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Legume Innovation Network (LIN) workshops

24 Case Studies: activities span the supply chain

Case Studies span food- and feed-chains Legume Innovation Networks (LIN) workshops

across a wide range of pedoclimates
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A main objective of TRUE is to establish:
- asingle European Legume Innovation Network
- to be established in partnership with www.legvalue.eu (in 2020)
- led and directed by industry and civil-society groups
- first meeting in 2021
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http://www.legvalue.eu/

The rational of TRUE: |

- We know what legume-supported farmed-systems look like.
o However, such systems are not adopted - why is this?

- Consequently: The 3 Pillars of Sustainability are not in harmony.

o Can legume-focused sustainability development indicators
help monitor and harmonise The 3 Pillars?

ENVIRONMENTAL

A Viable Natural Environment

The Three Pillars of Sustainability, René Passet.

" Sustainable Sustainable

Natural and Built - \\‘ Economic , . . .
Environment 4 pDevelopment. | ' Passet, R. (1979). L'économique et le vivant [The
A " . economic and the living) 23, Payot.
SOCIAL .' N
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What is a legume? \f

D ¢
Asimple v 7

Schematic - legume (3 6
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P q So, legumes:

can acquire their nitrogen
from air via a natural process
called biological nitrogen fixation; and

therefore need
no synthetic nitrogen fertiliser

Legumes can also:
* high protein, high carbohydrate
* low Gl (resistant) starches (pulses) ' *
» good source of essential minerals "a
« gift nitrogen to non-legumes

* improve soil qualities d
* liberate soil phosphorous

* can be biocontrol agents

» support pollinators / beneficial insects

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

6 Pietro lannetta, Project Coordinator, JHI




Why is biological nitrogen fixation by legumes important?

Legumes help encourage ‘natural nitrogen cycling’

Climate change

Genetic

Biosphere integrity dwer -

Novel entities

Planetary Boundaries Functional
diversit:
Eheiteal Climate crisis
emical . .
pollution Beean acidification Land-system Stratospheric ozone depletion
(not yet sufficiently quantified) c hange ‘
-
Particle poll wion Ozone ) .
of the atmogphere depletion Atmospheric aerosol loading
Freshwater use

(not yet sufficiently quantified)

Phosphorus s
Nitrogen Ocean acidification
Biochemical flows

Biotjli(:lse;sitv J ‘ W /

Phosphorus B Beyond zone of uncertainty (high risk) B Below boundary (safe)
_ cycle In zone of uncertainty (increasing risk) Boundary not yet quantified
Deforestation Freshwater Steffen et al., (2015) Planetary boundaries: guiding human
and other land use

development on a changing planet. Science 347, 6223.

use changes

. Safe planetary boundary / guide rail
according to the authors

Rockstrom et al., (2009). A safe operating
space for humanity. Nature 461, 472.

B scientific observation until 2009
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https://www.nature.com/articles/461472a
doi:10.1126/science.1259855
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https://www.nature.com/articles/s41467-017-01321-w
http://www.bbc.co.uk/news/science-environment-41945650

Why not aspire to natural-nitrogen farming? .

NEWS AGRICULTURE, CLIMATE, POLLUTION

Fertilizer produces far more

=lino ermic

rexplain puzzling e

greenhouse gas than expected

BETHMOLE

Excess fertiliser can exponentially boost the emissions of microbes
Shcherbak et al., (2014). Global meta-analysis of the nonlinear response of soil nitrous oxide (N,0)
emissions to fertilizer nitrogen. Proceedings National Academy Sciences 111, 9199.

Yet, legumes occupy only 1-4 % of European arable farmed-land



https://www.sciencenews.org/article/fertilizer-produces-far-more-greenhouse-gas-expected
https://www.sciencenews.org/article/fertilizer-produces-far-more-greenhouse-gas-expected
http://www.pnas.org/content/111/25/9199

Legume decline is not a simple function of

synthetic nitrogen fertiliser use

high

Legume decline appears
as a function of
agri-food system
industrialisation

% legumes on farm

legumes

low

1900 1920 1940 1950 1960 1970 1980 1990 2000 2010 2020

Year
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The rational of TRUE II:
the legume- puzzle & -paradox

In conclusion:
- Europe already has legumes supported agri-food systems,
- but forfeit legume benefits (paradox), as the legumes we use are imported.

- Unsustainable consumption (feed and food) presents a puzzle of negative impacts to resolve.

Cereals 0.8 kg

Livestock Dairy meat/output
: Grass (clover) 0.8 kg 2x global average
erlf CO”ES;P;'_?” » Legumes (imported) 1.2 kg (75%) > nr;ejfggll:g > 70% higher than RDA
&PP T Legumes (local) 0.4 kg (25%) l & l
2/39EU land area Biodiversity loss Eutrophication Human health cost
livestock production 30% globally (80% N is lost) (diabetes, cardiovascular)

t

global wild fish stocks
80% of over-exploited

Aquaculture
-2 40% of catch globally
Only 20% in Europe

Westhoek et al., 2011. The Protein Puzzle. Euro J Food Res Rev 1, 1
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http://www.journalrepository.org/media/journals/EJFRR_1/2011/Oct/1318660269-Westhoeketal_2011EJFRR892.pdf
http://www.journalrepository.org/media/journals/EJFRR_1/2011/Oct/1318660269-Westhoeketal_2011EJFRR892.pdf
http://www.journalrepository.org/media/journals/EJFRR_1/2011/Oct/1318660269-Westhoeketal_2011EJFRR892.pdf
http://www.journalrepository.org/media/journals/EJFRR_1/2011/Oct/1318660269-Westhoeketal_2011EJFRR892.pdf
http://www.journalrepository.org/media/journals/EJFRR_1/2011/Oct/1318660269-Westhoeketal_2011EJFRR892.pdf

Legumes: agents to help resolve .
human-health crises too

* Major global health issues prevalent:

- 1980-2017 obesity doubled (30% of global population)
o heart disease / diabetes
o 11% of total health care costs (2014) due to diabetes
(Rocha et al., 2014)

- 30% of global population suffer nutrient deficiencies (Z same 30% obese)

« 5t |PCC Assessment: sustainable-consumption to combat climate change



https://www.sciencedirect.com/science/article/pii/S0168822716300808
https://ipcc.ch/report/ar5/)

TRUE Perspectives on ‘The 3 Pillars’

ECONOMY

©www.true-project.eu

Markets
WP4

Production
WP2

Health
WP3 &5

ENVIR-
ONMENT
WP5

Nutrition
WP3

Consum
-ption
WP3 &5

Demand
WP4 &7

Environment and consumption
better harmonised with production,
demand and market

This will help ensure that the Society
and Economy pillars are harmonised.

Economy pillaris only sustainable if
the integrity of the internal core
elements are optimised.


http://www.true-project.eu/

Beyond Meat™ (www.beyondmeat.com/)

The utility of Life Cycle Assessment in the ready meal food industry
Calderdn et al., 2010

- Beyond Meat - Life Cycle Assessment report BEYOND BURGER'

BEEF BURGER

¥ LB US BEEF BURGER

- Stock market flotation (last week)

10 viamnn fand manlraw Daviand R

What Is the Beyond Meat Stock o
Price — and Is It a Buy?

By DANIEL SMOOT (HTTPS://MONEYMORNING.COM/AUTHOR/DSMOOT/), Associate Editor, Money Morning - May 6,

FEWER GHGE

2019

Following its debut on Thursday (May 2), the Beyond Meat stock price skyrocketed 34%
above its open price of $46.

Will local agri-food systems feature benefit?


https://www.beyondmeat.com/
https://www.sciencedirect.com/science/article/pii/S092134491000090X
http://css.umich.edu/sites/default/files/publication/CSS18-10.pdf

TRUE-LCA (Life Cycle Assessment) Tools

[Nutrient Density /| Environmental Impact] (NDEI) indices
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Nutrient Density/Environmental Impact Ratio

Mike Williams & Sadhbh Sheeran
S0V Trinity College Dublin

Colaiste na Trionéide, Baile Atha Cliath
The University of Dublin




Recent project outputs
Peer-reviewed papers published by TRUE partners

* Santos etal., (2018) Relationship between seed traits and pasting and cooking behaviour in
a pulse germplasm collection. Crop and Pasture Science, 69, 892-903.

* Leinonenetal., (2019) Lysine supply is a critical factor in achieving sustainable global
protein economy. Frontiers in Plant Science, doi.org/10.3389/fsufs.2019.00027.

« Squireetal., (2019) Transitions to greater legume inclusion in cropland: defining
opportunities and estimating benefits for the nitrogen economy. Food and Energy Security,
In Press.

« Blacketal, (2019) Assessing the influence of the inclusion of field bean (Vicia faba L.) on the
taste and overall impression of beer. Journal of Brewing and Distilling, In Press.

* Leinhardt etal., (2019) Just the tonic! Legume biorefining for alcohol has the potential to
reduce Europe’s protein deficit and mitigate climate change. Environment International,
(accepted).
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http://www.publish.csiro.au/cp/CP18205
https://www.frontiersin.org/articles/10.3389/fsufs.2019.00027/full

Recent project outputs

Open access deliverables available on-line

Transdisciplinary Toolbox

e Co-design of policy

e LCA methodology report

*  Public and private procurement

* Qutline business plans

* Data for LCA proof of concept

e Co-production of policy assessment

*  Practice Abstracts

For more publicly available outputs click here
For the TRUE-Blog ‘notes from the field’ click here

For the Newsletter click here



https://www.true-project.eu/app/download/11321196477/The%20TRUE%20Toolbox%20for%20Transdisciplinary%20Research.pdf?t=1536585032
https://www.true-project.eu/app/download/11210048577/727973_TRUE_D7.1_D40_Codesign%20Policy%20Anal_FINAL.pdf?t=1522768537
https://www.true-project.eu/app/download/11390292077/727973_TRUE_D5.1_D29_LCA%20Methodology%20Report.pdf?t=1537897974
https://www.true-project.eu/app/download/11519317877/D4.4_Public%20and%20Private%20Procurement%20FINAL%202018.pdf?t=1550592461
https://www.true-project.eu/app/download/11584023177/727973_D.4.2%20Business%20cases_FINAL.pdf?t=1554212582
https://www.true-project.eu/app/download/11575074577/727973_D3.1%20Data%20for%20Life%20Cycle%20Analysis%20Proof%20of%20Concept%20FINAL%20v2.pdf?t=1550748033
https://www.true-project.eu/app/download/11575074677/727973%20TRUE%20D7.2%20Co-production%20of%20the%20Policy%20Assessment.pdf?t=1552301770
https://www.true-project.eu/app/download/11583770977/727973_D1.9%20Practice%20Abstracts%20I_Final.pdf?t=1554212582
https://www.true-project.eu/publications-resources/publications/
https://www.true-project.eu/blog-notes-from-the-field/
https://www.true-project.eu/publications-resources/newsletter/

Implementing home-grown legume-based agri-food systems in Europe

Common Agricultural Policies
& Governance*

Independent

extension services
Food-sector

programmes
(e.g. plant protein)

Mandatory
soil testing

Support producer &
processor associations

Subsidise development of
supply chain capacities
(small scale)

PUSHING

Economic incentives
Raise legal requirements

Research &
Innovation
Legume
crop
breeding Food & processing
technology
Protein market
observatory
Develop agri-food
policy & law
Methods for

‘full-cost Accounting’

Impact indicators for
consumption op.g#

ENABLING

new norms

Business & Education

Food literacy
Sustainable agri-food system awareness

School & public

education
Public food service

procurement
Legume-knowledge

portals (national)
Develop sustainable-

business logics

Support ‘food
Transparency’

PULLING

Increasing demand
for more-sustainable products

Illustration informed by the reports:
- Market developments and policy evaluation aspects of the plant protein sector in the EU
- Eyhornetal., (2019). Sustainability in global agriculture driven by organic farming. Nature Sustainability, 253
- Onthe development of plant proteins in the European Union.

*Good-governance should ensure the creation, protection and distribution of wealth.
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European “Crop Diversification” Conference

European Conference
on Crop Diversification

September 18-21, 2019
Budapest, Hungary

ABOUT IMPORTANT DATES VENUE PROGRAMME COMMITTEES

Cropdiversification 2019 >> About

About

The European Conference on Crop Diversification will take place from the 18th to 21st of September
2019 in Budapest, Hungary. The conference will explore how we can achieve the full potential of
cropping system diversification for improved productivity, delivery of ecosystem services and resource-
efficient and sustainable value chains. Take part in the discussion — we look forward to your
contribution! The call for papers will come out in November 2018.

www.cropdiversification2019.net/



https://www.cropdiversification2019.net/

General contact information
Website: www.true-project.eu
Email: info@true-project.eu
Facebook/Twitter: @ TruelLegumes

The TRUE project is coordinated by
The James Hutton Instutute

The James Hutton Institute is supported by
Rural & Environment Science & Analytical Services (RESAS),
a division of the Scottish Government

W Scottish Governrgfnt
Riaghaltas na h-Alba
. | gov.scot

TRansition paths to sUstainable legume-based systems
in Europe (TRUE) has received funding from the European
Union’s Horizon 2020 research and innovation programme
under grant agreement No. 727973
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