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We all need to Eat! B

saam vorentoe

Food 1s Essential to life,

therefore make it good.
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Our Food System
is seriously challenged
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All the People

Global Population Density

The height of the spikes relates to the number of people living in an area - roughly 2km x 2km
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By 2100, over a quarter

o o o 26% f th Id will be aged
Global Population Projections 23
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population to peak

_____ 9.7B in 2064 In fact, by these estimates there
could be 8.8B people in 2100,
approximately 2B fewer than

previously thought.
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World’s Population at

3 BILLION PEOPLE

Around November 2022, the world will reach
a pivotal milestone—8 billion global population.
What is the distribution of this population,

by region and country?
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Africa’s Population at

[.4 BILLION PEOPLE

Around November 2022, the world will reach
a pivotal milestone—8 billion global population.
What is the distribution of this population,
by region and country?
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Chronically Hungry

768 million people were chronically hungry in 2020.

Number of people whose habitual food consumption is
insufficient to maintain a normal, active and healthy life.

Hunger has been on the rise since 2015.
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CHRONIC HUNGER If current trends continue, the number of hungry people will reach 840 million by 2030
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Prevalence of undernourishment in the total population (percent) in 2017-19
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Source: FAQ, IFAD, UNICEF, WFP and WHO. 2018.



Urbanisation
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Do more people live in urban or rural areas?, 2050 Qucivos
Share of the population which live in urban versus rural areas. Here, 'majority urban' indicates more than 50 percent of the population live in urban centres; 'majority rural'
indicates less than 50 percent. Urban populations are defined based on the definition of urban areas by national statistical offices. This is based on estimates to 2016,

combined with UN projections to 2050.
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P 1500 () 2050

CHART MAP TABLE SOURCES & DOWNLOAD - Cs




Global Warming vs. Climate Change

The gradual increase of The long-term change in global
Earth’s surface temperature. weather patterns.
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Water Stress by Country: 2040

ratio of withdrawals
to supply

Low (< 10%)

Low to medium (10-20%)
Medium to high (20-40%)
W High (40-80%)

B Extremely high (>80%)

NOTE: Projections are based on a business-as-usual scenario using SSP2 and RCP8.5.

For more: ow.ly/RiWop WORLD RESOURCES INSTITUTE



Global quantitative food losses and waste Globa Approximately 1.3 billion tons of food s lost or wasted
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s consumers throw away 286 million
tonnes of cereal products.

In Europe alone, 29 million tonnes
of dairy products are lost or
wasted every year. vegetables

Fruit and

every year around the globe
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food that is spilled or

I S becomes spoiled
M EAT - before reaching its
Of the 263 million tonnes of
meat produced globally, over final stage.
20% is lost or wasted.
. Large quantities of
th at IS food are wasted due

to quality standards
production of oilseeds and pulses

Every year, 22% of the global e
is lost or wasted. - |sue<:ez that overemphasize
1 OF ALL FOOD ‘ : i i
PRODUCED FOR ROOTS AND TUBERS

HUMAN CONSUMPTION In North America & Oceania alone, 4

5814 000 tonnes of roots and tubersare 7 RadioFreeEurope
wasted at the consumption stage alone. | Rodioliberty C. Coetho| Source: FAO




Food loss and waste also amount to a major

FOOD LOSS squandering of resources, including:
AND WASTE

every year around the globe a '\\\. 8 m

1.3 BILLION TONNES OF il i I —

capital

and needlessly produce
GREENHOUSE GAS EMISSIONS, contributing to
GLOBAL WARMING and CLIMATE CHANGE.

lost or wasted
that is

/ OF ALL FOOD =
e di £V roud sndasricuture organiaation

www.fao.org/save-food
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minutes

Throwing away half your hamburger is equal to a
60-minute shower with a water-efficient shower head

x 1

Spilling a teaspoonful of sugar equates to about
one flush of a dual-flush toilet
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Leaving a mouthful of steak on your plate equates
fo running your dishwasher 22 times

1

Wasting just one teaspoon of milk is equivalent to
one flush of a dual-flush toilet
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Wasting a litre of milk is equivalent to taking six
full baths

X3

Letting a clementine rot is equivalent to flushing
the toilet three times

g8
V)
C o
;3
7
03CI)
goc
| -
99
O (O
@
o =
|

2

Pouring half a cup of orange juice away is equal to
flushing the toilet 12 times

I x4

Letting an apple or pear rot is equivalent to taking
a 3-minute shower (or flushing the toilet four times)



Food loss/waste occurs throughout the food value chain
Tetra Pak solutions focus on processing and packaging

- ~ food wasted globally >

27% 27% 46%

Supply chain 10% (g%% Distribution and retail Consumption
Farming and growing Damaged goods

:':‘Iﬁ'de‘g'caég‘:'dﬂ!m‘?ﬁﬂﬂ time Expiration date Households

p,ﬂoes app“ed":t harvest and handling Aesthetic standards Overstocking

Challenges in marketing produce Date label confusion
L S Prepared too much
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Processing and packaging o 340/0 M

Food degraded by pests, fungus and disease

12%

Source: FAQ data '00-'17 median, WRI, Bain analysis




1 2 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

OO A TRIPLE WIN

By reducing food loss and waste by 50% by 2030
(SDG 12.3) we can help

13 CLIMATE DECENT WORK AND f) IR0
ACTION ECONOMIC GROWTH - HUNGER

TACKLE BOOST PROMOTE FOOD
CLIMATE CHANGE ECONOMIES SECURITY

champions123.0rg CHAMPIONS X12.3



If food loss &

waste were a
country, it would
be the 3™ biggest
source of greenhouse
gas emissions.
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Country Overshoot Days 2023
When would Earth Overshoot Day land if the world’s population lived like...
Dec 20 | Jomaica

Dec 6 | Ecuador
Dec 3 | Indonesia

Feb 10 | Qotor
Nov 25 | Cubo Feb 14 | Luxembourg
Nov 24 | lraq
Nov 14 | Guatemala o j\ D‘c 7,

Nov 11 | Egypt

Nov 8 | Colombia RN Y Mar 13 | Canada, United Arab Emirates
United States of America

Mar 23 | Australia

Mar 26 | Belgium
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‘,_’/ April 2 | Republic of Korea

=" e« Apr3 | Sweden
=2 Apr 6 | Austria
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Aug 25 | Costo Rica Moy 15 | Bohamos, Chile, ltoly
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M<:2yl |9(|5 United Kingdom
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Jul 17 | Panoma * \ ¢ June 1 | South Africa
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Jul 5 | Bolivio . June 11 | Romania
Jun 27 | lron [ Jun 22 | Turkey

Jun 24 | Argentina

Sep 12 | Viet Nomé
Sep 4 | Algerio / Z
Sep 3 | Pery, Thailond 77

Aug 31 | Mexico
Aug 30 | Venezuelo
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For o full list of countries, visit overshootday.org/country-overshoot-days. A
EARTH *French Overshoot Doy based on nowcasted data. See overshootday.org/france.

OVERSHOOT Source: National Footprint and Biocapacity Accounts, 2022 Edition Global Foolprint Network
DAY data.footprintnetwork.org c@ i St cen e



From farm to plate,
make food safe



Every year, food poisoning causes:

600,000,000 420,000 125,000

ilInesses deaths deaths among

___~children under 5

These diarrheal diseases are the
top causes of deaths and 1llnesses:

Norovirus Campylobacter Salmonella E. coli

SSSSS : World Health Organization TECH INSIDER
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IN SUMMARY

Produce more crops sustainably with less water, less inorganic fertilizers,
less pesticides, higher nutrient contents, higher vyields

But yet, be more accessible, more affordable, more palatable and safer

While also reducing food loss and waste

And, endure climate change and more risk as a result of extreme weather
conditions

Therefore, we have to convert “excess” raw agricultural produce into
edible, healthy, nutritious and SAFE food products to SAVE food
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How do we do this? \

Extend shelf-life of fresh produce

Extend shelf-life by processing



AgriSciences | EyeNzululwazi ngeZolimo | AgriWetenskappe

Fresh Produce Shelf-life Extension




Strawberries at 20 °C

Snap-on lid package

+ Not EMAP packaging
+ Airin the package

+ Faster spoiling

freshésaiie

Passive EMAP
packaging
+  Optimum adjustment
of CO, and O, in the
package
Extended shelf life
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Ethylene accumulation

Ethylene scavenger

Ripeningis
Triggered

4

Short shelf life

¢

Longer
shelflife
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/ SMART FRESHNESS
Fresh == Buy/Consume INDICATOR

Decide

Smart freshness indicator

Packaging / Film

i

During retailing ‘/_
and storage Smart freshness Meatabolites
indicator

Animal based

products
M::;gbslsloﬁta%vém — = Biochemical

reactions

Tray

|

Contains high nutrients

s

l
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Fresh milk s .fd o
pH 6.8 pH 5.5 pH 4.0

Fresh milk Drink soon Spoiled milk



Flexible Packaging Extends
Shelf Life (in days)

Flexible Packaging Reduces Food Waste
1\ Zucchini,1 —> 5 ‘w Broccoli Florets, 6 — 20
% Green Beans, 7 — 19 Bell Pepper, 4 — 20

k—. 4 Banana, 15 — 36 Q Mango, 20 —» 40

u Table Grape, 7 —» 70 t Ground Beef, 3 —* 20

’ Beef, 14 —» 23
Cherries, 14 — 28
' -

——

Source: FPA Value of Flexible Packaging in Extending Shelf Life and Reducing Food Waste Report

= 2016 Flexible Packaging Association. All rights reserved.
Please contact the Flexible Packaging Association to obtain permission to use this data.

Fresh Sliced Turkey, 14 —» 21

Lamb Steaks, 8 —* 13

Provolone Cheese, 190 —» 280

Fresh Swordfish, 7 — 12




Food Processing Shelf-life Extension

Treatment followed by aseptic packaging

Packaging followed by treatment in-package



Food Processing Shelf-life Extension



Processing Technologies

Pasteurisation Distilling

Canning & Retorting Baking & roasting
Drying Extrusion

Chilling

Freezing

Freeze-drying



Novel Processing Technologies

Microwave
Radio Frequency
Ohmic Heating

Direct Steam Injection

High Pressure
Steam Supply

Cold Liquid or Slurry Fead




Novel Processing Technologies

HPP

PEF

uv

Ultrasonics

Irradiation

Light based technologies
Cold Plasma

Ozonation

Dense-phase CO,



Novel Processing Technologies

enabled production of shelf-stable

::IIEDII: foods with retention of nutrients,

uv flavours, colour.s, lowered e(rj‘\erg\(/i

Ultrasonics and water requ1.rements, r:‘ th:Z

Irradiation waste g.eneratlon,facr;‘t::e ::ic:‘al

Light based technologies requlrements. © ds
processing al

Cold Plasma

Ozonation

Dense-phase CO,
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Shelf-life Extension \

Packaging is the Game-changer
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Basic Functions and Features of Packaging

- Contains

* Protects

- Preserves

- Enables portion sizes

- Communicates - Educates/informs

* Transports

* Merchandises, motivates sales,

- Environmentally and economically sustainable



The Way Forward

We can’t feed the world sustainably without Food Science &
Packaging

Food Science & Packaging is the critical link in the food system —
the link between primary production and consumption

Ensuring safety, shelf-life extension and preservation of nutrients.

More collaboration.
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Thank You

IMPACT OF FOOD PROCESSING

INCREASING
AVAILABILITY

QUTEN FRep
‘ TOFU

TAILORING TO
SPECIFIC NEEDS

CHANGING
FLAVOUR &
TEXTURE

REDUCING
FOOD WASTE

more
lycopene

ALTERING
ANTIOXIDANT
LEVELS

-

ENSURING
FOOD SAFETY

ALLOWING
FORTIFICATION &
ENRICHMENT

PRESERVING
NUTRITIONAL
QUALITY

F=32

MAKING IT
CONVENIENT

! <

Y

INCREASING
DIVERSITY

DECREASING
PRICE
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Contact Details

Prof Gunnar Sigge
Department of Food Science
Stellenbosch University

gos@sun.ac.za

www.sun.ac.za/foodsci
Tel: +27 21 808 3578




