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¶ Nature of deliverable :  Information leaflet 
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¶ Deliverable Description:  The leaflet described in this project Deliverable highlights key 

methodology and footprint results for legume food and feed products. It summarises some 

key findings on legume environmental footprints from an attributional Life Cycle 

Assessment (LCA) undertaken in WP5. Carbon footprint results are presented for beans, 

chickpeas, soybean, lupins and peas across the three European biogeographical regions ӛ 

Atlantic/Boreal, Continental and Mediterranean. Key results for pea-gin, pea protein balls 

and chickpea pasta are also highlighted as example case studies.  
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Executive Summary 

 

This deliverable report for D5.2 briefly describes the content and target audience of the information 

leaflet on legume sustainability. The leaflet is attached in Annex I, and presents key attributional Life 

Cycle Assessment (LCA) results described in detail in the associated D5.3 (open access LCA database) 

report. For simplicity, the leaflet focusses on carbon footprint results, expressed as kg CO2 

equivalent per unit of energy and protein in legume crops, benchmarked against conventional grain 

crops (wheat, barley and maize). Carbon footprints are also summarised for gin and protein balls 

made from peas, and pasta made from chickpeas, compared with conventional wheat-gin, beef 

meatballs and durum-wheat pasta, respectively. The leaflet demonstrates with model examples 

how the attributional LCA is approach is applied to ascertain the sustainability credentials (i.e. 

sustainability) of legumes crops and legume-based products and highlights the important 

contribution that wider cultivation of legumes could make to sustainable farm systems, and value 

chains.        

  

http://cordis.europa.eu/project/rcn/210171_en.html
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1. Introduction  

The leaflet produced for D5.2 presents key life cycle assessment (LCA) results taken from the open 

access database (D5.3). Readers are referred to the comprehensive D5.3 report for more details on 

methodology, etc (Porto Costa et al., 2020).  

 

2. Methodological background  

2.1  Life Cycle Assessment 

LCA is the quantitative evaluation of inputs, outputs and environmental impacts arising during the 

production, use and disposal of a product or service (ISO 14040, 2006). The leaflet produced for this 

deliverable presents results from LCA described in detail in an accompanying report for D5.3. A copy 

of the leaflet (Appendix I) includes a system diagram summarising main processes considered. All 

results are based on attribMLAGF9D *! Ӆ EGKL OAL@ 9DDG;9LAGF LG ӑ;ML-G>>Ӓ KQKL=E :GMF<9JA=K >GJ ;G-

products. For simplicity, the leaflet focusses on carbon footprints, expressed as kg CO2 equivalents. 

Crop LCAs were based on a ӏcradle to farm-gateӐ scope, and expressed per kg protein or 0.1 GJ 

digestible energy content basis, according to nutritional data from Feedipedia (INRA, CIRAD and 

FAO, 2019). In order to contextualise results, footprints were benchmarked against carbon footprints 

for protein and energy in conventional cereal crops, i.e. wheat, barley and maize grains. 
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2.2 Target audiences 

The leaflet is intended for all stakeholders with an interest to develop prospective legume value 

chains. It highlights the environmental credentials of legumes, especially when footprints are 

=PHJ=KK=< H=J MFAL G> FMLJALAGF Ӧ=ӄ?ӄ =F=J?Q GJ HJGL=AF AF ӑ>J=K@Ӓ ;JGH @9JN=KLKӅ GJ FMLJALAGF9D

density units (van Dooren et al., 2017) in final food products). The information has powerful 

marketing potential and can be used justify behaviour change, whether on-farm and extending to 

include via implementation strategies for new policy and governance.      

 

2.3  Crops represented and data sources  

The leaflet summarises carbon footprint results for the following legumes crops across European 

biogeographical regions: 

¶ beans, cultivated in Germany, Romania, Italy, United Kingdom; 

¶ beans, cultivated in Germany, Scotland, United Kingdom; 

¶ soybeans, cultivated in Germany and Romania; 

¶ chickpeas, cultivated in Spain and Bulgaria; and, 

¶ lupin, cultivated in Germany. 

Management values for beans, peas, soybean and lupine in Bayern, Germany were generated using 

data from the Ministry of Agriculture in Bavaria (LfL, 2020). Inputs and dry yields for peas and 

soybeans for Baden-Württemberg in Germany calculated using data from the Ministry of 

Agriculture for that region (LEL, 2020). Information for soybean and common bean in Sud-

Muntenia, Romania, fava beans in Calabria, Italy and peas from East Scotland was obtained from 

Reckling et al. (2016). Data for the cultivation of peas and beans from United Kingdom was 

calculated from the data of Redman (2018).  

http://cordis.europa.eu/project/rcn/210171_en.html
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3. Results 

See summary presented in leaflet, contained in Appendix I, and associated D5.3 report Open 

Access Database.  

 

 

4. Final Considerations 

The leaflet will be issued to communicate interim attributional LCA results to key stakeholders in 

the TRUE project. Ongoing research is incorporating rotation effects such as nitrogen carry-over to 

following crops and nutritional output from rotations into L@= ӏLCA-of-<A=LӐ methodology. This will 

generate new footprint results that encompass more-fully the impacts of legume cultivation. In 

addition, consequential LCA of large-scale rotation and diet transitions will be undertaken. 

Nonetheless, existing results already indicate a compelling sustainability case for expansion of 

legume cultivation and consumption in Europe.      
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Annex II: Background to the TRUE Project  
 

Executive Summary 

203#ӐK H=JKH=;LAN= AK L@9L L@= K;A=FLA>A; CFGOD=<?=Ӆ ;9H9;ALA=K 9F< KG;A=L9D <=KAJ= >GJ D=?ME=

supported systems exist, but that practical co-innovation to realise transition paths have yet to be 

achieved. TRUE presents 9 Work Packages (WPs), supported by an Intercontinental Scientific Advisory 

Board. Collectively, these elements present a strategic and gender-balanced work-plan through 

O@A;@ L@= JGD= G> D=?ME=K AF <=L=JEAFAF? ӏthree pillars of sustainabilitQӐӛ ӏ=FNAJGFE=FLɃӅ ӏ=;GFGEA;KɃ 

9F< ӏKG;A=LQɃ- may be best resolved.  TRUE realises a genuine multi-actor approach, the basis for 

which are three Regional Clusters E9F9?=< :Q 5.ҏ Ӧӏ)FGOD=<?= #P;@9F?= 9F< !GEEMFA;9LAGFɃȸ

University of Hohenheim, Germany), that span the main pedo-climatic regions of Europe, 

designated here as Continental, Mediterranean and Atlantic, and facilitate the alignment of 

KL9C=@GD<=JKӐ CFGOD=<?= 9;JGKK 9 KMAL= G> ҐҒ !9K= 1LM<A=Kӄ 2@= !9K= 1LM<A=K 9J= E9F9?=< :Q

partners within WPs 2-Ғ ;GEHJAKAF? ӏCase SLM<A=KɃ (incorporating the project database and Data 

Management PlanӧӅ ӏ,MLJALAGF 9F< .JG<M;L "=N=DGHE=FLɃӅ 9F< ӏ+9JC=LK 9F< !GFKME=JKɃȷThese are 

led by the Agricultural University of Athens (Greece), Universidade Catolica Portuguesa (Portugal) 

and the Institute for Food Studies & Agro-Industrial Development (Denmark), respectively. This 

combination of reflective dialogue (WP1), and novel legume-based approaches (WP2-4) will supplies 

@AL@=JLG MFH9J9DD=D=< <9L9K=LK >GJ L@= ӏsustainability WPsӐӅ 5.K ғ-7 for ӏ#FNAJGFE=FLɃӅ ӏ#;GFGEA;KɃ 

9F< ӏ.GDA;Q 9F< %GN=JF9F;=ɃȷThese are led by greenhouse gas specialists at Trinity College Dublin 

(Ireland; in close partnership with Life Cycle Analysis specialists at Bangor University, UK), 

1;GLD9F<ӐK 0MJ9D !GDD=?= ӦAF ;DGK=partnership with University of Hohenheim), and the 

Environmental and Social Science Research Group (Hungary), in association with Coventry 

University, UK), respectively. These Pillar WPs use progressive statistical, mathematical and policy 

modelling approaches to characterise current legume supported systems and identify those 

management strategies which may achieve sustainable states. A key feature is that TRUE will identify 

key Sustainable Development Indicators (SDIs) for legume-supported systems, and thresholds (or 

goals) to which each SDI should aim. Data from the foundation WPs (1-4), to and between the Pillar 

WPs (5-ҕӧӅ OADD := J=KGDN=< :Q 5.ҖӅ ӏ2J9FKALAGF "=KA?FɃȸusing machine-learning approaches (e.g. 

Knowledge Discovery in Databases), allied with DEX (Decision Expert) methodology to enable the 

mapping of existing knowledge and experiences. Co-ordination is managed by a team of highly 

experienced senior staff and project managers based in The Agroecology Group, a Sub-group of 

Ecological Sciences within The James Hutton Institute.  
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Work-package structure 
 

The flow of information and knowledge in TRUE, from the definition of the 24 case studies (left), 

quantification of sustainability (centre) and synthesis and decision support (right). 
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