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EXECUTIVE SUMMARY

As part of the Ecosystem & Community work package of the e-ROSA project, an online map of
stakeholders and resources related to open science in agriculture has been developed. This map is part
of the AGINFRA web portal (as it has been foreseen in the e-ROSA DoA), it is hosted at: www.aginfra.eu
and it aims at supporting the cartography and visualization of the data ecosystem in agri-food. The
technologies used are Apache HTML Server, MySQL database and PHP. As for the content management,
the Drupal CMS has been selected.
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1 INTRODUCTION

The e-ROSA project seeks to build a shared vision of future sustainable e-infrastructures for research
and education in agriculture in order to promote Open Science in this field and as such contribute to
addressing related societal challenges. In order to achieve this goal, e-ROSA’s main objective is to bring
together the relevant scientific communities and stakeholders and engage them in the process of co-
development of an ambitious, practical roadmap that provides the basis for the design and
implementation of such e-infrastructures in the years to come.

In this context, the e-ROSA online map will support:

e The documentation of the scientific stakeholders by identifying different institutions, initiatives
and groups — with a particular emphasis on stakeholders working on information technologies
and computing and linked to agriculture (e.g. involved in data interoperability, big data in
agriculture and related topics).

e The documentation of the research infrastructure facilities and e-infrastructure resources and
services that have been deployed for agriculture, at a national, regional or international level
(also covering generic e-infrastructures that could be of relevance to agriculture).

With this document, we present the technical updates carried out in the previous release of the system.
We also present the mapping and visualisation solutions selected, as well as, an analysis of the entities
documented for the final release of the online map. Last but not least, we reflect on sustainability
scenarios and opportunities for the online mapping that was carried out by e-ROSA.

D1.3 | Online map of stakeholders and resources 8
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2 TECHNICAL UPDATES ON THE ONLINE MAP WEB SYSTEM

In the previous version of this deliverable (D1.2) the functionalities of the online map web system were
presented. In this chapter, we present the technical updates carried out on the e-ROSA online map.

2.1 DESIGN

URL: http://www.aginfra.eu

The discovery page has been re-designed, following a “clean” design, keeping the same logic with the
previous layout. In the new version, the search box has been kept on the top of the page whereas
instead of placing the scientific disciplines below it, the visitor now sees the option of a data export (new
functionality), along with the overview for the exact number of entities included in the e-ROSA online
map. The scientific disciplines’ icons were moved further down the page and their icons were re-

designed as well.

-
-

s

-

EXPLORE THE DATA ECOSYSTEM

DATA EXPORT

ORGANIZATIONS INITIATIVES DATA POINTS

N

-

Type to search...

DATA EXPORT

FACILITIES

Figure 1: e-ROSA Discovery Page (text search)

In Figure 2, the new icons that represent the different Agri-Food disciplines can be found. If the visitor
wishes to see all the scientific disciplines, they can choose the option “View all” so that all nineteen (19)

disciplines appear.
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DISCOVER
AGRI-FOOD ECONOMICS AGRI-FOOD EDUCATION AND AGRICULTURAL EQUIPMENT
AND POLICY EXTENSION
AGRICULTURAL GENERAL ANIMAL PRODUCTION AND ANGINEERING, TECHNOLOGY
HEALTH AND RESEARCH

Figure 2: e-ROSA Discovery Page (browsing)

A new design has been implemented in the search results page as well. Once the user inputs a text for
search or selects a scientific discipline, the screen shown in Figure 3 comes up, listing the results along
with the available filters on the right that the visitor can use to filter the results further.

EXPLORE THE DATA ECOSYSTEM

Agricultural market information system (AMIS) CATEGORIES
AMISis a G20 initiative to enhance food market transparency and encourage coordination of policy action in response to market

uncertainty. The initial focus of AMIS is an Four grains that are particularly important in international food markets: wheat, maize,

rice and soybeans AGROCLIMATIC AND

ECONOMIC MODELLING

read more

FOOD SAFETY RISK
ASSESSMENT

ROME ITALY FOOD SECURITY

RECAP: Personalised public services in support of the implementation of the CAP

AMISis 2 G20 initiative to enhance food market transparency and encourage coordination of policy action in response to market

tional food markets: wheat, maize,

ead more

ROME ITALY

Figure 3: e-ROSA Search Results

Information on each entity’s page is now presented in a clearer, less condensed manner. On the top of
the page, the logo of the entity appears, followed by the title and a description. Below that, the rest of
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the information for the entity is presented, included its URL, location and the remaining information
fields.

£
&

RE.CAP

Reinforcing CAP

Agricultural market information system (AMIS)

Public administrations responsible for the implementation of the Common Agricultural Policy (CAP) need to menitor farmers' compliance to standards. Monitoring is performed
by in-field visits and through remote sensing. Due to the high complexity and diversity of the obligations that need to be monitored, both methods have limitations, and entail a
high cost for public administrations,

RECAP proposes a methodology for improving the efficiency and transparency of the compliance monitering procedure through a cloud-based Software as a Service (S3a$)
platform which will make use of large volumes of publicly available data provided by satellite remote sensing, and user-generated data provided by farmers through mobile
devices (geo-referenced and time-stamped photos),

The RECAP platform will extract useful features from Earth Observation open data, correlate them with user-generated and geo-information data available to public
organisations, and model this information for enabling the identification of potential breaches of compliance by public authorities and inspectors.

RECAP will offer fFarmers a tool supporting them to comply with regulations imposed by the CAP, providing personalised information for simplifying the interpretation of
complex requlations, and early alerts on potential breaches.

RECAP will allow agricultural consultants and developers to create add-ons to the main application that extend its functionality and exploit the data collected through an
Application Programming Interface (API), and a Software Development Kit (SDK). Consultants will be able to access data available in the platform, subject to security and privacy

policies, and to develop their own services within the platform using design tools, libraries, and communication with the database under an open approach.

Website  http://statistics.amis-outlook.org/data/index.html

Geolocation

Address  Viale delle Terme di Caracalla
00153 Rome RM
Italy
Scientific discipline(s)  Agri-food Economics and Policy
Geographic coverage  Global
Type Repository

Access policy  Open

Is collection of (Organization)  Food and Agriculture Organization of the United Nations

Figure 4: Entity page on e-ROSA online map

2.2 DATA EXPORT

As it was briefly mentioned in the previous paragraph, the functionality of a data export was
implemented in the re-designed version of the e-ROSA online map. More specifically, the visitor can
now download a Comma Separated Values (CSV) file of each different entity (namely, Organizations,
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Initiatives, Data Points and Facilities). This can be done by following the “Download” button which will
initiate a download of a CSV file with the full set of metadata, locally on the visitor’s computer.

DATA EXPORT

ORGANIZATIONS INITIATIVES DATA POINTS FACILITIES

Figure 5: e-ROSA Data Export
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3 ACTIONS FOR CONTENT ENRICHMENT

For the 1% release of the e-ROSA online map, a total of 650 entities were uploaded onto the map. More
specifically, for the 1*' release, the following entities were available:

e 300 organizations

e 296 data points

e 37 initiatives

e 31 facilities

To further increase the number of entities on the e-ROSA online map, an online campaign was launched,
aiming to collect input through the Open Call that was already up and running(as described in “D1.5 —
Synthesis of results & contribution to roadmap (M12)”).

In addition to that, e-ROSA has strategic partnerships with ICT-AGRI (http://ict-agri.eu/) and CIARD RING
(http://ring.ciard.net/), using their respective platforms as a source to identify organizations, initiatives,
data points and facilities that fall within the scope of e-ROSA. The following table reports on the
increase that was made possible through these actions.

No Type of entity 1* release Final release Increase (%)

1 Organization 300 422 40%

2 Data Point 269 304 13%

3 Initiative 37 141 281%

4 Facility 31 58 87%
Total 650 925 42%

Table 1: Entities’ Increase from 1°* to Final Release

D1.3 | Online map of stakeholders and resources 13
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4 ANALYSIS OF THE CONTENT OF THE FINAL RELEASE

In the following paragraphs, we perform an analysis and presentation on the main characteristics of the
content that is contained in the 1*' release of the online map. This analysis will serve as input to the
enrichment of the content for the next release and will also help to better target the campaigns that will
invite relevant stakeholders to review the coverage of the online map and add or revise information, by
adding their institution, team or project to it.

4.1 ORGANIZATIONS

For the final release of the map, four hundred and twenty two organisations (422) were identified,
originating from a comprehensive online search for relevant stakeholders but also through the Open
Call.

4.1.1 Organizations per Country

Looking at these organisations, we see that the most represented country is India with a share of 10.6%
in relation to the total number of organisations. China (7.4%) and United States (6.9%) follow, with the
United Kingdom (5.2%), Italy (4.7%) and France (4.7%) following. Completing the top ten with the most
represented countries, Egypt (4.3%), Germany (4.3%), Russia (3.6%), Brazil (3.1%) and Spain (2.8%)
follow.

Provenance of Organizations

Germany, 18
|

India, 45
Egypt, 18 4

France, 20__

~_China, 31
ltaly, 20

United Kingdom,__—
22 \_United States, 29

mIndia = China = United States United Kingdom mltaly m=France w=Egypt = Germany

Figure 6: Countries with highest number of Organisations identified

In total, four hundred twenty-two (422) organisations come from eighty-five (85) different countries,
which shows that the sample of organisations uploaded on the online map, spreads across the globe,
offering a representative sample of organisations for the second release of the map.
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4.1.2 Organizations per Continent

Looking at the distribution of Organisations across the five continents, we see that, apart from Oceania,

all the other continents are sufficiently represented.

Continent Count
Africa 48
America 79
Asia 110
Europe 181
Oceania 4
TOTAL 422

Table 2: Organisations per Continent

Percentage (%)
11.4%
18.7%
26.1%
42.9%
0.9%
100%

This analysis shows that organisations are spread around the different continents with Europe to be the

most represented continent.

4.1.3 Organizations per Scientific Discipline

Looking at the primary scientific discipline of each organisation inserted onto the e-ROSA online map,
the main scientific disciplines represented so far are “Engineering, Technology and Research” (20.9%),
“Plant Production and Protection” (13,7%), “Agriculture — General” (13.5%) and “Agri-food Education

and Extension” (9.2%).

In addition to the previous ones, “Natural Resources and Environment” (7.1%), “Food safety and Human
nutrition” (5.7%), “Information Management”(4.3%) and “Rural and Social Development” (4.0%) are
disciplines that are quite frequent in the organisations represented on the online map.

Scientific Discipline

Engineering, Technology and Research
Plant Production and Protection
Agriculture - General

Agri-food Education and Extension
Animal Production and Health
Natural Resources and Environment
Food safety and Human nutrition
Information Management

Rural and Social Development
Fisheries and Aquaculture

Farming Practices and Systems

Forestry

Count

88
58
57
39
31
30
24
18
17
12
11
11

Percentage (%)

20.9%

13.7%

13.5%
9.2%
7.3%
7.1%
5.7%

4.3%
4.0%
2.8%
2.6%
2.6%
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Government, Administration and Legislation 11 2.6%
Food Security 7 1.7%
Agri-food Economics and Policy 6 1.4%
Agricultural equipment 1 0.2%
Geographical and Regional Information 1 0.2%
TOTAL 422 100%

Table 3: Organisations per Scientific Discipline

Overall, a total of seventeen (17) scientific disciplines were assigned to organizations in the online map
with nine (9) of the disciplines representing 85.8% of the organizations.

4.2 INITIATIVES

4.2.1 |Initiative Coverage

Out of the one hundred and forty-one (141) initiatives represented on online map, the majority of them
(79%) represent initiatives that are covering Europe through their activities. National (11%) and
international (10%) initiatives are equally represented.

Geographical Coverage for Initiatives

11% - 10%

= Global
m European
m National

79%

Figure 7: Geographical Coverage for Initiatives

4.2.2 |Initiatives per Scientific Discipline

Looking at the primary scientific discipline of each initiative inserted onto the e-ROSA online map, the
main scientific disciplines represented so far are “Farming Practices and Systems” (24.1%), “Agriculture-
General” (14.9%), “Information Management” (12.1%) and “Plant Production and Protection” (9.9%).

Scientific Discipline Count Percentage (%)
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Farming Practices and Systems 34 24.1%
Agriculture - General 21 14.9%
Information Management 17 12.1%
Plant Production and Protection 14 9.9%
Animal Production and Health 12 8.5%
Engineering, Technology and Research 12 8.5%
Forestry 7 5%
Natural Resources and Environment 7 5%
Food safety and Human nutrition 6 4.3%
Fisheries and Aquaculture 3 2.1%
Food Security 3 2.1%
Agri-food Economics and Policy 2 1.4%
Agri-food Education and Extension 1 0.7%
Food technology 1 0.7%
Food distribution 1 0.7%
TOTAL 141 100%

Table 4: Initiatives per Scientific Discipline

4.2.3 Initiatives per Data Science Category

Looking at the Data Science categories, three of them have certainly stood out in regards to the
initiatives that are presently described on the e-ROSA online map. More specifically, “Support for
decision-making” (14.2%), “Community building” (10%) and “Technology Adoption” (9.4%) are the main
Data Science categories retrieved. Despite the fact that the remaining categories are lower in numbers,
we see that all of them are represented which indicates that the sample of initiatives currently on the
online map is quite diverse and well-selected.

Data Science Category Count Percentage (%)
Support for decision-making 44 14.2%
Community building 31 10.0%
Technology adoption 29 9.4%
Information Management 27 8.7%
Data discovery & access 25 8.1%
Data integration 21 6.8%
Governance 20 6.5%
Data production 20 6.5%
Data publication 20 6.5%
Standardization & recommendations 16 5.2%
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Data analytics 12 3.9%
Modelling & simulation 11 3.5%
e-infrastructure 10 3.2%
Data visualisation 8 2.6%
Data storage 7 2.3%
Workflows 4 1.3%
Computation 2 0.6%
Semantics 1 0.3%
Data ownership 1 0.3%
Data veracity 1 0.3%

Table 5: Initiatives per Data Science Category

4.3 DATAPOINTS

4.3.1 Data Point Type

Related to the Type of the data points published on the e-ROSA online map, their majority (87.2%) is
either a “Repository” (47.7%) or a “Catalogue” (37.8%). A limited number of “Aggregators” of data
points were identified (8.9%) whereas only 12 (5.6%) data points are offered as a “Set”.

Data Point Type Count Percentage (%)
Repository 145 47.7%
Catalogue 115 37.8%
Aggregator 27 8.9%
Set 17 5.6%
TOTAL 304 100%

Table 6: Data Points per Type

4.3.2 Data Point Coverage

Looking at the geographical coverage of the data points on the e-ROSA online map, we see that 52% of
the data points contain data of a national scope whereas 39% of them relate to data that are
international. 7% of the data points offer data that cover the European region as a whole and 2% of
them concern a different geographical area (covering entire continents or regions).
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Geographical Coverage for Data Points
2%

7% _ |

. 52%
39% _—

m National w» Global = European Other Geographic Region

Figure 8: Geographical Coverage for Data Points

4.3.3 Data Point Access

The high majority of the data points have an open access policy. However, there are also cases with data
points that adopt other access policies such as controlled or private.

Access to Data Points

2%

|
% |

= Open
Controlled

= Private

- 96%

Figure 9: Access for Data Points
4.3.4 Data Points per Scientific Discipline
Examining the Data Points, it is evident that the entities uploaded on the e-ROSA online map cover a

wide range of scientific disciplines. The most common Data Point scientific discipline,are the ones
related to “Plant Production and Protection” (29.9%), followed by “Agriculture-General” (21.4%) and
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“Food Safety and Human Nutrition” (17.1%). “Natural Resources and Environment” (12.2%) is the fourth

most represented category.

Following the aforementioned, “Forestry” (6.3%), “Animal Production and Health” (3.6%) and “Fisheries

and Aquaculture” (2.3%) are also found in a significant number of Data Points.

Scientific Discipline Count
Plant Production and Protection 91
Agriculture - General 65
Food safety and Human nutrition 52
Natural Resources and Environment 37
Forestry 19
Fisheries and Aquaculture 11
Animal Production and Health 7
Farming Practices and Systems 6
Food Security 5
Geographical and Regional Information 4
Engineering, Technology and Research 3
Rural and Social Development 2
Agricultural equipment 1
Agri-food Economics and Policy 1
TOTAL 304

4.4 FACILITIES

4.4.1 Facilities Coverage

Table 7: Data Points per Scientific Discipline

Percentage (%)
29.9%
21.4%
17.1%
12.2%

6.3%
3.6%
2.3%
2.0%
1.6%
1.3%
1%
0.7%
0.3%
0.3%

100%

Out of the fifty-eight (58) facilities represented on the e-ROSA online map, the majority of them (60%)
concern European facilities whereas a large number relates to international facilities (31%). Only a small

percentage of them (9%) relates to facilities that operate on a national level.
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Figure 10: Geographical Coverage for Facilities

4.4.2 Development Stage of Facilities

When it comes to the development stage of the facilities on the e-ROSA online map, most of them (82%)

represent an operational service whereas only 18% of them represent a facility that is being developedin
the context of a project.

Development Stage of Facilities

m Operational service m Project

Figure 11: Development Stage of Facilities

4.4.3 Facility Access Policy

As far as the access policy is concerned, most of the facilities identified are open (75%) whereas 18% of
them offer controlled access and 7% of them are private.
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Figure 12: Access Policy of Facilities

4.4.4 Facilities per Scientific Discipline

The majority of facilities uploaded on the e-ROSA online map, are split among the disciplines of
“Agriculture - General” (36.2%), “Engineering, Technology & Research” (22.4%) and “Natural Resources
and Environment” (12.1%). Another 12.1% of them are related to “Information Management” and the
remaining facilities are related to “Plant Production and Protection” (3.4%), “Farming Practices” (3.4%)
and “Systems” (1.7%), “Food Security and Forestry” (1.7%).

Scientific Discipline Count Percentage (%)
Agriculture - General 21 36.2%
Engineering, Technology and Research 13 22.4%
Natural Resources and Environment 11 19%
Information Management 7 12.1%
Plant Production and Protection 2 3.4%
Farming Practices and Systems 2 3.4%
Food Security 1 1.7%
Forestry 1 1.7%
Total 58 100%

Table 8: Facilities per Scientific Discipline

4.4.5 Facilities per Data Science Category

In regard to the Data Science categories of the facilities currently on the e-ROSA online map, their
majority (41.4%) is related to “Data discovery & access” and 25.9% are related to “e-Infrastructures”.
“Semantics” (6.9%) and “Data Integration” (5.2%) are the third most “popular” Data Science categories
whereas the remaining are represented by one (2) cases (3.4%), namely “Technical data
interoperability”, “Community building”, “Data production”, “Data visualisation”, “Modelling, statistics
& simulation” and “Data publication”.
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Data Science Category Count Percentage (%)
Data discovery & access 24 41.4%
e-infrastructure 15 25.9%
Semantics 4 6.9%
Data integration 3 5.2%
Technical data interoperability 2 3.4%
Community building 2 3.4%
Data production 2 3.4%
Data visualisation 2 3.4%
Modelling, statistics & simulation 2 3.4%
Data publication 2 3.4%
Total 58 100%

Table 9: Facilities per Data Science Category

4.5 OVERVIEW

This section looks at the use of scientific disciplines in all the entities on the e-ROSA online map and it
also reports on the overall findings from the analysis.

Looking at the Scientific Disciplines across all the different entities, it is evident that most of the entities
uploaded on the e-ROSA online map are related to either “Plant Production and Protection” (17.8%) or
“Agriculture-General” (17.7%). Other scientific disciplines that were also represented in the sample of
entities were “Engineering, Technology and Research” (12.5%), “Natural Resources and Environment”
(9.2%), “Food safety and Human nutrition” (8.9%) and “Farming Practices and Systems” (5.7%).

Scientific Discipline Count Percentage (%)
Plant Production and Protection 165 17.8%
Agriculture - General 164 17.7%
Engineering, Technology and Research 116 12.5%
Natural Resources and Environment 85 9.2%
Food safety and Human nutrition 82 8.9%
Farming Practices and Systems 53 5.7%
Animal Production and Health 50 5.4%
Information Management 42 4.5%
Agri-food Education and Extension 40 4.3%
Forestry 38 4.1%
Fisheries and Aquaculture 26 2.8%
Rural and Social Development 19 2.1%
Food Security 16 1.7%
Government, Administration and Legislation 11 1.2%
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Agri-food Economics and Policy 9 1%
Geographical and Regional Information 5 0.5%
Agricultural equipment 2 0.2%
Food distribution 1 0.1%
Food technology 1 0.1%
Total 925 100%

Table 10: Scientific Disciplines for all entities

The data presented in the previous table can be used to (a) identify entities that are related to scientific
disciplines that are under-represented on the e-ROSA online map and (b) to extract useful information
related to the scientific disciplines that are pursued/researched by the entities identified, worldwide.
This could lead to a better understanding of the global landscape on agricultural topics, allowing for
further actions and decisions on a policy/strategic level.

Overall, looking at the analysis of the entities collected thus far onto the e-ROSA online map, the
following conclusions can be made:

e Related to the organizations identified so far, the sample of 422 organizations is well-balanced
and representative on the level of continents and countries. Looking also at the main disciplines
that these organizations represent, it is evident that all disciplines currently in the e-ROSA data
model are represented in the selected sample.

e As far as the initiatives are concerned, most of them are targeted at a European or International
level which showcases the fact that major initiatives with high impact are selected in this version
of the map, including all the major ongoing initiatives on open science in agriculture.

e In relation to the data points, the majority concern either aggregators or repositories, which are
more technologically mature and offer a wide range of data. In addition to that, most of the
identified data points are offered only on a national level which enhances the necessity of their
presence on the e-ROSA online map, to allow for their visibility and potential reuse on
applications and services.

e On the same topic, the large majority of the data points identified are open (96%), which allows
for their use and reuse and they also cover all the agricultural disciplines which makes the map
relevant to a wider range of interested stakeholders of the e-ROSA communities.

e As far as the facilities identified are concerned, their majority are offering services on a European
or International level, a fact that enhances their importance for the community as a whole. Also,
their majority (82%) represents operational services that are ready for use while at the same
time, they are open (75%). On top of that, the facilities identified are a representative sample in
terms of the data science categories defined by the e-ROSA data model.

e Looking at the scientific disciplines across the different entities, it is evident that all of them are
sufficiently represented in the sample of the 925 entities identified on the e-ROSA online map.
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5 KEY CONCLUSIONS & SUSTAINABILITY PLANS

The analysis of the content on the e-ROSA online map has shown that the agri-food landscape is
extremely heterogeneous and scattered. The distribution of all entities across the different scientific
disciplines confirms this. Another interesting finding that comes out from the analysis carried out, is that
the majority of the data is produced, stored and processed in repositories at an institutional level. Many
sources of data are open and technologically mature, which represents a significant resource that the
agri-food community can build upon.

Aligned with the notions described above, and as it was mentioned in the introduction, e-ROSA has
already formed strategic partnerships with ICT-AGRI (http://ict-agri.eu/) and CIARD RING
(http://ring.ciard.net/). Through these partnerships, e-ROSA aims to explore sustainability scenarios for

the outcomes of the project, connecting to the communities of ICT-AGRI and CIARD RING, on multiple
levels, including the implementation of new ventures, the development of technical solutions for the
agricultural communities as well as policy-related topics of joint interest.

The exercise that was carried out through the e-ROSA mapping activity has produced a concrete method
and a dataset focused on research. These tools can be used to further analyze the basic components of
the ecosystem of agricultural research worldwide. An example of how the e-ROSA mapping exercise can
be extended or connected with other similar initiatives (that may have a different focus), to create
added-value for the agricultural sector, is the AIOTI Project (https://aioti.eu/).

Another potential collaboration to be explored is one with the Futurium platform
(https://ec.europa.eu/futurium/en/). This platform facilitates dialogue between European citizens on EU

policies, including different topics such as “ICT4Water”, “Digital4Science”, “Urban Agenda for the EU”,
etc. Including a topic dedicated to agri-food, involving the entities mapped by e-ROSA is one direction
that will be explored in the future.

Finally, a significant challenge and open issue that was also pointed out through the eROSA mapping
activity is related to the lack of standards and specifications to describe in a uniform way the services
provided by e-infrastructures. Through the description of a considerable sample of facilities, it has
become apparent that there's a great diversity in the terms used to describe the services offered and a
big difference in the definitions attached to these terms. This challenge was also introduced quite
recently, in the consultation on European e-Infrastructures on the Futurium platform
(https://ec.europa.eu/futurium/en/content/consultation-european-e-infrastructure-closed).
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