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Legumes:
acquire their nitrogen from air as 

N2 via a natural process called 
biological nitrogen fixation,

and so need no synthetic 
nitrogen fertiliser
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Legumes are multifunctional,
and properly managed offer….

• support pollinators / beneficial insects
• can be biocontrol agents
• improve soil-qualities & -diversity
• gift nitrogen to non-legumes
• liberate soil phosphorous
• high protein, high carbohydrate
• promote low GI  (resistant-starches, pulses) 
• good source of essential minerals 

Pisum sativum L. (pea)

Grain legumes (pulses and oleaginous types)

Vicia faba L. (faba bean)

Forage legumes

Vetches (Vicia spps) 

Clovers (Trifolium spps).

Legumes, and their ecological significance, is 
not common knowledge. Why?



Grain legume production in Europe is 1-4%
- Protein-puzzle, legume-paradox, system problems (the 3 P’s)

Q: Might regionalised legume-based value chains help resolve this puzzle? 

Dairy meat/output
meat 0.1 kg
milk 0.8 kg

Livestock
Feed Consumption

3 kg pp(EU)-1 d-1

Protein consumption
2x global average

(70% higher than RDA)

Cereals 0.8 kg
Grass (clover) 0.8 kg

Grain legumes (imported) 1.2 kg (75%)
Legumes (local) 0.4 kg (25%)

Biodiversity loss
(30% globally)

Eutrophication 
(80% N is lost)

global wild fish stocks 
(80% already over-exploited)

Aquaculture 
40% of catch globally
(only 20% in Europe)

2/3rd EU farmed area 
(habitat loss - feed production)

(mainly as pasture)

Human health cost
(diabetes, cardiovascular)

Westhoek et al., 2011. The Protein Puzzle. 

OVER-CONSUMPTION
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http://www.journalrepository.org/media/journals/EJFRR_1/2011/Oct/1318660269-Westhoeketal_2011EJFRR892.pdf


Why is there a lack of reaction 
to reactive-nitrogen?
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- Diffuse pollution from nitrogen (and phosphorus) fertilisers 
are a main source of pollution and diversity loss. 
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https://www.nature.com/articles/461472a
https://www.nature.com/articles/461472a
doi:10.1126/science.1259855
doi:10.1126/science.1259855
https://www.nature.com/articles/s41467-017-01321-w
https://www.nature.com/articles/s41467-017-01321-w
https://science.sciencemag.org/content/359/6371/eaam7240.abstract?casa_token=675L20u6tLoAAAAA:KdLB0VPY36t2BdPRz9BZ-dGdpG9KwfHqaJmbUY0lM8jrEoJdvpTebPZsNgOQnn-9kfk8BOS3FjE5si0
https://science.sciencemag.org/content/359/6371/eaam7240.abstract?casa_token=675L20u6tLoAAAAA:KdLB0VPY36t2BdPRz9BZ-dGdpG9KwfHqaJmbUY0lM8jrEoJdvpTebPZsNgOQnn-9kfk8BOS3FjE5si0


Environmental health issues 
are allied to human (and animal) health issues 

o 1980 – 2017 obesity doubled (30% of global population)

o diabetes increasing (direct cost- and associated health-
burdens)

o including heart disease and other cardo-vascular related 
conditions

o 30% of global population suffer nutrient deficiencies 

o 5th Assessment Report IPCC – “sustainable consumption”

WEF global 
costs 
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Q - What policy-design and -implementation mechanisms 
might resolve solve all challenges simultaneously?

http://www.ipcc.ch/report/ar5/
https://www.weforum.org/reports/global-economic-burden-non-communicable-diseases#:%7E:text=The%20Global%20Economic%20Burden%20of%20Non-communicable%20Diseases.%20Non-communicable,percent%20of%20these%20deaths%20now%20occur%20in%20low-
https://www.weforum.org/reports/global-economic-burden-non-communicable-diseases#:%7E:text=The%20Global%20Economic%20Burden%20of%20Non-communicable%20Diseases.%20Non-communicable,percent%20of%20these%20deaths%20now%20occur%20in%20low-
https://www.diabetesatlas.org/en/
https://www.diabetesatlas.org/en/


Legumes and sustainable economic development 

- ‘The Three Pillars of Sustainability’ are not harmonised
- Sustainable development (SD) indicators monitor United Nations’ SD Goals

The Three Pillars of Sustainability, René 
Passet (1979). L'économique et le vivant
[The economic and the living] 23, Payot.
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- Can development of legume-
focused system indicators help ?

Purvis et al., (2018) Three pillars of sustainability: 
in search of conceptual origins.
Sustainability Science

Pietro Iannetta, James Hutton Institute

https://www.researchgate.net/publication/327404334_Three_pillars_of_sustainability_in_search_of_conceptual_origins
https://www.researchgate.net/publication/327404334_Three_pillars_of_sustainability_in_search_of_conceptual_origins


• 17 Sustainable Development Goals, and 
• 167 Sustainable Development Indicators

- Not specifically targeted to manage agri-food and -feed value-chains
- Tend to operate at national level or higher (not regional or local)

“The cultivation and consumption of legumes produced locally needs 
accommodated as a cornerstone approach to realise sustainable food systems” 

The Sustainable Development Goals & Indicators
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Image adapted from Vasconcelos et al.,(2020) World Review of Nutrition and Dietetics 121,
doi:10.1159/000507498

*”Good-governance ensures the creation, protection and fair-distribution of wealth”
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CURRENT FOUNDATION IS UNSTABLE
Confused policies, Rising (food) inequality, CSR (Corporate Social Responsibility) not enshrined in law 

Common Agricultural Policies
& Good Governance*

Food-sector
programmes

(i.e. plant protein)

Support producer &
processor associations

Subsidise development of 
supply chain capacities

(small scale)

Independent 
extension services

PUSHING
economic incentives and

raising legal requirements

Mandatory 
soil testing

Business & Education

Food literacy
Sustainable agri-food system awareness

School & public 
education 

Green food service
procurement

Knowledge 
portals (national)

PULLING
Increasing demand

for more-sustainable products

Develop sustainable-
business logics

Support ‘food
Transparency’

Research &
Innovation

‘Upscale’ legume
breeding

Food & processing
technology

Protein market
observatory

Impact indicators for
consumption on environment 

Develop agri-food
policy & law

Methods for 
‘full-cost accounting’

ENABLING
new norms

A strategic array of push-, pull- and enabling -capacities are required 
to achieve legume-supported agrifood systems locally
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Join the ‘Legume Innovation Network’ (LIN)?

- The TRUE-Project will come to an end in Sept 30th 2021.

- A legacy LIN will be formally launched in April’21.

- The LIN is currently gathering Europe-wide, even international, membership.
- Register on the Digital Innovation Hub.
- Register for the members only LinkedIn LIN group.
- Watch-out for the LIN website/resource centre.

- The structure and success of the LIN will be determined by its membership.

- It is to be led by “innovators” of all kinds.

- For more information on signing-up for the legacy LIN see

https://www.true-project.eu/legume-innovation-network/
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https://www.true-project.eu/legume-innovation-network/


For further information please email: 
pete.iannetta@hutton.ac.uk

Website: www.true-project.eu
Facebook/Twitter: @TrueLegumes 

TRUE is funded by the European Union’s 
Horizon2020 Research and Innovation Programme 

Grant Agreement Number 727973 

The James Hutton Institute is supported by
Rural & Environment Science & Analytical Services (RESAS), 

a division of the Scottish Government

mailto:pete.iannetta@hutton.ac.uk
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