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SHI5,/5 the most serious problem facing numanity In

= 1he 21 century ... this /s tne problem that If we don't

== aaaress it will undermine and perhaps aestroy

|\ civilization ... Don't be under 40 ... if we fail to solve

s prob/em, my aavice to peop/e /S not to be under

40.
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Professor Tom Burke, Imperial College London (BBC interview,
20/0)6))




pueduction: .

SliIiieie cliange is one of therdelining|1Issues of our time — with
Illvple adimensions: ethical, political, environmental;, economic,
SEIENINC,, International relatlons food security, etc.

Wallle Lm presentation will focus on climate change, there are
eI/ J er Important environmental issues requiring urgent
rlrrr\f n"

_ estructlon off natural habitats
== 'Bestructlon of global fisheries

: ~ Loss of biodiversity
e =555 Of top soil

— J_F — Depletion of freshwater resources
—  Toxic chemicals
—  Poepulation growth and the total human impact

3. And there are many important non-environmental issues (global
iInequality and poverty, trade policy issues, security issues, etc.)
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S LJJ die cnange is partcularly pressing because ot

need toract now if the planet is to avoid very
5] Jmm ;ant temperature increases during the latter part
GIFthIS century.

J-—=; 1Ere Isia risk of humanity inflicting large-scale,

__._-—'_

-rlrreverS|bIe damage to key biophysical systems,
~ destroying countless species, submerging numerous
" coastal settlements and making the planet much less
agreeable for human life

The subject area is highly complex and controversial;
there Is adeep uncertainty (many things are unknown
and possibly unknowable), but we know enough ...
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Gzt Clirelre Chzlice HeyiEgy
ieiseport, 2008, pp.1-2):

SIAEre 15 strong support for the mainstream science

ien e leaders of the relevant science academies in

sall o the major economies. The outsider to climate

S science has no rational choice but to accept that, on

f:ﬂ:\e palance of probabilities, the mainstream science IS

F' *" ‘right ... We will delude ourselves if we think that

~ scientific uncertainties are cause for delay. Delaying
now will' eliminate attractive lower-cost options ... To
delay Is to deliberately choose to avoid effective steps
}:O relduce the risks of climate change to acceptable
evels.”
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. Ih J@ fic evidence
IME or 1cy challenges — global and

rlorr a5tic

~The Tole of tertiary Institutions In
addressmg climate change

4 The current efforts of tertiary institutions
5. The way forward
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Seientific theosies: andseyitlence™

INESHEED 101 take SCIENtITIC theories and evidence
SENIBUSIY, BUL also recognize that science deals with
iEstianierand falsifiable propositions; new: theories,
IyPeIEses andl conjectures are often found wanting,
an dlare revised or discarded

— - /—-=.= JeIproposition that increasing CO, concentrations in

_-The atmosphere will increase the global mean surface

. ‘temperature (other things being equal) is well

—— Festablished, and has been taught in universities for
well ever 60 years; the initial detailed calculations
regarding the impact of doubling CO, concentrations
were undertaken by the Swedish chemist, Svante
Arrehenius, in the 1890s (Nobel prize, 1903)
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thegy;s-and-anﬂ? ce”

SIUEr terassess the scientific evidence on climate
ee;, the UNEP and WMO: established the
[LENC Vernmental Panel on Climate Change (IPCC) in
Ja ¥ The IPCC has completed 4 major assessments,
the: 'ost recent in 2007. These assessments involve
1| ndreds of scientists and policy experts from around
Jhe world; each report goes through two lengthy and
—demanding peer review processes involving thousands

-~ of scientists and policy experts.

4. The 4AR Synthesis Report, Summary for Policy Makers,
was approved in November 2007 by virtually every
government in the world
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Trie malo nrmr ClS0 - AARimelude:

\/\/rlrr linoof the: climate system Is uneguivocal, as In
ABWIEVIAENt from observations of increases in global
GVEIA0E all- and ocean temperatures, widespread
IiMElng efi snow and ice, and rlsmg global average sea
- __-:.'. avel. = (1906-2005 about 0.75°C Increase)

= &= \Vlost of the observed increase in globally-averaged
"'*"-. - temperatures since the mid-20t™ century is very likely
- due to the observed increase in anthropogenic GHG
concentrations.” (‘very likely’” means 90%+ probability)

e “Continued GHG emissions at or above current rates
would' cause further warming and induce many
changes In the global climate system during the 215t
century that would very likely be Iarger than those
observed during the 20™ century.”
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[C theories andsevidence™

p—

e “Responding to climate change involves an

iterative risk management process that
Includes both adaptation and mitigation and
takes into account climate change damages,
co-benefits, sustainability, equity and attitudes

to risk.”
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DImrEansen (headfeff NASA'S Geddard Space Centre)
cRelN2008)

=y
_;- 5

r]lJEE NIty today, collectively, must face the
mecemiortable fact that industrial civilization itself has
=~ be come the principal driver of global climate. If we stay
== 0ur present course, using fossil fuels to feed a growing

j appetlte for energy-intensive life styles, we will soon
leave the climate of the Holocene, the world of human
history. The eventual response to doubling pre-
industrial atmospheric CO2 likely would be a nearly ice-
free planet.”

o



Sclapifjle thepg',es-and-am‘gﬁ?:é‘" '

D¢ Jieql H:' sen et al (2008

“Cofl rmlr grewth of greenhouse gas emissions, for just
Aanpuer decade, practically eliminates the pOSS|b|I|ty of
EGI=term return| of atmospheric composition beneath

_ 'rrsru Ipping level for catastrophic effects.

;:j'_ efmost difficult task, phase-out over the next 20-25

= years ofi coal use that does not capture CO2, Is

~ herculean, yet feasible when compared with the efforts
that went into World War I1. The stakes, for all life on
the planet, surpass those of any previous crisis. The
greatest danger is continued ignorance and denial,
which could make tragic conseguences unavoidable.”

.




Global Temperature: Land-Ocean Index
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Mean surface temperature increase: Comparison of 2001-07 with 1951-80
Global mean increase: 0.54°C
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(with respect to a 1961-1990 base period)
National Climatic Data Center/NESDIS/NOAA

Temperature Anomalies Dec-Feb 2007
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Total extent = 4.2 million sq km


http://nsidc.org/news/press/2007_seaiceminimum/images/20070926_extent.png

Arctic sea |ce extent 1978-2007

in millions of kmd
(National Snow and lee Data Centsr)

2007

1874 1832 1968 188] 1834 1998 2002 20404
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http://www.nsidc.org/images/arcticseaicenews/20080924_Figure2.png




% CHANGE FROM 1979-1990 MEA

m  Safellite (1979-2007)

= Mean IPCC N
~  Most likely development
IPCC range

1960 1980 2000 2020 2040 2060
Year



Jakobshavn Ice Stream in Greenland

Discharge from major
Greenland ice streams
is accelerating markedly.

Source: Prof. Konrad Steffen,
Univ. of Colorado





http://img.dailymail.co.uk/i/pix/2008/03_03/doomed2103_800x355.jpg

Ve _ ds: ig._t')erdo’ﬁe?_t‘s‘ p—

i ihe glonal’mean strface temperature
'r siincreased about 0.75°C above pre-
I strial levels; another 0.5°C is in the
ehne (lags)
— J-ao prevent an increase of much over 2°C
ET,_*_ ,,(above pre-industrial), CO2 equivalent
concentrations need to be stabilized at
well under 500ppm (currently about

430ppmi and rising at 2ppm p.a.)
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ot l.r_ [Zabion| targets and temperatiies s
JfﬂO ations (from Stem Review)

5% 400 ppm CO.e
- e

450 ppm CO.e

Ll

550 ppm CO,e

>~ -

650ppm CO,e

~——e

750ppm CO_e

~——e

Eventual temperature change (relative to pre-industrial)

1°C 2°C 3°C 4°C 5°C
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rngQ’Vc" telfeleiine/le)e)z SIMISSIONS
HEEE 10 e reduced! by 50-85% by 2050 and
J"% 9y 2100, The cuts for developed

COUl tries like Australia & NZ need to be about

-f by 2050, or 90-95% per capita (see later

des)

Put differently, current global GHG emissions
“need to be reduced from about 6-7 tonnes per
capita to less than 2 tonnes per capita by 2050
and eventually to almost zero (Australian
emissions are currently about 26 tonnes per
capita, NZ 20 tonnes)
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9ﬁ: mental policy problem:

arth’s atmosphere is a ‘natural global commons’ or

bal public good’, and thus is subject to the free-

Jer problem: without clear and enforceable property

B rights, every country has an incentive to use it as a

_::____ um mg ground for greenhouse gases and other

~—  pollutants. Further, if enough nations refuse to
~ - cooperate, or refuse to take sufficient action, any

~ collective endeavours to mitigate the problem by the
remainder of the global community will be put at risk
and rendered less effective. In these circumstances,
there will be an increased likelihood of a ‘tragedy of the

commons’ (i.e. dangerous global warming).



Thie e 1cy Cha]_[engee—-)‘"'

y problem. It is harder than any other
_~_,a high importance ...

- challenges:

. - -
—_—

i ational self-interest and incentives for each country to free-ride

_— '__.J' - Conflicts between the developed and developing world (and within
?;f’— *’gachhblocak) over how the burden of mitigation and adaptation should
e share

. The power of vested interests (especially the fossil fuel industry)
The sheer complexity of the policy issues

—  The short-term economic and political costs of taking action, with the
gains not being evident for decades (although the aggregate
economic costs of coordinated action are likely to be modest)

—  Weak international institutions
— Ignorance, a lack of will and skepticism

M
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T 1t C Propilert
101 0 AdlUd ]
:

CC
Ky yoto Protocol and first commitment period
= _:,ﬁ 008-12)

——-'-'

’: ’3 Quest for a second commitment period post
~ 2012 (Bali, Copenhagen and beyond)

4. National actions — conditional and
unconditional

5. Global burden sharing/effort sharing issues
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UINEECC Enmidraces the prneiple el “common but differentiated
Eesponsibilitiesiandirespective capabilities™; but on what basis should' we
flmem zw between countries? Is there a case for equal per capita
EIMISSIC ol ﬂwances and, If not now, then when?

~pr’|n'ciples for post-2012:

e =

= Equall sharing of the burden (objections)
"= Historical contribution/responsibility (based on total accumulated emissions —
~ put from when?)

Current contribution/responsibility (e.g. as measured by emissions per capita)
Capability (e.g. as measured by per capita income)

Mitigation potential

Need (note distinction between ‘survival’ and ‘luxury’ emissions)

= Comparable effort (but what is comparable? equal?)

-
-
- = i

Long run — equal per capita emission allocation, irrespective of country
(contraction and convergence)



Annual CO, Emissions* (2004)
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*Energy-related CO2 gases only
Source: [EA (2006) CO, Emissions from Fossil Fuel Combustion .




Percentage

Comparison: Annual* & Cumulative*™ CO, Emissions

5%
T Annual Emissions (2004)
205 | 30% [ cumulative Emissions (1850-2000)
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Countries

Source: * Annual Emissions for the year 2004 from [EA (2006) CO, Bmissions from Fossil Fuel Combustion
™ Cumulative Emissions from 1850-2000, CAIT WRI




Per Capita GHG Emissions (2004)
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Source: IEA (2006) CO2 Bmissions from Fossil Fuel Combustion and EPA (2008) Global Anthropogenic Non-CO2; Greenhouse Gas
Emissions: 1990 — 2020




eelmeul Climate Change ReVIEW: s
IEY0ELS andl Trajectories (Sept 2008)

EXI9IOIES SEVETal StaldiliZation options

ATGLUES foIF contraction and convergence (starting in
2002 and completed by 2050)

PEssimistic about the prospects for a global agreement
OVErtne next few years on a low (i.e. 450ppm) target

A ’roposes an unconditional commitment by Australia to
_:?--‘l __ﬂ*5% cut 1 emissions by 2020 on 2000 levels (25%

——*'

= per capita, cf EU 17/%)

- _5 ~Proposes a commitment by Australia to a 10% cut in
emissions by 2020 (30% per capita) If there is a global
agreement with a 550ppm stabilization target

6. Proposes a commitment by Australia to a 25% cut in
emissions by 2020 (40% per capita) If there Is a global
agreement with a 450ppm stabilization target
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Figure 5.3 Per capita emissions entitlements for the 450 scenario

30

Australia

NERN
N

——

-

10 _aj:|1ina\\

COz-e tonne s per capita

—___ EU2s
§ e
T India e
D | 1 | 1 1
Q % o o © o o 0
) ) f; iy
S & & & £ &£ & & &

Note: The graph starts in 212, Australia's 2012 starting value assumes Kyoto compliance, as do those for the EU25. Other countries

start at thair emissions level given by the no mitigation scenarnio in 2012,



Table 5.2 Emissions entitlement allocations for 2020 and 2050 relative to 2000-01

Total emissions 550 450
| 2020 over | 2050 over - 2020 over | 2050 over

2001 2001 2001 2001
World 40 -13% 29% -o0%
Developed -15% -TE% -31% -86%
Australia -10% -807% -25% 907
Canada -33% -80°% -45% -80%
EU25 -14% -6 -30°% -82%
Japan -27% -T5% -41% -86%
USA -12% -81% -28% -80°%%
Developing a1% B0k 85% -14%
China 210% -4% 185% -45%
India 8% 230% a7 a0k

Mote: Australia's allocations are relative to 2000 actuals, and are rounded. Actual numbers (also relative to 20007 are 10%, -80%, -
27 %, and -29%. All ather courtries are relative to 2001 no-mitigation scenario.
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1. Tmer_ei ‘& moral respon3|b|I|ty toraddress
siifietercliange; It applies at multiple levels
@lepalnational, institutional, individual, etc.)
Zaiiierresponsibility falls particularly on those
= '—w ihe knowledge and means to make a

= difference

il

!3 ~Tertiary institutions (of all kinds) have a
Unigue set of roles and capabilities and a
significant responsibility to respond to the
climate change challenge
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g and capability building
nd conscience

— 4. Int rnal policies, practices and processes
...P- Ieadershlp by example
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IWENRGIE Oof Tertiary Instltugg_@r’»
SEMENShipI N reseﬁ}ﬂa-on climaté'change

—

—

BISEOVENR INtEGration and application’ of' knowledge

Viest, i not all, disciplines have something to
conbiute (holistic approach needed)
Key areas:

e

= Beiter knowledge of the climate system, future scenarios and
=~ Impacts, etc.
— 4.-;;’:. Mitigation — technical solutions and policy analysis
- —  Adaptation — technical solutions and policy analysis
o Importance of the overall innovation system

4. Need for new staff and refocusing of current research
Interests, better coordination & partnerships with
business, government agencies

5. Research funding sources

—

|,




N | | - S
iiesRole of Tertiary INSttULONSE
BEEENSHIp lnfteacﬁﬁg-on climate change

INIICorporate Issues relating to climate
SIENGE Nto existing programmes &
eoLIsES, and develop new programmes
& courses — at all levels, and across

- -

-’ -
— 3
—_— I/

~  Mmany subject areas
- 2. Wider public education role

3. Resources for wider education system



sand conscience role

Eilitating public debate

--:‘ s "
e of Tertiary, INSttUtions:

r@_.\;é.

rf}; [& commentary

Z'l?ff;éiritical analysis of government policies
5. Protecting academic freedom (in a

context of powerful vested interests)

il
=




IHENRGE of Tertiary Instltuggfkﬁ.t—
SEErship b yexameh—

Jeveloe 2Nt O cOmprenensive environmental
,,,,, |es and pelicies — aim fior sustainability:

C omrru ent to reducing GHG emissions — energy

EICIENCY & sources, travel, modes of communication
&learning

)

B2 -_',,J_ isuit-ef ‘carbon neutrality’ (zero net GHG emissions)
= measure, minimize, offset

*'4 ' Issues

- = \What to measure: how comprehensive?

~ _  Costs/benefits of action (planning, co-benefits,
branding/reputation, offsets, phasing-in)

—  Cost of inaction

— Integrity of offsets (impact of Kyoto rules, etc)

—  Generating in-house carbon credits

—  Implications for academic air travel, conferences, etc.

—

—




ihEsGurrent Efforts of Terti
stiplitions: PEermance to date:

IBNBWY 1re arch initiatives
J I\Jevv te achlng programmes
and consclience role

A few examples ...



IENCUIrent Efforts of Terti
Etitutions: Ré'sérarch Inlt‘atlves

gwAStralian Universities Climate Consortlum

(2007
— jiversities: ANU, Monash, Melbourne and NSW
~ links with CSIRO, Bureau of Meteorology, etc.

—

== -_F—Represents about 80% of university-based research
=  o0n climate change, including mitigation and
~~__ adaptation

—

— Covers a very wide range of disciplinary research

— Aims to provide a world-class, strategic, team-based
climate science capability for Australia & build an
outstanding UG and PG education programme on
climate change
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IMENCUIEnt Efforts of Tertiary Inst
Yemples of InteraliPolicies

ViERYARStitutions naverdeveloped energy

emurﬁ" cy/energy saving objectives and strategies (e.g.
fielieirdetectors fro lights and air-conditioning, push-
Oljrro Irimers te control heating, more efficient

OIJ; ding design, more efficient lighting, etc.)

2, SVany have waste reduction programmes (including

—I-

= Ecycllng food compositing, etc.)

fSome are seeking to purchase more of their electricity
- from renewable sources (e.g. ANU, Monash, etc.)

4 Some have carbon-reduction targets (e.g. Melbourne
Uni: 50% reduction by 2010 and 100% by 2030)

5. Some have tree-planting programmes (e.g. NSW)
6. ANU has created a large corporate bicycle fleet

i
__ﬂ"
=

"..".'-'-_
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o
of Wellligle]eely -

L
J:

EVEYal proposals by VUWIERVIionment Committee to
39 |

’l
— ]

r JO anagement for the University to become
meutral pothl rejected

SIS ulty oft Architecture and Design has achieved
2l on peutral” status, and VUW has made a strategic
SiAvestment 0)% establlshlng a new Climate Change

== Esearch Institute and supporting the climate policy
work of the Institute of Policy Studies, etc.

Case for carbon neutrality:
—  Commitment to environmental responsibility
—  Attracting students
—  Positiening VUW as a leader
—  Strengthening research activities

=3
»)
‘cel
)
2
C

_——

m—
——-'-'
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Jurrar I Orts — \/icto
of Welllgle]tely -*Ef

wmﬁ"‘—

Tlonnes COZ e

offsets required

240]0]6 2007

— _ravel 9,752 1,720

= [Natural gas 3.355 3.063

Fuel for land 305 186
transport

Total carbon [,422 4. 969
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1. m{@Jude.Lr e 4,095 tonnes CO2e of electricity emissions in 2007
leecalise VVUW's electricity contract is with Meridian — which is
gecieditedlas carbon neutral ... But ...)

Z. F\L -excluded are emissions from commuter travel (for staff &
st ents) estimated at 3,463 tonnes CO2e in 2007

— __: .’_- ~ Cost of offsets: via CarboNZero (Landcare) at $25/tonne (+ costs
~ oF measurement, certification, right to use logo, etc.), approx.
= = . NZ%$260, OOO/year Y purchase of credits independently — this

—— depends on the quality of the credits, but approx.
NZ$135,000/year at current prices

4,  Total budget — approx. NZ$270m/year (offsets would represent
about 0.05-0.1 of current expenditure)
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Je mJ\r ECENC el ErSCIENUHCIEVIAENCE SUGUESTS that the
[SKSTefnaction tor mitigate climate change are potentially huge in
ale and duration

el strong| ethical case for taking a precautionary approach
IIy given the potential for catastrophic and irreversible
e1S 0 major planetary systems (insurance principle)

3. Glo Jhal GHG emissions need to be cut by well over 50% by 2050;
R . 1; developed countries as much as 90% (and more per capita)

— r,:::OveraII the costs of mitigation are likely to be modest relative to

=_r-__f*' “the costs of inaction

~ 5.. We need concerted and effective action at multiple levels of
government — international, national and sub-national — and by
businesses, community organlzatlons educational institutions and

individuals

6. Tertiary education Institutions have a particularly important role
to address the technical, behavioural and policy challenges posed
by climate change, given their multiple and distinctive roles
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rrm ake than the person
Shoe did nothing
' = Pecause he could do so
~ ittle”

Edmund Burke
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: I\JrlFJOrJrll IMEC rr.rr centre (NOAR

N rJor 1 Snow and Ice Data Center
i) rnaut Climate Change Review

D H—’n IHansen’s blog

f‘; Je Pew Center
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(200 @ Fourz‘h Assessment Report (Summaries
fof = icy Makers from WG1, WG2 and WG3)

VW \climateark. org
.:;_;-wa V.realclimate.org

=

> wwww.monash.edu.au/research/climate/ucc/

5 ~Jonathan Boston (ed) Towards a New Global
Climate Treaty: Looking Beyond 2012
(Wellington, Institute of Policy Studies, 2007)
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