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This presentation Growing Food Security - Innovation and
International Best Practice in Food Secuntas delivered to the EASL
Annual Conference 2025 by Gould League General Managem&n
Maree Mclnerney.

It is shared in the interest of helping to build capaity within the
Education System. We ask that you do not use it for comercial
purposes or share it with others outside the school withat our

written permission.

Should you require further information or wish for this to &
delivered in your school as a PD for Teachers or built on as
program for Students, please contact Gould League via
gould@gould.org.au or Ph 9585 7860 / 0429 193 134.
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CREATING A SUSTAINABLE FOOD FUTURE BY 2050
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LERO

HUNGER

Goal 2 is about creating a world free of hunger by 2030.The global issue of hunger and food insecurity has shown an
alarming increase since 2015, a trend exacerbated by a combination of factors including the pandemic, conflict, climate
change, and deepening inequalities.

By 2022, approximately 735 million people — or 9.2% of the world’s population — found themselves in a state of chronic
hunger — a staggering rise compared to 2019. This data underscores the severity of the situation, revealing a growing crisis.

In addition, an estimated 2.4 billion people faced moderate to severe food insecurity in 2022. This classification signifies
their lack of access to sufficient nourishment. This number escalated by an alarming 391 million people compared to 2019.

The persistent surge in hunger and food insecurity, fueled by a complex interplay of factors, demands immediate attention
and coordinated global efforts to alleviate this critical humanitarian challenge.

Extreme hunger and malnutrition remains a barrier to sustainable development and creates a trap from which people cannot
easily escape. Hunger and malnutrition mean less productive individuals, who are more prone to disease and thus often
unable to earn more and improve their livelihoods.

2 billion people in the world do not have reg- ular access to safe, nutritious and sufficient food. In 2022, 148 million children
had stunted growth and 45 million children under the age of 5 were affected by wasting.
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Australia's food security problem

At least one million Australians
can't afford to buy enough food

dif i

Climate change and pandemic
are disrupting the food system

There will be more
frequent Shocks to
our food supply
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More Australians
will be unable
to buy enough
food in future

More people
are becoming
dependent on
emergency food relief

Food prices will
continue to rise

Less land, water
and other natural
resources are available

to grow food ts

x Yo

Australians need
dignified
access to
nutritious food

Emerge’pcy food
relief IS not
along term

We need a food resilience plan to ensure everyone has

enough food in a world of shocks and stresses

Tvas.unimelb.edu.au /research/ projects/food print-melbourne




FOSSIL FUELS AND AGRICULTURE4:{e1]1][5:

THE MAJORITY OF AUSTRALIA'S METHANE.
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CCLIMATECOUNCIL.ORG.AU | crowd-funded science information

51.5% of methane comes from Agriculturd/e need to
scale up available and emerging methane solutions ant
iIncentivise farmers to adopt them. For example, feed
supplements for cattle, such asd seaweed
Asparagopsis, whiclf,fed daily, has been shown to
reduce methane from livestock by 90%.

Other agricultural solutions include: vaccine treatments
for cattle gut microbes, methane-reducing pasture
species, and selective breeding of lower methane cows

Adjusting our dietscan also help mitigate methane
emissions as well. Reducing meat and dairy
consumption and increasing the proportion of our diets
from plants has climate, as well as health benefits.

Although not best practice in agriculturanore
information for consumers about the climate impacts of
food will help everyone make more informed choiegs
Kangaroo.



ECONOMIST
IMPACT

Home v

Explore countries About Methodology Download the index Resource library

The 11th Global Food Security Index shows a deterioration in the
global food environment for the third year, threatening food
security

Affordability

Measures the ability of consumers

to purchase food, their
vulnerability to price shocks and
the presence of programmes and
policies to support consumers
when shocks occur.

The GFSI considers the issues of:

Availability

Measures agricultural production
and on-farm capabilities, the risk of
supply disruption, national
capacity to disseminate food and
research efforts to expand
agricultural output.

Quality and Safety

Measures the variety and
nutritional quality of average diets,
as well as the safety of food.

Sustainabhility and

Adaptation

O OO e

Assesses a country's exposure to
the impacts of climate change; its
susceptibility to natural resource
risks; and how the country is
adapting to these risks.



ECONOMIST
IMPACT

| The Global Food Security Index 2022 shows continued
- deterioration in the global food environment for a third year

sy

Increased risk of armed conflict and soaring food prices
continue to stress the global food system

The GFSI 2022 shows that we need to manage natural resources like land and water
more effectively in the face of extreme weather and rising temperatures

nt is needed in agricultural R&D to ensure
long term resilience and sustainability of the global food system

. . . 5 Supported by:
For more information on the drivers of global food security,

visit the Global Food Security Index 2022: economistimpact.com/food-security-index /4 CORTEVA

agriscience



Need to reduce microplastics in our soll.
Microplastics increase soil pH and

Aboveground biomass

decrease microbial activities as a functio ““"""““‘i“
of microplastic shape, polymer type, and
. Fhotosynthesis
exposure time. i

Water & nutrients BB Transpiration

Screening of the impacts of microplastics
across ecological levels

Functional links

Water evaporation
Biomass o
Plar?t allocation, leaf & _..-f""" Pare connectivity
performance root traits r'd

Soil microbiome

Water availability ——» Wet - dry cycles]

Microbial activity & plant- — — l 1 S l

microbe symbiosis ™. Pore space

& soil aggregation

Soil abiotics Soil structure & water cycling : , I"~r:H;=-t & l:m:;:F traits —- Mu:ruina! activity [
Selection of microbiome T

b B, PES. PET P P | Microplastics change the

Microplastics soil structure & composition




Smart Floating Farms
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Smart Floaling Farms (s

SYSTEM LAYERS:

WHAT ARE WE PROPOSING?
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THE SMART FLOATING FARMS INTEGRATE PHOTOVOLTAICS ,SOLAR FARMING AREAS, HYDROPONICS-GREEN GROWING
EXISTING RACKS, CONTROLLED FISH FARMING AND IT TECHNOLOGIES IN ORDER TO REDUCE FOOD PRESSURE.ALL
SYSTEMS ARE 100% COMPATIBLE AND ABLE TO BE INTEGRATED IN 1 SFF MODULE
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Vegetables & Fish potential types
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Farming without soil: new Japanese tech
makes growing fruit and vegetables
% }ee] 0 ]Jv vC VA]E}vL

Polymer film is the key to a cutting-edge farming
method that makes it possible to grow fruits and
vegetables on practically any flat exterior.

Made of hydrogelt a super absorbent material typically
used in household products such as disposable diaper:
the film works by soaking up water and nutrients
through a multitude of nano-sized pores measuring one
millionth of a millimetre in diameter.

Plants grow on top of the film, but instead of diggi
Into the ground, the roots spread across the suefat
the membrane in wispy, fan-like formations.



Globally, the U.N. has
predicted that 68% of
$Z A}Eo [+ %o} %[ f'(g;,
will live in urban areas by _#i&,
2050, compared with |
55% in 2018Urban
farming will become
increasingly important
as society reorganizes.
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Urban agriculture using
commons resources
(rain) is one way to aid
food security.
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We need to use what is
freely available to ust

to grow food.
Abandoned buildings,
footpaths, rooftops in all

forms!




Year round
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Water systems

Meeting the growing demand for fresh fruit and vegetablestii@r local and export
markets in a country witharsh climate and mostly uncultivatable lanth ensure food
security and jobs for over 10,500 people requires:

1. Greenhouses with data analytiqéirtificial Intelligence) to provide predictive analytics
S0 one can respond faster to changes in market conditioxisb&tome more
competitive.

2. Use the high-tech greenhouse model to maximize the amount af fsoduced within
smaller spaces antteate more efficiency than conventional agriculture

3. Take full advantage of the natural agricultural resourceslable in Iceland. The
abundance of fresh water for irrigation and the preponderea of geothermal energy
to heat and cool the facilities.

4. Organic farming By growing crops indoors, the need for pesticides and athemical
inputs are reduced, thus healthy food is grown in an envirentally friendly and
climate resilient space.



Dairy Farming
Morocco




Benefits of Agroforestry

Creates

Provides & microclimates
Shields livestock habitat for % 9
pollinators

and crops from
wind and
extreme weather
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Source: USDA National Agroforestry Center Graphic by Emilie Austin, EES|

The total land for the project will be around 4 500
Ha.

Agroforestry will cover around 4000 Ha.

3000 Ha will be used for seed production with the
remaining 1500 Ha used to grow different crops
some of which will be used as supplementary
fodder. Some of the crops will also be used to
produce herbal and or medicinal products.

There will also be milking sheds, production
facilities and an R&D facility.

9 A full comfort modern, air-conditioned 7000 to
8000 dairy F R Zdaffacity barn

9 Imported 7000 premium pedigree Dairy Cows
pure breed high quality

9 Automatic Milking Robots



Dairy cows are sensitive to different stress,
especially heat. Thermal stress, starting at 25°
C and even less, leads to a decline in
production. Deaths start to be recorded from
42° C.

Barns can capture methane for all energy
needs and designed to offer optimal conditions
of comfort, temperature, hygiene, air quality ...
for extended stays and even quasi-permanent
ones.

e automatic brushes on demand.
 comfortable mattresses to lie down on.

e ventilation for fresh and clean air at all
times, along with fresh and clean water at
will.

» scraping effluents several times a day, and
frequent cleaning of their living space.




The chosen trees and shrubs will be
fast growing, agroforestry compatible,
fire resistant, regenerative, high
biomass producing, thus high carbon
yield storage capable.

They will also be drought resistant,
while native species seem to be more
forest fire vulnerable and no longer
adapted due to climate warming.
Unmanaged forests are vulnerable to
brush fires.

Silvopastoralismwith livestock grazing
between trees or planting and
harvesting feed for livestock will be a
good solution to improve the system
fire forest resilience.
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The ideal temperature for grass growth is
permanently adjusted day and night. The right
dose of water is provided at all times. Pests,
insects, and pesticides are excluded including
biological insecticides; thus no pesticides nor
chemical residues will be found in milk.

Daily evolution of barley on right shows the young
shoots (day 7) are at the optimum stage for dairy
cow nutrition. 9t day shows the grass and roots
that are also consumed. Unlike grass in pastures,
these roots are edible because they do not have
soil residues.




Agroforestry increases maize yields in Zambia

Yield
A 190% 97% 114% 88%

6,000
5000
4,000
3,000

200
1,000
, IR

2007-2008 2008-2009 2009-2010 2010-2011
I Outside of tree canopy Under tree canopy

Kilograms per hectare per year

Note: Average maize grain yields from trial Stes under and outside
canopies of mature Faidherbia albida trees across regions in Zamba WORLD RESOURCES INSTITUTE
Source: Shitumbanuma (2012),



\\W/ Food and Agriculture
Q § Organization of the https://www.fao.org/millets-2023/about/en
United Nations

INTERNATIONAL YEAR OF

MILLETS




1. The sustainable cultivation of millets can support climate-resilient agriculture
SDG 13 (Climate Action) and SDG 15 (Life on Land)

. Millets are often referred to as climate-resilient crops because they can grow on arid lands
with minimal inputs and maintenance, are tolerant or resistant to diseases and pests and are
more resilient to climate shocks than other cereals.

. Including and/or expanding the production of millets in national agricultural systems can
support the transformation to more efficient, inclusive, resilient and sustainable agrifood
systems for better production, better nutrition, a better environment and a better life.

2. The sustainable production of millets can fight hunger and contribute to food security and nutrition
SDG 2 (End Hunger)

. In arid areas, millets are very often the only crops that can be harvested in the dry season
and are a crucial part of the household food basket. Millets can help to overcome food
scarcity in difficult periods, therefore contributing to the food security and nutrition
of vulnerable populations.

. Millets can grow in very poor and fertile soils in dryland conditions and do not heavily deplete
soil nutrients. By providing land cover in arid areas, they reduce further soil degradation and
help support biodiversity and sustainable land restoration.

https://openknowledge.fao.org/server/api/core/bitstre ams/c8e62919-c89a-4b74-a342-9501100c7327/content



3. Millets can be an important part of a healthy diet
SDG 3 (Good Health and Well-Being)

00D EALTH . Millets are good sources of minerals, dietary fibre, antioxidants and protein. With a low

AND WELL-BEING

glycaemic index, they are a good option for people with high-blood sugar. Millets are
also gluten-free and an excellent and cost-effective source of iron for iron-deficient diets.

. As whole grains, each variety of millets provide different amounts and types of fibre. Dietary
fibre has a role in regulating bowel function, blood sugar and lipids, and satiation.

4. Greater consumption of millets can offer opportunities to smallholder farmers to improve their livelihoods
SDG 8 (Decent Work and Economic Growth)

o w0 . The production of millets and the demand for them has declined as other cereals such as
wheat, maize or rice became a dietary preference. By promoting millets and regaining market

opportunities, additional sources of revenue can be created for smallholders and in the food
sector, boosting economic growth.

. Millets were among the first plants to be domesticated and for centuries, they have been an
important food for hundreds of millions of people in sub-Saharan Africa and
Asia. They are deeply rooted in Indigenous Peoples’ culture and traditions and therefore a
strategic crop to guarantee food security in areas where they are culturally relevant.

i




5. Proper handling of millets is key to maintaining their high quality and nutritional benefits
SDG 2 (End Hunger) and SDG 3 (Good Health and Well-Being)

sovwh . Timely harvesting ensures good grain quality followed by threshing to remove grains from
the stalks. Controlled mechanised processes for the dehusking of millets, at any scale, are
_M/" more efficient than manual dehusking, as they reduce losses from spillage and provide clean
intact grains that are ready for market. Smallholders and supply chain holders benefit
accordingly from better incomes and reduced drudgery.
. Innovative agro-processing, especially in the production of nutritious foods, could target both
traditional and non-traditional markets such as youth, urban consumers, tourists etc. This
value addition could lead to market expansion, and increased food and nutrition security and

incomes for smallholder farmers.

6. Greater trade in millets can improve the diversity of the global food system
SDG 8 (Decent Work and Economic Growth) and SDG 12 (Sustainable Consumption and Production)

) _— . Millets, including sorghum, account for less than 3% of the global grains trade. With the

need to improve the resilience of global trade and its ability to respond to sudden changes in
the foodgrain market, millets are a valuable option to increase output diversity and mitigate
risks related to production shocks.

o

. Market structure and transparency, in relation to volumes and prices of millets, are key
elements to ensure stability and sustainability. It is important to ensure that millet
traders benefit from the same tools as other grain traders, such as digitalization,
which could boost the added value of millet along the grains value chain and consequently
provide more revenue opportunities for producers.



Farming in the desert
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Natural pest control and mixed cropping with soils
supported by compost, biochar, ash and aeration.
They feed the soil not the crops to get lifelong
productive farms within 3 months.



























In Australia t regenerative farming is being
supported by the Emissions Reduction Fund.

Commencing 2025 biodiversity credits part of the Nafkepair
act.will_ support farmers tmcrease biodiversity on farmby to
restoring and protecting the environment. It encouragesure
positive land management practices that deliver improved
biodiversity outcomes such as:

T Re-establishing vegetation along waterways.

T Keeping pests and feral species from destroying napeeies
and ecosystems.

T Planting a mix of local native species; protecting rare gnadsl
that provide habitat for an endangered species;

The Nature Repair Market will provide opportunities foiproved
outcomes for nature in both the carbon and biodiversitgrkets.



Growing crops in deserts and on
dry arid land



Sundrop Farms use the sun to desalinate seawaterrigation and to heat and cool greenhouses as require
and thence cheaply grow high-quality, pesticide-freeetalles year-round in commercial quantities.



© Anne-Maree Huxley, MOSS and the Blue Economy Insti&t2014. All Rights
Reserved.
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© Anne-Maree Mclnerney 2016. All Rights Reserved.









T Insect larvae are the natural food of chickens and duckisarwild and fish in streams
and river systems. Their nutritional composition is ascyas that of fishmeal and better
than soya.

T The BSF larvae will eat kilograms of scrap food a nigianmmposting units, eliminating
food wastebefore it can even begin to rot.

THigh in protein and fat they could become a main ingretieriuture animal feeds.

T They also produce excellent wound healing treatments.















The international trade in animal feed has an estimated turnover of
just under AUS $600 billion every year.



UN FAO estimatethat commercial feed
productionwill need toincrease by 70% by
2050to meet the growing demand for protein
Black Soldier Flies are high in protein, making
them highly attractive for various livestock
production systems, and a possible alternative
to the meat, fish, and soy bean meal that
currently comprise 60 -70% of production costs

Developing sustainable aquaculture systems, i
particular, is becoming increasingly critical as
we look for healthy and affordable sources of
protein. The World Bank estimates that by 203(
nearly two-thirds of seafood will be farm-raised
This is a huge opportunity to replace fish and
soy meal currently used to feed fish.









The importance of
teaching kids how to
grow food!



Teacher Steve Rix has been
transforming lives by
teaching his students and
now students from right
across the globe how to
grow food and importance
of nutrition.

He started with an
afterschool program and
vacant land near his school.
His students soon earnt
more than their parents!

They continue to break
new ground from designing
and building the first year
round, wheelchair
accessible urban farm and
culinary training kitchen in
the nation to establishing a
Cancer Treatment Centre
commercial farm fully
staffed and run by foster-
care youth.



Aust has Its own version of the Green Bronx Machine
Farm my School

Turning a disused soccer pitch in to a productive gaat@hthe community paid to be part of it!
https://www.abc.net.au/gardening/how-to/growing-school/1089432?utm_content=Ilink&utm_medium=content_share




GREEN HOUSE FUTUREFOODSMIAHMSQUARE
https://youtu.be/ _dBTypWLTow



Live at Fed Square or visit:
https://www.futurefoodsystem.com/tours



We must introduce systems thinking and closed loop systems to
achieve zero waste in food productionCase Study Waste
Waters of an Abattoir in an Italian city of 100,00thbitants

Source: Systemic Design



Linear Approach

Source: Systemic Design, Luigi Bistagnino



Source: Systemic Design, Luigi Bistagnino

Systemic Approach



Source: Systemic Design, Luigi Bistagnino



Introducing
Vortex Processing Technology by Watreco, Sweden

The idea behind VPT - Vortex
Process Technology is to allow a
fluid to self organize into an ordered
vortex movement.

The uniquebiomimetic designof

t SE }[s AJES £ P v E 3}E
the harnessing of the extreme

power of a tornado in industrial
applications.



Flowmixer from
Watreco Is aerating
river systems and
Increasing
aquaculture yields
by a factor of 5






Something extraord
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Case StudydTomato early plant growth

T Pilot study examined whether
treatment with Vortex Process
Technology of the irrigation water
used on tomato plants had any
affect on plant growth.

T Plant height, stem, width and
iInternodal length were
significantly different in tomato
plants grown in Vortex-process
water compared with the
untreated control.

1 This study focused ONLY on early
plant growth phase and no other
Influencing factors were studied.

T In other studies where full crops
were grown, results were similar to
that found in cucumbers.



Netherlands 6Cucumbers grown
using vortex technology

9 Total yieldl 6.35 %

9 Rejects b 19.75%

9 Quicker growth

9 Overall improved quality In
taste and shelf life



© Anne-Maree Mclnerney 2016. All Rights Reserved.

Paprikagrown using Vortex Treated
water at the Improvement Centre Iin
the Netherlands showed similar
results to Cucumbers

9 Total yieldl 6.35 %

9 Rejectsb 19.75%

9 Quicker growth

9 Overall improved quality in taste

and shelf life



In the desert and in space,

the Vortex Process Technology
IS being used to spray water and
fertilizer to grow crops known as
Aero Ponics.

Yields are similar to that of the
cucumbers grown using vortex
treated water.









ADVOCACY is a key part of ensuring Foo
Security. Will you and or your students
sign up?






For further information and or support contact

Anne-Maree Mclnerney
General Manager
Gould League

Email: gould.org.au
Ph: 03 95857860 / 0429 193 134
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