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Global Food and Nutrition Security team

e Multi-disciplinary team who partners to deliver outcomes for a sustainable, food secure world
/ :%jt'\ =1 -3 \

https://research.csiro.au/foodglobalsecurity/
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What does CSIRO contribute to the F&V space?

Value chain analysis

Systems analysis — Global Food and Nutrition Security team




Production > Plant breeding and farm management

> Improved selection tools — genetic markers, phenomics and selection
of elite lines

* Wineand tablegrapes, almonds, avocado (wheat, sugarcane, canola)

» New varieties with resistance to major pathogens, improved quality
and differentiated products

* Wine, tableand dried grapes, citrus, mango, lychee, macadamia (soybean, sugarcane)

» New rootstocks with improved resistance to root pests and tolerance
to salinity and drought

* Wine, table and dried grapes, almonds

» Improved management techniques to manipulate flowering, ripening and
guality attributes

* Wine, table and dried grapes, almonds, avocado, apple

» Improved modelling of plant/crop and gene-to-phenome

https://www.csiro.au/en/Research/AF

5 | Fruitand Vegetable Food Systems | Jessica Bogard



— > Food innovation centre

Processing technologies for ” ' R
increased shelf life, reduced | : '
seasonality, retained/enhanced
nutritional quality:

e Extrusion

Food waste
collection &

High pressure processing recovery
(HPP)

* Modified atmosphere
paCka g|ng ::rur;ce Input:
. e . rocessors Food waste processing
e Separation and stabilisation Wrolessers & value added
Cool stores ingredient production Biofue.l Lo -0
Advanced capability in sensory faclty prodicon Functonal Foods
and consumer science L Sanguansri

https://www.csiro.au/en/Do-business/Partner-with-our-Business-Units/Do-business-Agriculture-Food/Food-innovation-centre/Our-expertise/Horticulture
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Tt > Food innovation centre

Food waste: Excess crops become
Program on food loss: base for healthy snacks

Aim - to divert and transform edible food loss, using

novel processing methods to add value and enhance
sustainability

 Extrusion = snacks or powder from broccoli, carrot,
apple and other F&YV (utilising imperfect produce that
would otherwise be wasted)

® Snacks can be eaten as is

e Powders can be added to smoothies, dips, sauces, spreads,
pasta, noodles or bakery items
* Vision that growers/groups of growers could generate a ==
secondary income from imperfect produce/waste
material

https://blog.csiro.au/broccoli-better-latte-than-never/
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Distribution > Tra N S I T tOOI

e CSIRO's TraNSIT tool analyses
transport and logistics options for

DARWIN "-’.I

agriculture to identify potential o

cost savings. — [ —
e Used by industry to inform et Meraak

logistics/decision making S

* Used in decision making around
infrastructure investment

TRAILER COUNT

-1

! 5,000
120,000

https://www.csiro.au/en/Research/LWF/Areas/Landscape-management/Livestock-logistics/TRANSIT &
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consumpﬁon> Increasing demand — VegEze App

e <5% of Australians eat recommended
# Vegeta ble Serves ! Virgin = o 3 mm il Virgin = 15:17 ot Virgin =

* { Back Total serves { Learn
* CSIRO developed anapp that EG 2 Noverber 2017
challenges people to eat 3 serves of

veg at dinner over 21 days EZE

* The ‘challenge’ period helps to Do 3 at dinner

How to: stir-fry

e Sta bl i S h n eW h a b i ts A 21 day challenge to get you in the Stir-frying uses high contact heat with the pan

healthy habit of eating more

N 8 © " to cook vegetables. Adding a small amount of
veggies, starting with 3 at dinner healthy oil to your veggies will have the benefit

® T he a p p g i Ves i nfo O n po rti On Si Zes 3% /5 serves of making fat-soluble vitamins such as vitamin A

A COMMUNITY RESEARCH STUDY more available to your body.
CONDUCTED BY CSIRO

and prompts with easy ways of st s e ke e
increasing intake : o s s e
) stir-fried veggies every time:
* Impact: Average serves of vegetables e | |||||| ||||||||| pmm
increased by 0.6 serves at 21 days, ¥ . ' ‘m o
and 0.7 serves at 90 days

https://www.totalwellbeingdiet.com/media/1223/2018-vegeze-impact-report.pdf
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Increasing demand: Vegetable education
resource for primary schools

Theoretical Framework of

ritten resources Exposure & Sensory Cross-Curricular
Education
e Aimed at changing * 5 x 1hr lessons : e Science
children’s knowledge, * Vegetable tasting
attitudes& receptivity e Aimed at each of D | ¢ of th ¢ Physical Health &
to consuming three age stages seenvseesopmen ot the Education (but no
vegetables (ages 5-8, 8-10, and explicit health
10-12 years) of _ messages)
e Aligned to the Australian primary * Hands-on learning
curriculum schools. @ Food
Nutrition
. Education
e Suitable for teachers’

needs to facilitate

i D)



CSIRO value chain capability

Carbon & water
footprinting

Life cycle
analysis

Adaptive

Optimisation .
value chains

e 1 c;r/nfemntl 179 ‘ o analytics

= % w
T e

18 f5.2060
Supply chain

Block chains .
indices

=N
A=
T
-
\

Social network Nutrition-sensitive
analysis agriculture

https://adaptivevaluechains.com/info/

11 | Fruitand Vegetable Food Systems | Jessica Bogard



Systems analysis from local to global scales— Global F&N Security team

"~ Agricultural |
Nutrition-sensitive Nutrition and

agriculture and Health Develop-
juaculture systems

Science ment
Economics

- Carbon sequestration .
- Land use and environmental Environ-
management mental

- Climate impacts, adaptation Science
and mitigation

Animal
Science

Data
- Stochastic frontier analysis Science /

Statistics

https://research.csiro.au/foodglobalsecurity/

- Value Chains

- Agricultural Policies

- Sustainable and

profitable livestock
systems

Methods and data:
* Scenarios and projections
*  Agricultural systems analysis and
modelling
*  Dynamic simulation
modelling for land use, food
production and economics
*  Crop modelling
* Statistical modelling
* Spatial analysis
* Environmental impact assessment
* National agricultural censuses and
surveys
*  Food composition data bases



Example 1 - systems modelling

* Modelling approaches to map value addition throughout the chain (methods applied to
Cassava in this case, but applicable to any value chain)

Labor value (by
product)

Profit/ton
Value chain cassava

Labor value (chip Labor value (flour

Transporter value production) production)

producers
Laborvalie U ) By product performance ($AUD) produced

(Cassava profit Transporters value i

production) e X (processers) Cassva Producers profit 23
» eel production for IQI}Id CPP + Chip cluster
sheep feed fertilizer .

\ / profit 37

1 SVIRE CPP+CCP+ By-products

o =z - /bassava on 7 . C u_ster £ - chip e rofit
New planting & farm Selling cassava Chips Selling chips to 1nventory PT BCM flour P 44
replanting to clusters BCM production

CPP+CCP+BPP+ Labor
profit 84

CPP+CCP+BPP+LB+

MOCAF flour
processing cost

Selling cassava to
duck farmers

Chip .
processing MOCAF flour  BTransporters profit 89
cost MOCATF chip price
Cassava price . . q
production cost Cassava Confidentia |, Kanar D VAY[S{S
price (unpublished)
P \ iy
Producers Chip cluster PIBCM

profit
profit profit



Example 2 — mapping global nutrient production

* Small and medium farms produce between 50-75% of the world’s food

Vegetables
Sugar crops
Roots and tubers
Pulses

Oil crops
Livestock

Fruit

Fibre

Cereals

Vegetables
Sugar crops
Roots and tubers
Pulses

Oil crops
Livestock

Fruit

Fibre

Cereals

Vegetables
Sugar crops
oots and tubers
Pulses

Oil crops
Livestock
Fruit
Fibre
Cereals

Central America

HTHTHE -I I
-
| :
-
g

Sub-Saharan Africa

South Asia

West Asia and North Africa

Farm size
(ha)
3 >200




Mapping child growth failure in Africa
between 2000 and 2015

oc Shicl
Nicholas Gractz aris K S, ,S B] Burstein', Ewan Cameron®,
Danicl C. Cascy F ¢ V
Mario Herrero®
BenjaminK. nathan F. M isalan M. Noor' Puja Rao',

Raw einer Jr!, Smith!, Daniel J. W Mokdad!, Stephen S. Lim!,
Christopher J. L. Murray!, Nicholas J. Kassebaum'-#§ & Simon I. Hay

Brandon V. Pickering!, Lucas Earl',

Insufficlent growth during childhood is assoclated with poor health outcomes and an Increased risk of death. Between
2000 and 2015, nearly all African countries demonstrated improvements for children under 5 years old for stunting,
wasting, and underwelght, the core components of child growth fallure. Here we show that striking subnational
heterogeneity In levels and trends of child growth remains. If current rates of progress are sustained, many areas of Africa
‘will meet the World Health Organization Global Targets 2025 to improve maternal, infant and young child nutrition, but
high levels of growth fallure will persist across the Sahel. At these rates, much, If not all of the continent will fall to meet
the Sustainable Development Goal target—to end malnutrition by 2030. Geospatlal estimates of child growth fallure
provide a baseline for measuring progress as well as a precision public health platform to target interventions to those
populations with the greatest need, In order to reduce health disparities and accelerate progress.

[3-40-150 _@-2500-6000 N

(A) calcium, (B) folate, (C)iron, (D) protein, (E) vitamin A, (F) vitamin B12 (G) zinc




Example 3 - Policy coherence for nutrition?

1. Mapping of key policies which shape the food system
2. Assessment of their coherence with positive nutrition outcomes
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The issues — Availability:Need gap

Production and Demand at Farm Gate

o s Vegetables

Vegetables (incl mushrooms){millions of tonnes)
o

2000 2010 2020 2030 2040
(Ridoutt et al, 2017)

Grains(millions of tonnes)

20

Production and Demand at Farm Gate

Recommened  @FAINS

1 1 1 1 1 1
2000 2010 2020 2030 2040 2050



[ Urban
[ Rural

The issues: affordability and
availability

* “The consumption of fruit and vegetables is low
worldwide, particularly in LICs, and this is associated
with low affordability” (Miller, 2016)
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* Mean daily F&V consumption was: ~ Mighincome * Uppermidde " Lowermiddie Lowincome
e 2-14 servingsin LICs
[ ]

3-17 servings in LMICs
4-31 servings in UMICs
5-42 servings in HICs

Number of types of vegetables available

Miller et al, 2016

- ' . . .
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The issues: Cost of F&YV relative to unhealthy food

Figure A: Estimated average annual price changes from 1990

* Price of fruit and vegetables * 55-
91% from 1990-2012 whilst many
processed foods are getting
cheaper

-4 -3 -2 -1

Grain
Dried rice
Rice } Staples
Tortilla and maize flour
Vegetable oil
Soy oil } 0il and sugar
Sugar

Meat, Poultry and its products
Fish

Beef

Chicken

Chicken

Vegetables

Tomato

* Consistentwith findings in Australia
(Harrison, 2010)

* In remote Indigenous communities
in Australia, from 1986-2012,
affordability of F&V 1 by 30%, and
consumption doubled (Lee, 2016)

e BUT...affordability of discretionary foods
also increased and the net result was a
decline in overall dietary quality

Meat, poultry, fish

Orange

Cabbage

Tomato

Fresh vegetables

Fresh green vegetables
Cake, hiscuit and bread
Ramen

Sweet biscuit
Chocolate and snacks
Ready meals

Ice cream tub/block

Fruit &
vegetables

Processed foods

UK|MXIMX|BR|KR|CH|UK|MXIMX|KR|BR|BR|CH|UK|MX| BR|KR|CH|MX|BR|KR|MX|BR|KR|CH

\_Y_)

(Wiggins and Keats, ODI, 2015)




The issues: Global funding environment

FIGURE 6.6: CGIAR research funding allocated to specific crops in 2012 (in US$ million)

Rice

Maize

Wheat
Livestock and fish
Cassava
Bananas & plantains
Sweet potatoes
Potatoes

Yams
Groundnut
Chickpea
Sorghum
Beans
Pigeonpea
Soybean
Cowpea

Pearl millet
Lentil

Faba bean
Roots, other
Finger millet
Barley

World Vegetable Centre

c-lllllllllllllu

Global Panel report on Food Systems and Diets, 2016




The issues: Australian funding environment

Investment in agricultural R&D by food e -
groups 2010-2015

Australian Guide to Healthy Eating

|||||||||| Veget

Vegetables and fruit,
$494 million

Grains,
S947 million

DE][a"A
$220 million

Meat, $728 million

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Discretionary food
$109 million - sugar
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Data gap: Nutrient composition *’ ‘

of indigenous varieties TN
Vitamin A content Portion needed to
(RE/100 g) meet RNI for adult
woman (g)
3 banana varieties found in Solomon Islands
Aibwo/Suria 871 57
Fagufagu 698 77
Saena 16 e
Cavendish 6 2333

RNI, recommended nutrient intake WHO/FAO 2004
RE, retinol equivalents

Aibwo banana

Englbergeret al, 2010
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Thank you

Jessica.Bogard@csiro.au

Follow me on twitter: @bogard_jessica
Follow our group on twitter: @GlobalFoodTeam

Group website: https://research.csiro.au/foodglobalsecurity/




