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G
lobal air tem

perature records
 (http://w

w
w

.cru.uea.ac.uk/cru/info/w
arm

ing/)

“It is now
 evident that hum

an activities are already
contributing adversely to global clim

ate change.
B

usiness as usual is no longer a viable option.”
A

cadem
ies of S

cience of 17 countries including A
ustralia,

2001 (w
w

w
.science.org.au)
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S
ource: http://w

w
w

.grida.no/clim
ate/vital/
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S
ource: C

R
C

 for S
outhern H

em
isphere M

eteorology, M
onash U

niversity,
quoted in “T

he H
eat is O

n: A
ustralia’s G

reenhouse F
uture”,

P
arliam

ent of the C
om

m
onw

ealth of A
ustralia, 2001

S
tudies suggest 

w
e should reduce 
by 60%

 by 2050
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IP
C

C
 S

pecial R
eport on E

m
ission S

cenarios, 2000
(w

w
w

.ipcc.ch)
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“high environm
ental &

 social consciousness, w
ith globally

coherent, technology-intensive strategy”
(IP

C
C

, 2000: S
cenario B

1T
 as quoted in A

ustralia Institute, 2003)

A
n

n
ex B

 (O
E
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D

 p
lu

s E
IT

) p
ro

jected
 en

erg
y d
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an

d
 an

d
 g

reen
h

o
u

se g
as em

issio
n

s, 1990-2100
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C
C

 B
1T

-M
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G

E
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E
thical issues raised by clim

ate change

•
U

ncertain im
plications but:

–
C

lim
ate change w

ill probably accelerate

–
E

cosystem
 im

pacts likely to be significant

•
C

osts &
 benefits distributed differently:

–
“use fossil fuels now

, pay later”
•

Intergenerational equity

•
O

E
C

D
 vs “developing” countries

•
M

oral obligation on rich countries to lead:
–

P
rudent avoidance; safe exits
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G
D

P
 per capita vs T

onnes C
arbon per capita,

w
w

w
.tyndall.ac.uk/publications/w

orking_papers/w
p1_sum

m
ary.shtm

l
(1997 data)

T
here is a strong m

oral argum
ent for “contraction and convergence”
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T
onnes per-capita C

O
2  equivalent for selected

countries (A
ustralia Institute, 2001)
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T
he clim

ate change challenge
(B

C
S

E
, 2003)
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K
yoto P

rotocol em
ission targets

for selected ‘A
nnex B

’ countries
(-5.2%

 overall for A
nnex B

 countries &
 yet to enter force, D

obe (ed), 1998)
(-60%

 needed by 2050 to stabilise clim
ate change, U

K
 G

ovt C
ttee, 2000)
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E
xpected im

pacts on A
ustralia

(S
enate E

nvironm
ent C

om
m

ittee, 2000)

•
A

ustralia probably “very negatively
affected”:
–

Large size, long coastline, soil salinity, exposure
to cyclones &

 E
l N

ino/La N
ina cycle, econom

ic
dependence on agriculture &

 tourism

•
Likely changes in next 50 years:
–

H
igher tem

peratures, m
ore frequent extrem

e
w

eather events, reduced available w
ater

resources, reduced area of arable land, reduced
crop &

 livestock yield &
 quality, severe dam

age
to coral reefs
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T
he drought risk: rainfall in A

ustralia, 2002
(W

M
O

 A
nnual R

eport 2002)
T

o learn m
ore, w

atch A
B

C
 T

V
 C

atalyst P
rogram

, “D
rought V

ortex”, 8pm
, 18/9/03
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M
acro-indicators for A

ustralian
greenhouse em

issions
(so

u
rce: w

w
w

.g
reen

h
o

u
se.g

o
v.au

/in
ven

to
ry, 2001)



C
lim

ate change &
 the electricity industry

1
5

A
ctual &

 projected em
issions from

the A
ustralian electricity industry

(B
C

S
E

, 2003)
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A
B

A
R

E
 reference case projection for

A
ustralian G

H
 em

issions, 1990-2010
•

E
m

issions to grow
 by 1.8%

 pa, 42%
 overall

–
E

xpected to be highest am
ong O

E
C

D
 countries

•
Im

portant contributing factors:
–

P
er capita em

issions to grow
 by 0.6%

 pa:
•

S
im

ilar to other O
E

C
D

 countries

–
P

opulation grow
th of 1.2%

 pa or 26%
 overall

•
C

onsiderably higher than other O
E

C
D

 countries

–
S

trong reliance on coal in electricity generation

–
S

trong grow
th in energy-intensive exports

–
R

elatively high econom
ic grow

th
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A
ustralian electricity industry em

issions
scenarios to 2030 (P

M
S

E
IC

 R
eport, “B

eyond K
yoto, 2002)

Im
plications of these scenarios:

• E
ssential to im

prove end-use efficiency
• N

o new
 coal pow

er stations unless “zero em
ission”

• C
C

G
T

 only a transition technology unless “zero em
ission”
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F
ossil fuel pow

er station
efficiency &

 em
ission coefficients
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A
dvanced or publicly announced new

 pow
er station projects

for the A
ustralian N

ational E
lectricity M

arket (N
E

M
M

C
O

 S
O

O
 2003)
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P
olicy response options

•
Increased dem

and-side participation:
–

E
nd-use efficiency, frugality, flexibility

–
Im

portance of inform
ation &

 decision m
aking

–
P

roblem
 of m

ultiple decision m
akers

•
Low

 em
ission generation:

–
R

enew
ables, “zero em

ission” coal, nuclear,
…•

N
o “m

agic bullet”

–
Im

portance of appropriate innovation



A
G

O
 “technology roadm

ap”
(H

arrison, O
ctober 2002)
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A
G

O
 clim

ate change program
s

•
A

ppliance &
 equipm

ent energy standards

•
B

uilding energy codes &
 standards

•
F

ossil fuel pow
er station efficiency targets

•
R

enew
able energy:

–
A

dditional 2%
 target for retailers (9500 G

W
h/yr)

–
S

how
case &

 com
m

ercialisation program

•
P

reparation for em
ission trading

•
V

ehicles - fuel targets &
 labelling, C

N
G

•
G

reenhouse challenge
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A
nnual targets for electricity

from
 “new

” renew
able energy
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A
E

A
 prediction of renew

able energy supplied  to m
eet

M
R

E
T

 target of 9500 G
W

H
 pa &

 larger target of 21400
G

W
H

 pa
 (A

ustralian E
cogeneration A

ssociation, “E
cogeneration”, O

ct/N
ov 2001)

 (2%
 is only the start of a credible clim

ate-change response)
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A
lbany w

ind farm
, W

A
(source: W

estern P
ow

er)

Storm
 front can cause a dram

atic increase in w
ind farm

 pow
er output
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S
olar energy - photovoltaics

•
P

V
 cells produce D

C
 electricity

–
U

se inverter to create A
C

•
S

tand-alone or building integrated

650 kW
, N

ew
ington

(Pacific Pow
er)

200kW
, Singleton

(E
nergyA

ustralia)
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S
um

m
ary

•
H

um
ans “discernibly” affecting the clim

ate:
–

T
o stop this, m

ust reduce fossil fuel com
bustion

•
A

ustralia has high per-capita em
issions:

–
M

oral obligation on rich countries

•
T

he electricity industry is the biggest em
itter:

–
C

om
petition favours coal over gas &

 renew
ables

unless external im
pacts are considered

•
K

ey options:
–

P
olicies such as em

ission trading or taxes
–

Innovation in renew
able energy generation &

efficient electricity use
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C
olum

bia accident report: N
o safe exits; com

plexity; organisational failure
(w

w
w

.nasa.gov) W
hat about the trip w

e are all on: planet earth?
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F
or m

ore inform
ation on our w

ork in the
sustainable energy research group

•
G

o to w
w

w
.sergo.ee.unsw

.edu.au

•
E

m
ail: h.outhred@

unsw
.edu.au

•
T

his presentation w
ill be available from

 the
E

LE
C

4011 w
eb site as a pdf file


