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1. SUMMARY 
On the basis of results from WP1 and WP2 individual research fields were defined 
that are associated with “Yield” (five research fields), “Nutritional Quality” (five 
research fields) or “Sustainability” (six research fields). Within these research 
fields, the landscape of interactions in Europe was mapped, between researchers, 
research institutions, countries and research fields. The strengths of these 
interactions were quantified, and three important and several interconnected 
aspects could be addressed: 
- which researchers excel, by their numbers of publications, in a given research 

field, 

- which institutions are strong in a research field and, moreover, in more than 
one of these fields, 

- which research fields are not adequately covered in Europe's research 
institutions, and 

- how strong are the interactions between hubs of plant research in Europe? 

The implications of these results for structuring the European plant research 
landscape are obvious. Already existing research centers and their interactions 
have to be further strengthened, and additional research centers have to be 
established at a broader European scale and incorporated into the existing 
networks, adjusting the European plant research agenda to the EU strategic goal 
setting, including all relevant scientific expertise and creating synergistic effects. 
Moreover, the scope and intensity of Public-Private-Partnerships (PPPs) in Europe 
has been evaluated, in scientific fields relevant for CropBooster-P. The focus of 
the analysis has been put on PPPs in Central- and South-European countries, and 
also on the interaction of such PPPs of individual countries with other European 
countries. PPPs play a very crucial role for science integrating the aspect of 
transfer of research results into economic exploitation, in all these countries. 
Major players could be identified in the public as well as in the private sector in 
each of the countries analyzed. Such major players are always involved in several 
such partnerships. Across country borders, PPPs are mainly built between 
partners from France, Germany, The Netherlands and Belgium. For the 
establishment of Public-Private Partnerships within individual countries as well as 
for building consortia across country borders, the “driving forces” are seen in the 
search for complementary scientific expertise, the ambition to transfer scientific 
excellence into economic value and the opportunity to get these mutual interests 
supported by public funding programs. This system should be further 
strengthened and extended to Southeast- and East-European countries.  
Expert panels (“Focus Groups”) have been formed for each individual research 
field (see above), to elaborate and propose strategic research actions that are 
expected to contribute to reaching the EU strategic goals as outlined in the so 
called “Green Deal” and the “Farm to Fork” concepts. The reports of the “Focus 
Groups” will be discussed with stakeholders at a meeting to be organised in March 
2021. Inputs received from the stakeholders will be incorporated into the reports 
and an aggregated final report will then be forwarded to WP5, as a basis for 
proposing a detailed future plant research agenda, with priorities set according 
to the strategic goal setting of the EU Commission.   
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2. Mapping the existing research communities using existing formal 
and informal EU networks (Task 4.1) 

2.1. Mapping the research communities from mostly academic organisations and 
creating a network model (Task 4.1-1) 
In WP1, based on an extensive literature survey, research fields were identified 
that could serve as options to improve crop yield, the nutritional quality of crops 
and their harvested parts as well as provide steps to a more sustainable 
agriculture under the threats due to the global climate changes. These research 
field/options were then used in WP2 to assess the economic, social and 
environmental impact of the research options. Consequently, the same research 
fields/options and their association with yield nutritional quality and sustainability 
(see the respective chart in the annex 2.1) were used as search categories in 
literature surveys by WP 4.1 to map the landscape of interactions in Europe 
between: 

- researchers 

- institutions 

- countries 

- research fields 

The strengths of these interactions were quantified, and therefore three 
important and several interconnected questions can be inferred from the data 
obtained: 
- which researchers excel, by their numbers of publications, in a given research 

field, 

- which institutions are strong in a research field and, moreover, in more than 
one of these fields, 

- which research fields are not adequately covered in Europe's research 
institutions, and 

- how strong are the interactions between hubs of plant research in Europe? 

The implications of these results for structuring the European plant research 
landscape are obvious. Already existing research centers and their interactions 
have to be further strengthened, and additional research centers have to be 
established at a broader European scale and incorporated into the existing 
networks, adjusting the European plant research agenda to the EU strategic goal 
setting, including all relevant scientific expertise and creating synergistic effects.  
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Main WoS Categories Publicatio
ns

Plant Sciences 390
Multidisciplinary Sciences 82
Biochemistry & Molecular 
Biology 73

Agronomy 62
Genetics & Heredity 56
Cell Biology 45
Biotechnology & Applied 
Microbiology 40

Horticulture 34
Biology 15
Agriculture, Multidisciplinary 8
Biochemical Research Methods 8
Ecology 8
Food Science & Technology 8
Chemistry, Multidisciplinary 7
Environmental Sciences 6
Energy & Fuels 5
Nutrition & Dietetics 5
TOTAL 852



www.CropBooster-P.eu



www.CropBooster-P.eu



www.CropBooster-P.eu



www.CropBooster-P.eu

Country Main institutions Publications
FR Inra - FR 86
UK BBSRC Biotech & Biol Sci Res Council - UK 54
FR CNRS - FR 47
UK Univ Nottingham - UK 31
DE Max Planck Soc - DE 23
ES CSIC Spanish Natl Res Council - ES 17
FR Univ Montpellier - FR 15
DE Univ Dusseldorf - DE 14
FR Montpellier Supagro - FR 14
UK Lancaster Univ - UK 14
NL Wageningen Univ and Res Ctr WUR - NL 13
UK Univ Essex - UK 12
FR AgroParisTech - FR 11
FR Univ Clermont Auvergne - FR 11
FR Univ Bordeaux - FR 10
FR Limagrain - FR 8
DE Leibniz Assoc - DE 8
FR Univ Paris 11 Paris Sud - FR 8
UK Univ Manchester - UK 7
IT CNR Natl Res Council - IT 7
UK Univ Sheffield - UK 7
UK Aberystwyth Univ - UK 7
UK Univ Oxford - UK 7
FR ARVALIS Inst Végétal - FR 6
UK Univ Glasgow - UK 6
DE Univ Gottingen - DE 6
BE Ghent Univ UGent - BE 6
UK NIAB Natl Inst Agr Bot - UK 6
SE Umea Plant Sci Ctr - SE 6
FR Univ Paris 07 Paris Diderot - FR 6
FI Univ Turku - FI 6
CZ Acad Sci Czech Rep - CZ 5
FR Univ Lyon 1 Claude Bernard - FR 5
FR CEA - FR 5
FR Univ Evry Val d Essonne - FR 5
DE Univ Potsdam - DE 5
UK Univ Warwick - UK 5
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Country Publicatio
ns

USA 180
UK 133
China 129
France 107
Germany 71
Australia 62
Japan 58
Spain 34
Italy 25
Netherlands 21
Canada 16
India 15
Belgium 13
South Corea 12
Israël 12
Switzerland 12
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Selected research fields for the literature screening

(According to WP1 and WP2)

Step 1: “Yield” and “Sustainability”
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Traits identified by 
experts in WP1

Publications 
UE28

Publications 
World

Publications 
UE28 / 
World

Nutrient-uptake 3 070 8 822 35%
Secondary-metabolism 3 040 8 880 34%
Growth-rate 1 960 7 119 28%
Nutrient-metabolism-
transport 1 655 5 585 30%

Biochemistry-carbon-
assimilation 1 372 3 491 39%

water-use-efficiency 1 226 4 371 28%
Nutrient-use-efficiency 824 3 001 27%
Photochemistry 669 1 543 43%
Photoprotection 556 1 288 43%
Shoot-architecture 492 1 454 34%
Primary-metabolism 455 973 47%
Source-Sink Balance 414 1 209 34%
Leaf-anatomy 263 885 30%
Source Web of Science Clarivate Analytics – 2015-2019 – Treatment INRAE/CNRS 2020 -
Article , Review, Proceeding Papers or Letters
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Keywords > 20 occurrences
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Etc…
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Main actors in UE28 
(> 200 publications)

Publications 
2015-2019

Publications 
with UE28

% 
publications 
with UE28

INRAE - FR 1012 351 34,7%
CNRS - FR 885 345 39,0%
CSIC Spanish Natl Res Council - ES 690 281 40,7%
Max Planck Soc - DE 574 271 47,2%

Wageningen Univ and Res Ctr WUR - NL 496 231 46,6%

Helmholtz Assoc - DE 413 194 47,0%
CNR Natl Res Council - IT 405 141 34,8%
Leibniz Assoc - DE 331 126 38,1%
Swedish Univ Agr Sci SLU - SE 323 159 49,2%
Univ Copenhagen - DK 297 118 39,7%
BBSRC Biotech & Biol Sci Res Council -
UK 266 98 36,8%

Univ Gottingen - DE 247 64 25,9%
Acad Sci Czech Rep - CZ 245 118 48,2%
CREA Council Agr Res & Agr Economics 
- IT 215 60 27,9%

Univ Montpellier - FR 210 73 34,8%
Univ Napoli Federico II - IT 210 72 34,3%
Cirad - FR 206 40 19,4%
Ghent Univ UGent - BE 201 95 47,3%
Aarhus Univ - DK 200 80 40,0%
Source Web of Science Clarivate Analytics – 2015-2019 – Treatment INRAE CNRS 2020 - Article, 
Review, Proceeding Papers or Letters

Main actors (institutions) in all fields

Partner of 
CropBooster-P
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Partners of 
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Focus group 
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Annex 1: Examples of equations used to screen the scientific production (WoS 2015-2019), 
using key terms linked to traits (Yield, Sustainability, Nutritional quality) selected during WP1

Trait Equation

1a Photochemistry, light harvesting (photochemistry OR "light harvesting")

1b

Biochemistry – Carbon assimilation ("carbon assimilation" OR "carbon fixation")
Stomatal aperture (Stomat* NEAR/2 (aperture OR opening))
photorespiration ((photorespiration)
Photoacclimatation (photoacclimation OR "photo acclimation")

1c Photoprotection (photoprotection OR "NPQ" OR ("Non Photochemical Quenching"))

1d shoot architecture, Canopy profile (((shoot OR canopy OR twig OR crown) near/1 architecture) OR "canopy profile" OR "stem 
architecture" OR "tree architecture" OR "plant architecture")

1e Leaf anatomy (leaf NEAR/2 (anatomy or anatomical or histological))

1f Growth rate ("growth rate")
1g Nutrient uptake/assimilation vs use ((Nutrient OR micronutrient OR macronutrient OR nitrogen OR nitrate OR phosphorus  OR 

potassium OR iron OR sulphur OR sulfur OR calcium OR zinc OR copper OR manganese) 
NEAR/1 (uptake OR assimilation OR availability OR bioavailability))

1h Nutrient use efficiency (((Nutrient OR micronutrient OR macronutrient OR nitrogen OR "N" OR "P" OR phosphorus OR 
potassium OR iron OR sulphur OR sulfur OR calcium OR zinc OR copper OR manganese)) 
NEAR/0 ("use efficiency" OR "utilisation efficiency" OR "utilization efficiency" OR 
"remobilization efficiency" OR "remobilisation efficiency")) OR ("NUE" OR "PUE" OR "PNUE" OR 
"PPUE")

1i Water use efficiency ("water use efficiency" OR "WUE")
1j Primary metabolism ("primary metaboli*")
1k Secondary metabolism ("secondary metaboli*")
1l Nutrient metabolism, transport, 

remobilization and partitioning
((Nutrient OR micronutrient OR macronutrient OR nitrogen OR "N" OR "P" OR phosphorus OR 
potassium OR iron OR sulphur OR sulfur OR calcium OR zinc OR copper OR manganese OR 
sucrose) NEAR/2 (partitioning OR translocation OR remobilization OR remobilisation OR 
transport OR transfer OR metabolism OR storage)) + excluding 2 WoS Categories 
(“Microbiology” and “Agriculture Dairy Animal Science”)

1m Source sink balance ( (source NEAR/3 sink) OR ((Source AND sink) AND (senescence OR ((grain OR seed) NEAR/1 
(development OR filling))))  ) NOT ("wastewater treatment plant" OR "power plant" OR 
metallurg* OR "waste heat recovery" OR "solar power plant" OR geotherm* OR "heat pump" 
OR "electric power" or "electrical power" OR "batteries storage system" OR "recycle water 
network" OR "tobacco industr*" OR "sewage sludge")
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Annex 1: Examples of equations used to screen the scientific production (WoS 2015-2019), 
using key terms linked to traits (Yield, Sustainability, Nutritional quality) selected during WP1

#3 Equation countries UE28
CU=( “Austria” OR “Belgium” OR “Bulgaria” OR “Croatia” OR “Cyprus” OR “Czech Republic” OR “Denmark” OR “Greenland” OR 
“Estonia” OR “Finland” OR “France” OR “Guadeloupe” OR “Martinique” OR “Reunion” OR “French Guiana” OR “Fr polynesia” OR 
“New caledonia” OR “La Reunion” OR “Wallis Futuna” OR “United Kingdom” OR “England” OR “Wales” OR “Scotland” OR “North 
Ireland” OR “Brit Virgin Isl” OR “Cayman Islands” OR “Jersey” OR “Falkland Island” OR “Germany” OR “Greece” OR “Hungary” OR 
“Ireland” OR “Italy” OR “Lithuania” OR “Latvia” OR “Luxemburg” OR “Malta” OR “Netherlands” OR “Neth Antilles” OR “Poland” OR 
“Portugal” OR “Romania” OR “Slovakia” OR “Slovenia” OR “Spain” OR “Catalonia” OR “Sweden” )

#2 Equation « Plant production »
TS= (plant OR Crop OR Cereal OR Vegetable OR Forage OR Legume OR oilseed OR Camelina OR Arabidopsis OR Alfafa OR 
"medicago sativa" OR Barley OR "hordeum vulgare" OR Brassica OR Carrot OR "daucus carota" OR Citrus OR Clover OR trifolium
OR Eucalyptus OR "Field bean" OR "vicia faba" OR Grapevine OR vitis OR Sunflower OR "helianthus annuus" OR Hemp OR 
cannabis OR Laminaria OR Lettuce OR "lactuca sativa" OR Lupin* OR Maize OR "zea mays" OR Millet OR "Panicum miliaceum" OR 
Miscanthus OR Oat OR "avena sativa" OR Olive OR olea OR Onion OR "allium cepa" OR Parsnip OR "Pastinaca sativa" OR Pea OR 
"pisum sativum" OR Pomegranate OR "punica granatum" OR Poplar OR populus OR Porphyra OR "seaweed" OR Potato OR 
"solanum tuberosum" OR Rapeseed OR Raspberry OR Rice OR "oryza sativa" OR Ryegrass OR "Lolium perenne" OR Saccharina OR 
Sitka OR Soybean OR "glycine max" OR Sorghum OR Spinach OR "spinacia oleracea" OR Spruce OR Strawberry OR fragaria OR 
Sugarcane OR Sugarbeet OR "beta vulgaris" OR Tomato OR "solanum lycopersicon" OR Switchgrass OR "Panicum virgatum" OR 
Ulva OR Wheat OR tritic* OR Tobacco OR "nicotiana tabacum" OR Willow OR salix OR Walnut OR Hazelnut OR Forestry OR forest 
OR vegetation OR Vineyard  OR rainforest OR orchard OR botanical OR peanut OR apple OR cupressus OR cotton OR cucumber 
OR "common bean" OR "oil palm" OR prunus OR grass)
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2.2. Mapping public-private partnership interactions inside EU countries (Task 4.1-2) 
Various sources/databases were screened to obtain an impression on the scope 
and intensity of Public-Private-Partnerships (PPPs) in Europe, in scientific fields 
relevant for CropBooster-P. In this context, the focus has been put on PPPs within 
France, Germany, Spain, Italy, The Netherlands, United Kingdom, Belgium and 
Denmark, and also on the interaction of such PPPs of individual countries with 
other European countries. 
PPPs play a very crucial role for science integrating the aspect of transfer of 
research results into economic exploitation, in all these countries. Major players 
could be identified in the public as well as in the private sector in each of the 
countries analyzed. Such major players are always involved in several such 
partnerships. For the overall steering of such PPPs, specific independent public 
organizations have been established in France, Spain and in Denmark.  Across 
country borders, PPPs are mainly built between partners from France, Germany, 
The Netherlands and Belgium.  
For the establishment of Public-Private Partnerships within individual countries as 
well as for building consortia across country borders, the “driving forces” are seen 
in the search for complementary scientific expertise, the ambition to transfer 
scientific excellence into economic value and the opportunity to get these mutual 
interests supported by public funding programs. The system of establishing PPPs 
is considered an essential element for generating economic value from academic 
research. Therefore, the “driving forces” should be further stimulated, and 
experiences gained with this system in central European and Southern European 
countries should be used to strengthen the establishment of this system in 
Southeastern and Eastern European countries, as well. 
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Major Players in Private-Public-Partnerships:

Inside Germany, and interaction of German PPPs with EU countries

1

1
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2

3
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56
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Major Players in Private-Public-Partnerships:

Inside France, and interaction of French PPPs with EU countries

2

2

1

2

3
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5
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Etc…
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Major Players in Private-Public-Partnerships:

Inside Spain, and interaction of Spanish PPPs with EU countries
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Major Players in Private-Public-Partnerships:

Inside Italy, and interaction of Italian PPPs with EU countries
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Major Players in Private-Public-Partnerships:

Inside The Netherlands, and interaction of Dutch PPPs with

EU countries
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Major Players in Private-Public-Partnerships:

Inside United Kingdom, and interaction of British PPPs with

EU countries
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Major Players in Private-Public-Partnerships:

Inside Denmark, and interaction of Danish PPPs with EU countries

7 7
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Public-Private-Partnerships in Europe: 

Summary

Intensively used system in F, D, NL, DK, E, I, GB, B

Strong interactions F/D, F/NL, F/E, NL/D, B/NL, D/GB, GB/NL, D/I, I/NL

Independent organizations for steering in E and DK

Major players visible in all countries, at public and at private level 
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3. Linking research communities identified during task 4.1 by 
organising joint meetings between plant scientists (Task 4.2) 

3.1. Organising groups of experts (focus groups) for identifying research areas with 
innovation potential for the improvement of yield and nutritional quality of 
cultivated plants and of sustainability in agricultural production (Task 4.2-1) 
Increasing crop yield, improving the nutritional quality of plants and their 
harvested parts, and to make plant production more sustainable are key goals of 
CropBooster – and coincide with EU strategic goals as outlined in the so called 
“Green Deal” and the “Farm to Fork” concept. Therefore, research fields that 
contribute to reaching these goals also guided the formation of an expert panel 
composed of subpanels (“Focus Groups with coordinators as shown on the 
respective chart in Annex 3.1. The coordinators are free to select research 
experts from all over Europe for their groups, and may also include experts from 
industry and consulting firms. The coordinators and their focus groups are given 
the task  
- to outline the status quo of research in the respective fields, 

- to identify future challenges in the fields which should be addressed with high 
priority, and 

- to propose action points for a future research program in the field in meeting 
the requirements of the Green Deal and the underlying Farm-to Fork Strategy 
of the EU. 

The reports of the “Focus Groups”will be discussed with stakeholders at a meeting 
to be organised in March 2021. Inputs received from the stakeholders will be 
incorporated into the reports and an aggregated final report will then forwarded 
to WP5 as a basis for proposing a detailed future plant research agenda, with 
priorities set according to the strategic goal setting of the EU Commission. 
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To limit the number of these “Focus groups”, and thanks to the literature screening and to the 
work performed in the frame of the WP1, only seven “Focus groups” were originally planned:

- Nutrient use efficiency
- Water use efficiency
- Photosynthesis: light capture and carbon assimilation
- Nutritional quality and secondary metabolism
- Shoot and root architecture and the canopy
- Source/sink balance
- Environmental abiotic stresses due to climate change: adaptation and mitigation

Focus groups
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Focus groups & their coordinators

(According to WP1, WP2, and literature screening in WP4)
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Planning Milestones and Deliverables year 3
D4.1 Network map of research networks available for further scientific interactions. M22 (September 2020, End of November 2020)

MS10 (WP3) 1st social actor consultation. M24 (November 2020)

D5.4 Report describing the framework for expressing the moral correctness of the programme  M24 (November 2020/February 2021)

MS18 (WP5) Research Plan Workshop organized. M25 (December 2020/May 2021)

D5.3 Report describing programme management structure M25 (December 2020/April 2021)

D3.1 Consultation report on the first consultation step. M26 (January 2021)

MS15 (WP4) Expert panel assembled to define scientific and technical strategies. M27 (February 2021 = Focus group coordinators Nov. 2020)

MS16 (WP4) Joint meeting organized between European plant scientists and expert panel identified. M27 (23-25 March 2021)

MS17 (WP4) Draft review papers and research visions to feed WP5. M27 (February 2021 = Reports of Focus group coordinators Feb. 2021 OK)

MS11 (WP3) 2nd social actor consultation. M28 (March 2021/April 2021)

MS19 (WP5) Draft report ready and sent for review. M28 (March 2021/September 2021)

D2.4 Integrated impact assessment outcomes report to the commission.  M30 (May 2021/August 21)

D5.6 Research plan for a future European crop yield programme M30 (May 2021/November 2021)

MS20 (WP5) Draft white paper submitted to programme members and SHG for review. M32 (July 2021/January 2022)

D4.2 White paper and scientific basis of a strategic research agenda M33 (August 2021/November 2021)

D3.2 Consultation report on the second consultation step. M34 (September 2021)

MS21 (WP5) Revised version submitted to programme members and SHG for review. M34 (September 2021/February 2022)

D3.3 Recommendation dossier on mid-term outreach measures to increase public awareness and understanding of novel technologies. M36 

(November 2021/February 2022)

D5.7 White paper describing the route to improved crop yields in Europe, including the future consortium M36 (November 2021/April 2022)
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