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Climate change just one of regional Australia’s

current challenges and opportunities
Australia 2020 Summit, Future Of Rural And Regional Australia, 2008

The future success of rural and regional

Australia will depend on a strong anqa\ I is 2 major commodity exporter
: - : : u iai j ity ex ,
diversified economic foundation the mining industry will continue to underpin

the growth of many of our rural communities

The provision of biodiversity and

carbon abatement are examples of
"ecosystem services". They will
grow in economic importance to
rural and regional Australia in
the future

A strong and sustainable
agricultural sector is the
foundation of many of our rural
and regional communities

Tourism offers enormous
growth potential as well as
diversification benefits

Climate change creates
opportunities as well as challenges
for rural and regional areas. Solar,
wind and geothermal energy tend
to locate in regional areas where
large quantities of land are
relatively inexpensive

Research Opportunities in Regional Australia on Climate Change and a Low-Carbon Economy




Projected change in mean maximum temperature
by season

AUTUMN WINTER

A
—— Cen.tre for Energy and
Environmental Markets

Expected Climate =

change impacts...

Invariably have to be
considered on a
reglonal baSiS WINTER

UNSW

THE UNIVERSITY OF NEW SOUTH WALES
SYDNEY o AUSTRALIA

SUMMER

AUTUMN

[ -05t005
|:I 0.5t01
I 1to1.5
Bl 15t02
23

SPRING

SUMMER

Projected change in seasonal rainfall

AUTUMN WINTER

Percentage change
B <-50

B 501020
B 20t0-10

(NSW Govt, Summary of Climate
Change Impacts: NSW Climate
Change Action Plan, 2008)
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Have significant
uncertainties
(that don’t seem
to greatly depend
on emissions in
the short-medium
term)

(Projected NSW annual rainfall in 2030,
http://www.climatechangeinaustralia.gov.au/)



Australian climate
change science
framework vay, 2009

Considerable progress being
made.. and required

“.. a scientific community with
limited capacity to meet the
demand for information and
understanding of the potential
Impacts on a regional scale...

The global-scale assessments by
the GCMs are generally not
appropriate for assessing the
Impact of climate change at
regional and local levels... To date,
the large differences between the
various models in regional-model
climate projections suggest a low
level of confidence in their reliability
for producing realistic climate
projections.” (Bureau of
Meteorology, 2003)



Federal Govt Climate Change Adaptation Program

“The Government’s up to $126 million CC Adaptation Program”

Supporting research

— National Climate Change Adaptation Research Faclility investment of up
to $20m over 4 years

Grants programs for local councils and professional S

— Local Adaptation Pathways Program.

— Integrated Assessment of Human Settlements sub-program

— Climate Change Adaptation Skills for Professionals Program.

Major national vulnerability assessments
— National Coastal Risk Assessment
— Biodiversity Vulnerability Assessment

— Implications of climate change for Australia's World Heritage properties
Implications of Climate Change for Australia's National Reserve System




Possible management frameworks

(Walker, A resilience perspective on regional sustainability, 2008)

“Two paradigms for use and management of natural re ~ source systems:
— Maximum Sustainable Yield
— Resilience management and governance
Resilience approach assumptions
— limits to how much social-ecological systems) can change and still recover

— If limits are exceeded they function in a different way (they can exist in
alternate states)

Resilience

— capacity of a system to absorb disturbance and re-organise so as to retain
essentially the same function, structure and feedbacks — to have the same
identity / system regime

Adaptability
— capacity to manage resilience; to avoid, or to engineer regime shifts

(determined by leadership, trust, social networks, ‘social capital’, governance) if
a shift into a “bad” regime is inevitable the only option is transformation

Transformability

— capacity to transform into a different kind of system; different scales, new state
variables - a new way of making living”



Adaptation

Vulnerability to climate change

— a key driver; function of exposure,
sensitivity and adaptive capability

Key distinctions (NCCARF)

— Timing: proactive adaptation if it is
done in anticipation of an impact,
reactive if it is done in response;

— Temporal and spatial scope: short
term as opposed to long term,
localised as opposed to widespread,;

— Purposefulness: autonomous ifitis
done unconsciously, planned if it is
the result of a policy decision;

— Agent: public or private; government,
industry, business or individual.

Adaptation no longer a choice



NSW Climate Change Action Plan

“...In particular, the NSW Government will give greater attention to adapting
to the unavoidable impacts of climate change... areas where NSW needs to
focus its efforts include:

working with the building industry to consider whether current design standards
for homes in storm and flood prone areas are strong enough to withstand harsher
weather events in the future

working with local councils and planners to respond to the impacts of long term
sea level rise

readying ourselves for more intense and frequent bushfires

planning to support the elderly and vulnerable - particularly those with chronic
heart and lung disease - to cope with the expected increase in heatwaves.

preparing our economy for the challenges and opportunities that will come in a
carbon-constrained economy

ensuring we look after our natural environment as the climate changes,
especially vulnerable areas like the alpine region

ensuring that our agricultural communities have the technology and science they
need to adapt to changing weather patterns.”

(Plan under development -

http://www.environment.nsw.gov.au/climateChange/actionplan.htm)



Growing Australian + International research efforts

Priority themes Research Themes

Terrestrial Biodiversity Pathways to adaptation: positioning
Human Health Australia to deal effectively with
Marine Biodiversity & Resources climate change

Water Resources & Ereshwater Sustainable cities and coasts
Biodiversity Managing species and natural
Settlements and Infrastructure ecosystems in a changing climate
Social, Economic & Institutional Adaptive primary industries,
Dimensions enterprises and communities

Emergency Management
Primary Industries




Key current Australian energy + climate policy efforts

Significant reliance on economic instruments with proposed CPRS,
Implemented eRET... growing appreciation of need for additional policies

Adapted from
(Grubb, 2006)

Energy
RD&D
funding

ETS

NEES eRET




Carbon markets and Land-use

Agriculture, Forestry and Other Land Use (AFOLU)
— ~ 30% of global GHG emissions & cost effective reduction options

Complex challenges and opportunities

— Deforestation ~20% of emissions

— Response of ecosystems to climate change

— Potential renewable energy sources offsetting fossil-fuel use

— Potential low-emission materials

— Significant opportunities for carbon sequestration

— Many related issues in land-use: water, biodiversity, livelihoods

Key issues for market approaches — integrity and credibility
— Verifiability: measurement, monitoring and enforcement

— Project additionality: inevitably counter-factual

— Leakage: of emissions via shifted projects, products via alternatives

— Permanence: sequestration impacts by human or natural occurrence
— Timing of sequestration Adapted from (CRS, Report to Congress, 2008)



Carbon Pollution Reduction Scheme

Proposed Coverage
— 6 Kyoto gases, ~75% national emissions

— ~1000 firms with mandatory obligations, otherwise upstream
liability on liquid fuels and gas will see carbon price delivered
through energy prices

— Mandatory participation by all sectors other than Agriculture
(coverage not before 2015 **and perhaps now excluded**), forestry
(voluntary opt-in) and potentially some waste activities

— Very limited scope for domestic offsets (depending on agriculture)

International linking
— Unlimited use of some international kyoto units including CDM
— Some initial restrictions on transfer of permits outside Australia

— Provide five years certainty to market on types and quantities of
International units allowed



Emissions
measurement a
key challenge
for carbon
markets

Allocation of greenhouse gas emissions by source,
economic activity and greenhouse gas, Australia, 2005
(PM Taskgroup, 2007)
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Greenhouse inventory and projections

(Australian Government, Tracking to Kyoto and 2020, 2009)

“...the Government has indicated that it plans to introduce
practical mitigation strategies in uncovered sectors. This is to
ensure that firms with uncovered sources of emissions make
an equivalent contribution to achieving Australia’s national
emissions reductions objectives and have incentives to
undertake abatement.”



CPRS options for agricultural coverage

Direct (on farm) liability
— The key decision makers for emissions...

— however ~130,000 enterprises in Australian land use sector with
individual small emissions so high transaction costs & complexity

(Australian Government, Agenda Paper: options
for coverage of agriculture, 2008; ABARE, 2009)

Indirect liability

— Potentially imposed on upstream inputs (eg. fertilizer) or _
downstream outputs (eg. food processors) means far fewer liable
parties...

— However, fairly weak relationship between on-farm emissions and
upstream and downstream activities

Hybrid

— eg. Indirect default liabilities with voluntary direct farm opt-in



CPRS and forestry

(Green Air Ltd, The Potential Role for Forestry in the CPRS and ETS, 2009)




However, potentially major opportunities for rural
|and'use tO deliver m|t|gat|0n (CSIRO, An Analysis of Greenhouse

Gas Mitigation and Carbon Biosequestration Opportunities from Rural Land Use, 2009)



Renewables — a likely key role in low-carbon futures

— Eg. IEA Energy Perspectives Scenarios (BLUE = 450ppm for 2050)
suggest wind, geothermal, PV and solar CSP could each make a greater
contribution than coal-fired generation with CCS



Renewable energy markets worldwide taking off

(NEF, GLOBAL TRENDS IN
SUSTAINABLE ENERGY
INVESTMENT 2009)



Renewable Energy generation locations



The eRET opportunity

(ORER, Annual Report, 2008)



eRET projections

A wide range to choose from

Work to date generally doesn’t
appear to have captured all
aspects of some key poor
design choices

Limited consensus on which
technologies, where and when



Need policy targets.. but much more

(Ernst & Young, Renewable Markets Country Attractiveness Index, 2009)




Current carbon market status

(Ecosystem Market Place and New Carbon Finance, 2009)



Where next for carbon markets?

CPRS in Australia
Internationally...



Voluntary Carbon Markets eg. VCS

oL (VCS, Guidance for AFOLU Projects, 2008)
Covered AFOLU activities

— Afforestation, Reforestation and Revegetation (ARR)

— Agricultural Land Management (ALM)
Improved cropland management
Improved grassland management

— Improved Forest Management (IFM)
Conversion from conventional logging to reduced impact logging
Conversion of logged forests to protected forests
Extending rotation age of evenly aged managed forests
Conversion of low-productive forests to productive forests

— Reducing Emissions from Deforestation (RED)
Process

— Verification

— Validation of methodologies

— Approval of Tools

— Community and/or environmental impacts

— Non-permanence risk analysis & buffers



Australian National Offsets Standard (ov. 2009)

Voluntary retirement of the following units accepted under Standard:

(a) Australian Emissions Units (AEUS);

(b) Certified Emissions Reductions (CERs) except long term (ICERS) and
temporary (tCERS);

(c) Emission Reduction Units (ERUSs);
(d) Removal Units (RMUSs);

(e) Voluntary Emissions Reductions (VERS) issued by the Gold Standard?;

(f) Voluntary Carbon Units (VCUSs) issued by the Voluntary Carbon Standard*;

Where credits are issued for reduced emissions from deforestation and
degradation (REDD) and other agriculture forestry and land use (AFOLU) projects,
they must apply methodologies approved under the Standard.

(g) Offsets from emissions sources in Australia not counted toward Kyoto
target, where they meet eligibility criteria and use methodology approved
under Standard.

Forest management (forests established before 1990);

Revegetation (establishment of woody biomass that does not meet forest criteria);

Cropland and grazing land management (net GHG from soil, crops and vegetation).



Thank you... and questions

Comments, suggestions and corrections regardirgresentation
are all welcome. Please contact lain at i.macgill@®@w.edu.au

This and many other of our publications and prestoms
are available atwww.ceem.unsw.edu.au




