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PLANET V 1.1/FAO Syn - all biomass/World/2019

325 px ~ 2,292,431 Kilotons (kt) mass pa D Click on bold for zoom ® More info - Mouseover for values
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The cost of a healthy meal is 3 USD/day
>= 3 billion people cannot afford i
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PPP USD price per 10 gram DIAAS
1 gdjusted protein by food group
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Source: GOALSciences calculations based on Worldbank ICP data



Why is fish so expensive in high income
1 countries ?
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The great success story of high income
v country dairy
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Poultry and eggs are cheaper than their
o feed stock (food / feed competition ?)
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Beef is price competitive when
1 jncorporating its superior logistics
qualities
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Pulses are the cheapest sources of

o protein, at first sight
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Protein supply per country income group

Sources of protein by global income groups in gram/capita/day 2018 (population in b.)

120.0
100.0

80.0

60.0 -
40.0

20.0

0.0 .

High Income (1.18 b.) Upper Middle Inc ex China Lower Middlelnc. ex India Low Income (0.60 b.) China (1.40 b.) India (1.35 b.) Global (7.46 b.) Global 2050 (9.9 b.)
(112 b.) (1.88 b.)

B Cattle Meats m Pig Meats = Poultry Meats B Mutton/Goat M Fish m Eggs =~ Milk / Cheese M Fruits/Vegetables m Pulses/Nuts m Other M Starchy staples
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Bioavailable (DIAAS-adjusted) Protein
supply per income group
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(112 b.) (1.88 b.)

W Cattle Meats m Pig Meats = Poultry Meats B Mutton/Goat M Fish m Eggs = Milk / Cheese M Fruits/Vegetables i Pulses/Nuts m Other m Starchy staples



Scenarios of protein gap

GOAL
Sciences

Different scenarios for protein gap, 2 RDA protein values, 3 waste | 2018 need in 2050 need in  Factor over
rates and 3 oversupply rates, world total; supply 2018: 221,000 kt kilotons 201 kilotons 2018
RDA protein per capita per day (gram) 75 204,307 271,013
+ Logistics / consumer wastes (%) 10 224 737 298,114
+ Oversupply for uneven distribution (%) 10 245,168 325,215 .
+ Oversupply for uneven distribution (%) 20 265,599 352,316 1.59
+ Oversupply for uneven distribution (%) 30 286,029 1.29 379,418 1.72
+ Logistics / consumer wastes (%) 15 234 953 1.06 311,664 1.41
+ Oversupply for uneven distribution (%) 10 255,383 1.15 338,766 1.53
+ Oversupply for uneven distribution (%) 20 275,814 1.25 365,867 1.65
+ Oversupply for uneven distribution (%) 30 296,245 392,968

+ Logistics / consumer wastes (%)
+ Oversupply for uneven distribution (%)
+ Oversupply for uneven distribution (%)
+ Oversupply for uneven distribution (%)

RDA protein per capita per day (gram) 272,409
+ Logistics / consumer wastes (%) 10 299,650 1.35

+ Oversupply for uneven distribution (%) 10 326,891 1.48 433,620 1.96

+ Oversupply for uneven distribution (%) 354,132 469,755

+ Oversupply for uneven distribution (%) 381,373 505,890

+ Logistics / consumer wastes (%)

361,350
397,485 1.80

+ Oversupply for uneven distribution (%)

+ Oversupply for uneven distribution (%)

+ Oversupply for uneven distribution (%)
+ Logistics / consumer wastes (%)

+ Oversupply for uneven distribution (%)

+ Oversupply for uneven distribution (%)

+ OveBupif fIrEden Byibtitar (1N




Protein supply per country income group

Sources of protein by global income groups in gram/capita/day 2018 (population in b.)
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(112 b.) (1.88 b.)

M Cattle Meats = Pig Meats Poultry Meats ® Mutton/Goat mFish mEggs Milk / Cheese ®m Fruits/Vegetables Pulses/Nuts m Other mStarchy staples



= = Non CVD death
Benefits of protein R )
according to PURE R
Q3vs Q1 ——~—  1.09(0.94, 1.27
Q4 vs Q1 —— 1.22(1.05, 1.42
Q5 vs Q1 —— 1.36 (1.16, 1.60
1 3 5 O O O %E total fat
/ QuQl T ouso
i Q4 vs Q1 —— 078(067 0.90
members in 667 e $R&E— 070680, 0
o B . Q2:13% %E protein 1 i
communities in 18 =2 Sugt T A
countries) Q4=17%| 351201 ——
Q5=20%
> 100 gram per person per diy
.6 1 1.5

Adjusted for age, sex, activity, location, smoking,
educ, WHR, energy, and centre (random effect)
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Source: PURE Study 2017
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Protein supply per country income group

Sources of protein by global income groups in gram/capita/day 2018 (population in b.)
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M Cattle Meats = Pig Meats Poultry Meats ® Mutton/Goat mFish mEggs Milk / Cheese ®m Fruits/Vegetables Pulses/Nuts m Other mStarchy staples



»Since years, India cannot increase its pulses
production enough due to agronomic difficulties

» Pulses are toxic, they need up to 2 hours of
cooking time to become edible, which is a
problem where fuels for cooking are short

» Pulses are available only once per year, and after
that have demanding storage requirements

&
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Protein supply per country income group

Sources of protein by global income groups in gram/capita/day 2018 (population in b.)
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(1.12b.) (1.88 b.)

M Cattle Meats = Pig Meats Poultry Meats ® Mutton/Goat mFish mEggs Milk / Cheese ®m Fruits/Vegetables Pulses/Nuts m Other mStarchy staples



Comparing FAO Food balance sheets with Global
Dietary Database:

»\Wastage rates on overall protein: 20 %

»\Wastage rates on overall vegetables: 50%
»\Wastage rates on overall fruits: 70%

Sciences



Scenarios of protein gap

Different scenarios for protein gap, 2 RDA protein values, 3 waste | 2018 need in 2050 need in  Factor over
rates and 3 oversupply rates, world total; supply 2018: 221,000 kt kilotons 201 kilotons 2018
RDA protein per capita per day (gram) 75 204,307 271,013
+ Logistics / consumer wastes (%) 10 224 737 298,114
+ Oversupply for uneven distribution (%) 10 245,168 . 325,215 .
+ Oversupply for uneven distribution (%) 20 265,599 1.20 352,316 1.59
+ Oversupply for uneven distribution (%) 30 286,029 1.29 379,418 1.72
+ Logistics / consumer wastes (%) 15 234 953 1.06 311,664 1.41
+ Oversupply for uneven distribution (%) 10 255,383 1.15 338,766 1.53
+ Oversupply for uneven distribution (%) 20 275,814 1.25 365,867 1.65
+ Oversupply for uneven distribution (%) 30 296,245 392,968

+ Logistics / consumer wastes (%)
+ Oversupply for uneven distribution (%)
+ Oversupply for uneven distribution (%)
+ Oversupply for uneven distribution (%)

RDA protein per capita per day (gram) 272,409 361,350

+ Logistics / consumer wastes (%) 10 299,650 1.35 397,485 1.80
+ Oversupply for uneven distribution (%) 10 326,891 1.48 433,620 1.96
+ Oversupply for uneven distribution (%) 354,132 469,755

+ Oversupply for uneven distribution (%) 381,373 505,890
+ Logistics / consumer wastes (%)

+ Oversupply for uneven distribution (%)

+ Oversupply for uneven distribution (%)

+ Oversupply for uneven distribution (%)
+ Logistics / consumer wastes (%)
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+ Oversupply for uneven distribution (%)
+ Oversupply for uneven distribution (%)
+ Oversupply for uneven distribution (%)




We need more:

» Pulses and vegetables and fruits

»We need more dairy and eggs and fish

»\We need more meat from cattle, pigs and poultry
»\We need to reduce waste

»WE DO NOT NEED MORE.... _
GOAL = WG %2 (s e S
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We have enough staples — no more needed

Sources of protein by global income groups in gram/capita/day 2018 (population in b.)

120.0

100.0

80.0

60.0

40.0

20.0

0.0

High Income (1.18 b.) Upper Middle Inc ex China Lower Middle Inc. ex India

W Cattle Meats

(112 b))

® Pig Meats

(1.88 b.)

Poultry Meats

m Mutton/Goat

M Fish

Low Income (0.60 b.)

W Eggs

China (1.40 b.)

Milk / Cheese

W Fruits/Vegetables

India {1.35 b.)

w Pulses/Nuts

Global (7.46 b.)

m Other

Global 2050 (9.9 b.)

W Starchy staples



ion does not exist 1/2

Feed / food compet
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Feed / food competition does not exist 2/2

Agricultural Land: Total 4.8 b. ha =5% O

1,057,091 |

A 150,336 o —
- 179,634

173,792 .
3,190,416 69%
@ 7emp Crops ® Temp Pasture = Fallow m Cereals  m Citrus ® Fruit = Pulses
Perm Crops ® Perm Pasture m Roots W Sugar m Nuts m Vegetables

Source: FAOStat: https://www.fao.org/faostat/en/#data/RL
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Animal feed

Notice the

oil meals,

feed amounts,

fuel amounts,
harvest by products

Source: www.goalsciences.org

GOAL

Sciences '

/ fuel competition !

PLANET V 1.1/FAO Syn - all biomass/World/2019

I:l ¢25 px ~ 2,468,222 kilotons (kt) mass pa D Click on bold for zoom ® More info - Mouseover for values
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http://www.goalsciences.org/

Feed / fuel competition ! Maize in USA

Source: www.goalsciences.(
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PLANET V 1.1/FAO Syn - all biomass/United States of America/2019 > Cropland Production >
Cereals > Maize and products

|:| 325 px ~ 63,910 kilotons (kt) mass pa D Click on bold for zoom G) More info - Mouseover for values

Production Stage ® Processing Stage
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Maize and mducts

Click Here to Zoom Out
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http://www.goalsciences.org/

Feed / fuel competition ! Cane in Brazil

PLANET V 1.1/FAO Syn - all biomass/Brazil/2019 > Cropland Production > Sugar Crops >
Sugar cane

|:| 325 px ~ 90,685 kilotons (kt) mass pa D Click on bold for zoom G) More info - Mouseover for values

Production Stage Processing Stage @ Animals Stage Goods Stage
—imports Good === Raw Food

Processed Food
Transformed Food
Consumer Goods

/ / . Evaporated Water

I On Field Residue

\\
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Harvest By-Product

Click Here to Zoom Out

Fuels/Other uses

Source: www.goalsciences.o
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http://www.goalsciences.org/

Feed / fuel competition ! Palm in SEA

PLANET V 1.1/FAO Syn - all biomass/Indonesia/2019 > Cropland Production > Oilcrops > Qil
palm fruit

¢25 px ~ 102,866 kilotons (kt) mass pa D Click on bold for zoom G) More info - Mouseover for values

Raw Food
- —+————— Processed Food
Transformed Food

Production Stage Processing Stage @ Animals Stage Goods Stage
—Iimports Goods

S - "

Processed Fo 06d 7
i+ -
Qil Meal
Data Gap

I Fuels/Other uses

Exp. Animal Goods

_ ~ == Exports Goods®
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Recycled Animal Feed

Tourists

Consumer Goods
Evaporated Water
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Click Here to Zoom Out
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Source: www.goalsciences.
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http://www.goalsciences.org/

Global Flow of Protein

PLANET V 1.1/FAO Syn - all biomass/World/2019

325 px ~ 99,873,659 t D Click on bhold for zoom G) More info - Mouseover for values
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Global Flow of DIAAS-adjusted Protein

PLANET V 1.1/FAO Syn - all biomass/World/2019 PLANET V 1.1/FAQO Syn - all biomass/World/2019
I:l ‘25 px ~ 99,873,659 t D Click on bold for zoom @ More info - Mouseover for values l:l 325 px ~ 39,606,261 t D Click on bold for zoom @ More info - Mouseover for values
Production Stage Processing Stage Animals Stage Goods Stage Production Stage Processing Stage Animals Stage Goods Stage
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Explore more yourselves on:
www.GOALSciences.org

PLANET V 1.1/FAO Syn - all biomass/World/2019
I:l ¢25 px ~ 2,292,431 kilotons (kt) mass pa D Click on bold for zoom ® More info - Mouseover for values
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