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IMEET THE NEEDS OF TODAY'S / BILLION
MEET THE NEEDS OF THE FUTURE 10 BILLION

.... |HAT EAT MORE MEAT

GROW FOOD SUSTAINABLY
ALL WITHIN A CHANGING CLIMATE....
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Created by UMN-Institute on the Environment. Data from Ramankutty & Jarvis, UBC
SOURCE: RAMANKUTTY & FOLEY. 1999 (UPDATED)
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20+% OF GLOBAL CALORIE PRODUCTION IS TRADED

WHEAT, SOY, AND MAIZE = 50% CALORIES TRADED




1. GROW MORE FOOD ON
CURRENT CROPLANDS



WHEAT YIELD TRENDS
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NTENSIFYING FOOD PRODUCTION

Percent of potential yield attainment - 17 major crops
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SOURCE: WEST ET AL. 2014, SCIENCE




INTENSIFYING FOOD PRODUCTION

million kilocalories / hectare / year
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SOURCE: WEST ET AL. 2014, SCIENCE




2. USsE WHAT WE GROW
MORE EFFICIENTLY






Calorie Delivery Fraction

CHANGING MEAT CONSUMPTION AND BIOFUELS COULD FREE
UP CALORIES TO MEET THE BASIC NEEDS OF 4 BILLON PEOPLE

SOURCE: CASSIDY ET AL. 2013, ERL
WEST ET AL. 2014, SCIENCE



FOOD LOSS AND WASTE




NOT ALL WASTE IS EQUAL

Table 1. Calories lost to consumer food waste and associated land requirements for key food commodities in the United States, India, and China.

Consumer food waste (31) Embodied feed Harvested area required
(% and kcal in calorie waste to support waste

per capita day ) (kcal per capita day™) (m? per capita year™

Calorie supply (29)
rood (kcal per capita day ™

United States 3688*

Wheat and rice 693 27% (187) —~ 65
Vegetables /6 28% (21 - S
Beef 43
Pork IN THE USA, WASTING 1KG OF BEEF REQUIRES 5X MORE LAND 21

Poultry THAN WASTING 1KG OF WHEAT 31

SOURCE: WEST ET AL. 2014, SCIENCE




3. GROW FOoD MORE EFFICIENTLY






WATER CONSUMPTION

CHINA, INDIA, PAKISTAN & UNITED STATES ACCOUNT FOR
/2% IRRIGATION WATER USE...

A m‘i &

59% OF IRRIGATION USED FOR RICE & WHEAT...
+ MAIZE, COTTON, AND SUGARCANE = 89%




WATER QUALITY



WATER QUALITY
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CHINA, INDIA, & UNITED STATES ACCOUNT FOR
~66% EXCESS NITROGEN & PHOSPHORUS

WHEAT, & MAIZE ACCOUNT FOR ~60% OF
EXCESS NITROGEN AND PHOSPHORUS
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SOURCE‘WEST ET AL. 2014, SCIENCE




MEETING THE 2C TARGET

1. REDUCE ENERGY & INDUSTRY EMISSIONS BY HALF, EACH DECADE
2. REDUCE AGRICULTURE & DEFORESTATION EMISSIONS TO ZERO BY 2050

3. REMOVE 5GT CO, EACH YEAR THROUGH NEGATIVE EMISSIONS
TECHNOLOGY BY 2050

ROCKSTROM ET AL. 2017/, SCIENCE



AGRICULTURE = 20-30% GLOBAL GHGS
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DEFORESTATION HAS BEEN THE MAIN DRIVER,
BUT MANAGEMENT NOW SIMILAR






METHANE




GLOBAL EMISSIONS

194512720 Tg COze yr-! 29% Peatlands
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CARLSON ET AL 2015 NATURE CLIMATE CHANGE
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DRAINING PEATLANDS IS LEAST EFFICIENT
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PER AREA, PEAT EMISSIONS 8-12X HIGHER THAN RICE CH4 OR N,O B T IR
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NO LAUGHING MATTER



NITROUS OXIDE EMISSIONS
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GERBER ET AL 2016 GLOBAL CHANGE BIOLOGY




4. FOCUS ON LEVERAGE POINTS

United States
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USA - TOTAL FACTOR PRODUCTIVITY
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CLIMATE CHANGE
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CHANGE IN THE MEAN VS. VARIABILITY

2030

1930



CLIMATE VARIABILITY EXPLAINS 1/3 OF YIELD VARIABILITY

No effect

>0.00-0.15
>0.15-0.30
>0.30-0.45
>0.45-0.60
>0.60-0.75

N >0.75

SOURCE: RAY ET AL. 2015, NATURE COMMS.




INTER-ANNUAL PRECIPITATION VARIABILITY
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INTER-ANNUAL VARIABILITY INCREASED IN 40% GLOBAL PASTURELANDS
(1901-2014)
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FOOD - CLIMATE -
NUTRITION




Fish, 150 g fillet
>100% Vitamin B12

100% Selenium
71% Protein
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Sweet Potato, 1 C
>100% Vitamin A
29% Iron
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Broccoli, 1
>100% Vitamin C
42% Folate

Brown Rice, 1.
45% Thiamin
31% Zinc

C




HEALTHY FOOD =
HEALTHY PLANET




WHERE IS ZINC PRODUCED?

% grid cells

HERRERO ET AL. 2017, LANCET PLANETARY HEALTH
ENVIRONMENTREPORTS/FOODMATTERS




WHO PRODUCES WHAT?

DATA: HERRERO ET AL. 2017, LANCET PLANETARY HEALTH
GRAPHIC: ENVIRONMENTREPORTS/FOODMATTERS




ELEVATED CO2 REDUCES ZINC, IRON, PROTEIN CONTENT

Absolute % increase in estimated
prevalence of inadequate zinc intake
Bl 0.05-0-40 [12-4-31

0-41-0-73 [13-2-4-0
[10-74-1-2 [14-1-5-8

1-3-1-7 159-/-1

1-8-2-3 B72-99

[] Data not available

MYERS ET AL. 2015. LANCET GLOBAL HEALTH
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PHOTO: NEIL PALMER / CIAT
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PRECISION FARMING

/ PROMOTING COVER CROPS, CONSERVATION TILLAGE, & NUTRIENT MANAGEMENT
HIGHER YIELDS IN DROUGHT & GOOD WEATHER
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/ZERO DEFORESTATION COMMITMENTS: OIL PALM
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RAPID POTENTIAL CHANGE MUCH FASTER THAN GOVERNMENTS

DATA FROM: CLUA 2014
SLIDE COURTESY OF WRI



MONITORING EFFECTIVENESS

FOREST
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GLOBAL FOREST WATCH INCREASES TRANSPARENCY, COMPLIANCE, HIGH
QUALITY DATA, ACCELERATE IMPLEMENTATION

GLOBAL FOREST WATCH, WORLD RESOURCES INSTITUTE



LIMATE ADAPTATION: KENYA

INCREASING YIELDS / REDUCING LOSS THROUGH INVESTING
DROUGHT TOLERANT, FAST MATURING VARIETIES,
SOIL HEALTH, & KNOWLEDGE NETWORKS




EMPOWERING SMALLHOLDERS: ONE ACRE FUND

ACCESS TO CREDIT, SEEDS, FERTILIZER, & KNOWLEDGE
615,000+ FARMING FAMILIES SERVED, ~65% GAIN IN FARMER INCOME




CLIMATE ADAPTATION: DATA ACCESS

IGNITIA: WEATHER FORECASTS TO 1 MILLION FARMERS IN WEST AFRICA
97% RETENTION RATE, 84% ACCURACY




CLIMATE ADAPTATION: INDIA
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DIRECT SEEDING, MODIFIED RICE INTENSIFICATION, WETTING/DRYING =
HIGHER YIELDS, REDUCED LABOR, 40% WATER SAVINGS
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RAPID ADOPTION: DURING 2012 DROUGHT, DIRECT SEEDING BT
INCREASED FROM 200HA TO 35,000HAS
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Environment Reports

Food Matters

Is Climate Change a Risk
to Global Grazing Lands?

Continue reading




THANK YOU

PAUL WEST
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