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Exploring the “Water-Energy-Food nexus”

FIGURE 1 ELEMENTS OF THE WATER-ENERGY-FOOD NEXUS, AND KEY NEXUS LINK AGES
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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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Purpose and scope of the National Outlook report

FIGURE 2 CONTRIBUTION OF MATERIAL INTENSIVE SECTORS TO AUSTRALIAN
GREENHOUSE GAS EMISSIONS, WATER USE, ENERGY USE, AND VALUE ADDED, 2012
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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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Our analytical framework

FIGURE 3 OVERVIEW OF THE NATIONAL OUTLOOK ANALYTICAL FRAMEWORK, AND PROJECT FLOW
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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.

www.csiro.au/nationaloutlook




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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The analysis for the
National Outlook
adopts a scenario
based approach to
explore multiple

uncertainties.
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Projected global demand for our exports trebles

to 2050

FIGURE 5 THREE BILLION PEOPLE LIVE IN HIGH INCOME NATIONS BY 2050, UP FROM ONE BILLION TODAY

2010
70

2050 (medium population and moderate abatement)

70 .
— Australia

60 60 . USA B Former Soviet Union
B Japan Il Other Asia
50 A i 50 B Australia WM South Africa
— ustratia B EU25 " Indonesia
40 40 W Canada B Rest of the world
B China India

30 B Rest of OPEC

30

20 20

High income threshold

10 10

GDP per capita (US$’000, 2010)

T T T T 1 0 T
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10

Population (billions) Population (billions)

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

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.
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Demand for our minerals and energy-intensive

exports will be strong, but prospects for specific
commodities are uncertain

FIGURE 6 GLOBAL ENERGY DEMAND GROWS, BUT PROSPECTS FOR SPECIFIC ENERGY RESOURCES ARE UNCERTAIN
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Source: Hatfield-Dodds et al. (2015) Australian National Outlook 2015: Economic activily, resource use, environmental performance and living standards, 1970-2050.

www.csiro.au/nationaloutlook

The outlook for coal
and gas is uncertain.
The global outlook for
fossil fuel based
electricity generation
ranges from a small
decline to a doubling
from current levels,
with larger differences
for coal.




Agricultural prices are projected to trend

upwards

FIGURE 7 GLOBAL AGRICULTURAL PRICES COULD TREND UP, REVERSING THE LONG TERM TREND

Crops export price index

Livestock export price index
Australia (USD)

25 - Australia (USD) 25 -
2 it World Bank 27
- : % grains price index )
I | it World Bank agriculture
g 1571 1 157 % price index
~ i RN
R I{ i e ,
2 % o~ ¢ w0 ju
£ L ;_“ A e L . ~F
NN KB PR &
05 - v : 05 - TR AN
' ABARES crop ) b ABARES livestock
price index price index
0 T T T T T T 0 T T T T T T T T
1970 1990 2010 2030 1970 1990 2010 2030 2050

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, 1970-2080.
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Looking ahead,
an upward trend in
agricultural prices

is likely as global
supply falls behind

the growth in
global demand.




... and we can increase agricultural output

FIGURE 8 NEW MARKETS BOOST AND DIVERSIFY LAND SECTOR INCOMES, PARTICULARLY FROM OUR LESS-PRODUCTIVE LAND
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Source: Hatfield-Dodds et al. (2015) Ausfralian National Outlook 2015: Economic activity, resource use, environmental performance and living standards, 1970-2050.
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Sustainability and economic growth
can be partners not competitors
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FIGURE S ENERGY, WATER AND AGRICULTURAL OUTPUT INCREASES, WHILE PRESSURES DECLINE

Environmental pressures fall in many scenarios (shaded) ...while the services derived from these resources can increase
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Energy, water and
food

We find Australia can continue
to enjoy strong trend growth
in national income, while
reducing pressures on natural
resources and ecosystems.




Australian average income projected to rise in

line with historical trends

FIGURE 10 AVERAGE INCOME INCREASES BY 12 TO 15% PER DECADE OVER THE FOUR DECADES TO 2050, EVEN WITH
DECLINING WORKING HOURS, AND THE VALUE OF ECONOMIC ACTIVITY INCREASES TEN-FOLD FROM 1970 TO 2050

National income Value of national output
200 (GNI and GNI per capita) 4 200 (GDP and GDP per capita) v
4
K 7,
o Loy
. )
o 150 i 3 m 150 /
-‘é_ Total national income (GNI) .+ = g GDp
] (right hand scale) 6] L]
f. c -
g 2 g
— 100 2= a 100
4 o a
o | 8 o
8 S 8
o or o GDP per capita
v 50 Average national 1 v 50 (left hand scale) F1
income (GNI per capita)
(left hand scale)
0 -0 [0]
Average weekly hours worked Experience-oriented consumption
50 -, Per person of working age 269 - s a share of private final consumption
24% -+
$ 40
s 22%
7]
a
v S S e
S 20% -
§ | WN\_\
18%
W 16% - . : . . : . . -
1970 1990 2010 2030 2050 1970 1990 2010 2030 2050

------- Material Intensive
~——— Existing Trends
——— Mixed

————— Stretch

$’000 billion GDP

We project that the total
value of Australian economic
activity will increase by a
factor of ten over the 80
years to 2050.

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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Scenario drivers help boost national income

FIGURE 11 THE IMPLICATIONS OF DIFFERENT SCENARIO DRIVERS ON NATIONAL INCOME IN 2030 AND 2050
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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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Energy and transport affordability can be
maintained or improved

FIGURE 12 ENERGY EFFICIENCY CAN MAINTAIN AFFORDABILITY OF ELECTRICITY IN THE FACE OF HIGHER PRICES — BUT THE
BIGGEST GAINS COME FROM REDUCING NETWORK AND DISTRIBUTION COSTS
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Electric vehicles and biofuels

FIGURE 13 ELECTRIC VEHICLES AND BIOFUELS COULD REVERSE DECLINE IN TRANSPORT ENERGY
SELF-SUFFICIENCY
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Source: Hatfield-Dodds et al. (2015) Australian National Outlook 2015: Economic activity, resource use, environmental performance and
living standards, 1970-2080.
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Decisions we make as a society
matter — and will shape Australia’s
future more than the decisions we
make as businesses or individuals
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FIGURE 14 PROFITABLE RURAL LAND USE COULD SHIFT DRAMATICALLY,
RAISING CHALLENGES AND OPPORTUNITIES
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Policies and institutions are central to unlocking
benefits, and managing trade-offs and risks

FIGURE 15 POLICY SETTINGS AND CHOICES DRIVE DIFFERENT OUTCOMES FOR CARBON, NATIVE HABITAT, AND WATER — EVEN
WITH THE SAME LEVEL OF ABATEMENT INCENTIVE
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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.

www.csiro.au/nationaloutlook




Calculating the contribution of different choices

FIGURE 16 COLLECTIVE CHOICES ACCOUNT FOR THE MAJORITY OF PROJECTED DIFFERENCES IN RESOURCE
USE AND ENVIRONMENTAL PRESSURES IN 2050
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Source: Hatfield-Dodds et al. (2015) Australian National Qutlook 2015: Economic activity, resource use, environmental performance and
living standards, 1970-2050.
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Rising water demand can be met,
while enhancing water security

FIGURE 17 NON-TRADITIONAL SUPPLY OPTIONS PLAY A SIGNIFICANT ROLE IN MEETING FUTURE
WATER DEMAND
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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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Technology is crucial to achieving sustainable
prosperity

FIGURE 18 TRANSITION TIME FRAMES ARE SHAPED BY INVESTMENT DECISION CONTEXT
AND THE LIFE CYCLE OF DIFFERENT ASSETS
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Source: Hatfield-Dodds et al. (2015) Australian National Qutlook 2015 Economic activity, resource use, environmental
performance and living standards, 1970-2050.
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We can reduce our greenhouse gas emissions
significantly through actions across all major sources,
while maintaining strong economic growth

FIGURE 19 AUSTRALIAN PER CAPITA EMISSIONS CAN FALL BELOW THE GLOBAL AVERAGE, WITH CONTRIBUTIONS FROM ALL SECTORS
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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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FIGURE 20 STRONGER GLOBAL ACTION TO REDUCE GREENHOUSE GAS EMISSIONS PROVIDES
WIN-WIN ECONOMIC AND ENVIRONMENTAL OUTCOMES BEFORE 2050
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Abatement incentives can be harnessed to restore
Australia’s globally significantly ecosystems

FIGURE 21 AUSTRALIA HAS GLOBALLY DISTINCTIVE BIODIVERSITY
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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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Carbon payments can be harnessed to protect our
biodiversity

FIGURE 22 RESTORING NATIVE HABITAT COULD SIGNIFICANTLY REDUCE THE IMPACTS OF
CLIMATE CHANGE
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FIGURE 23 THE SET OF NATIONAL OUTLOOK SCENARIOS, IN RELATION TO GLOBAL AND NATIONAL DRIVERS
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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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Population assumptions

FIGURE 24 AUSTRALIAN POPULATION AND DEPENDENCY RATIOS, 1970-2050 (ALL 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.

Total population increases from 22 million people today to 36 million
in 2050. This is an increase of 64% over four decades, a little slower
than the 76% increase experienced from 1970 to 2010.
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Changes in climate variability — the intensity and
frequency of droughts, floods, storms —
will have impacts for agriculture

FIGURE 25 EXTREME HEAT EVENTS ARE PROJECTED TO BECOME MUCH MORE COMMON
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Source: Hatfield-Dodds et al. (2015) Australian National Qutlook 2015 Economic activity, resource use, environmental

performance and living standards, 1970-2050.
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Key results for the global context scenarios

FIGURE 26 KEY INDICATORS FOR THE FOUR GLOBAL CONTEXT SCENARIOS, 1970, 2010, 2050, OR 1980-2100
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Source: Hatfield-Dodds et al. (2015) Australian National Qutlook 2018 Economic activity, resource use, environmental performance and living
standards, 1970-2050.
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The different levels of
global abatement
effort have a
significant impact on
per capita emissions in
2050, but the full
climate implications —
and impacts — of the
different emissions
trajectories do not
occur until later in the
century.




Abatement impacts offset by population growth

FIGURE 27 IMPACT OF POPULATION, AGRICULTURAL PRODUCTIVITY AND ABATEMENT INCENTIVES ON GLOBAL
GDP PER CAPITA, RELATIVE TO THE SCENARIO WITH HIGH POPULATION AND NO GLOBAL ABATEMENT, 2050
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Source: Hatfield-Dodds et al. (2015) Australian National QOutlook 2015: Economic activity, resource use, environmental performance and living standards, 1970-2050.
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Average global income in
2050 varies by 8% across
the different global
context scenarios,
with differences in
population growth
accounting for most of
this difference.
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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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As the number of
people in high income
countries triples to
2050, so does the
demand for Australian
exports.




Energy and resources

D1. CHANGE IN ELECTRICITY AFFORDABILITY TO 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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Affordability is not
sensitive to carbon
intensity, but could
improve by 30% with
better management of
peak demand.




Energy and resources

D3. CHANGE IN GLOBAL COAL AND GAS FIRED ELECTRICITY BY 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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Carbon capture and
storage (CCS) may allow
coal-fired power to grow

even with very strong
global abatement.
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