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Energy and Climate challenges
Most E = C, most E policies = C policies, most C policies = E policies
Synergies welcome but perceived conflicts often drive decision making

Possible
Conflicts

Coal
vs. Gas?

Equitabl
supply

Energy Security

* Qil, gas & coal prices increasing & more volatile,
emerging reliability stresses on electricity sector

* Australia: ‘energy rich’ but growing dmnd, exports

Climate Change

» Growing global emissions and climate change
concerns Yyet little evidence of an effective
international or national policy response to date

« Australia: amongst the highest per capita
electricity industry emissions around the world

Societal welfare

» Unsustainable energy use & emissions in
industrialised world, unsustainable lack of energy
services in developing countries

«Australia requires transition from ‘cheap’ energy

Possible
Synergies

Renewable
Energy

Cost-effective
EE



Some current CEEM research efforts

= Facilitating intermittent renewable energy integration in the NEM

— forecasting and control of wind + solar energy, market design to facilitate high
penetrations

= Emissions Trading Schemes
= Renewable energy policy support options in restructured industries
— Expanded eRET, feed-in tariff options, wider policy support

= Interactions between electricity markets and climate policies
— Emissions trading, carbon taxes, renewable energy support

= Technology assessment for sustainable energy options
— Energy efficiency, gas and cogeneration, renewables, CCS, nuclear

= Opportunities, challenges and options with Distributed Resources
— Distributed generation, energy storage, flexible demand

= ‘Robust’ climate policy mixes

= Energy efficiency policy — including non-market oriented options
= Integration of electric vehicles into the electricity industry

= Sustainable energy options for developing countries
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Australian energy policy objectives

Providing secure, affordable ancil sustainablelenergy is |ttt
critical to maintaining Australia's prosperity. For this
reason the Government is committed to finalisingan ~ENERGYWHITEFAFER
Energy White Paper in 2012.
As one of only three net energy exporting OECD countries, Australia is well positioned
with many sources of energy to support our domestic requirements and the creation of
jobs and income from export opportunities, particularly in the Asia Pacific region. With
almost 20 per cent of OECD gas reserves, we must ensure that our energy resources
are developed efficiently and sustainably in order to optimise the overall benefit for the
Australian community.
The Government recognises that the energy sector is currently facing major
challenges. Australia's economy is growing strongly, and demand for Australia's
energy both domestlcally and for export |s also growmg strongly. However, this

: ; : g agslabour, putting upward
he importance of
mission capacity and

Contlnued secunty of and access to a competltlvely priced energy supply for
households and industry is a critical priority. Alongside this, Australia needs to
continue the transition to a low emissions and env?ronmentally sustainable economy.
This will require the development and deployment of new and cleaner low emission
technologies supported through actions such as the introduction of a price on carbon.
The Energy White Paper will deliver a clear and robust whole-of-government policy

framework to provide certainty for investors as well as reliability and security for the -
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Australia’s energy (+climate) policies

B e te world's Australian energy production
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World electricity prices, selected countries, 2008 a
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lian Climate (+ Energy) Framework
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International Asia—Paifi
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International multilateral, bilateral + regional activities

High level meetings on climate change that complement and help progress
the UNFCCC agenda, including the Group of Twenty and the Major
Economies Forum on Energy and Climate (MEF).

Bilateral Climate Change Partnership Program.

Australia working with our Pacific island neighbours to ensure that climate
change does not undermine sustainable development gains.

Australia is taking action through the International Forest Carbon Initiative
to help reduce emissions from deforestation and forest degradation in
developing countries (REDD)... working closely with Indonesia and PNG to
build capacity to reduce emissions from forests.

Australia assisting vulnerable countries in region adapt to impacts of
climate change through International Climate Change Adaptation Initiative.

Australia is actively involved in a range of initiatives on technology and
policy to mitigate greenhouse gas emissions.
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Development issues

Environmental

Climate change
vulnerability

| challenges

Integration of Renewable E
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‘Complexity + scale of required Australian C action

= Australian emissions amongst highest per-capita in the world
= National emissions continue to grow (except for land-use)
= Avoiding dangerous warming might require reductions of 90% by 2050

Industrial processes

Reforestation and o, 5%
deforestation \ //,: 54/
A P _ Total: 572 Mt CO,-e
o 7 in 2009

Rail  Shipping
3% 4%

Y

Domestic
aviation
7%
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... many C based energy prices

= Energy highly valuable — vital roles, non-substitutable
— Not just a question of direct costs of extraction + conversion

= Potentially major differences b/n cost and value

= Many of these costs + values are externalities unless
addressed by governments Chart23  Components of Australian retad RULP prices in the five largest cities: 2008-00

= Key externalities until now

1271 cpl

Include social welfare, %
resources management,
energy security,
conventional

pollutants

= ... how climate change

! . ® Magreandotdarcoss (D Tase @ Mogasss
A guide to carbon taxes and carbon trading SChem Qe N ST PSI
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'NEM: Aust’s largest environmental (externalities) market

Transmission lines and generators
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Direct Long Run Marginal Cost $50-55 (Acil Tasman report to } Burorea Hilston
(new SC plant) AEMO, 2009) B bl
Direct Short Run Marginal Cost $10-14 (Acil Tasman as above)

(fuel, variable O&M)

External Health damage costs $13 (mid-range estimate of ATS
(PM10, SOx, NOXx) Externalities Study, 2009)

External Climate Change damage $65 (using Stern Review estimate
cost of $75/tC0O2)



Overall objective for the NEM (NEL Sec. 7)

The national electricity market objective is to promote efficient investment in, and
efficient use of, electricity services for the long term interests of consumers of
electricity with respect to price, quality, reliability and security of supply of
electricity and the reliability, safety and security of the national electricity system

= Are all objectives reflected in market design?

— One reason there is effective competition in the Victorian Retail Market is
“Because the provision of energy is viewed as a homogenous, low
engagement service “ AEMC, Effectiveness of Competition in Victoria, 2008

= Lack of env. and wider sustainability objectives a design choice

— As government desires that NEM contributes to achieving such
objectives must implement ‘external’ policies to drive changes




Figure 7.9  Per capita emissions due to electricity, 2005
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C pricing & electricity

World average

= One of the world’s most emissions 0 2 NN N R B
. - - = - - G tR . ’2008 2
intensive electricity industries (Gamaut Review, 2008)

u Current pO“CIeS Includlng eRET Figure 7.10 Factors underlying per capita electricity emissions, 2005
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Carbon pricing — from theory to practice

(adapted from Clive Spash, Brave New World of Carbon Trading, www.clivespash.org)

Underlying economic theory on pollution control

— An aberration on otherwise perfectly functioning markets

— Known or knowable pollution control costs and benefits

— Optimal pollution control equates marginal costs of control & benefits
— Taxes set the price, emissions trading sets the quantity

... may not adequately address challenges of practical
Implementation?

— Oversimplification — range of climate change drivers beyond C

— Existing market failures + other distortions — eg. fossil fuel subsidies
— Markets, power and vested interests

— What about equity considerations?



(former) Carbon Pollution Reduction Scheme

Australian ETS discussions since 1998, bipartisan consensus for
ETS in 2007, collapse of consensus in 2010
= Coverage

— 6 Kyoto gases, approx. 75% national emissions

— Around 1000 firms with mandatory obligations, otherwise upstream
liability on oil and gas, carbon price delivered through energy prices

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

Unlimited use of some kyoto units including CDM
Price caps (but not floors)

Permit allocation

— Free allocation to EITE, other strategic (politically powerful) sectors
— Otherwise auctioning

Revenue from auctioning

— ‘protect’ vulnerable consumers

— support some sectors to reduce emissions



Current Australian C Pricing Framework

Multi-Party Climate Change Committee

Could commence with fixed price (within ETS framework)
as early as mid 2012

Convert to ETS within 3-5 years subject to Australian and
International factors

— Including International C markets, progress on negotiations
Likely ETS design (starting point the former CPRS)

— Broad coverage (but not land-use?)

— International linkages (potentially limited)
— Assistance to households and businesses still to be determined

Complementary policies still required (but limited scope?)
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Key renewable drivers: MRET/eRET ‘designer’ mkt
The objects of this Act are: ... Will succeed or fail on quality of governance

(a)  toencourage the additional generation of electricity
from renewable sources; and

(b)  toreduce emissions of greenhouse gases; and

(c)  toensure that renewable energy sources are

ecologically sustainable, Initially set
as 9500 GWh/yr
2010-20. Now
non-zero 45,000 GWhlyr
2020-30

baseline if
pre-1997

REC RE Certificate Liable
roviders tradin arties
. P g — Y
Deliver certified To improve Obliged to acquit
new Renewables economic RECs as part of

to create RECs

I

efficiency societal obligation

I

Integration of d
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Two ‘worlds’ for renewables and DE integration

entralised Distributed

| Renewables Renewables +
eg. Wind, CSP other DG

' ). PV, CHP

e

Transmyssiony ), | Distribution W

| Sectof oWl secto

iuction costirig. T . llenges of re
7
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Wind in South Australia
= A world leading jurisdiction for assessing
the potential value of complementary
resources wrt intermittent renewables
— A large and rapid deployment of wind with oo o
a world leading penetration aCod
— Excellent solar resource
— High wholesale spot/ancillary service J— aGes
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j.:fnew gen. and price

In 2008-9, large tracking PV plant
may h__ave earned spot revenue
>$100/MWh or 2X Wind $/MWh
Key driver is correlation with
demand (key price determinant)
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Wind’s energy value

- = Energy value of wind declines as penetrations increase

— An ‘efficient’ market signal — generation without inherent energy
storage has lower value than conventional generation with storable
primary energy sources (coal, gas, hydro, diesel)

= Wind in SA currently being managed by conventional
generation in SA (and NEM more widely)

— Significant ‘storage’ competition in the wholesale space

Period All wind farms All other generators

($/MWh) ($/MWh)

Financial year 2008-9 46.6 73.5

Financial year 2009-10 47.4 90.1

Integration of Renewable Energy Sources into the Electricity Supply System




MRET performance to date... and for 20207

To date: modest ramping target easily met + considerable new investment
with apparent efficiency — low subsidy $/MWh by international standards

Yet: international experience generally poor with certificate schemes for
reasons that seem to include governance capture by incumbents, risks for

developers, market
power on ‘buy’ side,
single price for all

NEM increasingly
stressed infrastructure,
changing structure
Including gentailers

Hence, past modest
sSuccess no guarantee
of future performance
with a significant target

Effectiveness indicator
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’\/ deployment has recently accelerated

~ = High recent growth in PV deployment — almost all residential systems

= Penetration levels in some regions of the Dx network becoming
significant — solar cities, demographics, developer strategies

Australian market growth

400000 400%
(Morris, ATRAA Conf. Presentation, 2011)

350000 350%
300000 300%
250000 - —+ 250%

kW 200000 f 200% % growth YOY
150000 ‘ 150%
100000 100%

KW p/a

~— S Growth p/a

Some rece ' ' ' ' ’ ' '
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010




2010 PV W/capita
(Morris, ATRAA Conf. Presentation, 2011)
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lificant recent
‘player with growing
penetrations .
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‘Facilitating new technologies? Software+QOrgware

= Renewables pose significant challenges for existing industry
~ capabllities, institutional frameworks

| The Art of Knowing and Doing
The study of technology concerns what things are made and how things are made.
Technology, from the Greek science of (practical) arts, has both a material and an
immaterial aspect.

Technology = Hardware + Software + “Orgware”
(IIASA, What is technology?, 2006)

B ==

@ Hardware: Manufactured objects (artifacts)
Hardware
Software: Knowledge required to design, manufacture, and use
@ technology hardware
Software

"Orgware": Institutional settings and rules for the generation of
@ technological knowledge and for the use of technologies
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Distributed renewables particularly challenging...

= Hardware often
arrives before
software and
orgware

= New technologies
being deployed by
new players with
limited ‘software’
understanding
and inadequate
Institutional
frameworks

Integration of Renewable Energy Sou

Garrett under fire over dodgy solar installations

By Samantha Hawley for AM

(www.abc.net.au, 2010)

Updated Thu Feb 18, 2010 9:38am AEDT

As Environment Minister Peter Garrett grapples to
control his home insulation program, there are now
concerns about the potential for house fires
because of badly-installed solar panels.

ABC's Lateline program has revealed that up to 2,000
homes could be at risk of electrical fires from poorly
installed roof-top solar panels, and Mr Garrett's
department is now considering an audit into the
scheme,

Ted Spooner, from Standards Australia’s committee
on renewable energy, has told Lateline that there is
no restriction to stop panels which do not meet the
Australian standards being imported into Australia.

Mr Spooner says there needs to be more inspectors
and an audit of the scheme.

"There is very, very limited inspection of houses to
make sure they actually meet those requirements,”
he said.

"If you have poor quality modules, you can have
fractures in electrical joints, and that can lead to arcs
and then fires, and these burn at quite high
temperatures.”

Peter Marshall from the United Firefighters Union of

Up to 2,000 homes could be at risk of electrical fires
from poorly installed roof-top solar panels (ABC News,
file photo)

VIDEO: Dodgy solar panels spark fire concerns ©
(Lateline)
AUDIO: More Garrett woes with questions over ©

solar panel installation (am)

RELATED STORY: Industry rejects substandard
insulation claims

RELATED STORY: Garrett phones mum after son's
insulation death

Australia says there are concerns faulty panels could cause high voltage fires.

"The problem is, there's been a rush towards installing this type of equipment,” he said.

There have not been any solar panel fires in Australia yvet, but it is understood that the Department of

Environment is looking into whether an audit is needed.
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- Energy efficiency policy the ‘Quiet’ Achiever
Estimated emissions reductions over Kyoto significantly greater than
renewable energy or direct abatement policies implemented to date

e - | A glele Ve =10 l_. ]
1 5 \ ~ J
A e - o ——— :
AL - “1‘.'

Clean Energy Initiative: CCS Flagship Not estimated
Energy Efficiency in Government Operations <0.1
Energy Efficient Homes Package: HIP 13
Greenhouse Challenge <0.1
Greenhouse Gas Abatement Program (GGAP) 0.8

0.2

National Strategy on Energy Efficiency 14.0
Equipment Energy Efficiency (E3) Program 6.3
Energy efficiency requirements: Building codes 42
Mandatory disclosure requirements: Buildings <01
Framework Cool Efficiency Program 01
Phase-out of incandescent lighting 1.0
Phase-out of inefficient water heaters 01

Energy Efficiency Opportunities Program 2.4 m

Industry Greenhouse Program
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... (continued)

R NSW Greenhouse Gas Abatement Scheme

0.7
L Greenhouse Gas Abatement Scheme 0.7
NSW Energy Savings Scheme 0.1
Queensland Gas Scheme o
Renewable Energy Target3 8.8
Large-scale Renewable Energy Target (LRET) 8.5
Small-scale Renewable Energy Scheme 0.2
(SRES)
Renewable Remote Power Generation Program 0.1
(RRPGP) and Renewable Energy
Commercialisation Program (RECP)
Solar Cities <0.1
Victorian Energy Efficiency Target and Energy 0.2
Saver Incentive Scheme
29

Integration of Rendlk4tl

® AUSTRALIA

30



Possible lessons for C + E policy governance

= NEM provides an example of ‘serious’ governance
— Robustness designed in — security regime that overrides market
— Very high transparency in market operation

— Formal separation of powers and interfaces between policy making,
rule making, operation and enforcement

— Rules for changing the rules; any party can propose a rule change at
any time, highly transparent process with ‘stakeholder management
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and questions

Many of our publications are available at:
WWW.ceem.unsw.edu.au




