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The three waves of
Malthusian pessimism

« Thomas Malthus (1766-1834)

« 1798 Essay on the Principle of
Population

« The power of population is indefinitely
greater than the power in the earth to
produce subsistence for man

« The Industrial Revolution




The second wave

The second wave: Limits to
Growth and the Population Bomb

Green Revolution
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POPULATION CONTROL OR
RACE TO OBLIVION?

THE
POPULATION
BOMB

WHILE YOU ARE READING THESE WORDS
FOUR PEOPLE WILL HAVE DIED FROM
STARVATION, MOST OF THEM CHILDREN,
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Population and crop production (1960-2005)
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The third wave |
FAO Food Price Index
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Future population growth

(medium fecundity assumption)
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Current regional and projected
global meat consumption
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Water scarcity
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water scarcity

No data

Mekonnen & Hoekstra
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Soil Degradation

Global status of human-induced
soil degradation
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Coming challenge

« Continuing demand growth
« Urbanisation & mega-cities
« Hunger & under-nutrition

* Obesity & over-nutrition

« Pressures on agriculture

« Water scarcity

l\*!l

«  Competition for land and saoill
degradation »

« Resilience to shocks
« Climate change

e Human
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What If we eat
healthily?

Assume by 2050 we adopt diets recommended by
the World Health Organisation

Calculate diet-related disease deaths
... and greenhouse gas emissions

... and begin to explore economics

PNAS (2016) 113, 4146.



Compared to FAO diet predictions, adoption of a diet meeting nutritional
guidelines would in 2050 result in 5.1M avoided deaths per year
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Adoption of a diet meeting nutritional guidelines would in 2050
reduce the increase in food-system associated GHG emissions
from 51% to 7%
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There are substantial economic benefits of switching to better diets
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Food and
Planetary Boundaries



Planetary boundaries
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Environmental pressure (percentage of present impact)
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Contribution to reduction in environmental impacts (%)
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Meat & health



Processed meat and risk of colorectal cancer

Mean intake
Foup (grd

Participants Cases HR (95% CI)

Red and processed meat

< twice/wk 68 359 274 i 1.00 (1.00, 1.00)

2.0-2°9 135 973 704 —— 1.10 (0.96, 1.27)

3.0-3.9 times/wk 64 71 391 388 —a— 1.09 (0.93, 1.27)

2 4.0 times/wk 76 192 600 1209 i 1.20 (1.04, 1:

50 g per day 468 323 2575 < <> 1.17 (1.04, 1.32)
Ptrend=0.008

 —

Red meat

< once/wk 8 47 795 187 [ | 1.00 (1.00, 1.00)

1.0-1.9 times/wk 34 184 816 947 —— 1.09 (0.93, 1.28)

2.0-2.9 times/wk 44 131 486 781 —i— 1.16 (0.99, 1.37)

2 3 times/wk 54 104 813 661 +—i— 1.15 (0.98, 1.36)

50 g per day 468 910 2576 = 1.18 (1.00, 1.39)
Ptrend=0.049

Processed meat

never 5 44 107 175 [ | 1.00 (1.00, 1.00)

< once/wk 16 143 673 728 —— 1.09 (0.92, 1.29)

once/wk 22 138 239 781 —i— 1.14 (0.96, 1.34)

2 2 times/wk 29 147 417 913 —— 1.19 (1.01, 1.41)

25 g per day 473 436 2597 < 1.19 (1.03, 1.38)
Ptrend=0.020

Bradbury et al. (2019, in press)



Number of deaths at the global level attributable to diet

Diet high in sodium

High Sodium

Diet low in whole grains

Diet low in fruits

Diet low in nuts and seeds

Diet low in vegetables

Global Burden of
Disease Study 2019

Diet low in seafood omega-3 fatty acids
Diet low in fibre
Diet low in polyunsaturated fatty acids
Diet low in lequmes
Diet high in trans fats
Diet low in calcium

Diet high in sugar-sweetened beverages

Diet high in processed meat Cause H | g h p Focess ed meat
. N Bl Cardiovascular diseases .
Diet low in milk B Type 2 diabetes Low mi | k
S 1 Neoplasms .
Diet high in red meat ] Other causes Hi g h red meat
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Number of deaths (in thousands)



Meat & the
environment



Complexities of multiple emissions
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Contested evidence base

-

FCRN i® . . &

Food Climate Research Network

Grazed and confused? Led by

Ruminating on cattle, grazing systems, methane, nitrous oxide, the soil T G
carbon sequestration question - and what it all means for greenhouse ara arnett

gas emissions




Nitrogen discharges in China
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What If we taxed climate
unfriendly food?

Use life cycle analysis to assess GHG
emissions

Introduce a proportionate tax

Look for perverse effects; redesign tax
Intervention

(Recognise a rather simplistic first step)

Nature Climate Change 2016 e3155
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Net ~100K avoided deaths and 1 Gt CO, emission reduction yr?!
~10% of reduction required for AT <2°
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Meat & political equity



Cattle distribution
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&8

Department
for Environment
Food & Rural Affairs

Health and Harmony: the
future for food, farming and
the environment in a Green
Brexit

February 2018

“Public money for public goods”

Alternative income streams for
livestock farmers in high-income
countries.
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The Sharper Image is one of my favorite stores — with
fantastic products of all kinds. That's why I'm thrilled
that they agree with me: Trump Steaks are “The
World's Greatest Steaks™ - and | mean thatin every
sense of the word. These steaks are, by far, the best
tasting, most flavorful bheef you've ever had - truly in a
league of their own. The Sharper Image is the only
place where you can buy Trump Steaks.

Trump Steaks are five-star gourmet quality that belong
in a very, very select category — Certified Anqgus Beef®
Brand USDA Prime. There’s nothing better than that. Of
all the beefproduced in America, less than one per-
cent qualifies for this elite category. It's “The Best of the
Best" Trump Steaks are aged to perfection to provide
the ultimate in tenderness and flavor.

Treat yourself to the very, very best life has to offer. One
bite and you’ll know exactly what I'm talking about.
Believe me: | understand steaks. It's my favorite food.
And Trump Steaks are the best.



Meat alternatives



ST

Meat

2 Kobe AS Beef Patties

Grasshopper

cooked and dehydrated
ready to eat grasshoppers

éntome

Weaver Ants

cooked and dehydrated
ready 1o eat weaver ants

éntome



Beef
Cultured beef
Mycoprotein
Chicken
Alga

Pork

Tofu

Pea
Jackfruit
Bean

Insect
Wheat

Nuts
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Emissions intensity kgCO.eq per 200kcal
WEF 2019



Warming, K

2 5. Warming impact for perpetual
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Supportive narratives

Foods containing alfternative proteins help you live a
healthier life

Alternative proteins are free of the risk of food poisoning
or contamination

Products based on alternative proteins taste excellent
Alternative-protein products are better for the environment
Alternative-protein proaucts do not harm animals ‘
Alternative proteins promote food security by releasing

land currently used to grow animal feed for the proauction

of human food.
WEF 2019



WEF 2019
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 Food system entering uncharted
waters

« Action needed on all fronts; no
silver bullets

« We need to have difficult
conversations about the
sustainability of livestock

« The industry has to be part of the
solution

« We fail on food we fail on
everything



http://www.futureoffood.ox.ac.uk/
http://www.futureoffood.ox.ac.uk/

