“y
PR 3
b s y L
. ~A ~'\.:‘{.
- i g 5
< =0 &
- W s
’ 2 ; 5.0y
S T
; o
r s
A & -
A
T
N ! Ay r
¥
.I
s el foly v Lo L 2

’
)
’
<
¥ ’ »
= '
= 5
~L X
+ o
pt
&5 .
r \ T " o
o b o ’ 3
X WK ¢S - < :
- y -
A > »
") k B
y
)
S 5
: A

EC‘U._"SC‘thl‘ of Bushiﬁess and Law; .

ing Ch

EC

EDITH COWAN
UNIVERSITY

Carbon Literacy
Project

p T LY

CC000766




Edith Cowan University acknowledges and
respects the Whadjuk Boodjar of the Noongar
Nation, the traditional custodians of the land upon
which this presentation is being delivered.

ECU acknowledges and pays its respect to all
Elders, past and present, and embraces their
culture, wisdom and knowledge.

We embrace and extend the acknowledgement to
allindigenous and Torres Strait Islander people
with us heretoday.



Perspectives

THIS IS TRUTH



Opinions

I'M BEGINNING TO SUSPECT PONT HORRY
(OLCJ)EK[&%’ S'r"oogg:m p Tug'ughzl:(’;“ Opinion | Sport Culture | Lifestyle e Gudl‘dldn
7 : = L World AU politics Environment Climate crisis Indigenous Australia Immigration Media Business Health Science Tech Pod
Climate science scepticism and denial

© This article is more than 8 months old

Only 60% of Australians accept climate
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O . (fil;f(rlléptlon is human-caused, global poll
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Lsswome | clusive: French survey of 26 countries finds fewer

Australians than global average agree that climate change is 2
the greatest health threat facing humanity IS
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THE DONALD TRUMP INTERVIEW

620 summit 2014, Mass head burial at Bondi Beach "I'MNOT A BIG BELIEVER IN GLOBAL WARMING" | ~/%Y



https://www.reuters.com/article/us-australia-protests-idUSKCN0IX14420141113

Lobbying

Oil Firms Spend Millions On Climate Lobbying

Wial expendit

| & gas companies

$53m

$49m
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U annual cimate lobbying spend
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We’re seeing more and more fossil
fuel lobbyists at these talks, that
are delivering less and less action:

COP28 MRl

COP27 K3

#KickBigPollutersOut | #COP28

2023

20e MONEY SPENT TO INFLUENCE EU DECISION-MAKING
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Big five fossil fuel lobbyists since the Paris Agreement (2016-2023)
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UNFCCC = lobbyists present at UNFCCC COPs and Subsidiary Bodies. EU/US lobbyists = registered per year.






Carbon
Literacy is

“An awareness of the carbon dioxide
costs and impacts of everyday
activities and the ability and
motivation to reduce emissions on
an individual, community and
organisational basis".



Weather

8

can change within
a few minutes or hours!
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Climate
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takes very long time
to change!



Short vs long term view
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Atmospheric CO2 (parts per million, NOAA)
and Global Temperature Anomaly (°C GISS) from
2002to 2008.
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Atmospheric CO2 (parts per million, NOAA)
and Global Temperature Anomaly (°C GISS)
from 1964 to 2008
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http://data.giss.nasa.gov/gistemp/tabledata/GLB.Ts+dSST.txt
http://data.giss.nasa.gov/gistemp/tabledata/GLB.Ts+dSST.txt

The Science

Antarctic Ice Core Data 3
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Carbon Life Cycle

THE CARBON CYCLE {:.
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The Keeling Curve

coz Concentration (ppm)




Credit:
NASA's Scientific
Visualization Studio
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Planetary Boundaries

2009

NOVELENTITIES
ot yet quet fied)

STRATOSPHERIC OZONE
DEPLETION
ATMOSPHERIC
AEROSOL

LAND-SYSTEM
CHANGE

e

FRESHWATER USE

LOADING
ot et guant )

OCEAN
ACIDIFICATION

7 boundaries assessed,
3 crossed

#8000 0000000000000 00000000000000000000N0NNOIRINIIBIOSIELIOLIOLIOLTS

2015

NOVEL ENTITIES

STRATOSPHERIC OZONE
DEPLETION

LAND-SYSTEM

FRESHWATER USE

7 boundaries assessed,
4 crossed

LAND-SYSTEM
CHANG!

STRATOSPHERIC OZONE
DEPLETION

ATMOSPHERIC
AEROSOL
LOADING

Freshwater use
(Blue water)

OCEAN
ACIDIFICATION
FRESHWATER CHANGE

BIOGEOCHEMICAL
FLOWS.

9 boundaries assessed,
6 crossed

Climate Change
Biosphere Integrity
Biogeochemical Flows

* Land-system Change
 Freshwater Use
e QOcean Acidification

Atmospheric Aerosol Loading
Stratospheric Ozone Depletion
Novel Entities

(Credit: Azote for Stockholm Resilience Centre, Stockholm University. Based on Richardson et al. 2023, Steffen et al. 2015, and Rockstrom et al. 2009)



Greenhouse

Gases
(GHG)

Potency and
Concentrations

0 osphe oba 3 g
atego Olecule < e Pote
. 0 O d
Water
; 0.1
(H,0) «)"0
Carbon Dioxide(CO,) % 280 428 50 - 200* 1
ppm -
Methane (CH,) ‘& 715 1,921 12 28
ppb
Nitrous oxide (N,0)
(OF =) 270 336 121 265
ppb
Hydrofluorocarbons (HFCs) c!&v -1 0.082 15-222 138 - 12,000
ppb ' | |
Perfluorocarbon(PFCs) @ ) 10,000 -
oob 0.079 50.000 6,000 - 11,000
Sulfur Hexafluoride (SFg) é{e -| o.om4 3,200 23,500
ppb . 1 !
Desflurane (C3H,Fg)) w N 14| 3,700-6,800
ppb o




Natural
Greenhouse Effect

More heat escapes
into space

Less
re-emitted
heat

Human Enhanced
Greenhouse Effect

Less heat escapes
into space

More “
re-emitted




Greenhouse

Gases
(GHG)

And their
sources




Who is emitting?

Who emits the most CO.?

slobal carbon dioxide (CO:) emissions were 36.2 billion Inml[\ in zo17.
o . S . Asia North America Furope
Annual COZ emissions from fossil tuels, by world region 19 billion tonnes CO, 6.5 billion tonnes CO, 6.1 bl \E tonnes CO

18% global emissiond 1/ global emissions

53% global emissions

35 billion t = Itrr];ﬁg;it:tma‘ ( »
~ - Oceania : 9.8% global emissions
i1l Asia (excl. China
30 billion t g Indm)
25 billion t
20 billion t - China
15 billion t N india
_— Africa
__— South America
10 billion t —_ North America
(excl. USA)
—— United States
5 billion t _ Europe (excl.
EU-27)
_ European Union
Ot : : 27)
1750 1800 1850 1900 1950 2020

South America Oceania
1.3 billion tonnes CO, 1.1 billion tonnes CO, 0.5 billion tonnes CO,
3.7% global emissions  3.2% global emissions 1.3% global emissions




Responsibility is a perspective

——_International
aviation

1 International
shipping
Oceania

Asia (excl. China

and India)

— India

_— Africa
—— South America

— North America
(excl. USA)

— United States

~ European Union
(27)

~ Europe (excl.
EU-27)

2000 2022




Emissions - by gas

Nitrous oxide
(N,O)

Methane (CH.)

Carbon dioxide
(CO.)

0%

Data source: Jones et al. (2024) OurWorldInData.org/co2-and-greenhouse-gas-emissions | CC BY



Emissions - by sector

Global greenhouse gas emissions by sector SEieE

. o - inData
This is shown for the yvear 2016 — global greenhouse gas emissions were 49.4 billion tonnes CO,eq.
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QOurWorldinData.org - Research and data to make progress against the world's largest problems.
Source: Climate Watch, the World Resources Institute (2020). Licensed under CC-BY by the author Hannah Ritchie (2020).



Sectoral emissions in Australia(2023)

1. Energy (2seMtcose)

7. Transport (gsmtcoe)
5. Agriculture (s2mtco,e) t

4. Industry simtcose) l

(incl. fugitive emissions)

5. Waste (1uMtco,e)

6. Health@mtcoe)



Show your stripes: Australia

Temperature change in Australia
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Risks - 1.6°C vs 2°C

CLIMATE RISKS: .5°C VS 2°C GLOBAL WARMING J:
B -

EXTREME WEATHER SPECIES -
increase Vs 170% i"?‘NSG 20 of insects, ofplants | 18% of insects, 16% of
in flood risk. in flood risk. and 1°- of vertebrates will VS  plants and 8% of vertebrates
\ be affected. | will be affected
RN X ~
MAA AN AN Y YA WATER AVAILABILITY - =
T e Y e 0. A 0 million urban residents | 410 million urban residents o & e
T R T R R B exposed to severe droughtby ys  exposed to severe crought by 5y
AR 2100. | 2100 r
~ ~
ARCTIC SEA ICE PEOPLE _
Ice-free summers in lce-free summers in of the world's population | 28% of the workd's population
the Arctic at least . the Arctic at least (700 million peopie) will be exposed to (2 billion people) will be exposed to
once avery 10 once every 10 extreme heat waves atleastonce '° extreme heat waves at least once
years. every 20 years | every 20 years

SEA-LEVEL RISE

¢ | 49 million people
mvacled by sea-level V5 impacted by sea-level rise
rise of 48cm by 2100 of 56¢cm by 2100.

CORALBLEACHIG e

R R R R L R R R R
of world's y % \ T T T T A T P T P R
I LI T I I I T I LI Y
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Risk: Hospitalisation

Hospitalisations

500

400

300

200

100

A

2012-13

2013-14

2014-15

Hospitalisations/month ——

2015-16

2016-17

2017-18

Extreme weather event intensity

Heat, fire, drought

Cold, rain/flooding

Australian Institute of Health and Welfare: 2024

’|

2018-19

|!

2019-20

2020-21

2021-22

2022-23




Risk: Heat

Effects of extreme heat:

* Dehydration * Stroke
* Heat stroke * Cardiovascular disease
®* Heatcramps * Fertility complications

* Respiratory problems

Cost of heat in WA:

NS

il

1,
-@-
'
i
Heat-related deaths Heat-related healthcare Up to 5x increase in

projected to increase by costs projected to increase  summers with extreme heat-
61.4% in 2050s from 2010s. by $30.6 million. related mortality.



Risk: Mental health

Percentage of Australians who are very worried about climate
change and extreme weather events

35% 30%
30% 25%
25
% 20%
20%
15%
15%
1
10% o
5% 5%
0% 0%
18to 24 25to 34 35to 49 50to 64 women men

Eco-anxiety describes the negative feelings - including being anxious, worried, upset, scared, sad, angry,
overwhelmed or unsure about the future - many of us have about climate breakdown, nature loss and the
future of our planet.

Sometimes called ‘eco-distress’or ‘climate-anxiety



Transitioning to Net Zero(WA)

2024

Industry

Electricity
Figure 3: lllustrative difference
in emissions in 2024 and 2050
to achieve net zero across the

Western Australian economy
I transper 2050

I Agriculire \

I| Buildings
— —Direct-gir capture—————

Land use, land use change and forestry (LULUCF)

Met
0 ) =1 ()



Australian Energy - by fuel type

(1983 - 2024)

Consumption

Renewables

Gas
Oil

Coal

a0 tmm esw

Production
Renewables

6,000
5,000
4,000

3 3000
2,000

1,000

0
1983-84 1987-88 1991-92 1995-96 1999-00 2003-04 2007-08 2011-12 201516 2018-20 2023-24

e Renewables =ww Gas wwes Coal s Oil



Emissions compared(2020)

Total emissions Per capita emissions

N National emissions (Il Export emissions (100% responsibiity) [ Comparison national emissions Per Capita COZ emiSSionS by fuel type, 2020

M Coal M Oil M Gas M Flaring [l Cement [l Other industry
5 Australia 16t
United States

¢ China

Germany

Gt COz-e

South Africa

United Kingdom

World

France

Sweden

i Brazil
Australia United States Europe Russia Japan Germany Canada

India

Data source: Global Carbon Budget (2022); Population based on various sources (2023)
OurWorldInData.org/co2-and-greenhouse-gas-emissions | CC BY




Energy generation

)

2024 % O b fon &%

NORTHERN TERRITORY

5,022 cwh
v
&

0 % I3 o from 224
% 22 ] up from 17% LR

WESTERN AUSTRALIA "i( 72,1 64 GWh
44,254 cwh

o EHND » o el
SOUTH AUSTRALIA

1 4,272 GWh % _ up from 32%

NEW SOUTH WALES

/o 71,528 cwn
oo/
% _m up.from 37%

o 88186 om
. CE @ é
% up from 32%
R
273!1 06 Gwh % Em No change

TASMANIA

a Coal b Natural Gas —:C:):— Solar 1 0 ;71 0 GWh

S
l\ Wind é Hydroelectric

% fossil fuels

*Up/down from 2023



Energy: the good news

[ Electricity
250
200 e ! \_’"\
150 | - :
100
50 x

0
2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2030

4,089,303 39.8% 308,331 Target:

(of 9.9 million) Clean electricity in the Grid Household battery systems 50% (83%)
Households have solar 72,500 new installations in 2024 renewable

by 2030



Transport

Global CO, emissions [rom transport Our Worid

. T : e in Data
This is based on global transport emissions in 2018, which totalled 8 billion tonnes CO..
Transport accounts for 24% of CO, emissions from energy.

/74.5% of transport emissions
' come from road vehicles '

Road (passenger) Road (freight)

(includes cars, motorcycles, buses, and taxis)

»[A\Viation Shipping

(includes trucks and lorries)

, )| 10.6%
29.4% :

Of passenger emissions:

. : Rail —|
60% from international; 1%
40% from domestic flights o
Other

(mainly transport of oil, gas, water, steam and
other materials via pipelines)
OurWorldinData.org - Research and data to make progress against the world's largest problems.

2.2%
270
Data Source: Our World in Data based on International Energy Agency (IEA) and the International Council on Clean Transportation (ICCT). Licensed under CC-BY by the author Hannah Ritchie.



Choose your transport The Carbon Footprint
of Passenger Transport

Greenhouse gas emissions by mode of transport,
in grams of CO, equivalent per passenger-kilometer

250

Cruise ship

Short-haul flight
(domestic)

3

Diesel car

-
~
o

Petrol car

-
~N
-

Medium-haul flight 151

N

Long-haul flight
(> 3,700 km)

3

|
:

Motorbike

-
-
£

Bus

o
~N

Plug-in hybrid

£

qI
o
o0

Electric car

Domestic train - 35

Eurostar
(international train)

Sources: OWID, ICCT and British government via Visual Capitalist

Statista: June 2024 statista¥a



Buildings

20%

Transport

21%

Buildings

12%
Agriculture
& land

47%

Industry

Figure 3: Australia's emissions by sector, 2018
Source: ClimateWorks Australia'

Scope of data in this guide

Embodied
Carbon

Carbon emissions

o
-

Product  + Use stage +

Construction + Endoflife + | Beyond building = Whole lif b
stage stage stage life cycle ole lite carbon
Construction
Cradle Gate Site completion End of use Grave Cradle
|’= *e - - L *,
~ g

Figure 4: Scope of carbon emissions across different stages of the building life cycle

Integrated Sustainable Design
Swinburne University AMC Building

v

Stack Effect

= Natural Light

Phase Change Material

Rainwater Harvesting ———

Passive Chilled Ceilings

Thermal Mass

Displacement
Ventilation

Solar Thermal Hot
Water

/ Solar Shading

Night Purge

Trigeneration

Thermal Labyrinth




Choose your buildings materials

ROOFING

WALLS

INSULATION

Nonconventional Conventional

Tar/Asphalt

Metal Sheeting

Thatched

Neonconventional Conventional

Fiber-Reinforced Mortar

Nonconventional Conventional

Straw Bale

e B

Palyu rethane Foam

Recycled Cotton




Textiles

“’ MEIGERE
/o” \ X4
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> 1.4 billion items




SUSTAINABLE ensHION

SECONDHAND &
VINTAGE HIGH QUALITY &
TIMELESS DESIGN

GREEN & CLEAN

af RENT, LOAN
BSWAP

REPAIR,
REDESIGN &
UPCYGLE
ON-DEMAND &
CUSTOM MADE




Land Use change

Land use over the long-term, World, o to 2016
Total land area used for cropland, grazing land and built-up areas (villages, cities, towns and human infrastructure).
Built-up Area
4 billion ha
Grazing
3 billion ha
2 billion ha
1 billion ha
Cropland
0 ha
0 500 1000 1500 2016

Source: History Database of the Global Environment (HYDE) OurWorldInData.org/land-use + CC BY



Land Use - Food

Our World

Global land use for food production |G

71% Ocean
361 Million km?

Earth’s surface

10% Gilaciers |19%, Barren land

15M k2 =
Land surface m 28 Million km?
14M km* of which This includes the world's deserts, sak flats,
|%;m \muac':a axposad rocks, Deachas, and dunes.

38% Forests | 1a% s
40 Million km?2 17 Million km?

Habitable land

1% Urban and built-up land 1% Freshwater
This includes sattiements and infrastructure  Lakes and fivers
1.5mkm?  1.5m km?*

Agricultural land

Global calorie supply

Global protein supply

Licensed under CC-BY by the authors Hannah Ritchie and Max Roser.

Data source: UN Food and Agriculture Organization (FAO)
Date published: November 2019,

OurWorldinData.org - Research and data to make progress against the world’s largest problems.



Choose your milk

Land use Greenhouse gas emissions

Dairy milk 8.95m? Dairy milk 3.15 kg

Oat milk 0.76 m* Rice milk

Soy milk 0.66 m* Soy milk

Almond milk 0.5 m? Oat milk

Rice milk | 0.34 m* Almond milk

Freshwater use Eutrophication

Dairy milk 628.21L Dairy milk 10.65 g

Almond milk 37146 L Rice milk

Rice milk 26981L Oat milk

Oat milk Almond milk

Soy milk Soy milk

Data source: Joseph Poore and Thomas Nemecek (2018). OurWorldInData.org/environmental-impacts-of-food | CC BY




Food: GHG supply chain

Beef (beef herd)
Lamb & Mutton
Cheese

24 R Methane producticn fram cows, and tnd comversion for grazir
veans beef from dedicated beet herds has 3 very high carbon f

Beef [dairy herd)
( -hl N (')l.'lrl’
Coffes

Prawns (|
Palm Oil

Pig Meat
Poultry Meat
Olive Oil

farmed)

Fish (farmed)
Eggs

Rice

Fish {wild catch)
Milk

Cane Sugar
Groundnuts
Wheat & Rys

Tomatoes

Ma 1.0 0, emissions from most plant-based

10 profucts are as much as 10-50 times
0.9 lower than most animal-based products,
(0.9 Factors such as t

0.7 ar spex
small compared to

{assava

Soymilk

Pea

Jananas arm

Roat Vegetables

Apples

Cltrus Fruit

0 y 1 () 3 AD

_— Greenhouse gas emissions per kilogram of food product
(kg CO_-equivalents per kg product)



Waste - “the best waste is the one that is not created”

LINEAR RECYCLING CIRCULAR

ECONOMY ECONOMY ECONOMY : :
Linear Circular

Resources Resources

Renewable i Renewable

resources resources

-
Disposal and Disposal and
W incineration incineration




World population arranged by income (deciles)

Percentage of CO: emissions by world population

Richest Richest 10% responsible for aimost half of total lifestyle
10% consumption emissions

Poorest 50%
responsible for
only around 10%
of total lifestyle
consumption
emissions

Oxfam 2015



Emission calculators

@© %s
carbonneutral ¥ Ny
WWF
w7 Footprint calculator
- -
'|- Carbon Positive
Australia

BBC Food Calculator

A )
v.¢ carbonhalo

FLOOP



https://carbonpositiveaustralia.org.au/calculate/
https://footprint.wwf.org.uk/
https://www.carbonfootprint.com/calculator.aspx
https://carbonneutral.com.au/carbon-calculator/
https://www.thredup.com/fashionfootprint/

06

Education is the most
powerful weapon which you
can use to change the world.

NELSON MANDELA




Everyone, everywhere, now

How farinto the circles
can you have an effect?

lllustration by Elsie Amel

Private &
Personal

Social Network

SA, .
3% material 90992

Organizational

s

Dare ideas . chang® oL

Public

0 for Public office - credt® e

Cultural

Cbang@ ieS
Dorms, systems, stofies
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