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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




The top five direct drivers in descending order:

|. 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 |2, 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%




Thirty-seven percent of Earth’s landmass
(excluding Antarctica) is used for food production

Urban 1% Inland water 2%

" Other grasslands/
Pastures and ~oodlands 9%

meadows 25%

parsely
getated/
rren 22%

Cultivated
crops 12%

Forests 28%
Sources: As reported in WRI (2019), Creating a Sustainable Food Future, from original source, FAO (201 1),The

State of the World’s Land and Water Resources for Food and Agriculture.
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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




e 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




Globally, the production of

. | ~ food that is harvested, but
] L~ hot consumed, requires
i ™~ j cropland the size of China.
§ - o~
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ey -~
.'J '-..II
§ \
-
_-H-L_'_'/\_ - ™ I_.-"" Source: Kummu, M. H de Moel, M. Porkka, S. Siebert,
4 rl_,ﬂ O.Varis, and P.|.Ward (201 2), Lost food, wasted
o . - resources: Global food supply chain losses and their
It--._: II--..-.Ili..- = impacts on freshwater, cropland, and fertiliser use.

Science of the Total Environment, Volume 489.
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https://www.sciencedirect.com/science/article/pii/S0048969712011862

Which of these two salmon filets is more
sustainable?

Top
Bottom
Impossible to tell

www.emergingag.com



It is impossible to tell on the basis of the
photos which salmon was raised,

harvested, and processed in a sustainable
manner.
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source: http s://.reference.com/ pets-animals/salmon-swim-upstream-d555480847e93dcc
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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




It depends

L ik
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LENS OF DRR, CCA AND
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How climate change is influencing disaster
risks

Disaster

CLIMATE Vulnerability DEVELOPMENT

Natural F Disaster Risk
Variability : Management

Weflwnegtjnd DISASTER
RISK

_ Events
Anthropogenic Climate Change

Climate Change Adaptation

Exposure

Greenhouse Gas Emissions

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



Synergies between DRR and CCA

effects of
climate change
—sea levelrise,

air temperature
increases and

changing snow
melt patterns,

e.g.

concerns

Increased
frequency and/or
intensity of climate-
related hazards —
floods, storms,
droughts and
landslides, e.g.

Hazards
unrelated to
climate — earth-
quakes, volcanic
eruptions and
chemical spills,




Global impacts of climate change

Observed impacts aj#futed to climate change for

Physical systems Bifffogical systems Human and managed systems
% Glaciers, snow, ice * ‘, Terrestrial ecosystems o% 5\% Food production
“*"and/or permafrost

. I ) g fildfi [ Livelihoods, health,
Confidence in attribution . O Rivers, lakes, floods, o ﬁ a;vj/(lg:iio:orﬁiacsl

to climate change and/or drought

<~ Marine ecosyst
"\ Coastal erosion Regional-scale impacts
- = s

- = and/or sea level effects

very low med high very L Outlined symbols/bars = Minor contri®aigg of climate change

low high Filled symbols/bars = Major contribution of climd —

Impacts of climate change
Source: IPCC 2014



Human Survival and Global Commons
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Nature based solutions and their role for climatel§ 0
action

Ecosystem
Services
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Strategies of DRR / CCA in ecosystem-based
approaches

Carbon
sequestration

Disaster
prevention

conservation ' and recovery

Stabilization
of regional | Ecosystem

climate function for
DRR/CCA

Water an Climate
soil ' change
protection adaptation

Biodiversity

Hazard
mitigation

Heritage & Sustainable
culture livelihoods

Source: The Partnership for Environment and Disaster Risk Reduction (PEDRR)
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Biodiversity in our food systems
has multiple dimensions and multiple roles
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How to make biodiversity’s role in food systems
visible and unlock its potential?
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FACT

FOOD AGROBIODIVERSITY
CLARITY & TRANSPARENCY

10 principles

supply chain agrobiodiversity
tool index
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FACT

FOOD AGROBIODIVERSITY
CLARITY & TRANSPARENCY

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

Agrobiodiversity Index

Category

Indicator

Commitment
(3 indicators)

Level of commitment to enhancing agrobiodiversity in consumption
and markets for healthy diets

Level of commitment to enhancing production and maintenance
of agrobiodiversity for sustainable agriculture

Pillar 1 Pillar 2
Agrobiodiversity | Agrobiodiversity
for healthy for sustainable
diets agriculture

Pillar 3
Agrobiodiversity
for current

and future use
options

AGROBIODIVERSITY

INDEX

Level of commitment to enhancing agrobiodiversity genetic
resource management for current and future use options

Actions
(4 indicators)

Consumption and market management practices supporting the
use and conservation of agrobiodiversity

Production management practices supporting the use and
conservation of agrobiodiversity

Production diversity based practices

Genetic resource management practices supporting the use and
conservation of agrobiodiversity

Status
(15 indicators)

Varietal diversity

Species diversity

Functional diversity

Underutilized/local species

Pollinator biodiversity

Soil biodiversity

Landscape complexity

I

Data availability:

[ Largely available Partially available but needs work

I important data gap

Risk and Resilience

2019



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

FACT Supply chain tool
for traceability & transparency
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FACT Supply chain tool
“rEs for traceability and transparency

CLARITY & TRANSPARENCY

With Wholechain, records are created as a digital twin to products that
accumulate information as they are transferred across supply chain
stakeholders.
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PRODUCER AGGEGATOR PROCESSOR DISTRIBUTION PRODUCT

CONSUMER



&

CT Supply chain tool

FOOD AGROBIODIVERSITY
CLARITY & TRANSPARENCY

X enhancing carbon X | enhancing carbon
sequestration sequestration

X intercropping X | intercropping
nabitat for nabitat for
X pollinators X pollinators .ll"

X Jnoichemicals X JAeichemicals r =

X e data validated
conservation

PRODUCER ! o S s ~ ﬁ FOOD COMPANY
= T g S H [
- =g

PRE.PROCESSOR  IMPORT/EXPORT  PROCESSOR TRANSPORTATION

[ ocalization and
Farmer identity car

eenbrownblue.com/wp-content/uploads/2020/06/Localization-Slide-1-1.jpg
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FARMER BRINGS THE COMMODITY
TO THE FIRST RECEIVER LIKE A
COOPERATIVE OR PROCESSOR

F

e
@

="

FIRST RECEIVER CREATES NEW
RECORD IN THE FARMER'S
ACCOUNT AND SELECTS THE
CORRECT RECORD TEMPLATE

COLLECTOR SCANS THE QR CODE
ON THE FARMER'S ID AND
CONFIRMS THE DATA RECORD

HES THE PRODUCT

for traceability and transparency

Usability in-remote-and low
connectivity areas




Creating & connecting incentives

across all actors of the food system

Diversification
Rural
transformation
Access to GR
Future-proof
Reliable sourcing

Simplification
Risk and volatility
Shocks

CURRENT REALITY

STRATEGIES

ABD-aligned ABD/integration into
brands government &
corporate strategies

ABD-aligned
products




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

Livestock biodiversity for
sustainable, resilient food
systems

Jimmy Smith
Director General

International Livestock Research Institute (ILRI)
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Livestock biodiversity for
sustainable, resilient food systems

Better lives through livestock

"

e A—

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

téa

CGIAR

ILRI
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leestock blodlver5|ty
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Many species, breeds
Multiple uses
Multiple systems
Multiple ecologies

D
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CGIAR
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L
ILRI's Azizi (‘treasure’) biorepository in Nairobi

Conserving livestock biodiversity

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




Animal genetic resources under threat

- 38 species; 8774 breeds for food
- 17% of breeds at risk of extinction
- 58% of breeds unknown risk status
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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 ‘\%éﬁg

CGIAR
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Research to tackle new challenges

Cell Research

AATICLE - "
B63 genomes reveal the origin and domestication of chicken !

* Understanding diversity
e Genomics: traits for resilience

to new stresses
* Deploying diversity




Livestock
biodiversity

Multiple dimensions
Conservation depends
mainly on use

Essential for sustainable,
resilient food systems

,,
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CGIAR

The International Livestock Research Institute (ILRI) is a non-profit institution helping people in low- and middle-income
countries to improve their lives, livelihoods and lands through the animals that remain the backbone of small-scale
agriculture and enterprise across the developing world. LRI belongs to CGIAR, a global research-for-development
partnership working for a food-secure future. [LRI's funders, through the CGIAR Trust Fund, and its many partners make ILRI's
work possible and its mission a reality. Australian animal scientist and Nobel Laureate Peter Doherty serves as ILRI’s patron.
You are free to use and share this material under the Creative Commons Attribution 4.0 International Licence ©@®.

better lives
through
livestock

ilri.org




Biodiversity and healthy
ecosystems are essential to

food security

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

www.emergingag.com
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Food systems and
nutrition patterns:
Biodiversity, Resilience
and Food Security

Rene.castro@FAQO.org

NY, June 8 2020
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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?

WA Food and Agriculture
&.; @ Organization of the

United Nations

Biodiversity outside of agricultural ﬁ
production landscapes

Regulating & supporting

ecosystem services
wild foods

Associated biodiversity (fish, NTFP)

(e.g. soils, pollinators, coral reefs)

Genetic
resources for
food and
agriculture




Biodiversity
for food
and
agriculture

is declining

(http://www.fao.org/3/CA3129EN/CA
3129EN.pdf, FAO 2019)

30 000
580

8 800

6000
1445

200 9

Fish species Crops species Livestock breeds

Sources:

FISH SPECIES: State of the World's Fisheries and Aquaculture, 2018

CROP SPECIES (Left to right): 1-RBG Kew. 2016. The State of the World’s Plants Report - 2016. Kew, UK, Royal Botanic Gardens.

2- IPK. 2017. Mansfeld's World Database of Agriculture and Horticultural Crops. [Cited 25 June 2018]. http://mansfeld.ipk-gatersleben.de/apex/f?p=185:3
3&4 -FAOQ. 2017a. FAOSTAT. [Cited 8 May 2018]. http://www.fao.org/faostat/en/

LIVESTOCK BREEDS: Domestic Animal Diversity Information System maintained by FAO. http://www.fao.org/dad-is



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

Biodiversity for food and agriculture is declining**

Biodiversity

o

Food yield*

Genetic resources
ot food and
Agriculture™* (GRFA)

Wild*
Biodiversity

Food production / ha or GDP per capita

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



Biodiversity in agriculture is key for nutrition and health

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
£ | L V/ Banana intake (g/d/p) = 93

N . “4 RDIfor Vit A covered =0.7%

N it Ag' by banana intake (%)

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



Australian cultivars to fight malnourishment
in women and children

TABLE 3. Comparison of selected ripe raw banana cultivars for impact on vitamin A intake in terms of recommended sat
intake (RSI)

Fruit weight needed to
p-Carotene meet 50% of RSI for non-  Fruit weight needed to

Local name of equivalents” RAE* RE" pregnant, nonlactating  meet 50% of RSI for pre-
cultivar /100 g (pg/100 g) (ng/100 g) woman® (g) school child®(g)
Asupina 1,554 130 259 97 77
Kirkirnan 1,089 91 182 137 110

Pisang Raja 976 81 163 153 123

Horn Plantain 946 79 155 158 127

Pacific Plantain 589 49 98 255 204

Kluai Khai Bonng 556 46 93 269 215

Wain 532 44 89 281 225

Red Dacca 367 31 61 410 328

Lakatan 354 30 29 424 339

Sucrier 333 28 26 446 357

Lady Finger 178 15 30 8§33 667

Williams 119 10 20 1,250 1,000

Ref: Englberger et al. 2006



The Personalized diet: Individual Biome theory
for better nutrition

| I |
115} Participant 445 —
= 100 /\,_
Iﬁ e W
.‘-" e o
S5 \\v
E
g 85| | I - Banana h
-]
O | | —— Cookies
=2 115 -
als]
o
o
o
o &_X
85 |- Participant 644 =
Ref: The Personalized Diet | | |
Eran Segal, PhD, and Eran Elinav, MD, PhD 2017 D 30 60 90 120

Time (min)



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

Life expectancy in America is dropping

Life expectancy at birth, years
85

80

Other G7 countries
75
United States

70
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Root causes in zoonotic diseases spreading (like COVID 19). World
needs One Health’ approach: stop contagion at its animal source.

Exposure Cost of
in humans
Exposure Clinical ) ‘.""‘ . . Clinical outbreak
in animals S “.  signsin control
signs in :

animals

Humans

\seek
erdicaI
care

\

Time ——— Adapted from IOM (2009)

Ref: cited by Olga Jonas, Senior Fellow at Harvard Global Health Institute, June 16,
2020 as adjusted from OMI 2009; cited by Andrey Kusklin, LinkedIn, June 2020
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How a Warming Planet Drives Human Migration

Climate displacement is becoming one of the world’s most
powerful — and destabilizing — geopo tical forces

New York Times - April 19, 2017

www.nytimes.com/2017/04/19/magazine/how-a-warming-planet-drives -human- migration.html?em | pos=medium&emc=edit_sc_ 20170425&nl=science-times&nl_art=6&nlid=67936783&ref-headline&te=1& r=1
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©) Robynne Anderson: Robynne@emergingag.com
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