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Australian National Outlook: A world leading integrated framework

Material and energy intensive industries (Australia, 2012)
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Our analytical framework

FIGURE 3 OVERVIEW OF THE NATIONAL OUTLOOK ANALYTICAL FRAMEWORK, AND PROJECT FLOW
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* The National Outlook is the
most integrated and
evidence-based national
scenario assessment of these
issues yet attempted.

* The analysis uses nine linked
models to explore global and
national trends and
uncertainties.

Source: Hatfield-Dodds et al. (2015) Australian National Outlook 2015: Economic activity, resource use, environmental performance and living standards, 1970-2050.
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Issues and scenarios explored

FIGURE 4 OVERVIEW OF THE NATIONAL OUTLOOK SCENARIOS
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Source: Hatfield-Dodds et al. (2015) Australian National Outlook 2015. Economic activity, resource use, environmental
performance and living standards, 1970-2050.
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Growth and living standards

A3. PER CAPTIA INCOME BY WORLD REGIONS, 2010 AND 2050
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Source: CSIRO (2015) Australian National Outlook 2015 — Chart Overview: Economic activity Living standards,
resource use, environmental performance and living standards, 1970-2050. CSIRO, Canberra.
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* Asthe number of peoplein

high income countries triples
to 2050, so does the demand
for Australian exports.

By 2050 the world economy is
projected to grow to be
around three times larger
than it is today,

with average global income
per person more than
doubling from 2010 to 2050
across all scenarios




Agricultural prices are projected to trend upwards

Crops export price index
Australia (USD)

Livestock export price index
Australia (USD)
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Global scenarios and key assumptions
—— Low population, very strong abatement (L1)
- High population, strong abatement (M3)
- High population, no abatement action (H3)
—— Medium population, moderate abatement, higher global agricultural productivity (M2)

Source: Hatfield-Dodds et al. (2015) Australian National Outlook 2015: Economic activity, resource use, environmental performance and
living standards, 1970-2050.
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Agricultural output increases by 50%
or more, even with land use shifting to other uses

Impact of new markets on land sector income
(purple) and agricultural output from most

productive land (grey) in 2050 - 100%
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FIGURE 14 PROFITABLE RURAL LAND USE COULD SHIFT DRAMATICALLY,

RAISING CHALLENGES AND OPPORTUNITIES
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Some sobering figures

* Agricultural outputs will have to increase by

70% to feed almost 10 billion people by 2050
(70% from population and 30% from income growth).

80 to 90% of the increase in crop production
will need to come from improved yields and
10 to 20% from increased crop area (1.4 billion
hectares).

Annual global crop yields are currently
increasing by about 1% suggesting that on the
current trajectory we will only attain about
half of the total increase needed by 2050.

Increases in the order of 1.4% will be required
to meet the global demand
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718 By 2050,
the world’s
billion population will
increase by one-
third (33.7%) —
from 7.18 billion
2014 2050 t09.6 billion

people.?

Urbanization is accelerating. The share

of the world's people

living in urban areas will

m%rease from 54% to 66%
66% by 2050.2 More o
people — living in cities,

making more money and

shopping in supermarkets

— will be able to afford
increasingly diverse diets 54%
and will demand more

expensive foods.

Economies are growing and incomes are
increasing. By mid-century the world’s middle
class will grow from 50% to 70% of the

population, with
a0 aoe

most change taking

70% place in developing
50% countries.*




Megatrends impacting Australian rural

Industries

A hungrier world - population growth will drive
demand for food and fibre.

A bumpier ride - Globalisation, climate change
and environmental change will reshape the risk
profile for agriculture.

A wealthier world - A new middle class will
increase food consumption, diversify diets and
eat more protein.

Transformative technologies - advances in
digital technology, genetic science and
synthetics will change the way food and fibre
products are made and transported.

Choosy customers - information empowered
consumers of the future will have expectations
for health, provenance, sustainability and ethics

A hungrier

world
A bumpier ride A wealthier
world
Transformative
technologies customers



Implications for Australia - A Hungrier World

Figure 12. Australia exports by region, 2012/13
(AS million)

* Australia is well positioned — both in terms of geography and comparative

advantage — to supply growing overseas markets. Currently export 40% of
all milk produced. ' 4 \
g—

* Improvements in productivity rely on strong innovation systems historically
yielding high returns to Australian agriculture 8:12.

* Given over 90% of Australia’s food needs are already met by in-country ! South East Asia (8810)
production, Australia will make an important contribution to global i et
demand. B

5 Micde East ($300)

* Increasing demand for land to meet renewable energy and GHG mitigation 7 Amencas 8115
could have implications for Australian Agriculture.

Source: Hjkowicz et al., 2015 E




Implications for Australia - A Wealthier World

201370 2022

* GDP per capita is expected to rise from US$14,000 per person per year to
USS17,000 by 2020 and $28,000 by 2040.

* Calorie intake is projected to increase from current levels of 2,940
kcal/person/day to 3,050 kcal/person/year by 2030.

high dessaad for meat, crops, fibor asd
fued

* Protein consumption in ASEAN is expected to increase by 120% and dairy
by 50% by 2050.

2370 022

* A critical competitive advantage for Australia is to maintain and extend
it’s reputation as a supplier of high-quality products with high
environmental, health and safety standards. (e.g. organic certified food
volume into China has risen from 135 million tonnes in 2003 to 1.96
billion tonnes in 2006 — with number of products rising from 231 to
3,010).

Source: Hjkowicz et al., 2015 @




Implications for Australia - Choosy Customers

Figure 1: Global Functional Product Launches 2006-2011
6,000

e Consumers across the world are increasingly interested in functional
foods, those designed for specific health outcomes.

5,000

* In 2010 the global market estimate was US$90.5 billion, with 38% of 3000
this from diary related products e.g. pro-biotic yoghurts, A2 milks etc. =0 I I

0

Number of products
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* Increasingly consumers are interested in the provenance of foods, this
is likely to play an increasing role in the future.

Source: Mintel GNPD

Global Functional Foods Market
(2010, % Value)

* There is a significant opportunity to increase and maintain market share
by communicating the provenance, ethics and environmental
performance of Australian produce.

Source: Hjkowicz et al., 2015 E




Implications for Australia - Transformative Technologies

Increasingly we will see the application off robotics and GM to
agriculture.

* Technology advancement in the field of energy will see continued
expansion of biofuel production (68.3 million tonnes in 2006 to 130
million tonnes in 2012).

* By 2020 the market will still be dominated by first generation biofuels.
with technologies for second generation yet to reach

industrial scales.

Cereals

= Roots and

Tubers
LOSS AND WASTE m Fruits and Vegetables LOSS AND WASTE
BY KCAL ®m Oliseeds and Pulses BY WEIGHT

(100% = 1.5 quadrillion kcal) = Meat (100% = 1.3 billion tonnes)

* Big data systems and digital technologies may bring better
risk management, with new technologies reducing food
waste and improving shelf life.

Source: Hjkowicz et al., 2015 E
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Implications for Australia — Bumpier ride

 Australia’s production environment continues to become more
challenging.

* More opportunistic production systems will be needed to respond to
increasing climate variability. Ghange nuhot yold ptenta kghayenn

-100 -75 -50 -25

Change in mean
yield since 1990

* The effects of climate change on food production will vary geographically
but overall there are more negative than positive impacts likely in

Australia.

* Globalisation of supply chains increases the cost-effectiveness of inputs v adll
for agricultural production but if the supply chains are narrow this might e %
lead to more risk. Wi en

Rainfall trends




Climate shocks are felt throughout the chain

Brisbane - 13 January 2011
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Climate chains: An Adaptive Value Chains self-assessment tool

* Climate chains is designed to assist businesses self-assess climate risk across their value
chains.

* |t provides businesses with a systematic approach to developing adaptation strategies
across their chain by:

e Understanding how climate impacts on their chains, now and into the future
e Providing a collaborative platform for multiple users — within the business and across the supply chain
e Supporting monitoring of progress against managing climate risk

https://adaptivevaluechains.org/
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Adaptive Value Chains
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valuating supply chain risk exposure

Adaptive Value Chains

Adaptive Value Chains
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Based on a 75% data completion, your

climate risk exposure assessment is

8/10. You can improve the accuracy of this 32 75+ 8/10
report by ensuring you have covered all

stages of the chain. Inviting a colleague to
collaborate on the chain can help.
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Stages at Risk

Ofthe 9 avallable stage types, Farming is the most exposed to
climate risks in your supply chain,
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Most Impactful Events

The weather event that had the most impact on your chain was
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Thank you

t +612 62464095
e steven.crimp@csiro.au
W www.csiro.au
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