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Food & agriculture at the crossroads



Planetary boundaries

Stockholm Resilience Centre, 2022 



Climate change 



Climate change



Climate change – Global trends in the occurrence of natural 
disasters

FAO



Example Japan: Effects of climate change & GRFA 



Example Japan: Effects of climate change & GRFA 

Source: MAFF, 2018



Biodiversity crisis



Biodiversity crisis

Source, IPBES, 2019

• Direct and indirect drivers of change have 
accelerated during the past 50 years

• Biodiversity and ecosystem functions and 
services are deteriorating worldwide

• Biodiversity can be conserved, restored and 
used sustainably while simultaneously 
meeting other global societal goals through 
urgent and concerted efforts fostering 
transformative change. 



Source: IPBES, 2018



Biodiversity and healthy ecosystem are key to food security 
and nutrition Biodiversity for food and agriculture is the 

variety of life at genetic, species and 
ecosystem levels that contributes to 
agriculture and food production. 

• Genetic resources for food and agriculture

• Wild foods from non-domesticated species

• Associated biodiversity

• Micro-organisms, fungi, invertebrates

• Vertebrates, including wild relatives

• Wild and cultivated terrestrial and 
aquatic plants other than crops and 
crop wild relatives



Biodiversity for food and agriculture is declining

FAO, 2019 SOW-BFA



Multiple interacting drivers of change



Food systems



Key entry points in agri-food systems

Source: FAO, 2021



Example Japan

Source: MAFF, 2021



Example Japan

Source: MAFF, 2021



Approaches to sustainable agriculture



The use of many biodiversity-friendly practices is reported to be increasing

FAO, 2019 SOW-BFA 



From landscapes to genetic levels



The Landscape approach

Landscape as interaction between human actions, ecosystems and the abiotic factors 
that shape the physical environment (Minang et al., 2015; Scherr, 2013)



Globally Important Agricultural Heritage Systems (GIAHS)

Source: https://www.maff.go.jp/e/data/publish/attach/pdf/maff_2016-2.pdf

Combining agricultural diversity, resilient 
ecosystems, traditional farming practices 
and cultural identity

https://www.maff.go.jp/e/data/publish/attach/pdf/maff_2016-2.pdf


Kunisaki Peninsula Usa - Integrated Forestry, Agriculture and 
Fisheries Systems



Source: MAFF



Sustainable use of biodiversity / genetic resources for food 
and agriculture 

• Breeding of GRFA for multiple objectives

• Maintain local genetic diversity on farm / in situ 

• Promote sustainable use of BFA / GRFA and integrated approaches to its 
management at production system, ecosystem, landscape and seascape levels 

• Improve landscape structure and connectivity to provide habitats for 
associated biodiversity and wild food species 

• Reduce impacts on BFA from the inappropriate use of chemical pesticides, 
veterinary medicines and fertilizers

• Manage soil biodiversity to ensure soil health and soil fertility



Example Japan: Adaptation  

Source: MAFF, 2018



Conservation of GRFA
In Situ Conservation 

➢wild species/relatives in natural habitats and ecosystems

➢on-farm conservation of domesticated GRFA in traditional farming 
systems

➢Supporting on-farm management and improvement 

Ex Situ Conservation

➢Maintenance of genetic material outside of the natural environment 
where the species have evolved 

➢Gene banks, botanical gardens, zoos etc

• Supporting targeted collecting of genetic resources for food and agriculture

• Sustaining and expanding ex situ conservation of germplasm

• Regenerating and multiplying ex situ accessions

A. Huth

FAOCrop Trust



Global responses and international cooperation



Global responses and international cooperation

End hunger, achieve food security and improved nutrition and promote sustainable agriculture







Key messages

• The global food system is under pressure, e.g. population growth, biodiversity loss and 
climate change negatively impact food security 

• Good governance, enabling frameworks, and integrated system approaches are needed 
to facilitate sustainable agriculture

• Enhanced efforts to sustainably use and conserve BFA and to transform to more 
resilient and sustainable agriculture

• International policy responses and collaboration are essential 

• There is no one-size fits all solution! Local-regional 

• More data are needed on impacts of practices on biodiversity 



Thank you!
For more information:

Commission on Genetic Resources for Food 
and Agriculture: http://www.fao.org/cgrfa/

FAO Office of Climate Change, Biodiversity 
and Environment: 
https://www.fao.org/about/office-of-climate-
change-biodiversity-environment/en/

http://www.fao.org/cgrfa/
https://www.fao.org/about/office-of-climate-change-biodiversity-environment/en/
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