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Interactive 
Quiz 



According to the IPBES Assessment Report, which 
of the actions below is the top direct driver of 
change in nature with the largest relative global 
impacts so far? 

Climate change
Direct exploitation of organisms
Changes in land and sea use 
Pollution
Invasive alien species

www.emergingag.com
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The top five direct drivers in descending order: 

1. Changes in land and sea use
2. Direct exploitation of organisms
3. Climate change
4. Pollution
5. Invasive alien species

Source: Global Assessment Report on Biodiversity and Ecosystem Services. 2019. 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES).  
Page 12, Summary for Policymakers.
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https://ipbes.net/global-assessment


What percentage of the Earth’s landmass 
(excluding Antarctica) is used for food 
production? 

About 20%
About 40% 
About 60%
About 80%
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Thirty-seven percent of Earth’s landmass 
(excluding Antarctica) is used for food production

Cultivated 
crops 12%

Urban 1% Inland water 2%
Other grasslands/
woodlands 9%

Sparsely
vegetated/
barren 22%

Forests 28%

Pastures and 
meadows  25%

Sources:  As reported in WRI (2019), Creating a Sustainable Food Future, from original source, FAO (2011),The 
State of the World’s Land and Water Resources for Food and Agriculture.

https://www.wri.org/publication/creating-sustainable-food-future


Without agricultural productivity gains, how much 
more land will be needed to produce food to meet 
projected food demand in 2050? 

Half of all remaining forestland
Most of all remaining forestland
All remaining forestland and most grasslands
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Most of the 
world’s 
remaining 
forestland

Source: WRI (2019).  Creating a Sustainable Food Future:  A Menu of Solutions to Feed Nearly 10 Billion People by 2050 

https://www.wri.org/publication/creating-sustainable-food-future


Globally, food that is harvested but not 
consumed requires cropland equivalent to the 
size of which country? 

Canada
China
Argentina
Ethiopia
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Source: Kummu, M. H de Moel, M. Porkka, S. Siebert, 
O. Varis, and P. J. Ward (2012), Lost food, wasted 
resources: Global food supply chain losses and their 
impacts on freshwater, cropland, and fertiliser use.  
Science of the Total Environment, Volume 489.

Globally, the production of 
food that is harvested, but 
not consumed, requires 
cropland the size of China.

https://www.sciencedirect.com/science/article/pii/S0048969712011862


Which of these two salmon filets is more 
sustainable? 
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Top
Bottom
Impossible to tell



It is impossible to tell on the basis of the 
photos which salmon was raised, 
harvested, and processed in a sustainable 
manner.

www.emergingag.com

source: https://www.reference.com/pets-animals/salmon-swim-upstream-d555480847e93dcc



If an area is planted with just two crops, does the 
landscape have low biodiversity?

True - the landscape has low biodiversity
False - the landscape does not have low biodiversity
It depends
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It depends
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Facts and figures

Source: © 2019 Munich Re, Geo Risks Research, NatCatSERVICE. As of March 2019.

Disaster Risk Reduction (DRR)

It is a policy objective that aims to prevent new disaster risk,
to reduce existing disaster risk and to manage residual risk,
all of which contributes to strengthening resilience (UNISDR
2015)

The process of adjustment to actual or expected climate
change and its effects. In human systems, adaptation seeks
to moderate or exploit beneficial opportunities. In some
natural systems, human intervention may facilitate
adjustment to expected climate and its effects (UNISDR
2015)

Climate Change Adaptation (CCA)



How climate change is influencing disaster 
risks

The interlinkages between climate change and disaster risk
Source: IPCC 2012



.

Synergies between DRR and CCA



Global impacts of climate change

Impacts of climate change
Source: IPCC 2014



Human Survival and Global Commons

Source:  GSDR 2019





Strategies of DRR / CCA in ecosystem-based
approaches

Source: The Partnership for Environment and Disaster Risk Reduction (PEDRR)







Dr. Roseline Remans
Senior Scientist
Alliance of Biodiversity International
International Center for Tropical Agriculture (CIAT)

Food Systems and Nutrition 
Patterns:
Biodiversity, Resilience and 
Food Security
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Biodiversity in our food systems 
has multiple dimensions and multiple roles



How to make biodiversity’s role in food systems 
visible and unlock its potential?





10 principles

supply chain 
tool

agrobiodiversity 
index



10 principles 
Agrobiodiversity benefits: 



Agrobiodiversity Index
22 indicators building a global grid on multiple dimensions of agrobiodiversity status, actions 
and commitment along the food system in conservation, production, and consumption

https://www.bioversityinternational.org/fileadmin/user_upload/online_library/Mainstreaming_Agrobiodiversity/Mainstreaming_Agrobiodiversity_Sustainable_Food_Systems_WEB.pdf


Supply chain tool 
for traceability & transparency



Supply chain tool
for traceability and transparency



Supply chain tool
for traceability and transparency



• Diversification
• Rural 

transformation
• Access to GR
• Future-proof
• Reliable sourcing

• Simplification
• Risk and volatility
• Shocks

ABD-aligned 
products

ABD-aligned 
brands

ABD integration into 
government & 

corporate strategies

Creating & connecting incentives 

across all actors of the food system



Thank you!

Dr. Ir. Roseline Remans
r.remans@cgiar.org

https://www.greenbrownblue.com/agrobiodiversity/

https://www.greenbrownblue.com/agrobiodiversity/


Jimmy Smith
Director General
International Livestock Research Institute (ILRI)

Livestock biodiversity for
sustainable, resilient food 
systems
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Livestock biodiversity for
sustainable, resilient food systems

Jimmy Smith
Director General
International Livestock Research Institute (ILRI)

Food systems and nutrition patterns: Biodiversity, resilience and food security
HLPF SDGs learning, training and practice 2020, session 4
8 July 2020

Better lives through livestock
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- Many species, breeds
- Multiple uses
- Multiple systems
- Multiple ecologies

Livestock biodiversity
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- No genebank
- Complex, expensive cryo-methods
- Lacking international protocols

Conserving livestock biodiversity

ILRI’s Azizi (‘treasure’) biorepository in  Nairobi
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- 38 species; 8774 breeds for food 
- 17% of breeds at risk of extinction
- 58% of breeds unknown risk status

Animal genetic resources under threat



1500 breeds
of sheep

700 breeds
of goats

1400 breeds
of cattle

750 breeds
of pigs

1800 breeds
of chickens

Conservation:
In situ: through use

Ex situ: strategic and 
complementary
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Use: essential roles in food systems

• Food production in all (extreme) 
environments

• Well managed: contribute to plant and 
animal biodiversity and thus resilience

• Often a means of adaptation to climate 
change

ILRI
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Research to tackle new challenges

• Understanding diversity
• Genomics: traits for resilience 

to new stresses
• Deploying diversity

ILRI



Livestock 
biodiversity

Multiple dimensions

Conservation depends 
mainly on use

Essential for sustainable, 
resilient food systems

ILRI/Stevie Mann



THANK YOU



Rene Castro
Assistant Director, Biodiversity
Food and Agriculture Organization of the UN (FAO)

Biodiversity and healthy 
ecosystems are essential to 
food security
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Biodiversity and healthy ecosystems are essential to food security

Food systems and 
nutrition patterns: 

Biodiversity, Resilience 
and Food Security

Rene.castro@FAO.org

NY, June 8 2020

mailto:Rene.castro@FAO.org


The COVID 19 waves should not be followed by a food security 
crisis and a climate Tsunami;

Ref: Cartoon cited by Andrew 
Chakhoyan, 
Linkeln June 2020.



What is biodiversity for Food and Agriculture?



Biodiversity 
for food 
and 
agriculture 
is declining
(http://www.fao.org/3/CA3129EN/CA
3129EN.pdf, FAO 2019)

?

http://www.fao.org/3/CA3129EN/CA3129EN.pdf


Biodiversity for food and agriculture is declining**

Bi
od

iv
er

sit
y

Food production / ha or GDP per capita

Food yield*

Genetic resources 
for food and 
Agriculture* (GRFA)

Wild* 
Biodiversity

Ref: *Adapted from FAO presentation at 8th Trondheim Conference on Biodiversity 2016
**State of the World ‘s Biodiversity for Food and Agriculture, FAO 2019



Utin lap Banana
B-carotene content= 8508 mcg/100g
Banana intake (g/d/p) = 93

Reference Daily Intake (RDI)for Vit A 
covered   = 220%
by banana intake (%)

Cavendish Banana
B-carotene content= 26 mcg/100g
Banana intake (g/d/p) = 93

RDI for Vit A covered   = 0.7%
by banana intake (%)

Ref: Anna Lartey, Expert Seminar on Indigenous people, Rome FAO 2018

Biodiversity in agriculture is key for nutrition and health



Australian cultivars to fight malnourishment
in women and children

Ref: Englberger et al. 2006



The Personalized diet: Individual Biome theory 
for better nutrition

Ref: The Personalized Diet
Eran Segal, PhD , and Eran Elinav, MD, PhD 2017



Growing (Mal)nutrition…and food waste

FAO: no food waste campaing 2018



Conclusions: 
If we fail?
Life expectancy falling, more zoonotic diseases emerging and forced 
permanent migration and social chaos will follow.

60



Life expectancy falling in US and other OECD countries



Root causes in zoonotic diseases spreading  (like COVID 19). World 
needs One Health’ approach:  stop contagion at its animal source.

62
Adapted from IOM (2009)

Exposure 
in animals Clinical 

signs in 
animals

Exposure 
in humans

Clinical 
signs in 
humans

Humans 
seek 
medical 
care

Cost of 
outbreak
control

Time  
Ref: cited by Olga Jonas , Senior Fellow at Harvard Global Health Institute, June 16, 
2020 as adjusted from OMI  2009; cited by Andrey Kusklin, Linkedln, June 2020





Final Questions 
and Comments
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