International Academic Exchanges
Call for Proposals
Deadline: 27 of March 2020
#DigitAg, the Digital Agriculture Convergence Lab, started in January 2017. It aims to support research actions
(particularly with PhDs, master’s grants, summer schools and international exchanges) and to establish an
active community about Digital Agriculture (see Annex 1, project summary).
Within this framework, #DigitAg is initiating a campaign to support incoming international exchanges.

Caution: who is concerned?
The visiting researcher must be hosted with a #DigitAg member unit, which has a #DigitAg budget for
mobility: INRAE, Montpellier University, Montpellier SupAgro.
The list of these units is given in Annex 3.
Any hosting project must be co-written by the researcher in incoming mobility and the hosting research unit.
Context : #DigitAg International Activities
#DigitAg international policy has two main objectives:
-

To belong to the network of the world’s best Digital Agriculture institutions and facilities in order
to stimulate exchanges;
To become an international reference centre for Digital Agriculture, in order to contribute to
capacity building through teaching, especially in emerging countries and notably in Africa.

This call for proposals concerns incoming academic exchanges (both teaching and research) that address
these objectives1.
The #DigitAg International exchanges program has two main aims:

-

Aim 1: strengthen the knowledge creation and transmission in strategic scientific fields;

-

Aim 2: strengthen links with strategic countries.

The strategic fields of interest that #DigitAg would like to prioritize are (Aim 1):
o Digital Agriculture and the evolving position of the farmer in value chains: digital technologies,
traceability and transparency of agro-ecological and social practices, etc…
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There are other activities supported by #DigitAg related to its international strategy: master grants, PhD’s and Post-docs, support for the
organisation of international events, representation during international scientific events, organisation of international training courses,
connecting organisation in order to answer to international call for tenders…

o Digital Agriculture and Human and Social Sciences: transformation of agricultural consulting in the digital
age, farmers' autonomy, paths of dependency, role of digital technologies in on-farm experimentation,…
o Digital technologies and agro-ecology: how does the digital revolution contribute to a systems approach
at the farm level? How does it help, in particular, to reaffirm the place of animals in agro-ecological
systems, etc …
o Digital Agriculture and animal welfare: digital technologies to improve animal welfare, the perception of
the role of digital technologies by stakeholders in managing animal welfare, etc…
o Digital technology and collective intelligence in the territories: information systems for the management
of precious resources, etc…
o The use of sensors and connected objects: application and adaption of sensors, development of
connected objects and smartphone applications in France from the perspective of both traditional and new
actors in the agricultural sector. How does this connectivity modify practices? etc…
o The economics of data: governance, ownership, data-sharing, value, accuracy, validity, blockchain, etc…
Strategic countries for #DigitAg are shown in the map below (Aim 2):

A full list of the countries is available in Annex 2 (and already identified Institutions are indicated).
ANY PROPOSAL FROM ANOTHER COUNTRY IS ADMISSIBLE PROVIDED THAT IT IS WELL ARGUED.

List of eligible #DigitAg units:
The visiting researcher will have to be hosted within a member unit of #DigitAg, one of whose tutelage is
INRAE, Montpellier University or Montpelier Supagro: the list of these units is given below.
ITAP, TETIS, AGIR , IATE, MIAT , PEGASE , System, GRAPHIK, ZENITH, AMAP, Innovation, LEPSE, MISTEA,
MOISA, SELMET, Dynamiques du Droit, IES, CEE-M, LIRMM, MRM, GenPhySE, G-EAU, AGAP, Emmah
The foreign visitor will have to get in touch with the chosen #DigitAg unit to co-construct his mobility project.
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Types of #DigitAg Exchanges
1) Short-term Incoming Exchanges
Objective: INITIATE (setting up projects and/or preparing students exchanges and/or organising international
events…)
Duration: 2 to 3 weeks
Eligibility: meets Aim 1 and/or 2
Target: researchers (engineers, research officers, directors of research, PhDs, teacher-researchers, postdocs…)

2) Medium and long-term Incoming Exchanges
Objective: STRENGTHEN (strengthen scientific collaboration in a field of interest and/or with a strategic
country…)
Duration: from 2 to 6 months
Eligibility: meets Aim 1 and/or 2
Target: researchers (engineers, research officers, directors of research, PhDs, teacher-researchers, postdocs…)
Methods of deposit

Assessment criteria
The project must meet the following criteria:
-

The exchange must be planned between August 2020 and December 2022;
The incoming or outgoing researcher will give a presentation in the hosting institution regardless of
the duration of the exchange;
The exchange must be in accordance with the objectives of #DigitAg international strategy (cf above
paragraph) ;
The incoming and outgoing institutions will be responsible for the mobilisation of human, physical
and/or financial means that are necessary to conduct the mission.

The financial arrangements of the selected exchanges must comply with the internal rules of each institute.

Evaluation criteria and costs covered by #DigitAg
The selection of the proposed projects will be made by the selection committee (see Annex 4).
A preselection process may be carried out by the institute involved in the proposed exchange.
The selection committee will assess the following criteria:
-

The project’s accordance with the #DigitAg international strategy (and particularly with Aims 1 and
2);
The scientific and/or educational quality of the project and its alignment with #DigitAg’s main
scientific goals (see annex 5 and 6) ;
The level of interdisciplinarity ;
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-

The impact in terms of scientific quality and international influence for #DigitAg.

An analysis of the required budget will also be made.
#DigitAg will cover the following costs:
 A return airline ticket for the duration of the mobility (for the visiting researcher only; airline tickets
for the family are not covered)
 Accommodation costs: in accordance with the terms and conditions of the establishment concerned
The scientific representatives of the institutes can be contacted for further information (see list below).

Any questions ?
Contact the scientific representative of your institute
-

Carole Sinfort, Montpellier SupAgro, carole.sinfort@supagro.fr
Isabelle Piot Lepetit, INRAE, isabelle.piot-lepetit@inrae.fr
Delphine PETIT, Montpellier University, delphine.petit@umontpellier.fr

Or the project coordination
-

Marjorie Domergue, INRAE, marjorie.domergue@inrae.fr
Véronique Bellon Maurel, INRAE, veronique.bellon@inrae.fr
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International Mobility
Please fill in the following form:
https://framaforms.org/aap-mobilite-entrante-incoming-mobility-1576840804

Your unit manager will automatically receive an email to give
his opinion on your project (by filling in a form).
The project will then be forwarded to the establishment
representative.

Deadline:
27 of March 2020
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Annex 1 – Summary of #DigitAg Project
#DigitAg: Digital Agriculture Convergence Lab
#DigitAg is one of the five Convergence Institute projects selected by the French National Research Agency (ANR)
in its first call for proposals in July 2016. It is the only project located in the Occitanie/Pyrénées-Méditerranée
region and includes more than 300 members from 17 public and private partners:
● 4 research organisations: IRSTEA, INRA, CIRAD and INRA
● 3 higher education institutions: UM, Montpellier SupAgro and AgroParisTech
● 2 innovation and transfer structures: ACTA and AxLR
● 8 companies: ITK, SMAG, Vivelys, IDATE, Fruition Sciences, Pera-Pellenc, TerraNIS and Agriscope
It aims to become a world benchmark in digital agriculture by developing the knowledge underpinnings for the
roll-out of digital agriculture in France and the Global South. Based on interdisciplinary research in agronomy,
digital science, economic and social science, management science and law, #DigitAg seeks to address two major
societal challenges: finding ways to produce better in agriculture while mainstreaming agriculture better into
society. #DigitAg features a graduate school that offers 24 Master’s programmes and hosts 300 students yearly.
Innovative educational initiatives are under way: a digital agriculture usage observatory, Mas numérique,
AgroTIC Chair, massive open online courses (MOOCs), an annual hackathon, etc. Finally, with eight partner
companies and a technology transfer accelerator office (SATT), #DigitAg is committed to promoting innovation:
business training, early innovation detection and provision of 10 years of IT development to spur technology
transfer.
Key figures
• 9.9 million euro operating budget for 7 years
• 25 research units and joint research units (UMRs)
• 56 cofinanced PhD theses
• 50 accredited theses
• 150 Master’s scholarships
• 18 years of post-doc studies
• 72 months of hosting top-notch researchers
• 120 months of computer development
For further information: www.hdigitag.fr/en
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Annex 2 – List of target countries
Continent

Country

Institute (on an indicative basis)

South Africa

Université de Pretoria, Université de Stellenbosch

Algeria

Afrique

Benin

UAC (Université d'Abomey-Calavi), INRAB (Institut National de Recherches
Agricoles du Bénin)

Burkina Faso

Université Polytechnique de Bobo-Dioulasso, 2IE (Institut international
d'ingénierie de l'eau et de l'environnement), Université Polytechnique de
Bobo-Dioulasso

Cameroun

Université de Yaoundé 1, Université de Douala

Ivory Coast

INPHB ESA Houphouet Bouani, CNRA

Gabon

Université des Sciences et Techniques de Masuku, Franceville, CENAREST
(Centre National de la Recherche Scientifique et Technologique)

Guinea

IRAG (Institut de recherche agronomique de Guinée)

Kenya

KALRO (Kenya Agricultural and Livestock Research Organisation), Université
de Nairobi

Mali

IER (Institut d'Economie Rurale)

Marocco

IAV Hassan 2, Rabat, Université de Marrakech UCAM, Centre National pour
la Recherche Scientifique et Technique (CNRST)

Niger

CILSS AGRHYMET (Centre régional de formation et d'application en
agrométéorologie et hydrologie opérationnelle)

Sénégal

Ecole Supérieure Polytechnique / UCAD Université Cheikh Anta Diop,
Université de Thiès / Ecole Supérieure Agronomique, Univ. Ussein Sine
Saloum, ISRA Institut sénégalais de recherches agricoles, Université Gaston
Berger, UGB Saint-Louis

Tunisia

INAT Tunis

Madagascar

Université d'Antananarivo

Chili

Univ Mendoza, Universidad Nacional de La Plata/Facultad Facultad de
Ciencias Agrarias y Forestale, INTA (Instituto Nacional de Tecnologia
Agropecuaria)
UNICAMP Campinas, EMBRAPA Empresa Brasileira de Pesquisa
Agropecuária, USP Sao Paolo, ESALQ et FZEA, Universidade do Brasilia,
Universidade Federal do Para (UFPa), Universidade Federal de Campina
Grande (UFCG)
Univ de Sherbrooke, Univ Laval, Univ Montreal, Univ Quebec, British
Columbia
Santiago

Colombia

CORPOICA (Corporacion Colombiana de investigacion agropecuaria)

Costa Rica

CATIE, Univ Costa Rica

USA

UC Davis, Cornell Ithaca Collège of Agriculture, Univ de Madison

Cambodia

Institut de technologie du Cambodge, RUA (Royal University of Agriculture)

China

CAS, Académie des sciences agricoles du Yunnan (YAAS)

Indonesia

UGM (Universitas Gadjah Mada)

Argentina

Brasil
Amérique
Canada

Asie

/
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Israel

Institute of Agricultural Engineering, Agricultural Research Organization the
Volcani Center

Japan

Obihiro; Université de Kyoto

Laos

NAFRI Institut national de recherche en agriculture en en foresterie,
Université nationale du Laos (NUoL) Faculté d'agriculture

Lebanon

/

Malaysia

Université Putra Malaysia

Singapour

NTU Nanyang

Taiwan

/

Thaïland

Université Chulalongkorn Bangkok, Université de Kasetsart, Asian Institute
of Technologie, AIT asian institute of technology, KMUTT King Mongkut's
Univ Technology Thonburi

Vietnam

USTH (University of Science and Technology of Hanoi), VAAS (Vietnam
Academy of Agricultural Sciences) Institut de recherche sur les fruits et
légumes (FAVRI), VAAS (Vietnam Academy of Agricultural Sciences), Centre
de recherche et de développement sur les systèmes agraires (Casrad)

India

Indian Institute of Technology IIT de Kharagpur Calcutta, Bangalore institut
de technologie

Germany

Europe

/

Austria

Boku

Belgium

Liège - Gembloux

Spain

Valence, Barcelone, UPM (Universidad Politecnica de Madrid)

Italia
Netherlands

/
CTA, Wageningen (WUR)

Sweden

/

Switzerland

/

UK

Agrimetrics a discuter, Oxford

Australia

Sydney, Curtin, Griffith University, USC, Sunshine Coast Queensland, Univ.
d’Adelaïde, Murdoch University, Deakin University, CSIRO, Food Agility CRC
Cooperative Research Centre

New Zeland

AgResearch, Massey University, Lincoln, Horticulture and Food Research
Institute

Océanie
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Annex 3 – List of #DigitAg units wich may host a researcher in incoming mobility (*)
Unités de
recherche / UMR

INRAE

Montpellier
SupAgro

Université de
Montellier

Axes de
recherche
(cf annexe 3)

ITAP

x

x

TETIS

x

3,4,5

AGIR (Toulouse)

x

1,6

IATE

x

MIAT (Toulouse)

x

6

PEGASE (Rennes)

x

3,5,6

System

x

3, 6

x

X

x

5

6

GRAPHIK

X

4,5

ZENITH

X

5

x

6

AMAP

x

Innovation

x

x

1, 2

LEPSE

x

x

3, 5 , 6

MISTEA

x

x

4, 6

MOISA

x

x

1, 2

SELMET

x

x

3,4,5,6

Dynamiques du
Droit

X

2

IES

X

3

X

1

LIRMM

x

3, 4, 5

MRM

x

1, 2

CEE-M

x

x

GenPhySE

X

3,4,5,6

G-EAU

x

x

1,2,6

AGAP

x

x

3,4,5,6

Emmah

x

3,4,5,6

(*) units belonging to one of the tutelles with a #DigitAg mobility budget: INRAE, Montpellier SupAgro, University of
Montpellier

9

Annex 4 – Selection Committee

V Bellon-Maurel (INRAE)

Coordination

T Sari (INRAE)
L Temri (MSA)

Scientific axis 1- ICT and rural society

P Labarthe (INRAE)
S Mignon (UM)

Scientific axis 2- Innovation in digital agriculture

D.Galliano (INRAE)
R Bendoula (INRAE),

Scientific axis 3- Sensors and data acquisition

P Combette (UM),
M Teisseire (INRAE),
P Neveu (INRAE)
A. Termier (INRIA),
P Poncelet (UM)
F Garcia (INRAE),

Scientific axis 4 : Information systems, data storage, transfers
and sharing
Scientific axis 5 : Data Mining, Data Analysis and Knowledge
Discovery
Scientific axis 6 : Modelling and simulation

P Martre (INRAE)
C Gary (INRA)

Challenge 1: ICT and the agroecology challenge

P Martre (INRAE)

Challenge 2: Digital solutions to optimize the genotype in
changing production systems and markets

O Naud (INRAE)

Challenge 3: ICT and crop protection

J van Milgen (INRA)

Challenge 4: ICT and sustainable animal production

P Labarthe (INRAE)

Challenge 5: ICT and new farm advisory services

D Ienco (INRAE)

Challenge 6: ICT and agricultural territory management

I Piot-Lepetit (INRAE)

Challenge 7: ICT for a better acknowledgement of agriculture
in the global value chain

M.Roche (CIRAD)

Challenge 8: ICT and agricultural development in Southern
countries (Africa)

V Ranwez (MSA)

Education

F Brun (ACTA)

Transfer – Valorisation
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Annex 5 – Scientific Axis of #DigitAg

Les questions scientifiques de l’IC sont organisées en 6 axes ayant les objectifs scientifiques suivant:

Axis 1: ICT and rural societies. Objective is to understand ICT influence on rural societies, ie
Obj 1.1 To understand how ICT technologies contribute to improving management at farm level and territory
governance.
Obj 1.2 To understand how ICT-enabled new services change the role of actors of the agriculture, incl. advisory
services.
Axis 2: Innovation in digital agriculture. Objective is to understand construction and legal issues of ICT-based
innovation :
Obj 2.1 To understand how to successfully build - technological and organisational - innovation in “digital
agriculture”
Obj 2.2 To address the legal and ethical issues of intellectual property of data and knowledge, and
consequences on value share
Axis 3: Sensors and data acquisition. Objective is to foster the development of suitable sensors and data
acquisition systems,
Obj 3.1 To study and design sensors to address sensing bottlenecks eg field phenotyping, disease, plant &
animal status.
Obj 3.2 To develop “frugal” data acquisition technologies based on use of smartphone devices and satellite
images.
Axis 4: Information systems, data storage, transfer. Objective is:
Obj 4.1 : To make progress in agricultural information system design, with the constraints of Big Data and
interoperability
Axis 5 – Data Mining, Data Analysis and Knowledge Discovery. Objective is to design new data mining and
visualisation methods, appropriate to agricultural data characteristics and users:
Obj 5.1 To design new data mining methods, appropriate to agricultural big data characteristics and
preserving privacy;
Obj 5.2 To develop visual and interactive methods for data analysis, tailored for non-specialists.
Axis 6: Modelling production systems in smart agriculture. Objective is to explore new ways of model
integration/qualification
Obj 6.1 To make progress in genotype-to-phenotype modelling, by new data integration methods and
knowledge injection;
Obj 6.2 Developing methods for integrating different types of information & knowledge (generated from data,
experts, models);
Obj 6.3 To make advances in quantification of uncertainty in agricultural models .
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Axis 1: ICT and rural society change. Digital agriculture may open new avenues for improving management of
farms, territories and food supply chains. The way ICT contribute to these dynamics is still to be investigated:
farms targetting productivity gains may adopt precision agriculture technologies (eg sensors, automatic data
processing, decision aid systems, etc) whereas non-conventionnal farming may use other digital collaborative
tools to communicate, access information or trade. Litterature is abundant about “ICT and development” but
much lesser regarding “ICT and agriculture” or “ICT adoption in northern countries” (see 1.2.1) and #DigitAg will
concentrate on these issues. ICT tools make it possible build up more horizontal collaborations and new
networks. New services are created and delivered by organisations of various natures and sizes even with
newcomers extraneous to agriculture. It is therefore essential to analyse to which extents these innovations
participate to organisational, economic and institutional changes. What are the impacts of ICT-based innovation
on the evolution of practices, of resource management processes, on farms (perfomance, sustainability,
resilience, exclusion), on farm occupation? Do these new services induce new collaboration schemes? Are there
differences in farmer - advisory service relationships, due to digital technologies? Is there a danger for farmer of
loosing autonomy in decision-making? Do ICT make private-public relationships evolve? ICT may also induce new
relationships between farmers and cooperatives, as well as new organisations and regulatory processes in
territory or in agricultural supply chains. Lastly, the impact of such new tools must be assessed regarding
productivity, competitiveness and sustainability criteria, as well as changes of governance processes at the rural
territory level, and efficiency of public policies related to accompaniment, transparency, control and actor
mobilisation.
Axis 2: Innovation in digital agriculture. Digital agriculture relies on the development of innovations that could
be described as managerial, and of which construction, diffusion and uses should be studied. First, the issue of
innovation construction arises regarding design processes and the integration of users in the early stages of
design. Co-design of decision support tools with farmers and regional actors, collective exploration activities, are
important factors in product and service adaptation to actual needs and in their broader diffusion. Supporting
different modes of design and enhancing participatory design implies to study the variety of uses and
applications of such tools. In a context where innovation is increasingly open, new forms of organizations
supporting innovation have to be explored (innovation ecosystems, living labs…). The elaboration of this variety
of new services questions the development of operating procedures, governance, and funding (business
models). It comes then to analyze the diffusion of these innovations, including forms and determinants of this
dissemination to farmers, companies, cooperatives and actors of territories. Extraction, analysis and
dissemination of the data finally poses ethical issues and legal problems of intellectual property. Who has access
to the data? Who control and own the data (private, public?) and to which ends? If intellectual property Law
does apply to the data bases, the question will be then: will the data bases be open and free for exploitation and
will the data be considered as well liable to a large dissemination?
Axis 3: Sensors and data acquisition/processing. Agriculture is charaterized by several harsh constraints with
regard to data acquisition and sensor development: small markets, low margins, large and variable areas to
cover, a high variability of objects of interest, rough conditions of use, and a low-to-medium level of ICT
understanding from users. In accordance, sensors/ data acquisition systems must be robust, with little
maintenance, easy-to-use and with the expected metrological properties. Sensors can have different
configurations: portable, in contact (with the animal, the plant, the soil, etc), embedded in tractors and other
agricultural tools or in aerial drivers (UAV, planes), or in satellites (earth observation). In addition to these
classical measurement devices, data acquisition is to be carried out by farmers, though devices such as
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smartphones and tablet computers. Today, sensor/ data acquisition/processing techniques complying with
agricultural needs are still lacking. #DigitAg aims at addressing this gap, especially regarding: (i) assessment of
plant, animal and soil state (physiology, composition, health…), (ii) Sensor networks (eg weather sensors such as
Temperature, Hygrometry, rain, hail…), (iii) Embedded sensors in tractors, UAV, (v) Smartphone-based and (vi)
multi-resolution satellite image processing. The scientific questions linked to these issues are: a) a better
understanding of light/matter interaction of optical and radar sensors, b) the application of IoT concepts to
agriculture in context-aware approaches, c) the design of microsystems for measuring/transferring data on
physical parameters (temperature, hygrometry, droplets…) at low cost, low energy (incl. energy harvesting and
for sustainable agriculture, d) the ergonomy of smartphone based data-acquisition, to ensure a good adoption
by farmers.
Axis 4: Information systems, data storage, transfers and sharing. The above-mentioned embedded sensors,
Internet of Things, experiments, crowd sourcing, etc, produce many data potentially available for new services
in agriculture. Up to recently, the use of information system in agriculture has been relatively behind the ones in
the industrial sector. Information systems in the area of agriculture have some particularities that are not seen
in information systems designed for business, as they have to take into consideration additional elements such
as space and time. The current advanced agricultural data management processes, which enables us to share
data and knowledge across disciplines, sectors and countries, falls within several scientific topics in Computer
Science. Data must be retrievable, accessible, interoperable, and re-usable in order to produce datasets that will
support interdisciplinary cutting-edge research aiming at meeting the present and future challenges of
agriculture, food security and market needs. The main challenges of data management are i) Scalability (Big data,
big applications), ii) Complexity (relevance, uncertainly, confidence, multi-scale, etc), iii) Heterogeneity of data
sources and semantics, iv) Privacy and Ethic (sensitive farm data, fundings, surveys, etc), v) Data flows and
reproducibility (scientific workflows, provenance). Moreover, due to interdisciplinary requirements and contextaware approaches, data management in the agriculture domain requires adding intelligence to data (common
vocabulary, ontologies, rules).
Axis 5 – Data Mining, Data Analysis and Knowledge Discovery. Agricultural data are at the same time
continuously growing in volume, multi-scale (time, space), uncertain, dynamic, and heterogenous. They can also
be sensitive and may require solutions that preserve privacy. Unfortunately, there are no data mining
approaches capable to deal, simultaneously, with all the features characterizing agricultural data. The work
hypothesis is to build up a methodology based on the broad spectrum of expertise and skills in statistical data
analysis, data mining and integration of imperfect knowledge that the #DigitAg teams have developed for other
sectors (eg medical sector). The proposed methods will be co-designed with domain actors (data scientists,
advisor experts, farmers) and they will interact with these actors at different levels, either to receive domain
knowledge, to help specify the problem at hand or to present results. An important challenge will be the
definition of interactive methods especially tailored for non-specialists (ex: visual analytics, justification and
explanation). These methods will lead to a major breakthrough in the practical exploitation of agricultural Big
Data. A precise framework for the evaluation of results will be set up along the project duration, based on
statistical model validation, the agronomist expertise (INRA, ACTA) and collaboration with other domain actors.
Such framework represents a resolutely innovative aspect in the data-mining and statistical analysis domain.
Assessing current results on agricultural time scales (seasons, years) will allow us to continuously improve the
proposed methods.
Axis 6: Multiscale modelling and simulation. Models are an essential component of digital agriculture, as they
enable one to turn “data” into “information”, “diagnosis” and “agricultural advices”. They are the basis for
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precision agriculture/ livestock farming and Decision Support Systems (DSS). An overhaul of our current
production and impact models is urgently demanded: models need to better represent and take into account
the plant interaction with its environment, the effects of multi stresses and extreme climatic events, the impact
of alternative field and farm management strategies... Today’s bottelnecks to modelling/ simulation is the lack
of applicability of dynamic models. Our objective is to improve it by coupling different types of models, and by
using real time data assimilation, at various spatial (from farm plot to regions) and time scales. First, the genetic
asset has to be considered: genotype-to-phenotype models (ie models who link the genes with plant behaviour
in real environment) will be informed by the outputs of high-throughput phenotyping methods. To this end,
modular modelling solutions are preferred to easily add and share new models with explicit genetic information.
Second, the operational use of next generation sensors in agriculture (IoT, drones…) creates the need for new
methodologies (e.g. spatio-temporal data analysis, including advanced statistical inference) for data integration
in models (including seasonal weather projections) to produce more accurate and predictive information in real
time. There is also a need to enhance the development of management/decision models based on such data.
Third, for production system assessment, models should predict a larger array of responses (services) and tradeoffs than they currently do. Production models should be coupled with economic models for strategic decisionmaking, and methods (fuzzy logic, multi-objective optimization, argumentation…) for multi-criteria evaluation
are needed. Last, modelling research should also address more transversal issues, e.g. quantification of model
uncertainty and model integration. Uncertainty quantification is demanded by tactical decision-makers and by
policymakers. Finally, models that integrate different sources of information (both qualitative and quantitative)
and of knowledge (expert-based knowledge, data-driven knowledge…) are expected for both tactical and
operational decision-making.
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Annex 6: Stakes and challenges of #DigitAg
STAKE I: Agricultural production improvement by ICT-enabled agriculture
Challenge 1: ICT and the agroecology challenge.
Challenge 2: Digital solutions to optimize the genotype in changing production systems and markets.
Challenge 3: ICT and crop protection.
Challenge 4: ICT and sustainable animal production.
STAKE II : A better society inclusiveness for ICT-enabled agriculture
Challenge 5: ICT and new farm advisory services.
Challenge 6: ICT and agricultural territory management.
Challenge 7: ICT for a better acknowledgement of agriculture in the global value chain.
Challenge 8: ICT and agricultural development in Africa.
Les objectifs sont décrits ci-dessous.

STAKE I: Agricultural production improvement by ICT-enabled agriculture
Challenge 1: ICT and the agroecology challenge (30-35%). Agroecology uses biodiversity and ecological
processes to design efficient, sustainable and still productive agricultural systems. Managing more complex
systems with solutions adapted to local conditions requires collecting and processing a lot of information about
the state of the physical and biological components (plant, animals, soil, wheather…). Then, digital technology
is a powerful, still under-estimated, lever of the agroecological transition. Addressing this challenge requires the
development of new sensors (A3), of information systems and data processing to connect local and global data
(A4 & A5), of models to predict and support decision making (A5 & A6); it will rely on cooperation with social
sciences (A1 & A2) to connect processes, techniques and people, for instance in the framework of a living lab
project. A first example of research would be to study, based on case studies, how ICT can be mobilized to
continuously monitor and assess ecosystem services to help farmers to manage their transition to agroecology,
while maintaining their farming system within the expected balance between provisioning and other ecosystem
services.
Challenge 2: Digital solutions to optimize the genotype in changing production systems and markets (10-15%).
Fast developing high-throughput plant and animal phenotyping is a powerful lever to set up new production
systems optimized to the local conditions. However, until now, sensors, data storage, data processing and
modeling solutions for phenotyping have been designed rather independently making the whole phenotyping
chain rather inefficient and limiting its use outside the research laboratories. Tools and methods should be
standardized and improved: eg more physiological understanding must be input to develop new sensors (A3)
and models (A6) in parallel. In addition, an integrative approach should be followed for data and knowledge
mining and reuse (A2, A4 & A5). This ICT-based integration of phenotyping tools and methods, coupled with the
understanding of farmers’ and markets’ needs (A1), will streamline operational research to tailor ideotypes, in
silico, to new production systems and markets. Subjects to study would be (1) how genotype-to-phenotype
models calibrated using information from high-throughput phenotyping could be used to inform varietal choices
or to develop varieties better adapted to future cropping systems; (2) how ICT could help linking data collected
in farmer networks with genotypic information to optimize varietal choice and crop management.
Challenge 3: ICT and crop protection (10-15%). Reducing pesticide usage is a major issue, with simultaneous
requirements of transparency, safety, environment preservation and farmer income. Technical, sociological,
economical and organisational barriers hinder generalised change in crop protection practices and massive pesticide
use reduction. New angles of views are required. We propose the following hypothesis for a scientific interdisciplinary
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co-construction: the basis is that “with crop protection, the farmer looks for a revenue and a market”, and therefore
“crop protection must be re-thought through tailored services supported by ICT that combine economical and
technical insurances”. The design, organization and implementation of such services rely on understanding individual
and collective risk aversion, tailoring adequate services (A2) and developing appropriate sensors (A3), traceability
devices (A1 & A4), Information systems (A4) and data-driven and expert-based models (A5 & A6). A first research
subject would be to study, design and experiment new means of risk assessment based on the combination of humanbased and new sensor-based information, both at field scale and bioclimatic region scale;

Challenge 4: ICT and sustainable animal production (10-15%). Animal production is one of the agricultural
sectors most advanced with ICT, with new livestock technologies, eg RFID identification, sensors and robots
(milking and feeding robots). Not only does this influx of technology improves the livestock productive efficiency
but it also changes the farmer profession, creating a new relationship with the animal, and induces the need for
a massive transition of the whole animal production sector to integrate these new approaches. Whereas farmers
use these devices for monitoring, the different actors of advisory, selection, processing and health offices could
benefit from this information for broader objectives. This raises the following generic questions: quality of data,
interoperability (A4), evolution of current models to better integrate individual and longitudinal dimension of
data in livestock management (A5 & A6), renewed multicriteria objectives of livestock performance (A1 & A2),
and finally social and economic inquiries about farmer comfort, economic viability, attractiveness and
acceptability of these tools regarding the model of livestock systems to be promoted (industrial vs
agroecological) (A2).

STAKE II : A better society inclusiveness for ICT-enabled agriculture
Challenge 5: ICT and new farm advisory services (5-10%). The agricultural advisory sector will be deeply altered
by the availability of ICT ressources. First, innovations are expected, with more individualized and targeted
advices based on bigger data flows processed in real time. But ICT can generate discrepancies between farmers:
some wil be empowered by embracing these new technologies whereas others will be made dependent of big
companies to collect and process data. Second, ICT may have an impact on the organisation of advisory services,
which may evolve either towards local networks of collaborating agents, with simple ICT devices, or towards big
consulting firms managing significant investments to collect and process data. Finally, legal issues related to
intellectual property and consequential value sharing. To understand and anticipate these issues, scientific
communities as law, social and management sciences (A1 & 2), computer and information sciences (A4 & 5) and
agronomists (A6) are to be called. A first subject would be the analysis of new ICT tools providing advices at farm
level and the change of decisions and practices depending of the farm characteristics.
Challenge 6: ICT and agricultural territory management (5-10%). Data produced by farmers and by other actors
operating on the same territory can help us to optimize the use of collective resources for agricultural purposes.
For instance, information acquired by crowdsourcing campaign can be leveraged to support farming actions
and/or define territorial monitoring systems. How to boost data collection (A2 and A3), how to organize, manage
(A4), exploit and share (A5) the hidden knowledge behind this data constitutes major challenges to support the
development of a territorial intelligence in which the farmer plays a central role and can benefit from. A first
subject would be to study how farmers could collect data about their land and practices (eg technical itinerary,
presence of species of ecological interest…) to be used by land managers to assess the ecological services
provided by agricultural spaces. Another example would be to study how ICT can help a better social integration
of farmers in land governance structures.
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Challenge 7: ICT for a better acknowledgement of agriculture in the global value chain (3-5%). The stake is to
reach a healthy and sustainable food production whereas strengthening farmer position in the global value
chain. An enhanced traceability, including the product whole story, will have several benefits, either directly - eg
more transparency on prices and on environmental footprints, a restored relation of trust with consumers - or
indirectly through “big data” it generates. Knowledge extraction (A5) from traceability-based big data (requiring
efforts on information systems, A4) will make it possible for agricultural products to better match stakeholders
requirements (eg consumers, food industries, groceries). Questions are raised about the impacts of such
technologies on actors, the data property and transparency for all the actors in the value chain. A first subject
would be to design models able to extract from data potentially in-conflict stakeholders' preferences and
constraints, to build consensual alternatives and to justify choices, helped by social sciences.
Challenge 8: ICT and agricultural development in Africa (10-15%). Southern countries are very concerned by
digital agriculture, with constraints different from European ones. Many ongoing experiments focus on
agricultural advisory, insurance, credit, education, but there is still much room for innovation, in particular
through a more holistic approach to understand the factor of success of digital agriculture in Southern countries.
This calls for research about how to design services based on “frugal” ICT-based technologies, eg mobile and
smartphones, internet (with audio blogs) and low-cost satellite images. Specialists of innovation (A2), data
acquisition technologies (A3), information system (A4), and modelling (A6) must work jointly for that purpose,
in search of an ICT-enabled development model that both answers well to literate or illiterate farmers’ needs. A
first research subject would be the analysis of new services for farmers provided by advisory organizations and
the design of business model to support such services".
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