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TOPIC B2: Trade-offs and synergies between climate mitigation and food security

Re-establishing legumes as a socio-economic necessity for sustainable and resilient agri-food
systems
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Objectives

Legume crops can help underpin the necessary paradigm shift towards more sustainable agri-food
systems. Legume crops deliver nutritious food and feed, and can be among the most profitable crops
of diversified crop rotations. Critically, legumes need little or no nitrogenous fertiliser, as this
requirement is met by biological nitrogen fixation. Legumes can also encourage natural nitrogen
cycling, enhance soil qualities and provide for beneficial insects. Yet, EU policies to increase legume
production have failed: legume inclusion in European cropping systems averages 3%, while the EU
imports around 70% of its protein requirement.

Methods

We present a range of tools spanning enabling- and disruptive-technologies, -supply chain structures
and analytical approaches that may enhance the role of legumes as agents of sustainable economic
development. We demonstrate the potential of various legume-centred approaches from a socio-
economic perspective gained via a series of European Legume Innovation Network (ELIN) workshops.

Results

The low production of legumes (and reliance on imports) is not due to biophysical constraints of soil
and climate, but to a disconnection between producers and consumers that in turn has led to
diminished capacity for local processing and a low variety of high value products. The trends can only
be reversed by effective policies that support legumes through increasing consumer awareness of
their benefits and developing the technological infrastructure to increase efficiency and innovation at
local- and regional-scales.

Conclusion

Legumes can be defined as ‘facilitative cash crops’, or ‘net-givers’ to food systems which can improve
the resilience of society and the environment, including mitigating climate change and its impact.
Holistic approaches need embodied within strategies to expand legume production and use, such as
the emerging ‘protein plan for Europe’. Such strategies should ensure reliance on a greater array of
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legume types, and develop diverse approaches to realise ‘sustainable consumption’ over the long-
term, and for the well-being of all sectors of society as well as the environment.
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Understanding the variability in diet-related environmental sustainability
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Objectives

The aim of this study is to assess greenhouse gas emissions (GHGE) and land use (LU) associated
with dietary intake across four European countries, and to identify sources of variation in GHGE and
LU between and within these countries.

Methods

Consumption data assessed at the individual level were obtained from nationally-representative
dietary survey from France and Denmark (seven-day food record), Czech Republic (two replicates of
24-hour recall), and Italy (three-day food record), and were linked to a similar food-item LCA database
to quantify the GHGE and LU of each individual diet using the mean of two randomly selected days
and calculated for a 2,000 kcal diet. Multi-level models were used to explore associations with
individual-level demographical variables, such as age, gender, educational level and overweight
status, across the countries under study.

Results

There was clear geographical variability in diet-related GHGE and LU, whereby 17% of the variation in
GHGE and 11% of the variation in LU was accounted for by the countries under study. Mean daily
GHGE ranged from 4.4 to 6.4 kg CO2-eq, and LU from 5.7 to 7.8 m2*year for a 2,000 kcal diet, with
the lowest values for Czech Republic and the highest for France. Being female was consistently
associated with a lower diet-related environmental impact. In all population (sub)groups, animal-based
products were the main contributor to GHGE and LU, however considerable variation existed in the
share of the different animal-based products to total GHGE and LU between and within countries
related to differences in consumption quantity and food choice.

Conclusion

This data based on individual-level assessment showed that variation in GHGE and LU between and
within countries is clearly related to cultural differences in food choice and consumption quantities.
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