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Bioenergy’s diverse values

= Energy

— depends on investment + operational costs compared against benefits of
energy provision + alternative supply options

— significant temporal + locational variability + uncertainty determined by
desired energy services, combined investment + operational
characteristics of all demand + generation

= Environmental

— greenhouse emission reductions — electricity related reductions depend
on displaced generation; possible lifecycle issues; also highly
prospective sequestration opportunities for some bloenergy options

— Industry development provides future option for energy transformation
— Potential regional air + water benefits, yet also costs

= Social

— possible investment + job outcomes with industry development, largely
focused in regional Australia

— As with all technologies, major deployment will require social consensus
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Bioenergy — proven potential for low-carbon energy futures

Likely major role for climate protection, especially short-med term

— Eg. IEA Energy Perspectives Scenarios (BLUE = 450ppm) for 2050
suggest potential Bioenergy role around 30% of coal-fired generation
with CCS ... and Bioenergy currently exists

Figure ES.2 P Additional investment in the electricity sector in the ACT Map and

BLUE Map scenarios (compared to the Baseline, 2005-2050)
(IEA, Energy Technology Perspectives, 2008)
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. Our largest environmental (externalities) market
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National Electricity Law: Overall objective for
the National Electricity Market (NEM)

= NEL Section 7:

— The national electricity market objective is to promote efficient
iInvestment 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

= Lack of environmental and wider sustainability objectives

IS a design choice

= |f societal desire that NEM contribute to achieving
sustainability objectives then governments have to
Implement ‘external’ policies that will drive such changes
Not an imposition but an obligation for market
participants...

= ...and the NEM needs to facilitate technical, institutional
and behavioural change towards such changes



¥
y
—— Centre for Energy and l lh IS
[ ]
Environmental Markets mnwmnmmgw

SYDNEY o AUSTRALIA

IEM spot price history... and directions

B (AEMC, Market Reports: Long-term analysis, 2009)
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Challenges and opportunities for Bioenergy in the NEM




Where from ... and next for NEM?

= NEM appears to have performed reasonably well to date Iin
securely & reasonably efficiently supplying growing demand
& peak demand, integrating modest wind & managing brief
periods of energy constraints

= However, prices rising due to range of (non-climate policy)
drivers and emissions have climbed significantly

= Current NEM restructuring efforts relevant to challenges
Including climate policies
— Integration of intermittent generation a key challenge
— Gas markets
— Demand-side participation
— Retail Markets
— Advanced Metering Infrastructure
— Network investment
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Large and growing emissions — the reason is coal

(Australian figures — NEM has higher per-capita emissions & intensity

Figure 7.9  Per capita emissions due to electricity, 2005
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Challenges and opportunities for Bioenergy in the
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Possible CPRS impacts on electricity industry

= CPRS may drive little significant change to at least 2020
— Proposed weak reduction targets, especially -5%

— Proposed CPRS design with borrowing, price cap, unlimited use of
international CDM credits, forestry opt-in, ongoing subsidies to large
EITE, significant so-called ‘compensation’ to large electricity industry
emitters subject to ongoing contribution to ‘reliability’, very limited
targeted assistance to drive efficiency improvements or bring in low
emission technologies, initial subsidies to offset fuel price
Increases...

— Electricity Industry seen as the key sector for CPRS impact, however
Government White Paper acknowledges CPRS unlikely to have
major impacts to 2020 beyond changing new investment to lower
emission options

. Only limited opportunities for such investment if CPRS doesn'’t
drive exit of high emitting activities and plants... will only drive exit if
destroys value of large emitters — is there political will for this?



Chart 3.6: Australia’s trajectory, actual emissions and permit trade
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has significant potential value

(Cutler, MacGill and Outhred, CEEM Discussion Paper on Wind in South Australia, 2009)
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MRET... + eRET- ‘designer’ markets
The objects of this Act are: Succeed or fail on quality of governance

{a)  toencourage the additional generation of electricity
from renewahle sources; and

(b}  toreduce emissions of greenhouse gases; and

(€} toensure that renewahle energy sources are
ecologically sustainable,
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MRET performance to date... and for 2020?

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
success no guarantee
of future performance
with a significant target

Effectiveness indicator
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eRET design

Eligible sources
— same criteria as current MRET scheme including solar hot water:

— Comment: SHW is not renewable electricity generation — weakens target.
Inclusion of Heat Pumps even more problematic — an energy efficiency option

Project eligibility periods and treatment of existing generators
— No limit to timeframe within which projects may create RECs.
— All existing projects eligible under MRET eligible for eRET for life of scheme

— Comment: projects financed on basis of 2020 target now earn RECs for another
10 years including ‘old hydro’ earning windfall profits

REC multiplier for small generators (first 1.5kW of system capacity)

— 5 RECs/MWh of deemed renewable energy to June 2012, ramping down to 1
REC/MWh from July 2015

— Comment: Phantom RECs reduce real target. Feed-in tariffs likely a better choice
for small generators. eRET should not be expected to address all policy ‘gaps’

Non-participation by EITE consumers in paying for eRET

— Comment: governance appears to be going backwards — MRET ‘principle’ of
paying according to usage abandoned

Challenges and opportunities for Bioenergy in the NEM




Electricity Market Share
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Early challenges
for eRET

AGL, 20%

(IES, eRET Report to CEC, 2009)

Fuel Type 2008 2009 (to 9/10)
Solar Water
Heater 2,994,001 5,842 677
S.G.U. - Solar 377,241 868,839
ErgonE -
dﬁ“gﬂ;ﬁ:ﬁ;&_fﬁ_:_: | - Wood Waste 105,391 123,781
Ergrtx;?:r?;wu_ Jng]:; :tr:%w Energy Crops = 9,705
Gav't), 9% Gov't), 10% .
i _ . ~ S.G.U.-Wind 518 668
(Origin, Presentation to JP Morgan Australian-g ;=
e 132 170
(ORER, 2008 Annual Report, 2009) Corporate Access Days, 2009) Hydro
REC prices and bid-offer spread (spot rate) i ﬂl’fﬁiﬂnﬂder Photovoltaic 2 -
e — R s = B4 5 0% Agricultural . o
g it = e e S Waste
KR Food
S E = Federal Electitn g =g === Processing a8 -
HiE £ o e Waste
B e e e el e e e
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g e S == MR o=
gg = s === == e s, ————— SIS Food Waste 7,787 5,433
a5 L".-. A I “ I
e = == i = gricuttura
P% EE— TaRm'ljglmg RE(.‘:surrsm:Ier\":“:l?snjal_::r"aL!T‘;a)r : + 5.0% Waste 13,469 10,151
3T F- gidmnn  fEFebOy —————— RED shinghder I Municipal
30 & et unicipa 71,817 66,178
S Es . S Solid Waste : =
%g Sewage Gas 73,307 61,467
2 - 30% Black Liquor 100,823 63,393
20
19
s Rl e it Bagasse 518,503 393,655
16 7
1% ] Wind 3,126,324 2,995 505
13
= it Landfill Gas 712,664 557.436
Hydro 632,576 185,986
Total 8,737,586 11,186,634
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Projections inherently problematic

Table 3 Contributions to total renewables, reference case versus mandated target case, 2000, 2010

reference case mandated target case
A 2000 2010 2010

— S 0 m e p rOj e Cted M R ET TWh  %shares | TWh  %shares | TWh % shares
. Bagasse sugar mills 914 4.6 808 39 3611 12.9
ou tCO mes In 2 OO 1 Hydro and pumped storage 17992 90.8| 18303 88.1| 19028 682
Wind 67 0.3 67 0.3 1250 4.5
. Biomass co-firing 0 0.0 0 0.0 814 29
(ABARE, Meeting the mandated Municipal biomass 622 31 883 43 2500 9.0
renewable e|ectricity target’ 2001) Forestry residues and wood waste 153 0.8 622 3.0 617 2.2
Other 67 0.3 81 0.4 89 0.3
RECs created by 31 December 2008 by eligible renewable energy sources'  Total 19814 100.0] 20764 100.0] 27908 100.0

0 2,000,000 4,000,000 6,000,000 8,000,000 10,000,000 12,000,000

Agricultural, food waste

Bagasse 2,910,146

= | Actual MRET outcomes

Biomass-hased components of municipal solid waste

Black liquor 785,203 at end_2008
Hydro 8,653,001
Landiil (ORER, Annual Report, 2008)
andfill gas
348,947

Sewage gas
Small generation units - hydro (deemed) |= 160
Small generation units - solar (deemed) - 495,678
Small generation units - wind (deemed) _- 1,017
Solar -- 10,985

Solar water heater (deemed) - N 5.456,149

Waste from processing of agricultural products  |= 35,897

Wind 9,704,117

redvase 892'384
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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
(IES, NSW Privatisation Conference, 2008)
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oenergy roadmap target challenging... and
r-sjgnificant competition

Resource 2020 Target (GWh)

Challenges and opportunities for Bioenergy in the NEM




® Electricity market regulatory risk — 29%: Markets
that are fully deregulated score higher, as they
have experienced the ‘market shock’ on underlying
wholesale prices that this transition may exert.

Environmental Markets While this may not affect current projects, these
effects are particularly important when considering
long-term investment prospects.

Planning and grid connection issues — 42%:
Favorable planning environments (low failure rates

e
-
Need policy targets.. but much more s
o highly. Grid connection scoring is based on the ease
of obtaining a grid connection in a cost-effective
manner. The score also takes account of the degree
of grid saturation for intermittent technologies.
® Power offtake attractiveness — 19%: This includes
the price received, the potential price variation,
and length of PPAs granted. Higher scores are also

. . achievable if the rnment guarantees the power
All Wind Onshore Offshore Biomass/ offtake rather Mﬁemhﬂm%ﬁmm .

Rank? Country renewables index wind wind Solar other| ¢ axciimate — 11% Favorable, bishscoring
(1) us? 70 71 75 59 73 tax climates that incentivize renewable energy

generation can exist in a variety of forms and/or
structures. The most successful incentives and
@ German'f 66 67 66 71 65 structures have been direct RE tax breaks or brown
et e e ORI MBI o it eralesmtad -t depreciation
3 China 66 69 73 59 54 on RE assets, and tax-efficient equity investment
e e b yenicles for individuals.
(4) India 62 63 70 42 61 Grant/soft loan availability — 9%: Grants can
L0 s sofiersssssse o auailable at local, regjonal, national, and
Spain 60 61 66 46 66 international levels; and may depend on the
(6) Italy 59 59 64 46 64
(7 UK 57 61 59 66 37
(8) France 57 59 60 54 53
(9) Canada 55 60 64 46 33
10 (9 Portugal 54 56 61 43 51

maturity of a technology as well as the geographical
11 QAD Ireland 52 57 58 57 28

——2
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(Ernst & Young, Renewable Markets Country Attractiveness Index, 2009)

location of the generating capacity. Soft loans have
historically been used in pioneering countries of RE
technologies to kick-start the industry. High scores
are achieved through an array of grants and soft
loans.

Market growth potential — 18.5%: This considers
current capacity compared to published targets.
Higher scores are given if ambitious targets have
been made and policy framewaork is in place to
accelerate development. The realism of targets is
also taken into account as well as the seriousness
with which they are being pursued (eg., penalties in
place for non-compliance).

Current installed base — 8%: High installed bases
demonstrate that the country has an established
infrastructure and supply chain in place, which

will facilitate continued growth and in particular
encourage the re-powering of older projects.

_ ['® Resource quality — 19%: For example wind speeds
and solar intensity.

"'® Project size — 15.5%: Large projects provide

N . . economies of scale and a generally favorable
Challenges and opportunities for Bioenergy in the NEM planning environment, which facilitates project
development financing.

—
u
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13 (14) Sweden 50 52 52 51 35
15 (15 Netherlands 46 49 50 49 37




Conclusions
Bioenergy and the NEM

Wholesale electricity prices currently showing significant variation by region, and
considerable volatility in particular regions

Considerable potential value in dispatchability — relatively assured generation at times
of higher demand and prices. Some evidence that high penetrations of intermittent
wind generation might reduce energy market returns to wind projects

Unclear if and how CPRS may impact electricity prices; seems likely that much of the
existing fossil fuel generation will remain highly competitive in the short to medium
term — an apparent CPRS design criterion

Bloenergy and eRET

eRET facing some significant challenges for driving investment

Inappropriate inclusion of technologies (SHW and heat pumps) seem likely to
significantly reduce ‘real’ target for new renewable electricity generation

No clear consensus in projections of the role of bioenergy in meeting the target —
surprises quite possible

Bioenergy roadmap target for 2020 electricity generation challenging

Need targets but more — a coherent and comprehensive policy framework that
appropriately addresses other challenges for bioenergy



