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2050 World Population: How will we feed >9 billion??

World Population: Past, Present, and Future
Current World Population back to top
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Extent of World hunger

=™

-24 000 people die each day
' °I\/Iostly children®

*11h9(821 m|II|on'peopIe) aﬁungry

°Progress since 1992:
*216 m|II|on fewer hdhgry people, but...

*World population increased by 1.9
billion people!

World Food Programme U.N.
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Anthony Bourdain to Make
“Wasted! The Story of Food Waste”
Documentary

rvery year 60 of the worla s water, 4% o the warlg' landland \Uhar t WOrld s energy s

Oedicated to growing the food we eat, yet in the same year 1.J bilion tans of foad is thrown out




(U.C. Davis)
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Food Loss (Perdas) vs. Food Waste (Desperdicio)

What'’s the difference???

ENGLISH  F#

% Food and Agriculture Organization

Y5/ of the United Nations

*Food Loss: occurs during
distribution

Food Loss and Food Waste

* Food Waste: occurs at
consumer level SR D

&ll food produced globally is fost or goes to waste
We all have a part to play in reducing food loss and
waste, not only for the sake of the food but for the
resources that go Into t. FAQ 5 partnenng with
governments, international organizations, the private
sector and cvil society to raise awareness on the
issues and to implement actions to address the root
of the problem. FAO is alse working with
governments to develop palicies to reduce food loss
and waste
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Study conducted for the
International Congress

SAVE FOOD!

at Interpack2011
Dasseldorf, Germany




Food losses and waste per capita — by region

350

Figure 2. Per capita food losses and waste, at consumption
and pre-consumptions stages, in different regions

Per capita food losses and waste (kgfyear)
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Losses and Waste for Cereal Crops: wheat, rice.
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Pulse Crops: sunflower, rapeseed, soybean
Oilseed Crops: peanut, olive, soybean, coconut.

18% - 30%

Food losses - Qilseeds and Pulses
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Root & Tuber Crops: sweetpotato, cassava,
potato. 32% - 60%

Food losses - Roots & Tubers
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Fruit and Vegetable Crops. 37% - 56%

Food losses - Fruits & Vegetables
60 %

50% o B o, BN

40%

200 — N [ | — .

o B N

U’%| T T I

Europe North  Industrialized Subsahara MNorth Africa, South & Latin
America & Asia Africa West & Southeast America
Oceania Central Asia Asia

B Consumption
O Distribution
O Processing

B Postharvest

O Agriculture




Reasons for food losses and waste

Industrialized Countries: “Developing” Countries:
*Production > Demand *Premature harvest
*Overproduce to ensure *Desperate for food
supply in case of bad (beginning of season)
weather, outbreaks *Desperate for income
*Grade standards based on (later in season)
appearance Lack of infrastructure
*Cheaper to dispose than *Transportation,
divert to alternative market storage/cooling facilities
*Lack of processing facilities *Lack of marketing system
due to seasonal supplies from wholesale to retail

o ~ e A
K. VLAY & e .




Worker removing
unsalable
produce:

6 to 9% loss
(“shrink”)




Waste at consumer level: Brazil*

*Families waste 128.8 kg of food per year

*Most wasted food is rice (22%), followed by beans
(16%) and chicken (15%)

*Brasil - Perdas e Desperdicio de Alimentos em Cadeias Agroalimentares:
Oportunidades para Politicas Publicas. International seminar sponsored by
Embrapa. Dec. 2018.




Postharvest losses are more than a total loss:

1. Total loss

* Discard 5 e
gﬁ ]

2. Partial loss

*Loss in value
(defects cause
loss in grade)

*Lower price

*Alternative =
processing

wanest




The “same old story”-
only 30 years later!!



United Nations — FAO — initiated the G20
Platform to document and reduce food loss

*Initiated by Director-General

Vé 5 o @?@ Food and'AgrlcuIt.ure Organization TR Q
Dr. José Graziano da Silva s o s
(designed Fome Zero e ;
p rog ram in Brazi |) Technical Platform on the Measurement and Reduction of Food Loss and
Waste

e2nd tarm as D-G %ME@Z‘ ﬁo ) ot il i

*In 2015 initiated Zero
Hunger program at FAO, to
“End hunger, achieve food
security and improved I

._ EU and FAO bring combined weight to bear on food waste
nutrition and promote i . -

sustainable agriculture”




Means for reducing losses:

Physiology/biology

* Traditional breeding and genetics
programs

* Marker-assisted breeding

* Phenomics and other “omics”

Technology

* Refrigeration

* Remote sensing

* Non-destructive sensing

* Robotics
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Food Trends: Nutritious Crops

® High in vitamins, antioxidants (pigments,
phenolics)

® | ow in carbohydrates

e Natural fiber
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Y After 24 hours at
ambient:

Note bruise

Unseen losses:

o \ flavor




Cooling delays can lower postharvest quality

Strawberries with a 6-hour delay to
cooling had poorer quality than those
cooled more quickly after 1 week of
storage:

*Significantly softer, more shriveled, had less
attractive color '

e Lower SSC, acidity,
and Vitamin C
levels




What is the “cold chain”?

* Maintaining fruits and vegetables as close as possible to
optimal temperature and relative humidity during each of
the handling steps

*Strict monitoring of a series of critical points implemented
following Best Management Practices




Robotic Harvest

* Fruits are
manually
harvested due
to extreme
sensitivity to
mechanical
injury.

Difficulty in harvesting Field losses
the crop Economic losses

(Tamashiro, T., S.A. Sargent and A.D. Berry, 2018).
N Ly e
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"Harvest CROO — self-ge traberry
harvester. Platform #5 (2020): harvests 8 rows,
2 robots/row







New Tracking Technologies during Handling and
Shipping
* Real-time tracking

* Time, temperature logged during all
handling

* Accessible at any time

* Chain monitoring and traceback -
Blockchain
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Centralized vs. Distributed vs. Decentralized

Centralized

One database, one owner
Not resilient to organizational failure D

Not resilient to technical failure

Distributed

Many database copies, one owner
Resilient to technical failure D
Not resilient to organizational failure

Decentralized ot L T Des . Lo Tt

Many database copies, many owners, no one “master”
Resilient to technical failure
Resilient to organizational failure D

____________________

Blockchain
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