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The Partners

Participant organisation name (and acronym)

Organisation Type

1(C) The James Hutton Institute (JHI) UK RTO

2 Coventry University (CU) UK University

3 Stockbridge Technology Centre (STC) UK SME

4 Scotland’s Rural College (SRUC) UK HEI

5 Kenya Forestry Research Institute (KEFRI) Kenya RTO

6 Universidade Catolica Portuguesa (UCP) Portugal University

7 Universitaet Hohenheim (UHOH) Germany University

8 Agricultural University of Athens (AUA) Greece University

9 IFAU APS (IFAU) Denmark SME

10 Regionalna Razvojna Agencija Medimurje (REDEA) Croatia Development Agency
11 Bangor University (BU) UK University

12 Trinity College Dublin (TCD) Ireland University

13 Processors and Growers Research Organisation (PGRO) UK SME

14 Institut Jozef Stefan (JSI) Slovenia HEI

15 IGV Institut Fur Getreideverarbeitung Gmbh (IGV) Germany Commercial SME
16 ESSRG Kft (ESSRG) Hungary SME

17 Agri Kulti Kft (AK) Hungary SME

18 Alfred-Wegener-Institut (AWI) Germany RTO

19 Slow Food Deutschland e.V. (SF) Germany Social Enterprise
20 Arbikie Distilling Ltd (ADL) UK SME

21 Agriculture And Food Development Authority (TEAG) Ireland RTO

22 Sociedade Agricola do Freixo do Meio, Lda (FDM) Portugal SME

23 Eurest -Sociedade Europeia De Restaurantes Lda (EUR) Portugal Commercial Enterprise
24 Solintagro SL (SOL) Spain SME

—
=

The James

Hutton
Institute




‘N—-

.
i

The James

Hutton
Institute

w& Coventlly %g

“Water & Resilience | IvVers

Trinity College Dublin

Colaiste na Triondide, Baile Atha Cliath fs
The University of Dublin

ARBIKIE IGV |

~)) e e @

Stockbridge Slow Food

echnology Centre Deutschland e.V. : Eu re St
<. i NG ' -
> s freiag BANGRR Sol.mTAGRo 8.AS

XA . Soluciones Integrales para el Agro.

SRUC i A @@ Institut
e Institute for Fo es .. !!Joief Stefan”

Agroindustrial Development - IFAU

€cagasc

.. Ljubljana, Slovenija
. p L o AGRICULTUREANDFOOD DEVEIDPD&ENTA(HHORITY

herdade do

Freixo 4 Meio
AGRICULTURA BIOLOGICA

REDEA



http://www.sruc.ac.uk/
http://www.sruc.ac.uk/

Welcome to the ANTHROPCENE i
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Hutton

= An epoch proposed by Prof. Paul Jozef Crutzen Institute

= Atmospheric chemist, Nobel Prize Winner

= based on negative impact of humans on the Earth's geology, including
biodiversity loss and species extinction
biogeography (species distributions/evolution)

Getting Spain’s protesters off the plazas

. The " 0Obama, Bibi and peace
Cllmate Change Economlst The costly war on cancer

How the brain drain reduces poverty

- A soft landing for China

geomorphology (drainage patterns)
stratigraphy (sedimentological record)
= fossil record (techno-fossils)

= trace elements

= Suggested periods for initiation include
the industrial revolution / Haber-Bosch 1909
neolithic times and rise of agriculture

Waters et al., (2016) Science 351.




The impacts of discouraging
natural chemical cycling

Planetary Boundaries

Climate crisis
Chemical /

pollution Ocean acidification

(not yet sufficiently quantified)
, _ I I@ ) )
Particle pollgtion Ozone
depletion

b %ﬂu .;Vé. “’
| X
[ .

’% ‘.
Biodiversity “. - )’.

Deforestation | Freshwater
and other land ‘ use
use changes

\. Phosphorus
N cycle

[ safe planetary boundary / guide rail

Rockstrém et al., (2009). A safe operating according to the authors
space for humanity. Nature 461, 472. M scientific observation until 2009
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“Planetary
Boundaries”
are exceeded




LEGUMES & BIOLOGICAL NITROGEN FIXATION

BIOLOGICAL NITROGEN FIXATION BY LEGUMES RELIES ON A SYMBIOSIS OF

PARTNERSHIP WITH BACTERIA CALLED RHIZOBIA A
THE PLANT GIVES SUGAR TO THE BACTERIA 3 d[>
<
LEGUMES *  THE BACTERIA GIVES AMMONIA Q
(CONTAINING NITROGEN FROM v
NEED NO AIR) BACK TO THE PLANT
SUNLIGHT

NITROGEN
FERTILISER!| ‘ot veec™

AMMONIA which is
passed to the plant

LEGUME

Light energy is used to make
SUGAR (photosynthate)
which is passed to the root

nodules and rhizobia

PLANT BLOOD (leghaemoglobin) in the ROOT NODULE
traps OXYGEN so that bacteria may use the energy
from SUGAR (photosynthate) to make AMMONIA




International trade in reactive nitrogen

A 1Tg = 1Mt

S 2 =9,
Fertilizer (31 Tg)
B 2002 81

143

>

Z;/ e Grain ("iz%'g)

Galloway et al., (2008). Science 320, 889.

The nitrogen crisis

IS a protein crisis

Un-healthy EU27 dependencies

Large inequality in N-fertiliser use

N fertiliser use = 10m t y!
23% of N fertiliser is imported
Imported gas = 62% (2006-10)
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Imported protein = 70% (42Mt, 2009)

N demand set to increase

Yet there are solutions
LEGUME supported cropped systems

on near pH neutral soils
organic production (legumes)

5% less productive than conventional

Erisman et al., (2008). Nature Geosci. 1, 636.
Seufert et al., (2012) Nature 485, 229.




The nitrate “time-bomb”

evapotranspiration

precipitation
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Fertiliser N
losses need
to be as
close to zero
as possible



https://www.nature.com/articles/s41467-017-01321-w
http://www.bbc.co.uk/news/science-environment-41945650

Least developed economies will suffer most
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0N 5. e SEE—N | 7 o ~wgiilillas. 5= . Conservation agriculture to

combat soil erosion

diverse rotations (legumes)

50°N ~—
30°N -
10°N - . .
Conservation agriculture:
1008 1 X . . . . .
Vi~ L - minimise soil disturbance;
30°S + T .
. - protect the soil;
50°S +—— 15— ' ~ s _
W@E L - -
Soil erosion 2012 e <8500 5000
Mg ha! yr- i— .

0-1 1-3 3-5 5-10 10-20 20-50 >50 Nodata

Borelli et al., (2017) An assessment of the global impact of 21st century land
use change on soil erosion. Nature Communications 8, 2013.
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TRUE: rational focused upon understanding and ==
managing the ‘Three Pillars of Sustainability’ i
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Sustainable
Economic
Development

Sustainable
Natural and Built
Environment

Sustainable
Development

Equitable Social
Environment
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WP Data-management and -flow i
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SUPPLY - DEMAND SUSTAINABLE ASSESSMENT &
Farm & Supply Chain Networks INDICATORS ‘ MITIGATION
Regional Clusters DASHBOARD CONTROL PANEL

WP5

| Environment Integration
WP2 1 y

Case Studies WP1 L | JPTIMISATIO|
A

r
Assessment

WP8

s Knowledge e

Market & |« Policy & =
Consumers frchange 8 Governance NO
1l Communication — <ACCEPTABLE>

WP3 Nutrition &

A 4

Product Development 1 4 YES
l WP6 NO
feononiy CHANGES

WP9 Coordination

Flow of information and knowledge in TRUE, from definition of the 24
case studies (left), quantification of sustainability (centre) and synthesis
and decision support (right).
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8 Objectives: one for each WP i
Objective 1: Facilitate knowledge exchange E!gttl'ft?tg

e Universitaet Hohenheim, UHOH, University
e Develop a blue-print for co-production of knowledge

Objective 2: Demonstrate the factors that contribute to successful transitions
e Agricultural University of Athens, AUA, University
e Relevant and meaningful Sustainable Development Indicators (SDls)

Objective 3: Develop novel food and non-food uses
e Universidade Catolica Portuguesa, UCP, University
* Develop appropriate food and feed products regions/cropping systems

Objective 4: Investigate international markets and trade
* |FAU APS (IFAU), Denmark, SME
* G@Guidelines: legume consumption for employment and economic growth
* EU infrastructure-map for processing and trading
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Objective 5: Inventory data - environmental intensity of production systems
* Trinity College Dublin (TCD), University
* Life Cycle Analyses (LCA) of novel legumes rotations and diet change

Objective 6: Determine economic performance across scales (con. & org.)
e Scotland’s Rural College (SRUC), UK, HEI
* Accounting yield and price risks of legume-based cropped systems

Objective 7: Enable policies, legislation and regulatory systems
* ESSRG Kft (ESSRG), Hungary, SME
* EU-policy linkages (on nutrition) to inform product development/uptake

Objective 8: Develop decision support tools (growers — policy makers)
* [Institut Jozef Stefan (JSI), Slovenia, SME
» User friendly decision support tools for sustainability pillars




TRUE multi-stakeholder networks
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Robert Boddey, Professor Soil Science & Biological Nitrogen Fixation, Embrapa Agrobiologia, Rio de Janeiro, Brazil.
- Also offers a case studies perspective on studies in
, Dr. Coordinator WHO-Centre Healthy Urban Environments, Uni. West England, Bristol, UK.
Prof Pediatrics- Nutrltlon, Baylor College of Medicine, Houston, TX, USA.

, Heq Ri ';"Deg_ehprﬁiént EiP'?Egpert Short zE,:?Od Supply£hain Managglment Cakovec, Croatia.
'* ‘ ;ggnt-re for Pollination:Studies, University of Kolkata, India. - .. 7»
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IAB Chairperson - p f Food & Local Developméﬁt/ Human Geography, Uni. Oovc;mtr\y,
IAB Vice-chair. - \,,. , E vof. Agriculture & Climate Change, Head Carbon Management Centre‘dll( Y


http://www.scidev.net/sub-saharan-africa/agriculture/news/brazilian-know-how-boosts-cowpea-yields-in-ghana-.html
http://people.uwe.ac.uk/Pages/person.aspx?accountname=campus/l-carmichael
https://www.bcm.edu/people/view/michael-grusak-ph-d/b213c1ea-ffed-11e2-be68-080027880ca6
https://www.linkedin.com/in/valentina-ha%C5%BEi%C4%87-7a41a7a
http://agbio.usask.ca/find-people/Vandenberg-AlbertBert.php
http://wwwm.coventry.ac.uk/researchnet/cucv/Pages/Profile.aspx?profileID=81
http://www.sruc.ac.uk/brees
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Main Impacts

1. Enable sustainable legume-based cropping systems and agri-food and feed chains

2. Increase the competitiveness of legume crops across agri-food and -feed chains

3. Reduce the environmental impact of food- & feed-production and processing

4. Integrated support for EU policies: CAP, Water Framework, IPCC, etc

5. Strengthen co-innovation: help build multi-stakeholders (transdisciplinary) community

Additional Impacts

6. Optimise water and nutrient use efficiency - reducing the environmental impact

7. Enhance innovation capacity: for EU, local and global markets

8. Create new market opportunities: strengthen competitiveness and growth of SMEs

9. Wider benefits for society (more than GDP): culture, positive behavioural change

10. Legacy: evidence and resources (database, decision tools, media), ‘Pulse Europe’




Agroecology
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- subgroup of Ecological Sciences (19 staff) e s

Post-Doctoral Scientists (5)

Carolyn Mitchell, Plant-insect interactions
Gaynor Malloch, Mol. biologist

Gillian Banks, Agronomist

Marta Maluk, Mol. biologist

Richard Dye, Ecological modelling

Research Assistants (6)

EU-Project Facilitator (TBA)

Linda Ford, Field & glasshouse tech.

Linda Nell, Field tech.

Mark Young, IT & data-basing

Paul Neave, Field tech.

Nora Quesada Pizaro, Landscape modelling

Hutton
Institute

Principal Investigators (8)

Alison Karley, Plant-insect interactions
Cathy Hawes, Field ecologist

Euan James, Plant-microbe interactions
Geoff Squire, Ecologist

Graham Begg, Ecological modelling
Pietro lannetta, Agroecology/mol. ecol.
Philip White, Plant nutrition

Tracy valentine, Root-soil biologist
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The James Hutton Institute is supported by the Scottish Government

TRUE is funded by the European Unions Horizon 2020 Research and Innovation
Sustainable Food Systems (SFS) Programme, Grant Agreement 727973

K1 [¥ TRansition paths to sUstainable legume based systems in Europe (TRUE)

© @TrueLegumes
v
@AgroEcoAtJHI
a 0 Athena WP 4 | Scottish Government
%, "SGS. Bronze ?\‘VlgaA"I:jl > . < g(l)cnvg-;sl'lccg;cus na h-Alba
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Examples of the legume-focused
innovations planned within TRUE

Dr. Pietro (Pete) lannetta, Agroecologist

@AgroEcoAtJHI
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Crops that get more nitrogen need more pesticide

Pesticide Pesticide / unit
formulations nitrogen fertiliser
12 o Peryear winter wheat 0.07 -
10 . 0.06 -
0.05 -
8 -
0.04 -
6 -
0.03 -
4 7] -
spring barley 0.02 -
2 .
0.01 A
0 I I I 1 0
1980 1990 2000 2010 2020

1980 1990 2000 2010 2020
year
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Where are we now? Hutton
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long term trajectories in inputs and crop yield

Grain output peaked in the late 1980s despite innovation
N fertiliser and pesticide = major pollutants
No indication of any reduction in pesticide or N usage

LEGUMES ARE PRINCIPLE MEANS OF DISRUPTING OUR
DEPENDENCE ON NITROGEN AND PESTICIDE

The proportion of N fixation crops in the rotation is very low
Legumes mainly for animal feed, and only 2-4% of acreage (70 y)

Legume inclusion is very low compared to world leaders in sustainable ag.
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Legume (BNF) supported systems i

. . The James
need not compromise yield Hutton
Institute
. g §1A-N fixa;“tion T ; 18- N fertiliser
An analysis of legume R | - L
supported crop rotations ¢ ]
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A) BNF fixation peaked >
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Proportion of whole-rotation with legumes
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TRUE activities span the supply chain, and T

° ° The James
have a high TRL (technology readiness level)  Hutton
Institute
SOCIETAL | | ENVIROMENT | | _EconomiC |
Work Package 1 - Knowledge Exchange & Communication (including the Regional Cluster workshops
INPUTS AGGREGATION PROCESSING DISTRIBUTION RETAILERS MARKETS CONSUMERS POLICY MAKERS
— | Engineering 1 i | I
\ SUPF"V & Fabrlggtors Innovations (WPZ_)1 | :
| Farms & Farm Networks / Croppmg Systems -——— f’y chalns ?"2 v_atiog (!st_&_l”_: _________ L | =
| ——SR R —— — Foaqd technol tions (WP3, !
I 1 Food & Feed Processing :" - _CLQI_ 2 lfn_o[a_wﬂs_( - —) ————— - =<4 >
R — — — —_— Z A ]
Education, Decision Alds & Marketlng — ; = LCAJIDQ d wrloga_t_lo_ns_J-_D EXDSS (WP5-7) _ i+ =-->
L Work Package 3 - Nutrition

Work Package 4 - Consumers & Markets
Work Package 2 - Case Studies (including cropping system networks and agronomy focused innovation

Work Package 5 - Environment

Work Package 6 - Economics I‘ i : :

Work Package 7 - Policy & Governance v

Work Pack - Transition Design

S F e d f @ A @



The Partners
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1(C)

Participant organisation name (and acronym)
The James Hutton Institute (JHI, UK)

(

Intercropping for brewing, distilling, whole crop forage & AD

2 Coventry University (CU, UK) Nutritional profiling of heritage faba beans.  Vegan production systems.

3 Stockbridge Technology Centre (STC, UK) Use of clover-based living mulches (direct & strip tillage, Manterra Ltd.)

4 Scotland’s Rural College (SRUC, UK) Dairy system design. Farm & behaviour modelling.  Life Cycle Analysis

5 Kenya Forestry Research Institute (KEFRI. KE) Agroforestry based production and processing of cowpea

6 Universidade Catolica Portuguesa (UCP, PT) Nutritional analysis of novel cropping & legume based food and feed products

7 Universitaet Hohenheim (UHOH, DE) Spatial analysis of legume cropping in the UK. Lentil & soybean field studies

8 Agricultural University of Athens (AUA, GR) Organic & aquaculture based production.  Novel pulses. Elite inoculum.

9 IFAU APS (IFAU, DK) Pea production. Organic pig feed.  Green public procurement. Routes to market
10 Regionalna Razvojna Agencija Medimurje (REDEA) Developing a LIN and linked example Case Studies in Croatia

11 Bangor University (BU, UK) Life Cycle Analysis methods and tools for legume-based value chains (Food Print)
12 Trinity College Dublin (TCD, IR) Sustainable diet indicators: nutrient density x envir.- impact indices

13 Processors and Growers Research Organisation (PGRO, UK)  Stakeholder engagement. ELIN Strategy. Development of PULSE EUROPE

14 Institut Jozef Stefan (JSI, SL) Design a prototype Decision Support System to resolve impacts: society, env. & econ.
15 IGV Institut Fur Getreideverarbeitung Gmbh (IGV, DE) Pulse extrusion. Milling. Fractionation. Product development.

16 ESSRG Kft (ESSRG, HU) Critical appraisal of policies and development of new governance-based solutions
17 Agri Kulti Kft (AK, HU) Novel legumes food production - short supply-chain case study

18 Alfred-Wegener-Institut (AWI, DE) Pulses for aquaculture bass & shrimps (e.g. lupin and faba bean coproducts)

19 Slow Food Deutschland e.V. (SF, DE) TRUE Food Print: legume recipes to encourage sustainable diets

20 Arbikie Distilling Ltd (ADL, UK) Intercropping and novel processing to improving profitability of short supply-chain
21 Agriculture And Food Development Authority (TEAG, IR) Low carbon system of dairy production. = TEAGASC Clover discussion group.

22 Sociedade Agricola do Freixo do Meio, Lda (FDM, PT) The economics of self-sufficient production, processing and retailing

23 Eurest -Sociedade Europeia De Restaurantes Lda (EUR, PT)  Expanding “Choose beans” & development and testing novel legume foods

24 Solintagro SL (SOL, ES) Screening for breeding: heritage varieties disease resistance & stress tolerance




Case studies are highly

interconnected -

highly interactive & co-innovative

1,2, TEAG, low carbon dairy; forage-legume adoption —

New processes (Horizon Proteins/ILVO)

3, ADL, pulses for novel drinks and aquaculture feeds

New PAT (Manterra)

4, SRUC, self-sufficient dairy farming

5, JHI, best species combinations for intercropping

6, STC, living mulches for horticultural- and arable-productions

7 & 8, CU, heritage varieties for ES benefits & soil fertility —

25, TCD/BU, LCA, and LCA of dietary change
9, 10, 11, 12, IFUA, chain marketing & labelling; organic
13, 14, 15, UHOH, optimising production: lentil; soybea
16, REDEA, to establish a “Croatian Legume Cluster” (pr

feed - pigs; policies-food services, -peas

n; &, lupins (AWI) (for aquaculture)

oducers & processors) (PGRO) —

28, SF, legume recipes

26, JSI, systematic review SDIs
27, ESSRG, appraisal of policies, and their interaction, f
17, AK, social enterprise, and novel food development

18, 19, 20, UCP, Education, marketing and novel produad
21, 22, 29, AUA, novel breeding and pre-crop effects (ca

23, SOL, establish a collaborative farm-network for adoy

br/against legumes

n Hungary
ts (‘special diet — vegetarian’) —. EUR, FD

mmon bean); and, systematic review;

ytion of legume based crop systems —

24, KEFRI, LCA of agroforestry systems for legumes —

M,

IGV —

-

N
i
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Case Study

Country Number

IE

GB

DK 10

11

12

Resident Actor
Worpackage(s) | [sub-contractor]
Teagasc (RTO)
Arbikie (SME)

[Barney's Beer,
SME; ILVO, RTO]

SRUC (ACAD)

JHI (RTO)

2 STC (SME)
[Manterra, SME]

CU (ACAD)

4 IFAU (SME)

Farm Network

Type

Livestock

Arable

Mixed

Arable

Hort

Quality Chain

Main
Cultivation
Practice
Con
Org

Org

Con
Con, Int

Con, Org

Con, Org

Veg/Org

Con, Org

Org

Con, Org

Legume
Crops

Clover
Faba bean
Pea

Clover
Faba bean

Forages

Clover
Lucerne
Faba bean
Pea
Common
bean
Forages
(misc)
Bean meal
Pea meal
Lentil
Pea
Faba bean
French
bean
Lupin
Faba bean
Soybean
Lupin
Lentil
Pea
Pea

Legume

Crop Use

Feed
Food, Feed
Feed
Feed,
Energy
Living

Manure

Food

Green
Manure

Food



Continental

Case Stud Resident Farm
Country Numbery Work Partner Network
package(s) Type

13
UHOH (ACAD) Mixed

DE 14 2

15 AWI (RTO) Arable
HR 16 2 REDEA (GOV) Policy

Agri Kulti

1 2

HU 7 (SME) Farm & QC

Main
Cultivation
Practice

Con, Org

Mixed

Org
Misc.

Con, Org

—
=
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Hutton
Institute

Legume | Legume
Crops | Crop Use

Lentil

Soybean

Lupin

Misc.

Beans
(misc)

Food

Type
Food
Feed

Feed
Misc.

Food



ELIN | Country

c
©
()
c
©
-
-
()
=
©
=

PT

GR

ES

KE

Case

Study
Number

18

19

20

21
22

23

24

Actor

[sub-
contractor]

Resident
Work
package(s)

Freixo do Meio

(SME)

Eurest (IND)

UCP (ACAD)

[Palmeiro
Foods, IND]

AUA (ACAD)

2 Solintagro
(SME)

KEFRI (RTO)

Farm Main
Network Cultivation
Type Practice
Farm Org
QcC Con
Hort Org (hydro)
Arable Con, Org
Arable Con
Silvo-arable Con, Org

Legume Crops

Common bean
Lupin
Lentil

Chickpea
Common bean
Faba bean
Soybean
Lentil

Common bean
Lentil

Chickpea
Pea

Common bean

Chickpea
Pea
Lentil
Faba bean
Common bean
Cowpea

Food, Feed

Food

Food, Feed
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o | ¥ <3 [Sub-contractor] L18|g 8|2
o | g £ 5 £/ &/2]8
3] g a o
1 Expanding legume based pasture uptake (8
IE Teagasc (RTO) P 8% - p p‘ (8) Milk & Dairy Clover
2 Clover-sward reliant organic production (8-9)
Arbikie Beer, spirit, salmon Faba bean
Int for food & feed (4- ’ ’ ’
3 (SME) ntercrops for food & feed (4-6) eat Dea
. . Dairy products Clover
4 SRUC (ACAD) Self-sufficiency - novel rotation (6) :
Ruminant feed Faba bean
5 JHI (RTO) Legume intercrops for forage or biomass (8-9) Feed, AD feedstock Forages
6 2 STC (SME) Precision Agriculture Technologies: living mulches PAT. erains Clover
GB [Manterra] for cereal production (5-6) 8 Lucerne
Faba bean
7 Heritage varieties — nutritional qualities (8-9) Grain Pea
CU (ACAD) Common bean
O
= Living mulches for horticulture (4-6) Forages (misc)
& 3 Tomatoes, pepper Bean meal
b3 Fertiliser fish-bone and -blood replacement (4-6) cucumber
Pea meal
Lentil
Producer-labelled Pea
9 Retailer-producers supply chain length (6-7
P PPY gth (6-7) products Faba bean
French bean
. Lupin
10 Market model development for organic pork (5-6) | Pork, pork products
DK 4 IFAU (SME) Faba bean
Soybean
. . . . . Lupin
11 Characterise vegetarian foods quality chain (5) | Vegetarian products Lol
i

Pea
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13 UHOH (ACAD) A tructure/profitshort supply chains (3-6 Grain products Lentil
ssess structure/profit short supply chains (3-
_|DE| 14| 2 P PPy Tofu, feed Soybean
% 15 AWI (RTO) Organic lupins for aquaculture feeds (6) Bass,salmon,shrimp Lupin
S| HR| 16 | 2 REDEA (GOV) Policy for sustainable development (8-9) Sustainability policy Misc.
§ Sustainable short supply chains delivering novel Beans (misc)
HU | 17 | 2 Agri Kulti (SME) | legume products to reconnect producers and urban | Pulse based foods Pea
consumers (8-9) Lentils
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Common bean
18 Freixo do Meio Ancient & heritage variety screening for higher Greenpods, grain, Lupin
(SME) nutritive value (4) grain products Lentil
Chickpea
Common bean
. Menu design &
PT | 19 3 Eurest (IND) Consumers - legume dishes (4-6) . Faba bean
recipe books
Soybean
c Lentil
o C b
ommon bean
& UCP (ACAD) | & Lentil
3 20 - Processors - snack and convenience foods (4-6) nc.‘ pl{rees X
S [Palmeiro Foods, symbiotic yogurts Chickpea
(]
s IND] Pea
21 Novel grafted types - high yield (5-6 Food), germplasm Common bean
GR AUA (ACAD) . g Yp : 1Y .( ) : ) germp
22 Elite inoculum —inc. yield & profit (7-8) Grain - food & feed .
Chickpea
. Br.eedmg for high produFtlon and NUE _ Grain, elite Pea
ES | 23 2 Solintagro (SME) Mediterranean agroecological pedoclimatic -
germplasm Lentil
stresses (3-5)
Faba bean
ilvo- i i i i Common bean
ke | 2a KEFRI (RTO) Silvo-arable produ.ctlo.n & supply chain Grain, grain
characterisation (8-9) products Cowpea




Legume supported agronomy targeted
to land classes . and marke S

B i J L \‘ \‘ “l ¥ \ / ] !I [l '[ " i . [ ,'/ /F‘
-».m,«'_. { L% i ., 4‘«.’ fi ,

%

N\
\

V4

@



-

Salmon farming in the Scotland: ihis
the potential of field beans Hution

Scottish Salmon

Scotland’s second largest export
£600m at farm gate

Feed Conversion 1.25
Salmon feed high in grain legume protein

To serve just Scottish aquaculture beans
need grown 1/12 (~8% of rotation)

Faba bean concentrates (50%+) required
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Faba bean Official Ales i

- Edin.Inter.Sci.Fest. 2015 & 17 The James

- Limagrain (Cereals 2017) -~ ::2:.:&2

Tﬁ (; ! I t
B TITT,

) MADE WITH
FABA BEANS

100% faba bean ale in production

High protein co-products remain to
be exploited



Legumes: a ‘disruptive technology’

100% Pulses

Protein
Isolate

“Brew” €—

> Neutral Spirit

—> Fish feed <—
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Greenhouse screen of elite rhizobia T
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Non-traditional crop options:
- soybean in UK, even Scotland

14
12
10

Potential dry biomass (t/ha)

S N A O @@

Control

Potential yield (t/ ha)

—
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39%
yield inc.

93%

12.3 t/ha

yield inc.

AMF only Rhizobia only AMF & Rhizobia

Treatment




Some history & acknowledgements ==

(just a ‘snap-shot’) !hl,ln!'
beans ::2:.:&2
h Legum 4 feeds
Futur Innovate UK

Technology Strategy Board

=  EWON

Y
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Policies for sustainable food systems

K TRansition paths to sUstainable legume based
systems in Europe (TRUE)

¢ @TruelLegumes

€© @prgoresearch
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= #TRUELegumeDiet
" #TRUESustainableDiet
= #flLegTechlsBioTech

= @pgroresearch

= @EUAgri

= @DEFRA

= @SEFARIscot

= @JamesHuttoninst

¢ g @




Which policies would help

increase production?

= Beus etal 2013:
" integrated farming
= greening measures (CAP?)
* investment in suitable research

= constraints N fertiliser use (which?)

= Funding to develop capacities?
= Precision ag. technology

' Legume
W Futures

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

DIRECTORATE-GENERAL FOR INTERNAL POLICIES

POLICY DEPARTMENT
STRUCTURAL AND COHESION POLICIES

...................

THE ENVIRONMENTAL
ROLE OF PROTEIN CROPS IN
THE NEW COMMON
AGRICULTURAL POLICY

Legume Futures Report4.5

* Small-/medium-scale processing MachineLy. s

= Helming et al. & Topp et al. 2014
= www.legumefutures.eu (reports)
= international trade

Compiled by:
John Helming, Tom Kuhlman, Vincent Linderhof, Diti Qudendag (LEI)

LElIme-IDDQﬂ:ﬂr.rwﬂN >"|l|"mr urope (Legume Futures)

Ba European o
for research, technoionical devel bommmwmnon undler grant number 245245
-

'\—-
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http://www.legumefutures.eu/
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EU legume markets i
%shg_bg}of land area cultivated for dry pulse§ e g The James
ol N "f el o Hutton

Institute

Market forces and structure
* Resilient to dynamics?

* Local or global? Balance?
e Supply chains structure?
* Ensure profitability?

Market drivers
* |Influence consumer demand?
 Better balance feed- and food

‘ éurostaﬁ marketS?
Cartogragtyy. !M—Iutg?_‘.‘&ﬂmio.Owa"M' . . e, .
s * Exploit business opportunities?
- 1-21 o 200 400 600 800 mm
= 2.;—:
[ App—  Where are national protein

budgets and strategies?

Why is the % of legume cultivation so low in Europe?

Source: Eurostat (onfine data code: apro_acs_a)
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Legumes: agents to resolve the critical issues: I

The James

the environment and human health crises Hutton

Institute

The simple emphasis on production (sustainable intensification) is not acceptable

Society must increase its focus on sustainable consumption
Global food systems, locally and globally = biggest 215t centaury challenge
Lack of diversity (polarisation) in production, operations, crops and biodiversity

- excessive use of N and pesticides etc (for a low number of commodities)
Polarisation of production encourages polarised food- and feed chains
Polarised food- and feed-chains encourages polarised consumption
Major health issues are also prevalent:

- 1980 - 2017 obesity doubled (30% of global population)

- 30% of global population suffer nutrient deficiencies (# same 30% obese)
Global agriculture 25-30% of GHGs: nitrogen pollution
5th Assessment Report IPCC highlighted potential of consumption shifts to
combat GHG ( )



https://ipcc.ch/report/ar5/
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Policy supporting legume-production has i

The James

failed to increase legume-based diets Hutton

= But - legumes promote debate of food system policy
Meat analogues (e.g. )
#1YP2016 | )
The ‘Protein Transition’ movement (away from meat)

(affordable & healthy)
Green Protein Alliance (
FOOD2030 Policy Framework —
transform and future-proof our food systems
= Policy Paradox
Soya Declaration (July 17, 2017 — boost soy in EU)

However, which policies could help the transition?
What has been done in other countries?

Institute

CAP reform: From
sustainable feed to
sustainable food

DISCLAIMER: Al opinions in this column reflect the views of the author(s), not of EURACTIV.com PLC.

Europe’s imports of soy from Brazd contribute to deforestation, loss of biodversty and food
insecurity. [Lima Piv/Fickr]

The German-Hungarian Soya Dedaration’ finally gets us talking about what matters in CAP reform,
write Olivier De Schutter, Oscar Rivas and Karin Nansen

Olaer De Schutter s UN specal rapparteur on the Right to Food (2008-2014) and co-chair of the
international Panel of Experts on Sustainable Food Systerns (WPES-Food). Oscar Rwas, former
Ervironment Minister of Paraguay. Karin Nansen, chair of Friends of the Earth international &

founding member of REDES/ Friends of Earth Uruguay



http://www.impossiblefoods.com/
http://www.fao.org/pulses-2016/en/
http://www.forumforthefuture.org/project/protein-challenge-2040/overview
http://greenproteinalliance.nl/

The transitioning from polarised cropping: ﬁ

- barley in Scotland as a Case Study ek

Institute
o ~55% of the Scottish arable area is cultivated with mainly spring barley

* Thisis a ‘crop sequence’ not a crop rotation in the intended holistic sense

o ~% is malted for use in the brewing & distilling
* Beer and whisky production contribute £10 billion UK annual tax revenue
o ~Vis used for animal feed or meat production
e Scottish meat export value ~£80 million
 ~%is used for animal feed or meat production

o Can INTERCROPPING with legumes ‘green’ barley prc;c.iuctioh:?.

o W /) T
Bt it ¢ "‘;".‘;"‘

% Abertay
YV University

HIBHLAND ESTATE




Major impact can be quickly achieved via
integration of legume-supported cropping into
a polarised food system

If just UK barley was intercropped,....

....and in terms of accounting units which are tangible

Equivalent No. Intercropping barley

cars removed from contribution to total
the /year CO,e of UK Agric.
176,000 0.8%

UK agriculture ~ 12% of total UK emissions 54 Mt CO,e

The savings listed here probably underestimated
* Fertiliser price is low (saving would be higher in future)
* Reduced pesticide applications of intercropping are not accounted
* Increased yield and yield qualities of intercropping are not accounted
* Improved soil qualities are not accounted

-

.
i
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The ‘Three Pillars of Sustainability’

A Viable Natural Environment

Sustainable
Economic
Development

Sustainable
Natural and Built
Environment

Sustainable
Development

Equitable Social
Environment

—
=
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TRUE has developing a mechanistic framework to==

help manage the three pillars to help address:

how do we harmonise the society and economy?

ECONOMY

Food policies are rarely effective on a national level APE

Does this approach need applied on a regional basis?

Transition
Design wps

~ SOCIETY

Can we simply apply best-fit options?
Health
WP3/5

 The inner wheel for Society can be

determined scientifically. -

WP3

* However, harmonising society-economy is
challenging, these aspects are recalcitrant :
* history/tradition;
* local palate culinary preferences; and,
e social values.

Demand
WP4/7

The James

Hutton
Institute

Transition
Design wps

Production
WP2

Transition
Design wps
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Are there “elephants in the room?” s

The James
Seed Industry Structure Hutton
1996-2013 Institute

.C R oo g
<l Seed Companies
¢ «@l» Chemical Companies
«» Other Companies
= Full Ownership
@ Size proportional to global seed market share Pn"Howm'kmm;ﬁ;sﬂhxgﬁs:mUnwm“y - Partial Ownership

* There are six main players in the global “seed” market
* These stakeholders are mainly agrichemical companies
* Might this limit positive behavioural change?
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Transition II'

ECONOMY Design wpg The James
WP6 Hutton

Institute

Transition
Design wps

~ SOCIETY

Market
WP4

Health
WP3/5

Nutrition
WP3

Demand
WP4/7

Transition
Design wrs
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Sustainable Diets T

The |
- The same year that TRUE was funded (2017), and quite independently the Hf,tirgﬁ
book “Sustainable Diets” was published by Pamela Mason & Tim Lang Institute

(Earthscan, Routledge)

I ASON AND TIM LAR - The book builds upon concepts of
e . “Ecological Public Health”

- The book proposes activity in 6 main
focal areas to help realise sustainable

o ks L\BLE oo sy

DI b 2. Environment
3. Culture & society
How Ecological Nutrition Can Transform 4. Food quality
Consumption and the Food System 5. Economics
6. Policy
il
A sustainable diet is one which is However, this great book is not explicit
good for you, society and the environment  gpout the role and potential of legumes:
TRUE is.
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Pulse Ingredient Product Launches

4500
4000
3500
3000
2500
2000
1500

1000

0

74% Growth between 2010-2014 A Caisry

3956 '
3213 'E'

2824
2275 = I

Top Categories: bakery, meais, snacks, processed fish/meatsfeqq, soup, dogfood, meal replacements

P e

- i -"'1
G BN 5 2
Gl =4

Source: Innova Market Insights January 2015 (US & Canada)
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Which policies would help ——

T

increase consumption? !hl."'
Hutt

= Public procurement: k '“2““(')12
schools VALIMENTAGAO MEDITERRANICA

Local authority canteens CULTURA, TRADICAO E EQUILIBRIO!

= Improve capacities for local producers and processors
“CAP” to support local short supply chains

= At what level?
National policies are too timid

Effective policy can be delivered as city/regional level _
of governance o

Pulse & Grain Pioneers i UK: hi

FREE UK DELIVERY ON ALL ORDERS OVER £30 - FROM JUST £3.50 FOR SMALLER ORDERS

@& Hodmedods PRODUCTS - RECIPES © ABOUT - BLOG SIGNIN Q ®m o
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Transition g
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Production
WP2

Market
WP4

Nutrition
WP3

Demand
WP4/7

Transition
Design wps
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FAO-UN Sustainable Development Goals (SDGs): fluen
other metrics to monitor food-system sustainability

- 17 SDGs
- 167 sustainable development indicators (SDIs)

- SDIs for sustainable supported food- and feed-networks remain to be defined

SUSTAINABLE M,
" DEVELOPMENT “an’ ALS

G[l[l[] HEALTH QUALITY GENDER 6 CLEAN WATER
ANI] WELL-BEING EDUCATION EUUAI.ITY AND SANITATION
o Ili v

IlIllSTRY INNOVATION REDUCED SIIS'I'AMBIE 1 RESPONSIBLE
APIJIIFRASTRMTURE INEQUALITIES ANII.MIIITES CONSUMPTION

ANI]PRUIIBTIM
A é
(g ]=+[5=(=2]
CLIMATE LIFE
ACTION BELOW WATER 0N LAND
..,.

NO
POVERTY

Pl

DEGENT WORK AND
EGUNOMIC GROWTH

16 PEACE, JUSTICE PARTNERSHIPS
AND STRONG FORTHE GOALS
INSTITUTIUNS

: SUSTAINABLE
z @ DEVELOPMENT
G<:ALS
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TRUE: new metrics to inform ihi
sustainable dietary guidelines (NDEI) Iﬁ‘ﬁﬁ"{é

Nutrient density (ND) analysis x environmental impact (E) index (I; standardised by weight) for
commodities across their production and processing pathways and (NDEI, standardised LOG 13:3)

Eutrophication (P)

Trinity College Dublin
Colaiste na Triondide, Baile Atha Cliath
The University of Dublin




The Shift Wheel: Changing Consumer Purchasing
A multifaceted approach

Inform about Replicate the

™

fOOd CUItu re along the issue experience
more-positive s s
transitions paths

Form habits in
unacceptable

new markets

SHIFT WHEEL

Be more

Meet current
memorable

key needs

Constrain Deliver new
compelling
benefit

Enhance Enhance
affordability

wri.org/shiftingdiets WORLD RESOURCES INSTITUTE



==
What, who and how should we engage to i
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Hutton

positively influence food-system policy? institute

\.3"-1 INCENTIVE . TR‘D@ " “ﬂ““w CDNSEHVAH%

?0 hange

accept i" c _ .

G?*’ﬁ a shart decline in yields ”7} *¥  consumption  behaviour ‘%
# for long term improvement / zero tar- % mtho.ut hard instruments [levies on meat

-* iffs on soy irmperts / too cheap meat and animal consumption) -"_ hpw to d“"", behaviour wlthm

" losing voters / holistic understanding of added benefits or

* of E;::;:t: j l;;it:::slzrl;nﬁ;n?::;?;l:? i:::::r::;z: to . \“ ANCE » v‘lug 'Qt‘ detriments along whole chains / account for externalities / cost
include legumes to public food procurement / lack of policy to EFSA ) effective production / nutritionally balanced legume products / con- %
: / agencies for agri % sumer awareness and perception / what are the sustainability benefits /"¢,
include legumes te farming systems / how goverments can under usiness development / agri " " what are the real health impacts / health benefits (also of reducing animal )
stand the importance of legume based systems / CAP does not foster and health sectors / agri departments protein) / landscape of national pelicies promoting legumes production and con- 7
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“Pulse Europe”: can you contribute? T omes
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Institute

A science-industry-policy interface
=  Who should it members be?
= What will its constitution be?
= Review evidence base?
=  Report on transitions states towards sustainable diets?
= Offer synthesis and recommendations on legume exploitation?
=  Ensure transdisciplinary practice coinnovation?

= Offer recommendations on new governance solutions?

How and where will it operate to ensure long-lasting and effective legacy?
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Legumes are the cornerstone for our transition to
better environment & public health

- what may be the most effective policies?

- by what means are they best realised?




A “Research Topic” launched by ﬁ
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Frontiers in Plant Science (Plant Nutrition) Hutton

Institute

Sustainable Food Systems
by Design:

transdisciplinarity and the
translation of academic
research to behavioural
change

PoLIcy,
HEALTH & CONSUMER PREFEREN
Consumer Protection

(Gov. & NGOs)

Education & Health
Research Services

Policy

PROCESSING, DISTRIBUTION
Makers

& MARKETING

Storage &
Distribution

Consumers
Markets &
Retailing

Processors
(quality & nutrition)

SUPPLY & PRODUCTION
Commodity Aggregators
& Traders

Agricultural Land Use-

& -Environment Regulators

Production Environment
(husbandry/machinery)

High quality affordable food
Jully accessible and produced
with minimal environmental
impact to maximise health
and cultural benefits within a
stable and profitable global
Jood and feed market.

Seed & Agrichemical
Suppliers
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