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Glossaryand abbreviations

Term Expansion
$HCOe Australian dollars per tonne of carbon dioxide equivalent
$b billion dollarg$1,000,000,000)
$m million dollars ($1,000,000)
ABS Australian Bureau of Statistics
ACCUs Australian Carbon Credit Units
Wo2iG2Y dzlo Project or technology focused e_stlmates _of abatement potential th
generallydo nottake account ointer-industry linkages
CFlI Carbon Farming Initiative
Carbon dioxide equivalent (the global warming potential of differe
CQe greenhouse gases are expressed relative to the warming impact of carn
dioxide. That is, their G@quivalent)
CPM CarbonPricing Mechanism
ERF Emissions Reduction Fund
ETS Emissions Trading System
GHG Greenhouse gas
kt kilotonnes (or thousand tonnes)
MAC Marginal abatement cost curve (which shows the incremental cost of G
emission reductions)
Mt megatonnes (omillion tonne3
Net Present Value (a stream of future costs and benbfiisis converted
NPV . . .
to current dollar valugvia an appropriatediscount rate and aggregated
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Executive summary

A core testof any national GHG abatement mechanism (or set of mechanisms) is its ability to
deliver an emissios target at least cost Opportunities to reduce emissions are spread
throughout the economy, they differ across businesses and households and they can change
over time. In the literature, these are depictéd marginal abatement cost(MAC) curves.
These describe how the cost of achieving increasing levels of emission reduction differs
between activities.

Transaction costs are an overlay on abatement cogile abatement costs indicate how
much it will cost to cut or do without a quantity of greenhouse gas emissions, transaction
costs reflect how much it &is to identify and describe thabpportunity, measure the
emissions and abatement associated withathieve sigroff for it and (if necessary) verify the
anticipated savings afterwardrFor the ERF,hey are theadd-on expenditures incurred in
securing andielivering onacontract

The Emissions Reduction FuncERF is a Commonwealth greenhouse gas ababent
program with a $2.55 billion budgethat requires participants to demonstrate compliance
with published estimation methodologies, submit bids into an auction process and, if
successful, enter contracts for the delivery of abatement over the perid2D&0 (or longer in
some cases). Project reporting and verification responsibilities also apgtgse costs
influence its effectiveness and bear comparison with a maadaprice based approactsuch

as acarbon tax or emissions trading system.

Magnitude and implications of transaction costs

Imposing transaction cost on abatement opportunities reduces their commercial viability and
changes their merit order from a buyer perspective. High transaction costs tend to have a
bigger influence on merit order, andr&ll projectsz which have less opportunity to spread
transaction costs across their emission bgsare affected most. This can be important for the
Emissions Reduction Fund (ERF) because it relies on project proponents coming forward to
sell their abatenent on a competitive basis. Activating low cost abatement opportunities
ahead of high cost opportunities is fundamental to delivering efficient econange
outcomes.

Some evidence on the magnitude of transaction costs is available from the 2 year opeoétio
the now-abandoned Carbon Pricing Mechanism (CPM), and ierging for theERF.

The CPM was designed to imposmandatory carbon obligations on bigger emitters and
suppliers of emission intensive products (eg. energy, refrigerants, etc) cdhmliancecosts
of downstream consumers such as small businesses and householdike&aso benegligible
(because they bear no reporting or verification burdealthough these entities did see the
impact of the carbon price on the cost of goods and serviSes/ey results on reporting costs
have been published by the Tax Institute.

The cost of participating in the ERF can differ according to the type and location of abatement
activity. Some methods are more straightforward than others and requirements for audit
AT A Ocoil 01 A Qodadiaded apdemdntdnsiser with methodsestablished
under the Carbon Farmingdnitiative) has dominated successful ERF contracts to date.
Indicative oncosts for these types of projects have been reportétey inclue:

Project development costs

1 initial registration- $10,000 per project
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1 monitoring/ sampling- $3.500 per project, per year
1 reporting- $5,000 per project per report
Audit costs

9 for cattle projects: $13,250 (initial audit) + $9,000 (subsequent audit) GO@(site
visit fee)

1 for savanna & sequestration: $11,250 (initial audit) + $9,000 (subsequent audit) +
$1,000 (site visit fee).

They estimated the total orcosts for a typical cattle project (with a 7 year contract life) at
around $100,000 and that fortgpical avoided land clearing/ managed regrowth project (with
obligations over 25 years) at about $150,000.

Australia has not had a fully fledged emissions trading system in place, but compliance costs
are likely to be similar to that of the CPMvith the addition of extra costs associated with
carbon trading between parties. The cost of individual trades should approximate brokerage
fees currently observed in the marketplace, and the level and direction of trades would reflect
allocation decisions for emssion permits (ie. Australian Carbon Credit Ugitr ACCUS).

Our analysisappliesthe schedule of transaction costs listed in Table ES.1. These apply to big
andsmall(ie. households, and businesses with turnover less than $200,000 per year) projects
and, in a competitive bidding program such as the EB&n affect theamount that program
ownermust recover in order for the abatement projectlbe commercially attractive

Table ES.1 Assumed MACtrax transaction costs for big and small projects
under alternative abatement regimes

Assumed trx Assumed trx
; . . costs per project costs per
Abatement regime Empirical evidence in 2020% - project in
SMALL 2020*- BIG
Hypothetical ideal Assume full informational an
transparency. Assume ze $0 $0

transaction costs apply

ERF (project & Land based projects $100,000

contract based) $150,000 per project. No evidence $13,500 $20,000
industrial projects (likely to be less)

Carbon Pricing start-up costs of $402,000, recurret

Mechanism (CPM) costs of $54,000 pa (Bigmitters $0 $100,000°

only). Carbon Farming Initiative (C
transaction costs similar to ERF| CFI:0.7xERF| CFI:0.7 x ERH
minus competitive bid requirement.

National ETS (based | Similar to CPM, large emitter foc $0 $110,000"
on CPM model) (trades & brokerageaffected by
pattern of permit allocation) CFI:0.7xERF| CFI: 0.7 x ERF

*assume ERFtransaction costs annualised over average 5 year project horizon, and CPM over 10 years
(assuming a need to reprise start up costs). * Applies to app@Xbiy businesses on a mandatory basis.

Thesecostshave beerreflectedin the MACtrax modelwhich has beerdeveloped by Meta
Economics usingublicly availablebottom up estimates of abatemenpotential and costs

within the Australian economy4 EA 1 T AAT A@GAI ET A0 OEA OEAT OA«

abatement activities needed to deliver a 126 MtCO2e abatement outcome in 2020 (consistent
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xEOE | OOOO0OAI EA8O AOOOAT & adedrding @i phtdshddi official Al E
estimates) andcompares the likely costs and distributionatplications of the ERF and ETS
(modelled on the CPM) against this benchmark.

Key results

The model demonstrates that policy measures with low transaction costs are likely to produce
a lower cost abatement outime.

Figure ES1 shows the estimated marginal cost of abatement under Ideal, ERF and ETS
approaches. Measures with higher participation costs face reduced access to low cost
abatement and must draw on higher cost abatement in order to reach the gdaet.

In an ideal situation of zero transaction costs (eg. no contractual, monitoring, reporting or
verification requirements), the modelling suggests that all the necessary abatement can be
generated at a cost of no more than $5.00 per tonne CO2éh A BT OAT OEAI DI
OACOAOOS AEEEAEAT AU CAET O AOAEI AAT A xEOEEI
terms).

The transaction costs associated with the ERF drive up the marginal abatement costs faced by
participants under the program. If the BR AT AO 11060 PAU A O T 0 1A
abatement, it faces marginal abatement costs rising to just over $40 per tCOZ2ecafiliti

mobilise this abatement at a cost ohly $1 per tonne, the final tonne of abatement needed

to achieve the 2020 taeg is estimated tacost around $8.91.

Figure ES.1 Marginal cost of delivering a 126Mt abatement outcome ($/tCO2e)

Marginal cost of last abatement tonne

ETS (with all NR leveraged at no cost to
budget)

ERF (NR payt of $S1 per tCO2e)

BASE (no transaction costs)

50 55 510 515 S$20 525 530 535 540 545

Lower project and entity level transaction costs lead to greater abatement activity under an
ETS- which harnesses the incentives providbg a carbon price. It enhances the economic

ET AAT OEOAOG &1 O 011 OACOAOOSE AAAOGAI AT O AT A E
in carbon credit trading arrangements. The market price established under an ETS reflects the
marginal cost of abaterant, and this acts as both a cost incentive for emission reduction and

a profit incentive for the sale of excess emission entitlements.

The modelling suggests that the marginal ¢ad delivering the 126 MtCOZ2e of abatement
under an ETS would be around &

Figure ES.Zhows the average cost per tonne of abatement action, taking into account the
net cost of all abatement that contributes to achieving the targéhe analysis indicates that
in theory, if all no regrets abatement could be activated at ®AE OET T A1 Al OOh |

META ECONOMICS CONSULTING GROUP v/ n



WORKING PAPER 16-01

GHG emissions could be reduced by 126 MtCOZ2e at a negative cost. That is, on average, each
tonne of abatement would deliver a financial benefit to the project owner of $81a#d an

overall benefit from reduced inefficieies of around $18.billion z in NPV term$. Although
involving some level of transaction costs, the far reaching abatement incentives of an ETS
could deliver an average cost outcome of arou$d7.41. It too would be likely to support a

net beneft, on awrage, across emitters (totalling around $9.7 bilipglA OO OI ET ¢ OEA
O A ¢ O A O 0O éffechvaiyimobilised ByGhe broashasedimpact of acarbon price).

Figure ES.2 Average cost of delivering a 126Mt abatement outcome ($/tCO2e)

Avg abatement cost (S per tCO,e)

ETS (with all NR leveraged at no cost to budget)
ERF (with no NR leveraged)

ERF (NR payt of $1 per tCO2e)

BASE (no transaction costs)

($85) ($70) (855) ($40) ($25) (510) S5 $20 $35

Both variants of OEA %2 & ADPDOI AAE j AEAEAAOAT OEAOAA AU
leveraged and the cost paidreturn positive cost estimates. The high leverage variant (which
AEEAAOGEOAT U DOOAEAOGAO O11 OACOAOGOE AA&OAIT Al
126 MCO2etarget of $13.46and a net cost overall of around $1.7 billidine low leverage
OAOEAT O j xEAOA 1 ETEI Al Al T iddudddor phidEor Gyi tie ERFA C O A
delivers an average abament cost of $23.98 per tCO2e, and & west overall of about $3.0

billion. These outcomes would be commensurate with an average cost per tonne across all the
abatement generated by the ERF of betweé$b.20 and +33.98

However, according to thee indicative bottom up abatement estimates, @n with zero
OOAT OAAQGEIT AT 6OOOh OEAOA EO 1106 AT1T O6CE O11
abatement target. Making up the shortfall will entgbmenet costs. The total of these costs

is reported in Figur&S3.

Under ideal (and theoretida conditions, the analysis suggests that delivery of 126Mt of
abatement across the Australian economy could be achieved with a net expenditure (after no
regrets options are exhausted) of around $58.9 million. By comparison, and with the
introduction of transaction costs, an ETS would require net expenditures of $475.9 million to
achieve the same level of emission reduction. Further, the market approach implicit in an ETS
would see a total value of $643.9 million placed on this abatement, implying that- over
AT i pAT OACET1T jEA8 A OPOI AOAAO OOODPI 008 10 b
the sale of this abatement (ie. surplus emission permits) by its owners at full market prices.

The ERF would entail expenditures of at least 2.6 to 4.7 tiimese likely to be required by an
%438 4EA APPAT AEOOOA AOOEI AOA &£ O OEA %2&h
rx pAO0 OT1T1TAh EO rXhaiasy (T EITEIT AT A OEA
OACOAOOE 1 POEI T O xelofodramiid $3,021.Amillof) AGtheh unbidd thed E
ERF, net expenditures are borne by the Commonwealth government.
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FigureES3Expendi ture associated with Onet cost (

Total cost (beyond no regrets) S million

ETS (with all NR leveraged at no cost to
budget)

ERF (NR payt of $1 per tCO2e)

BASE (no transaction costs)

$0 $600 $1,200 $1,300 $2,400 $3,000

It is noteworthy that the current ERF budget allocation of $2tifon lies just beyond the
midpoint of these estimates. Further, the model prediction of the average price to emerge
from ERF auctionsto date is$1668 £ O1 1 OACOAOOE AAOGEIT EO Al
and $16.75zif it is not

The differert approaches also have different distributional consequences. Under the
theoretical ideal, a wide range of abatement activities contribute to the national abatement
target. Of the 48 activities identified, 29 contribute to a least cost abatement solution.
Activity is spread across big and small projects.

Project level transaction costs hit small projects hardest, and shifts the source of abatement
into higher cost categories. Small projects, and activities in which they account for a higher
abatement share,tend to make a diminishing contribution to the abatement task as
transaction costs increase. The contribution of small projects to the national abatement
target under the different policy settings is shown in Fig&®4.

Figure ES.4 Contribution of big & small projects to the 126 Mt abatement task

Abatement contribution from big & small projects (Kilotonnes)
ETS (with all NR leveraged at no cost to budget)
ERF (with no NR leveraged)
ERF (NR payt of $1 per tCO2e) (yellow = big project share)

BASE (no transaction costs)

0 25,000 50,000 75,000 100,000 125,000

If zero transaction costs applied, small projects are estimated to contribute about 15.4% of
the abatement needed to deliver a least cost outcome. In the presence of transaction costs
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associated with obligatns under an ETS, small projects are estimated to contribute only
9.0% of abatement. And under the ERF, small projects are expected to contribute less than
1% of the abatement purchased by the scheme.

Taking all savings and expenditures into account, thedelling indicates that Australia could

deliver 126Mt of abatement in 2020 at a rig#nefit to the economy. A high proportion of this
abatement could be delivered through actions that enhance the bottom line of households
and businesses. An ETS can magnify the incentives to undertake this abatement and help
drive it. If successful in unlockinpese profitable emission reductions, a national ETS could
AARAT EOAO | OOOO0OAT EAGO XWwa - O A hehdithd efltteds trath O G A (
averages out at about $7@r each tonne of (CQ8) emissions reducedn contrast, the ERF is

likely to ddiver this abatement outcome at a nebst, averaging out at somewhere between

$13 and $24 per tonne.

However, the scope of these programs differs significamlystralians are paying a significant
premium for abatement in return for an approach that daest produceincentives to reduce
emissions on a consistent econommyide basis.

Direct action versus a national carbon price

While the ERF is seeking to deliver an abatement outcome of around 236 MtCO2e between
YoXyY AT A wowoe OEOTI OCE AEOAAO DPOOAEAOGAOG AT A
excessiveemissionsgrowth elsewhere in the economy, an ETS could apply to around@gs,4
MtCO2e over the same period (although the desirability of reliable and low cost reporting
arrangements would probably result in slightly narrower ETS coverage).

Our modelling suggests that the ERF might need to spend up to $3 billion over this period t
deliver on the emission targetand possibly allowup to another $0 billion in efficiency
savings to languishin contrast, @ ETS would put a price ceconomywide emissions of

AOIT OT A rxé8Qa AT Ah ET AT ET C Ol h 6yedidedod @Al OA
the absence of internationatmissiontrading) at around $59.7 billioiThe net expenditure
associated with achieving the national emissions targeder this approach would be about

$0.64 billion, and economyvide efficiency gains worth about $9.7 billion would be likely to

flow from that. This implies a potential net economanst of up to 8 billion under the ERF
approach versus a potential ngain of around $9 billion under a national ETS.

An ETS mobilises resources on an econemigle basis and crystallises the value inherent in
the ability to emit greenhouse gases into the atmospheféhe ERF goes to considerable
lengths to avoid this mobilisabn. Asa consequenceit also forestalls the economwide
innovation and opportunities associated with it. Given the pool of low cost abatement that
bottom-up models suggest is available in the Australian economy, the ERF mighiewved

asa modest polig response suited to a modest emissions target. However, the costs and
uncertainties associated with the ERF are likely to be substarifitsik paper seek& bring
theseissuedo the attention ofthe public, industry angholicymakers.

Efficient abatementi AAEAT EOI O AT A BPI 1 EAU A£OAI Ax1T OEO A
best response to the prospect of deeper emission cuts in the future, and the economic
challenges and opportunities that they bring.
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Section 1

Issues and objectives

Australiais committed to assisting in international efforts to reduce greenhouse gas (GHG)

AT EOOET T 08 4EA AAT OOAPEAAA 1T &£ OEA AOQan@dnl O Ci
arrangementwhereby those wishing to sell abatement can compete with each other o wi

funding from the Commonwealth. Thiirect ActiorBinitiative, which buys abatement from

approved projects on a contractual basieplaces anational and mandatorycarbon pricing
regime.The effectiveness of the current policy in driving least costeteent and delivering on

national economic and greenhouse policy objectives is a critical issubufgiralianbusinesses

greenhouse emission targets in the future.

1.1 Aust r agEmissohs Reduction Fund (ERF)

As part of global effortsto fight climate change, theCommonwealth government has
commited o OAAOAET ¢ ! OOOO0A I(@HERMIssIGO th A ek el 20004 O

levels by 2020. Deeper cuts are pnospect following the recent UN climate talkin Paris
(COP21), which sathke international communitycommit to the goal of limitingglobal warming

to 1.8 Celcius,in order to substantially reducthe risk ofcatastrophicfuture climateimpacts.

At present, thecentrepiecel £ OEA CT OAOT 1 AT 06 0 $ E GsRadGction AOET 1
Fund ERF4U EA %2& EAO A AOACAO 1T &£ rwsyyY AEITEITHh
process. Owners of suitable abatement projects register them withGhean Energy Regulator

AT A OAEAG OEdhk,iindigaiinge prioeepdr toAr@ Af@82e they would require from
government in order to proceed. Lower bids have the greatest chance of being awarded a
government contract to deliver the amount of almmnhent described.To date, purchase
agreements wortha little over $1.2 billion havbeen committed under the Fund.

Projects must comply witOAT AOAT O 1 AOET A0 £ O A GbdieménOET ¢ C
generated. Theyembody the methodology for calculating emissions from a particular activity

andA E££I OO0 O1I AT OOOA OEAO OAOOET AOGO AO OOOAI G
the scheme Only projects deliveringhe equivalent of 2,000 tonnes of carbon dide per year

(2,000 tCQe pa)z on averagez can be bid into the ERF. However, smaller projects can be
aggregated in order to achieve the 2,000 tonne per anraantractthreshold.

Two ERF auction rounds have taken place

ERF Round 2 which took place in pril 2015 and committed $660.5 million fdre purchase of
47.33 million tonnes of GO from 144 successful projects described in 107 contracts. This
delivered an average abatement price of $13.95 per.#CO

ERF Round 2 which took place in November 20Hd committeda further $5%.9 million for
the purchase of 485 million tonnes of C@e from 131 projects described in 129 contracts. The
average price per tonne of G®paid was $12.25.

Recentprojectionsby the federal environment department suggests that Australia restuce

its GHG emissions by a cumulative amount of around 236 million tonnes of carbon dioxide
equivalent (ie. 236 MtC4) in order to deliver on its international target commitmeiar the
period to 2020
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Projection exercises are fraught, as highlighted by the significant revision of the 2020 target
estimate between 2008 (a cumulative reduction requirement of 1,335 M&@nd 201415

(now estimated a236 MtCQe). However, on current pilbE OEAA AOOEI AOAOh AAET
2020 target is consistent with reducing projected emissions by about 126 M{@Om the
projected emissions outcomen that year. As Figure 1l suggests, this gap reflects

Ci OAOT i A1 68 O Aignbidadt @ekdeEatioh in endissidhs growth the next few
years.

Taking the estimated 1261t emissions gap at face value, it is reasonable to ask how
effective the ERF is likely to be as a mechanism for closing it. Is it likely to support the goal of a
least cost approach to emissions reduction? How reliable will it be in delivering on the national
abatement target? And how does it compare with other policy options for driving abatement?

Figurel.l Australiabés past and projecd3ed GHG emi s

Mt CO,-e

Mt CO;-e
800 [ - 800
750 +30 % above-{ 750

2000 level
700 - +17 % above - 700
2000 level
650 - - 650
600 - -126 Mt CO,-e - 600
550 ~_ - 550
-5 % below
500 - 2000 level | 500
450 - +| 450
400 - -+ 400
350 - 4 350
300 \— L . L : ‘ : —J 300
1990 1995 2000 2005 2010 2015 2020 2025 2030
National Inventory = — -Commitment Period 1 QELRO Trajectory to 2020 target
— = .Commitment Period 2 QELRO 2014-15 Projections results

Source: Department of the Environmedt, dz& G NI £ A I Q& S Y A &-45%, Egfmonh@Nh 8ADdHralig,ya Ham
March 2015, p.5.

These questions are particulaniglevantin light of thescrappingof the nationalcarbon pricing
mechanism (CPM) in 2@1 and its replacement with the Direct Action initiative. The CPM
imposed a carbon price on a broad spectrum of activities across the economy and encouraged
abatementby making businesss and households pay fthe GHG emissionassociated with

their consunption choices Around 37Musiness entities bore direct obligations under the CPM
but, because of their role as major suppliers of energy and emission intensive products, the
carbon price- and incentives toreduce GHG output z were transmitted throughout the
economy.

In contrast, the Emission Reduction Fund targets abatement diredthseeks to buyuture
emission reductions fronindividual (or aggregatedprojects rather than impose a cost on
emissions output on an economyide basis. Buyinduture emission reductions is a tricky
businessbecause to get value for moneyit requiresa knowledge of both actual emissions
outcomes and what fture emissions would have bedn the absence of abatement action
Furthemore, droppihg down from an economyide to project levelfocus runs the risk of

META ECONOMICS CONSULTING GROUP 2/ T]
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unanticipated emissions growth in projects and activities that are not covered by the ERF. This
risk is compounded by the fact that the ERF is effectively increasiogme and investment in

the enterprisesthat supply it,and this is likely to spill over into other parts of the economy.
These concerns have been highlighted previously (eg. see the pitt&sherry submission on the
ERF Green Paper, 21 Feb 2014).

The propoged ERFSafeguard Mchanism is being developed as a way of ensuring that
emissions in other parts of the economy do not grow excessively hélgovernmentpays for
project level emission reductions. However, analysis to date suggestdritits currentform it

is unlikely to imposea significant brake onpotential emission growthamong targeted
businesses and activities.

Time will tell if the ERF approach can be scaled up to deliver bigger GHG emission savings in the
future, or puts Australia in &trong position to go on this journeyAnalysis in this report
indicates that it will struggle to deliver least cost and efficienggnhancing abatement
outcomes for Australian households and industihis analysis givefurther substanceand
empirical ba&ing to concerns raised by the Climate Change Authority in its December 2014
report onoutcomes andessons from the Carbon Farming Initiati¥e

1.2 Importance of transaction costs

A key test for any national GHG abatement mechanism (or set of mechanismtg @&bility to
harness anddeliver abatement at least cost Opportunities to reduce emissions are spread
throughout the economy, they differ across businesses and households and they can change
over time. In the literature, these are depicté abatement cost curves. Thesiescribe how

the cost of achievingncreasing levels of emission reduction differs between activities.

Transaction costs are an overlay on abatement costs. While abatement costs indicate how
much it will cost tocut or do witiout a quantity of greenhouse gas emissions, transaction costs
reflect how much it costs to identify and describe the opportunity, measure the emissions and
abatement associated with it, achieve sigifif for it and (if necessary) verify the anticipated
savngs afterward.They are the extra expenditures incurred in completing a sale or agreement.

Government programs can have differing approaches to transaction costs. Minimum energy
performance standards (MEPS) obviate information search and assessment(andta degree

of purchaser discretion) byequiring that equipment available in the marketplace meets or
exceeds a threshold level of energy efficiency. These thresholds are chosen to ensure that the
benefits ofpromoting purchass of better equipmentoutweigh the costs of omitting low cost

low performance equipment from the market. The Carbon Pricing Mechanism imposed
mandatory emissions reporting and measurement costs on large businesses across the
economy, and with a transition to full emissions tradimguld have allowed open market
trading (and associated brokerage and registry costs) as part of its compliance regime. It
utilised existing supply relationships to have the carbon price signal transmitted along the value
chain to customers.

1 See pitt&sherry submission #ittps://www.environment.gov.au/climatehange/emissionseductionfund/green
paper(accessed 19 January 2016)

2{8S TF2NJ SEFYLX ST 9YBANRYYSYyl +AOG2NRIX a5ANBOG ! OGA2y
2015 fttp://environmentvictoria.org.au/media YR wS LJdzi SEX & ! ¢ IBothiésS YigerowlGdded | ¥ S 3 dzt
RN} 32y KEZ H ! dz3dzad wnmp 0K G LIVWpdatg).cAdécassl 19dmnGaEi®.02 Yk Lidzo £ A OF |

5See/ tAYFGS / KIy3aS 1 dziK2NAGE 6 H newrSULIZ2AND H NED AthysoivaYiEaigig Bgca Ly A G/
2014, Chapter 4.
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The ERFis a vduntary program that requires participants to demonstrate compliance with
published estimation methodologies, submit bids into an auction process and, if successful,
enter contracts for the delivery of abatement over the period to 2020 (or longer in sas®Esy.
Project reporting and verification responsibilities also apply.

Transaction costs are real costs and, in a voluntary program such as the/liR€& incurring
them is optionaJthey can detract fromthe pay-offs of participation To the extent thathe ERF
embodies a higher level afiscretionarytransaction costs than othesbatement approaches, it
will be faced with a narrower pool of abatement options from which to drélas can affect its
ability to delive least cost abatement outcomes.

Transaaion costs under the ERFand carbon pricing regimes

31 xEAO AT A0 EO AT 6O O DPAOOEAEDAOA ET ' OOOO0OA
Some evidence on the magnitude of transaction costs is available from the 2 year operation of

the nowabandoned C&on Pricing Mechanisn(CPM), and is emerging from ER&ome

information on transaction cost associated with the Carbon Farming Initiative (CFI), which has

now been rolled into the ERF, has also been publishedéeentreviewby the Climate Change
Authority.*

In analysis published by the Australian Tax Institute, Professor Jeffrey Pope of Curtin
51 EOAOOEOQUB8 O 4 A@ oullines B findingsAoO A duddy Bbf miajbrEAGstralian
emitters seeking information on theost of compliance during 20123, the first year of the
scheme® Twenty seven responses were received indicating:

1 averagestart-up costs of $402,000, and
1 average recurrent costs of $54,000.

As noted, the CPM was designed to impasandatorycarbon obligations on bigmitters and

suppliersof emission intensive products (eg. energefrigerants, et§. Thecompliancecosts of
downstream consumers such as small businesses and householdBkelgsto benegligible

(because they bear no reporting or verification burdealthough these entits did see the
impact of the carbon price on the cost of goods and servidemngementswere put in place to
substantiallyalleviate carborcost pressuresor businesses ifrade exposed industriesand to

compensatdow income households for carbon pa impacts

The costof participating in the EREandiffer according to the type and location of abatement
activity. Some methods are more straightforward than others and requirements for aadits
O0coOil 01T A 00060 Bt Round ATof tife ABRE)a® dominated by landased
abatement (much of it initiated under the Carbon Farming Initiative which was established to
complement thenational carbon pricing reginjeln a presentation to FutureBeef in September
2015, RAMP Carbon provided an overview mdidative costs facing potentiatangeland

participants in theERF prograni.These included:

4 Climate Change Authority (201Bi)d, see Section 2.4.

5{8S t2LSd W SdHamny ao9adAYFdiAy3a GKS O2YLX AlLyOS O2aida 2
journal article (1 April 2014https://www.taxinstitute.com.au/australiatax-forum/estimatingthe-compliancecosts
of-australias-carbonpricingschemeaccessed 14 Jan 2016).

6 See RAMP Carbon presentatiby kr Phil Cohnhttps://futurebeef.com.au/resources/newsletters/futurebeef
ebulletin/yourerf-questionsanswered/(accessed 14 Jan 2015)
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Project development costs
1 initial registration- $10,000 per project
1 monitoring/ sampling- $3.500 per project, per year
1 reporting- $5,000 per project pereport

Audit costs

1 for cattle projects: $13,250 (initial audit) + $9,000 (subsequent audit) + $1,000 (site visit
fee)

1 for savanna & sequestration: $11,250 (initial audi§9t000 (subsequent audit) + $1,000
(site visit fee)

They estimated the total orcosts for a typical cattle project (with a 7 year contract life) at
around$100,000 and that for a typical avoidémhd clearing/ managed regrowth projegtvith
obligations over 25 years) at about $150,000.

Recent industry consultations that Meta Economibas had with farmer groups and carbon
service povidersparticipating inthe ERFsuggest thatthese figuresmay beconservative One

NSW farmer group reported that enosts could amount to up to 80% of the bid value of an ERF
contractinvolving aggregatiorof multiple projects and a major service provider indicated that
their costs for establishing and servicing a successful ERF project was typically around 30% of
the contract price.

Australia has not had a fully fledged emissions trading system in plagecompliance costs

are likely to besimilar to that of the CPM with the addition of extra costs associated with
carbon trading between parties. The cost iofdividual trades should approximate brokerage

fees currently observed in the marketplace, and the level and direction of trades would reflect
allocation decisions foemission permis (ie. Australian Carbon Credit Uait or ACCLS).

1.3 Implications for marginal abatement costs

In a world whereproof and accountability are requiredransaction costs add to marginal
abatement costs and can change the relative cpahdmerit orderz of abatement options.

Figure 1.2 depicts the effect of a lump sum fee of $1000 (eg. the cost of legal expertise
complete a sale contract) on the supply curve for a particular commodity. The marginal cost of
supplying additional units is affected by the need to carry the transaction cost, with the impact
of the fixed transaction cost on unit costs diminishing he humber of units available for sale
increases. Scale allows transaction costs to be spesaidss larger volumes, and a bigger share
of the money spent on getting the project off the ground to find its way to the project owner
and investor.

7TEEI A &ECOOA X8¥w EO A CAT AOEA AADPEAOEdstbn 1 £ OE
the cost of supplying a particular good or servideis also a useful aid to thinking about the
impact of fixed costs on the cost of generatimigcreasinglevels of GHG abatement from
projects and activities within the economy. The ranking of abatement opportunities in terms of
their incremental cost gives rise to what is commonly called a marginal abatement cost (MAC)
curve.

Exhausting low cost abatement pprtunities beforemoving on tohigher cost opportunities is
the key to minimising the cost of any particular abatement target.
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Figure 1.2 Impact of a fixed fee transaction cost on marginal supply costs
Effective cost per unit (with and without trx costs)
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Traditionally the economic literature hadepicted MAC curves as a schedule of increasingly
expensive investment optionsvithout specific reference to the nature of the activities that are
generating the abatement. Thes® O1 B Al x fard typichlyAuddd @rconsideration of

industry or econom-wide abatement costs and tradeffs. An example for the Asian
manufacturing sectoris provided below in Figure 1.8 reflectsO1 1T OACOAOOS | PD]
AOAETI AATA AO A TACAOGEOA Al 00 jclnedxhivkingddpidy ET AQh
escalatingcosts as the abatement target approaches the level of emissions output for the
industry.

Figure 1.3 A stylised industry MAC curve
MAC: S/SE Asia - Industry
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Source: AkermakR. and Bueno R. (2018))se of McKinsey cost curves for climate economics modgelfitgckholm
Environment Institute Working Paper WRIS¢ 1102, p.5.
HoweverET OAAAT O UAAOO A i1 OA COAT O1 AO OAT CET AAC
McKinsey & Cmpany has found favour among industry and policy analysts. Rattiean
moving up a smoothand continuousslope of small andanonymousabatement actions, the
bottom up approach depicts an abatement staircase teabuldbe ascended a step at a time in
order to achieve a least cost abatement outconidis approach is intuitively appealing at a
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project or companyevelbecause it helps illustrate the relative cost and abatement potential of
discreteemission reduction optionsA MAChierarchydeveloped for Hunter Water using the
bottom up approach isteown in Figure 1.4.

It suggests a range of energy efficiency and demand management actions that will daliver

finite amount of greenhoussavings that can be undertaken at a profit by Hunter Water, and a

I AOCA 101 AARAO 1T £ OAAT Odklived additionalEgiednBousA dadrigbut O OE A
come at a net cost.

However, this approach needs to be applied with caution at an industry or ecowwddg level.

While it is a powerful visual aid for decision makers, its depiction of a hierarchy of discrete
abatement opportunities available atefinedprices can paper over the fact that a wide range of

entities and abatement actions can be relevant at a particular price level. This is increasingly

likely as we move away from the upper and lower price boundgatds the more densely
populatedmiddle.

Figure 1.4 Bottom up MAC curve for Hunter Water
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SourceWater Services Association of Australia (208@)st of carlon abatement in the Australianlwii SNJ A y Rdza (i NB
Occasional Paper 28, p.36.

While there may be only a few opportunities across the economy to generate a net saving of

$500 or $1,000 from each tonne of GHG emissions saved, at a cost of $5 per tonne there may be
many opportunities, and these may be in the hands of a vast numberlaygrs. What is

relevant is that $5 will buy you more abatement in some categories than others, and that many
decision makersvith different opportunity sets can be involved.

The tensios and limitationsof OOADBx1T 8 AT A OAT OO ideptbhfandd DD OT A
applyingMAC curvedor policy purposes haseen noted- by McKinsey & Co and otherShese

concerns and caveats have been usefully summarise&lgs, Kesicki & Smith (201 T)heir
keyobservations and warningsn the use of MAC curves in decisionmaking are:

Embrace complexity. there are complex political and economic decisions to be made. The
usefulness of simple summary presentations of complex issues is limited. Hard decisions about
complex systems require more sophisticated, wholesystem analysis and approach; there are
complex tradeoffs that cannot be made into a simple set of monetised values.
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Pay attention to the assumptions behind a MAC curve, alongside the MAC curvkeeping the
assumptions and the M@ curve together can help ensure transparency, comprehensibility and

accountability.
Always look beyond estimated technology cost not all cost elements can be monetised
decisions about which abatement measures are prioritised must look beyond the ceeterged

in any MAC curve, to consider costs that may have escaped monetisation and wider issues. Basing
decisions on estimated technology costs alone may not only fail to produce the promised carbon

savings but also result in unintended or perverse consages.
Accept uncertainty: answerspresented in a single set of numbers are appealingly simple, but can

conceal more than they revedforecasts of future costs and technical potential are better presented
as ranges, not point values. The differentials between several of the competing alternatives are

less than the cost uncertainties within each alternaarephasis added]

Understand path dependencies:Abatement costs depend on actions pdating the year of the
MAC curve; abatement stragies are better presented and considered as scenarios or trajectories,
in which decisions in one period influence the trajectory thereafter. Cumulative emissions are a
more scientifically robust indicator of global warming commitment than abatement poigistin

ITA 1T0 Oxi1 ETOEUIT UAAOOS8O
Ekins P.+ AOGEAEE &8 O 31 EOE :80 jWwoxXxqh
#ODOOAOY ! AAI1T A O AAOGOEITT6h 5#, %,

London, April 2011, pp-4.
When thinking about abatement opportunities across theosomy, it is important to
OOAE AO OATAoOcu AEZ£ZEAEATA
AT AT AU A xEAA OATCA T &£ OEOAOR AEOQ
AA A OAT CA TQE A0®DM ODAA H IEAd AOEQR

i AT ACATI A1 06

Economy-wide abatement potential (Millions of tonnes)

OEAOA xEI I ;
costoptions facingothers. As marginal abatement costs escalate towa@® b O1 E fedeE OE OA 8
the economywide abatement opportunity effectively becomes exhausted. This is depicted in
Figure 1.5.
Figure 1.5 Escalating marginal abatement costs within an abatement activity
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This approach allows us to map botteap MAC curves onto the population of emitters that
can access those opportunities. More importantly, it allows us to translate estimates of the cost
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and abatement potential of key activities into a more detailed merit order of low cost
abatement actiong and examine the impact of transaction costs on this merit order.

In Figure 1.5 above, it becomes obvious tlhedst cost abatement action would not erita
undertaking all of Activity A, then moving on to Activity B, and so on. At a cost per tonne equal
to the average cost per tonne spanned by Activity A projects, it makes sense to draw
abatement from all the activities represented. ActivitiesB\and C alhave abatement available

at a cost below th@verage abatement cost per tonne that characterigegivity A.

AEEO APDPOI AAE EO APPI EAA ET OEA A 111 xETC OAZ
the cost and quantum of GHG abatement puptunities available across the Australian
economy to construct intraactivity MAC curves and map these onto the population of potential
project owners. By distinguishing between small and large emitters and the abatement cost
opportunities pertaining toeachit is possible to examine the likely influence of transaction
costs on private abatement incentives under the ERF, and the distribution of ERF payments
across emitters and activities.
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Section 2

Model development

Based omublished estimates of the cost and quantity of abatement opportunities in Australia,
we superimpose a schedule aficreasing marginal abatement costs within eacpportunity
category and map this onto large and small participants for each category. dlftosvs
exploration of the least cost bundle of abatement opportunitieseded to deliver a specific
national emissiostarget, and the impact of differentevelsof transaction cost

2.1 Base marginal abatement cost estimates

There have been variougropositions put forward for afeasible OAT OOT I ObPS
abatement cost curve for Australia. McKinsey &@ianyproduced one irR008 ClimateWorks
published one in2010 (viewed from both a societal and investor perspectiae)d Reputex
publishedan updated version of its own Australian MAC curvelanuary 201%see Figure 2)1

Figure 2.1 Recent bottom-up MAC estimates for the Australian economy

McKinsey 2008 ClimateWork2010 (Societal MAC)

2020 carbon ab cost curve
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As touched orin the previous sectionchanges in things such as fuelstsand exchange rates,
interest rates, technologydemand, household incomand thelifespanof capital equipment
can affect the economics of emission reductjoand future abatement trajectories(both
ClimateWorks and Reputexperiodically update their MAC estimates for these and other
reasons).

Abatement costs are inherently changeable and differ across households and businesses.
Further, because markets are linked togethterough the supply chain, expaliture to reduce

one tonne of emissions in one particular project will not necessarily lead to a one tonne
reduction on an economyide basis. This is an inherent complication with scaling up project
based or bottom up analyses to make inferences aboutneeny-wide outcomes. General
equilibrium modelling and analysis is better equipped to deal with these kinds ef-int
relationships and challenges, and is the preferred approach to analysing these types of emission
Ol AAEACAGE AEEAAOOS

However,the primary faus ofthis studyis not to predict economywide emission outcomes

from project based abatementalthough this emerges naturally from the analysis as a result of
OEA DOAI EAI U O1 OOAAA AT 001 i Ob AOOEI AOGAO OEAC
pl OAT OEAI 8 4EA G&@ANGgHOw thefdidection reldivitpdandmagnitude of
abatement outcomes is likely to be affected by policy approaches involving different levels of
transaction cost. Notwithstanding the shortcomings of bottom uppaoachesin estimating
marginal abatement costqand the cost of achieving futureconomywide targets), the
simplicity andspecificity they provide makes them a good starting point for developing the
transaction cost model described in this sectiMihile the accuracy of the modi@redictions

may be contested at the margicore findngs regarding trends, patterns, relativitiesd trade

offs are likely to bemeaningful and instructiveThis is thekey role andpolicy contribution of
models.

Given tte interest in testing the efficacy of GHG reduction measures in delivering on national
abatement targets, we have developedsat 0f2020 MAC cunvthat drawon the projects and
average abatement cost estimates reflected in the studies above.

2.2 Fitting a monotonically increasing MAC curve

To facilitate theanalysis,we assume a monotonically increasing MAC curve describes the
incremental cost of abatement within each activity. That is, there is a smooth (but not
necessarily lineascentfrom the lowest to highest cost options. To stay true to the bottom up
iTAATI 60 AAPEAOGEIT 1 &£ Z£ET EOA AAAOAI AkDugh@AET AA
functional form for marginal abatement costs that increased asymptotically tawdre upper

1 EIl EO 1 A abdteméehntpOténtnE Theitds, for an opportunity offering 5 million tonnes

(Mt) of abatement potential, the cost aibatement beyond this level approack@finity, and

the cost of abating the last few tonnes of ¢via thisabatement opportunitywas very high.
Thisconfigurationwasillustrated previously inthe MAC curvesf Figure 1.5.

The functional form spans the range of abatement possibilities for a particular activity and
delivers a total cost of abatement acrodge range thatclosely approximateshat proposed by

the bottom up model. Consequently, it also delivers an average cost of abate(entost in

OT AAUB8 O AT 1 1 A OdéfinédA02@ dniissiod Autzémed@t ciodely matches that of
the bottom up model.

A (Hermite) polynomiailvassettled on as bestlisplayingthese attributes. It has the following
general form
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For activitieswhere’Ca<0:  XG="l.(2.*Q3%+b.*Q?%)+ 14 *Ca and
For activities wheréCd @ ¢, *G="W.(a*Q%+b.XQ%)+(*Caz 195
where: *Cais the average cost ($/tG€) of abatement for the activit) @ &
*Gis the cost of producingmission reduction unitQ; (ie 100Kt Cge), and

‘Wis a scaling parameteeflecting the amount of abatement available from activity
O @bdaandb are constantswherea = b/2).

MAC curveseflecting these algorithms were generated in an MS Excel spreadsheet as the basis
for what will hereafter be referred to as tiACtrax model.

The terms added at the end of th@lynomialfunction areused to assign a point of origin for

the functionz which would normally begin at the origin (ie. zero abatemémtzero cost). The

AOAEI AAETEOU T &£ O11 OACOAOOGE T1TDHPOEITO AOOI AEA
decisions necessitates a negative cost starting point for some functions. For abatement
opportunities with average costs below zero, the first unit abatement is assumed to be

available at a cost of 4 x average cost (eg. for an average cost-$##0 per tonne, the first

tonne of abatement is available fe$28.00).

For abatement activitiesvith an average cost of zerar greater, the first unit of alde@ment is

assumed to be availablgt acost of$15per tonneless than theestimatedaveragecostfor that

activity. Hence, an activity exhibiting an average abatement cost of $0/&04l begin to show
abatement opportunities at$15 and an activity wh an average cost of2P per tonne will
begin to show opportunities at&per tonne.

AEAOA OOAOOGETI C PIEI OO AOA ObPI AAAET T AAOOSE AT A
national cost and distribution of abatement opportunities comes available.

Graplical representations of th&MACs generated for the bottom up abatement opportunities
captured in the MACtrax model are shown in Figure 2.2.

Figure 2.2 Examples of MAC functions generated in MACtrax

Assymptotic MACs defined by abatement amount available in kilotonnes (Abt) and
average cost per tonne
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2.3 Linking abatement opportunities to owners
Estimates of the relative size of abatement projeatgalso built into the MACtrax model.

The model links an abatement activity to data on the size distribution of the relevant
population. Population information comes from relevant ABflustry, househtd and motor

vehicle datasets In general, the model applies the assumption that the distribution of
abatement opportunities from a particular activity mirrors the distribution of productiorthia

industry (or industries) for which the activity is relevarror instance, energy efficiency
improvements in the commercial sector, offering a total abatement judfy of around 5

MtCOe are assumed to be distributed across the 1,048,198 businesses in that, seitiothe

share ofabatement opportunities matching thecontribution to industry revenue of those
businesses.

4EA T TAAT AOAxO 11 OEA 1'"3 AT OI O 1T &# AOOET AOO
AT A Ol A O @SimalBeiftes GQrécArBidesed to behose withaturnoverunder$200,000

per year(which includes households for our purpodes) AT A 0" EC8d Ai EOOAOO ¢
those with an annualturnover greater than that. In the commercial sector, small emitters

account for about 61% of operating entitiemnd around 3.5% of turnover. Similarly, big
businesses account for 39% of operating entities aadund of 96.5% of turnover.
Correspondingly96.5% of abatement potential imssigned to these large entities as a group,

and averaged across their numbé&BSestimates of household and business numbers can also

be applied at the State and Territory level.

Again, these distributions are place holders and can be adjusted on the basis of better
information. For instance, whilMAC estimatedndicate that around &Mt CQe saving from

improved energy efficiency in the aluminium industsyavailable and ABS data show that two
OEEOAO T &£#/ OEA AOOET AOGOGAO Ail 11T AAOAA O1 OEAO EI
adjusted to reflect the full abatement opparhity set belonging to big businesses in that

industry. MAC curves are fitted to the abatement opportunity set spanrm®dthese groups.

Potential abatement associated with deployment of more energy efficient technology are
assumed to be driven by governmiemandate (eg. Minimum Energy Performance Standards
(MEPS))and therefore accessiblas an aggregated parcel of projectgth minimal levels of
transaction cost applying.

These data are used to calculate the average abatement available per bugimdssusehold)
because, under project based arrangements such as the &REracts need to be put in place
with these businesses in order for the abatement to proceed.

To keep the model computationally tractablabatement delivered from particular activities is
measured (and ranked to form a merit order of abatement costsjnaremental units of
100,000 tonnes of CO2&\ higher level of resolutionvould be possible, but would directly
increase the number of cellnd processing demands of the modehile offering only a small
gain in accuracy

A summary of assumed abatement activities, average costs, potentials and the number of
project owners is provided in Appendix 1.

2.4 Factoring in transaction costs

Transactioncosts are modelled as a fixed cost imposed on each project owner wishing to enter

AT AAAOGAT AT O AT 1 OOAAO8 31 A1 A0 DPOI EAAOO EAOA
therefore bear a higher transaction cost per tonne of abatemeit project owrers must cover

7 TheMACtrax spreadsheet currently occupies about 18knemory.
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the cost of actual abatement plus their transaction costs in order to break even. These costs are
reflected in the adjusted marginal costs of abatement factored into ERF bids, and affect the
merit order of abatement offersAn entity with orly 1 tonnes or so of abatement per annum

to offer will find the costs oentering an ERF contract prohibitive. Notwithstanding this, or
perhaps irrecognitionof it, ERFeligibility guidelines applya minimum abatement threshold of
2,000 tannes per annum to participantsbut encourageinterested proponentswith projects

under 2,000 tC@e pato pursue aggregation optiong-Hdowever, bundling a number of small
projects intoone large project would no doubt involve its own set exftra challenges and
transaction costs.

In this analysis we examine leasist abatement outcomes under range oftransaction cost
regimes.These draw on the empirical discussion of transaction costs in section 1.2. A summary
of transaction costsaassumed by the MACtramodel for small and big project owners under
different abaterrent regimeis shown in Table 2.This reflects the bid preparation, legal and
monitoring, reporting and verification (MRV) costs of the ERF, those relevant to the Carbon
Pricing Mechanism (CPMand a potential emissions trading sgsh built on that national
model of mandatorycarbon reporting and acquittal obligation3he percontract transaction
costsreflected in Table 2.1 are converted to an annualised cost per tonne of abatement by
referendng the average abatement available for small and large entities (as defined above)
within defined industry and activity groups.

Table 2.1  Assumed MACtrax transaction costs for big and small projects under

alternative abatement regimes

Assumed trx

Assumed trx

: - . Costs per project costs per
Abatement regime Empirical evidence in 2020% - project in
SMALL 2020*- BIG
Hypothetical ideal Assume full informational an
transparency. Assume ze $0 $0
transaction costs apply
ERKproject & Land based projects $100,000 f{
contract based) $150,000 per project. No evidence $13,500 $20,000
industrial projects (likely to be less)
Carbon Pricing startup costs of $402,000, recurrel
Mechanism (CPM) costs of $54,000 pa (Big emitte| $0 $100,000"
only). Carbon Farming Initiati€FI)
transaction costs similar to ERF| CFI:0.XERF | CFI:0.x ERF
minus competitive bid requirement.
National ETS (based | Similar to CPM, large emitter foc $0 $110,000"
on CPM model) (trades & brokerageaffected by
pattern of permit allocation) CFI: 0.7 x ERF | CFI: 0.7 X ERF

*assumeERRransaction costs annualised over amerage 5 year project horizon, and CPM over 10 yeasufing
aneed to reprise start up costs* Applies toapprox.400 big businessesn a mandatory basis

Bringing these elements together, transaction costs are reflected in abatement cost structures
and ERF participation incentives as follows:

1. estimate the transaction costs pertinent to securing and delivering on an ERF
abatement purchase contract (or othabatement incentive scheme)

s oA o~z
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3. estimate the number of big and small entities engaged in a particular abatement
activity

4. assume that the distribution of abatement potential estimated for each activity
matches he distribution of big and small entitig€g terms of turnover shares)

5. assume big entities operate big projects and small entities operate small projects

6. determine the average size of big and small abatement projects by dividing the relevant
gquantity oftotal abatement pertaining to each group by the number of entities in each

group
7. distribute the relevant transaction costs over big and small abatement projects (and
DAOOEAEDAOGETI ¢ AT OEOGEAOQ 11 A OAT11AO0O0 PAO

Note that under both the CPM andhypothetical) ETS, the Carbon Farming Initiative (CFl) is
relevant as a credibased supplement to the mandatory carbon pricing arrangement. The CFlI
has been rolled into the new ERF structurewith the addition of a competitive bidding
component which idikely to increase the risks and costs of participation. We have estimated
that a return to a markebased arrangement for CiBlased credits would result in a reduction in
project based transaction costs of abaB(@o relative to the ERF. These estimates aubjected

to sensitivity analysis, with results discussed later in this report.

2A001 00 T &£ -1 #00A@ i1 AAl OEIiI Ol ACET T O &I AOGOAA
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Section 3

Results

Imposing transaction cost on abatemeipportunities reduces thie commercial viability
and changes their merit order fromhkaiyerperspective Hightransaction cost¢end to have

a bigger influence on merit order, angimall projectsz which have less opportunity to
spread transaction costs awss their emission base are affected most.This can be
important for the Emissios Reduction FundERF)because it relies on project proponents
coming forwardto sell their abatementon a competitive basisActivating low cost
abatement opportunities ahad of high cost opportunitiess fundamental to delivering
efficient economywide outcomes

3.1 An optimally efficient GHG abatement set

The hypothetical ideal is a situation without transaction costs. In this world, the costs of
inspection, reporting, verification, brokerage, legal and advisory services are obviated. All
abatement opportunitiesare accessibleand a least cost hierarchy or merit order can be
determined from that set This provides a benchmark for testing the relativestcand
performance ofreal world policies and programs.

The MACtrax model was used to investigate the least cost mix of projectscthad be
actioned now todeliver a 126 MtCO2e abatement outcome in 2020, in line with its current
greenhouse gas targetettings.

Under conditions of zero transaction costs, the MACtrax model suggests a mix of activities
across smal(ie. all households and businesses with turnovess than$200,000 per year)
andbig entitiesas depicted in Figure 3.1.

Figure 3.1 Optimal least cost mix of 2020 abatement contributions by size of
project contributor

Big/small project mix
(to achieve 2020 target of 126 Mt CO2 abatement at least cost)

125000
100000

75000

Kt CO2

50000

25000

Small owners m®Big owners
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Based onconsideration of relative abatement calt OEA OAEEZEAEAT 68 Al EOC

hierarchy would see small entities contribute aboiBMt (15.6%) of the first 5SMt of 2020
abatement outcomes, and about4.4 Mtof the first 100Mt. They would supply about
15.4% of the total abatement needed to deliver on the 2020 GHG emissions target.

The source and type of least cost abatement projectsshown in Figure 3.ZAs noted,
project codes are shown in Appendix 1).

Figure 3.2 Abatement project mix across small and big entities

Small project abatement in 2020 - No trx costs
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Big project contribution in 2020 - No trx costs
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The modelling suggests that aroundd0 O# / WA AT O1 A AA AA1I EQAOAA 11
That is z at a net cost of zero or lesthrough activities such agnergy efficiency
improvements, waste reductionenhanced commercial land managemeot improved
production planning and managementhetotal cost of the residuahbatement requiredo
achieve the 2020 targewith theseefficiencies in placés estimated at aroun$59m.
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The costs associated with delivering increasigounts of abatement according to the

bottom up MAC estimates and model assumptiotasscribedare shown in Figure 3.3his

suggests the marginal cost of the last tonne of CO2 required to hit the target is around $5
pertonne4 EA Ei b1 EAA O1 OAl OAl OA f1oBbillioni OACOAOOSG

Figure 3.3 Theoretical cost of moving toward the 2020 GHG target

Marginal and average cost of abatement
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However, in the real worldome degree of transaction cost is inevitable. Identifying and
obtaining good quality information is not costless, and the desire to reduce risk and
increase certainty often introducesneed for specialist legal, financial atethnicaladvice.

The impact of transaction costs on the ability of competing greenhouse policy approaches
to deliver efficient and cost effective outcomes is explored below.

3.2 Implications for the Emissions Reduction Fund

The Emissions Reduction Fumalvolves the voluntary participation of project owner in a
reverse auction arrangement which requires them to compete on price to win government
contracts to deliver future emission reductions.

A threshold implication of this program design is thaintposes costs and uncertainties on
those wishing to participate, and a further set of costs (in terms of project level reporting,
monitoring, etc) on those that are successful in the auction process and are awarded
government contracts.

These costs can sstantially alter the economics of abatement projects and afféogir
merit order, in addition to decisions around whether a project will be bid into the ERF
processat all. The project level transaction cost assumptions reported in Table 2.1 are
annualisel over a typical 5 year contract horizon to give a representative cost per
abatement projectfor big and smaléntities.

Transaction costs 0$13,500and $20,000are assumed to impact on 2020 abatement cost
estimates for small and big project owners respectively. These costs muspriead across
the annual abatement covered an ERFcontract.

With these costs in place, the least cost mix of abatement projediisficantly affeced.
Most notably, small projects are much less competitive under ERF transaction cost
requirements In the base ERF simulation, lgnbig project proponents are rewarded
contracts.This project mix adding to 126 MtCOZ2eis shown in igure 3.4.
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Figure 3.4 Least cost ERF project mix to achieve the 2020 GHG target
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abatement activities drop out of contentiofor, more realistically, make a significantly
reducedcontribution tO abatement outcomes)These include:

bl
b3
b6
b7
b1l
b12
b13
b14
b15
b16
b17
b21
b22
b26

= == =2 =2 A =A -4 =4 A A A ., _a _a _a

b29

All small projects (owned by households and businesses with turnove
less than $200,000 per annum)

Commercial energy efficiency improvement
Commercial retrofit- HVAC

Residential lighting improvements
Residential new construction efficiency
Diesel car & LCV efficiency improvement
Reduced cropland soil emissions

Petrol car & LCV efficiency improvement
Commercial newconstruction efficiency
Commercial retrofit of insulation
Commercial retrofitof efficient water heaters
Cogeneration opportunities

Livestock & feeding methane reduction
Reforestation of marginal land with plantation
Anti - methanogen livestock treatmentsand

Cropland carbon sequestration

Other abatement is substitutefom higher (abatement) cost activitie® achieve the2020
abatement target In the analysis abovéhisis sourced from:
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b32 Chemical processes & fuslibstitution
b33  Wind powerz best onshoresites

b34  Electicity - coal to gas shift{ew builds)
b35 Biomass/ biogas

b37 Electricityz geothermal and

A - =4 =4 -a =

b38 Coal to gas shift (increased gas utilisation)

Under the revised merit order created by the overlay of ERF transaction costs, the marginal
and average cost of delivering a 126Mt abatement outcome in 2020 &hasn in Figure
3.5.Notional ERF transaction costs are assumed to apply to all projectsnatitle scope of

the scheme.

Figure 3.5 Cost of moving toward the 2020 GHG target under ERF transaction
cost regime

Marginal and average cost of abatement ‘opportunity

set' under ERF
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2020 emissions target is estimated at a little over $1.65 billion. The cost of the last tonne
necessary to achieve this targetdAsO1T OT A Twas8i oh AICOADIOA] AARIOA T 1A
delivers an average cost per tonne outcome for the 2020 target that is less than zero (ie.
about-$18.66 per tCO2e)

TheAAET EOU O1 AAAAOO AT A i1 OEOAOA O1i1 OACOAODOS
outcomes.As shown in Figure 3.5, although marginal cost rises above $20 per tonne to

deliver on the 2020 target, the average cost remains comfortably bedlem because of the

OECT EEZEAAT O OAIT OA 1T /&£ O11T OACOAOOS AeAéEiI 1T OEAO
beyond about 45 MtCO2e.

However, we strike arogram desigrdilemmahere.

In a competitiveauction based program such as the ERF, the expected return from selling
611 OACOAOOE AA A Odpprdximéelydrio. Agdiatrbie dakindrere O

it is reasonable to expect that interest in bidding this kind of abatement into the system will
be very modest indeed.
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Further, the abatement estimation methods and activity baselines employed by thedt&F

designed to guard against excessive levafighis type of abatement entering the system.

The Department of the Environmentwhichhas policy responsibility fahe ERFnotes that

8 O¢ mAMOAs ensure that emissions reductions are genaitigat they are both real and

additional to business asual operations EOAT ERO AAAAAYS8H6

0" OOET AGO AO OOOAI 6 EO A EECEI U OOAEAAOGEOA O,
reasonably be expected to be undertaken by a normal business (or other entity) operating

in an Australian contextUnderstandably,CT OAOT I AT O AT AO -DIAIUG A @E Ol
abatement, buy abatement arising from false or exaggerated claims or use tax payer dollars

to fund emission reduction opportunitiesarising from poor or perverse business

management practices. Nevertheless, anaaffive greenhouse policy response should offer

strong incentives®El O O1T 1 OACOAOOE AAAOQAI AT 6 AAOGEI T O Ol
difficult task in motivating identification and adoption of no regrets opportunities while

ensuring that tax payer dollarare not directed toward projects that would have occurred

anyway or reward thosevho have recklessly increased their emissions as a result of
incompetence or guileThesehave always beemherent chaknges for ebaseline & credit

basedapproach

Capturingam o r egr et s értha BRFt e me n t

AEA OOAAOGI AT O T &£ 011 OACOAOO8 AAAOGAT AT O O1 AAO
shoud be available at a price of zero dollars or Jessd government should be reluctant to

subsidise emission reductiorikat stack up economically in their own right. But to ignore

this pool of savings is toverlook the lowest cost projects and activities in the national

abatement opportunity set. Information andecisionmakingin the realworld is far from

perfect, and wiie it is easy to assume away the waste, misallocations and inefficiencies

arising from this as being trivial or transitorggal world experience suggests that these

problems can be both significant and persistent.

It is difficult to know how reliably thés2 & | AOET AO OA&I AAO OAOBOET AOGO
opportunities in different activities and sectors, or how effectively they draw the line

between profitable abatement (which government should be reluctant to subsidise) and

that which requires top up furidg in order to proceed.

&OT 1 AT 1T x1 A06O PAOOPAAOEOAR A OEICI A DOT EAAOD
AT A OAT 001 Ud AAAOAI AT 08 )OO EO AAOU pidtessEi ACET A
or technology could generate 4,000 tonneper annumemission cubn aOT T OACOAOO8 AA(

but an alternativeoption costing 30%more could yield a7,000tonne per annunreduction.

As a potential ERF bidder, the project owner would be interested in how much of the
potential 7,000 tonne reduction could be sold into the ERF under the applicable method,
and alsowhat they would need to sell this abatement for in order to cover timiestment

and other expensesBeyond this,most project proponents are likely to have a strong
interest inprofiting from the deal(why participate otherwise?), but also be aware that the
reverse auction component of the ERF exerts strong downward pressure on prices. Setting
price too far above coshagnifiesthe riskof anunsuccessfubid - and theprospect that the

effort put into formulating the bid will beentirely wasted.

)yO EO biI OOGEAT A O1 i11TAAT OEA Eipl EAACGEITO A& O
OACOAOO8 AAAOAI Al CERABAdddIDGids GridQuctidh proke3seDis A
also possible to examinte implications for budgeexpenditureand overall costff noO1 |

8 Seehttp://www.environment.gov.au/climatehange/emissionseductionfund/publications/factsheet
emissiongeductionfund-emissiongeductionmethods(accessed 4 Feb 2016).
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OACOAOOS fuAddddthd ERK andit languished as a resulEhis would reflect a

precise and restricive ADDI1 EAAQOET 1 I £ OOABAOOOOARBT TMOAAGEC
requirements.The results of this analysis are shown in Fig#:6 and 3.7.

They depict a situation where project proponents can extract a token payment of $1 per

OITTA A O OEAEO Ghd resoridqceh éffddive AckpAod Aet & thi®

level). Two scenarios are presented. One in whichrelkévant no regrets abatement is

funded at this level, and another where the ERF doe®no£O01T A 01 1T OABDAOOSE AA/
it fails to materialise as a resulfhese are identified@ Ox AAEGS rolrdgret©OOOT T C
exclusionscenarios

The marginal and average cost outcomes reflected in Figures 3.6 artseldw relate to

emission prices paid by the ERF arsldwverall budgeexpenditure8 ! AOEOAOETI ¢ O1 1 O
action has a value tthe economy irits own rightand, within the constructs of themodel, is

estimated to be worth around $4.0 billiooommensurate with ERF transaction costs, and

over $10.3 billion in a hypothetical scenario where transaction dosévaluate, undertake

and demonstrate abatementlo not need to be incurredt all.

Figure 3.6 Marginal and average budgetary cost implications of different ERF
approaches to éno regretsd abatement

Marginal & average ERF cost per tonne
(paying $1/tonne for 'no regrets', under 'weak' & 'strong' exclusion outcomes)
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Kt CO2 abatement

Figure 3.6illustrates the effect of a $1 per tonne floor price on the marginal cost of

abatement availableto the ERFTEA OOAAQOI AT O 1T &£ O1 1 OACOAOOS
significant difference to the amount of low coabatement that the ERF can access. With
weak bartrAR 00 O1T O1 1 OACOAOOE AAAOAI AT Oh OEA AOAOA«

remains at $1 per tonne faroundthe first 46 million tonnes and then increases in response
to increasingmarginal costsvhich rise to just under $27 per tonrignder this scenao, the
costto the BJdget of achieving the 2020 target averages out at aroUB‘]dS 46 per tonne.

heavily restricted.The cost of delivering the final tonne necessary to achieve the 2020
emissions target rises tabout $40, and the average cosb the Budget of delivering the
2020 targetis just under 34 per tonne oERFabatement.

Theexpenditure implications of thesgcenarios are shown in Figure 3.7
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It suggests a total ERF expenditure of around $1.70 billion is needed to achieve the 2020

OAOCAO EZA& O11 OACOAOOG 1 DPPI OOO0T EOE AGdesA OA AAAAC(
cost. In addition to this funding the private sector also enjoys the benefit of efficiency gains

AOOTI AEAOGAA xEOE O11T OACOAOOG EIT OGAOOI AT 68 10 11
billion.

Figure 3.7 ERF expenditures with and without token funding f or &édno regret
abatement

Total ERF expenditure for 2020 target - paying $1/tCO2e for 'no
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If the ERF approach locks out or fails to leverageregretsopportunities, expenditure
under the ERF to deliver 126 million tonnes of abatement rises to around $3.02 billion.
Importantly, if no regrets opportunitiesare allowed to languish $4 billion in potential
savingswill alsobe lost to the economy.

3.3 Implications for an emissions trading system (ETS)

Transaction costs under mandatory national emissions tradingystemwill fall on those
obliged to report on and pay for emissions output, and can also entail brokerage fees
associated with the sale and purchase of emisg@nmits (eg. Australian Carbon Credit
Units (ACCUs) and otheauthorised scripf). Emissions tradingcan reflect a speculative
element and alsde driven bychanges in emission needs associated with relative prices and
growth opportunities in the economy. Trading patterns and volumedl also be
fundamentallyaffected by permit allocatiormrrangementsput in place by government.

It is reasonable to assume that the set up and compliance costs of an ETS would be similar
to those experienced under the recently abandoned Carbon Pricing Mecha@fti) As

noted, an ETS would involve the additiorasts of bokerage. But unlike the ERF, it would

not involve a requirement to prepare individual project bids for participaiiora reverse
auction, with uncertain prospects of succegsother critical difference is the obligatory

and focused nature of its compliance costs. If it followed the approach of the CPM, around
400 major companies would have mandatory reporting and acquittal obligations under a
national ETSImportantly, thesecosts applyegardlessof the preferences or disposition of

the individual firms involved and therefore form a backdrmptheir decisionsregarding
abatementefforts and emissions outpufThese are« EAO AAT T 1T | E<h@ost® A £FAO O1
and are not releant to the value these organisations put on théndividual abatement
efforts or the incentives they face for action.

META ECONOMICS CONSULTING GROUP 23 T.I



WORKING PAPER 16-01

As with the ERF and the CPM before it, abatement from the farming and forestry sector
giving rise to carbon credits likely to contine to involve some degree of transaction costs
because of the project based contracts necessary to support this activity. However, unlike
the ERF, this abatement would not be subject to purchasesuccasive rounds of auction;

it could be sold into a nathal market at a floating or preletermined price.The set of
annualisedransaction costs assumed to apply to the operation of a national ETS are shown
in Table 3.1.

Table 3.1 Transaction costs assumed for an ETS

Abatement source As_sumed trx costs per Assgme_d trx costs per
project in 2020* - SMALL project in 2020*- BIG
Households $0 na
Industry & services $0 $0
Land, agriculture & forests (CFI $9,450 $14,000

These transaction costs give rise to the least cost abatement set indicated in Figure 3.8.

Small entitiescontribute around 11.3 Mt (9.0%) of the 126 MtCQ&quiredto deliver on

| DOOOATI EA8O wWowod AI EOCOEIT O OAOCATsappwdA OF EOC
draws on a wider and deeper pool of abatement projects than is available to the ERF.

Figure 3.8 Least cost ETS activity mix to achieve the 2020 GHG target: Small
and Big abatement projects

Small project abatement in 2020 - ETS costs
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Big project contribution in 2020 - ETS costs
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This characteristic culminates in lowerarginal and averagabatement costsassociated
with achieving the 2020 abatement target. Thesestsare shown in Figure 3.9.

Under an ETS, delivery of a 126 MtCO2e abatement outcome is associated mi#nginal

cost ofaround $17.40 for thdfinal tonne of abatementneeded toreach the 2020 target.

Assuming the price impact of an ETSuccessfullydrives O1 1 OACOAOO8 AAAOR
opportunities, the average cost associated with reaching this targenegative, and

estimated ataround-$77 per tCO2eNet expenditures(beyond no regrets action) of $476m

areimplied by this abatemenefforth xEOE A Bl OA1 OEAT OPOT AOAAO C
associated with this of aroun#168 millionwith the market value of tradable emissions

reflectingthe market clearing marginabatementcost.

Figure 3.9 Cost of moving toward the 2020 GHG target under ETS transaction
cost regime
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Under an ETSthe burden of thisOAAT OA  épBtAallsiok lerditters rather than
governmentexpenditure Further, no regrets abatement incentives are driven by a market
price for carbon reflecting marginal cost. Under the cost structure above, this reflects a
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return of $17.40 for each tonne of emissions avoidetd the potential to sell abatement at
that price for those holding surplus emission allowances

The cost and revenue implications of this depend on the distribution of seiom
entitlements by governmentamong emitters.Thesedistributional decisions are relevant to
broader policies arountbng termabatement incentives, equity objectives agdvernment
expenditure and revenue settings.

3.4 Sensitivity analysis

These results reflect a range of model assumptions and could influence outcomes. Key
parameters were varied to test their impact on resultslaelativities. Parameter variations
were:

T 15% increase in estimated transaction costs
1 15% decrease in estimated transaction cosisd
f  15% increase in cost @fo regretfabatement opportunities.

The results of this sensitivity alysis are reported ifables3.2 and 3.3. These show the cost

impact of variationdn transaction costs against a backdrop of default assumptions around

the AOAET AAET EOU 1T &£ 011 OACOAOOE 1 BbPT 0601 EOEAOD
opportunities (Table 3.3)The average and marginal cost associated with delivering the

2020 abatement target are shown, along with the estimatedd & O1 60 | £ i AEAOGSE A
associated with achieving the target under each appraagebr the Ideal (no transaction

costs) and ETS/ssAT AOET Oh OEEO AgbPAT AEOOOA ANOAI 6 OEA

O A ¢ O A Qi€ dhat FoAwdidhia net cost in NPV terms is involved)

Table 3.2  Sensitivity analysis: base model abatement costs

15% lower trx
costs

Base parameter

15% higher trx

Model outcome
costs

outcomes

Hypothetical ideal (no tansactioncosts)

Terminal MC $5.00 << ditto << ditto
AC target delivery -$81.40 << ditto << ditto
Net spend $58.9 million << ditto << ditto

ERF (project & contract based)assuming $1/tonnepaytfor ¥ 2 NI 3 N&iipa (bor dricey (

Terminal MC $26.91 $28.69 $24.76

AC target delivery -$5.20 -$1.90 -$8.83

Net spend $1,696.5million $1,815.7million $1,557.0million
National ETS (based on CRMmpliancemodel)

Terminal MC $17.36 $18.34 $15.69

AC target delivery -$77.41 -$77.11 -$77.82

Net spend $475.9 million $513.0 million $424.3 million
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For the ERF, we have reported results for the approach where a modest amount is paid to

AT AT OOACA EAAT OEF Z£E A A OE bpportuhitied undeAthepp®didml This £ 611 O
EO I TAATTAA AO A rx PAO OiTTA #1710 POEAA A& O

AAAOGAT A1 08 4EEO 1 AAT O OEAO OEA %2& DAUO X 11

than anETSapproach.

Table 3.3  Sensitivity analysis: revised abatement costs - exhibiting 15%

increase ind nbasey egretsbd cost

Base parameter 15% lower trx

15% higher trx

Model outcome

outcomes costs costs
Hypothetical ideal (no transaction costs)
Terminal MC $5.00 << ditto << ditto
AC target delivery -$68.78 << ditto << ditto
Net spend $60.2 million << ditto << ditto
ERF (project & contractbased) & adzYAy 3 bmki2yyS LI &d F2N\
Terminal MC $26.99 $28.71 $25.31
AC target delivery +$1.34 +$4.63 -$2.20
Net spend $1,707.1million $1,.828.7million $1571.5million
National ETS (based on CPM compliance model)

Terminal MC $17.36 $18.38 $15.72
AC target delivery -$64.82 -$64.51 -$65.22
Net spend $478.0 million $517.1 million $427.9 million

Notes:2a 15% cost uplift factor is applied to all activities with an average cost of $0 or less.

Overall, the results indicate the emergence of a logically consistent set of estimates from

the model, and robust patterns of relative valudigher transadbn costs and a reduced

pool of low cost savings have the expected effect of increasing the cost of abatement

needed to achieve the 126Mt target (though in the ideal situation of no transaction costs,

the target can still be achieved at a marginal cost$bfper tonnez even under a scenario

xEAOA OEA A1 0O 1T &£ 011 OACOAOOS 1 PPT OOO1T EOGEAO E
Under a scenario where both the cost@b regretSopportunities and project transaction

costs are 15% higher than expected, the sensitivity analgigests that net expenditure

O1T AAO Al %w2& ADPDPOI AAE | PAUETC X DAO O1TT1TA M
from around $1.696.5 million t$1.828.7 million (amcrease of abou?.8%).In comparison,

the expenditures estimated under an ETS inceedsom $475.9 million to around $517.1

million (about 8.7% albeit off a lower base The cost increase (132.2 million under the

ERF is nearly three times that estimated for the ETS ($41.2 million).

The average cost of delivering the target is sensitie transaction costs and the ability to
access@o regretdabatement. Small variations in these factors can lead dignificant
variations in overall average costswith the ERF exhibiting the largest variations in
percentage terms (again, a feature thie lower base values (in absolute terms)).
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Section 4

Conclusions

The Emissioa Reduction Fund (ERF) imposes contractual obligations on participants on a

project by project basisand involves high transaction costs as a restitis reduces its

access to low cost abatement opportunities, and poses a significant challenge for mobilising

Ol OACOAOOSE AAAOGAI AT O 1 PPT OO01T EOEAO AOOI AEAOG/
OEA AATTT1i1U0U8 O.1 OACOAGGHEO opporiufitkd td tudcosisPBD | OO OT E
increase profitsand will result in a net private benefitto us&s (| x AOAOR OEA OAAO
AOAAEOS8 ADPDPOT AAE 1T A& OEA %w2& Al lisAulikdyAto x EOE EC
significantly increase economwide incentves to identify and act onthese kinds of

emission reduction opportunities

Its project based focus, ih transaction costs andweak incentivesfor O1T 1T OACOAOOS
abatement mean that the ERE likely to be a high cost approach)AEEAOET ¢ | OOO0OAI
2020GHG emissions targeThis isparticulartyOE A AAOA EZ OEA O3AEACOAOAC

ERF whichimposesAiT EOOET T Al 1T OOOAET O

Analysis undertaken in this study, seeks to compare the abatement cost implicatibthe

%2& xEOE A OEAT OAOEAAI 0) AARA1 8 AAT AEI AOE xE.
undertaken with zero transaction costs, and a national emissions trading system (ETS) with

a compliance structure and associated-oosts similar to those of the nowdiscarded

Carbon Pricing Model (CPMJhese approaches are compared using marginal abatement

cost estimates for a range of activities depicted in bottom up models of the Australian

economyz as popularised by McKsey&Company, Climate\dfks and others.

The malel is used to estimate the cost of delivering 126 MtCO2e of abatement in 2020.

4EEO EO AT 1 OEOOAT O xEOE <cCci OAOIT i AT 680 110060 OA.
OANGEOAA O1 AAITEOGAO 11 1| OOOMAdmaaADOof ke WD ' ('
outcomesunder the different approacheis provided below.

4.1 Comparison of costs

The model demonstrates that policy measures with low transaction costs are likely to
producea lower cost abatement outcome.

Figure 4.1 shows the estimated marginal cost of abatemander Ideal, ERF and ETS
approaches. Measures with higher participation costs face reduced access to low cost
abatement and must draw on higher cost abatement in order to reach the 22@t. The

costs examined in this study are those faced by projecis @awvners wishing to participate

in the ERF, and the voluntary component of an ETS (presumably focusing on land based
emissions). We not that a mandatory approach such as a national ETS would involve
minimal participation costs per se, and those with refimg and compliance obligations
would be relatively few in number andot have their abatement incentives materially
affected by those costs. The net cost to an individual of a carbon price would be a function
of the abatement opportunities available to #m and permit allocation arrangements
under the ET which is a decision of government.

Costs to government in operating alternative abatement programs are also relevant to
overall costs, but have not been estimated in this analysis.
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In an ideal situatio of zero transaction costs (eg. no contractual, monitoring, reporting or
verification requirements), the modelling suggests that all the necessary abatemenbean
generated atacost of no more than $5.00 per tonne CO2e.

The transaction costs associatedth the ERF drive up the marginal abatement costs faced
by participants under the program. If the ERF does not pay for or levekalgdib regretd
abatement, it faces marginal abatement costs rising to just over $40 per tCO2e. If it can
mobilise this abaement at a cost of around $1 per tonne, the final tonne of abatement
needed to achieve the 2020 target is estimated to cost aroungl 2

These outcomes would be commensurate witharerageprice paid under the ERRuction
program of between$13.46 and $23.98 per tCO2e, and average cost outcamesss all
the abatement generatecby the ERFof between-$5.20 and +33.98 If the ERFcould

I AOAOACA QGitivity a® AcCcost @Othe Budget, the average price paiy
governmentper tonne of abatement would fall tabout $20 and involve the purchase of
82.5MtCO2e at a total cost of around $1, 651.7 million.

Figure 4.1 Marginal cost of delivering a 126Mt abatement outcome ($/tCO2e)

Marginal cost of last abatement tonne

ETS (with all NR leveraged at no cost to
budget)

ERF (NR payt of S1 per tCO2e)

BASE (no transaction costs)

S0 $5 S$10 $15 $20 525 $30 S35 540 $45

Lower project and entity level transaction cos¢émad togreater abatement activityunderan

ETS- which harnesses the incentives provided dogarbon pricelt enhances the economic

ET AAT OEOAOG &£ O 011 OACOAOCSts oA AhAsd Avisting @ AT A EI
participate in carbon credit trading arrangementfhe market price estaldhed under an

ETS reflects the marginal cost of abatement, and this acts as both a cost incentive for

emission reduction and a profit incentive for the sale of excess emission entitlements.

The modelling suggests that the marginal cost of delivering thé MRCOZ2e of abatement
target under an ETS would be around $17B6e average cost of abatement above tif®
O A C QeketnOuwd be about12.83, and involve the generation of 37.1 Mt of abatement.

These attributes are further exhibited in Figure 4.2. It showsatherage cost per tonne of
abatement action, taking into account the net cost of all abatement that contributes to
achieving the target.

AAAEOET T AT AT 6Oh ! OOO0OAT EA3O wowo ' (' AiEOOEI
negative average cost. That is, on average, each tonne of abatement would deliver a

financial benefit to the project owner of $81.4Md a net benefit to the economy of around

$10.3 billion. Although involving some level of transaction costs, the far reaching
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abatement incentives of an ETS could deliver an average cost outcome of arpandi1. It

too would be likely to support a netebefit, on average, across emitters, and drive a total

TAO AATTTI EA AATAZEO j AOOOIEI ¢ &OI1T 11T AEI EOAOQ]
$9.7 billion.

Figure 4.2 Average cost of delivering a 126Mt abatement outcome ($/tCO2e)

Avg abatement cost ($ per tCO,e)
ETS (with all NR leveraged at no cost to budget)
ERF (with no NR leveraged)
ERF (NR payt of $1 per tCO2e)

BASE (no transaction costs)

(s85) (s70) ($55) (s40) (s25) (s10) $5 $20 $35

Both variants of theo2 & ADDOT AAE j AEAZZAOAT OEAOAA AU OEA |
leveraged) return positive cost estimates. The high leverage variant (which effectively

DOOAEAOGAOG O1 1 OACOAOOG ddivers @A hvAragd codt Gor theX DAO  (
abatement targetof $13.46 commensurate witmet cost of $1.7 billionThe low leverage
OAOEAT O j xEAOA T ETEI AT AiTO1 00 1T &£ 611 OACOAODOGS

ERF) delivers an average abment cost of $23.98 per tCO2e, producing a total cost of
about$3.0 billion.

As indicated by e comparison of marginal cosielivering 126 Mt of abatement will

require some costly abatement to be undertakeregardless of the approaclEven with

UAOT OOAT OAAOGEITT AT OOOh OEAOAthekeCnomy tOfullkT 1 OCE Ol
meet the abatement target. Making up the shortfall will entail net casissome The total

of these costs is reporteid Figure 4.3.

Figure43 Expendi ture associated with 6net costd a

Total cost (beyond no regrets) S million

ETS (with all NR leveraged at no cost to
budget)

ERF (NR payt of $1 per tCO2e)

BASE (no transaction costs)

50 5600 $1,200 $1,800 $2,400 43,000
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Under ideal (and theoretical) conditions, the analysis suggé#sas delivery of the 126Mt
target could be achievetdy a net expenditure (after no regrets options are exhausted) of
around $58.9 million. By comparison, and with the introduction of transactiosts, an ETS
would require the expenditure of $475.9 milliondchieve the targetFurther, the market
approach implicit in an ETS would see a total value of $643.9 million placed on this

abatement, implying that oveA T | DPAT OAGET 1T | BADOA DOOPAOEEOQqOD
$168 million could be associated with the sale of this abatent®nits ownersat market
prices.

The analysis sugges that the ERF would entagxpenditures of at least2.6 to 4.7 times
that associated with an ETS he expenditue estimate for the ERF, assuming purchase of
@o regretfabatement at $1 per tonnés $1,696.5 million and the expenditure estimate for
the ERF approach @o regret$optionslanguishis $3,021.4 million.

It is noteworthy that the arrent ERF budgeallocation of $2.55 billion lies just beyond the

midpoint of these estimatesFurther, with ERF purchases to date represent{on face

value)AAT OO0 T om T &£ | OOO0OAT EAGO OAOCA OtheOnbdelOE OAT AT O
prediction of the average fwe to emerge from the ERF auctiotts date is $1.61- if @o

regretsdaction iscoming forward andoeing funded, and $16.75z if it is not. Of course,

there is no guarantee that after only 2 auctioihe ERF administrators are seeing an orderly

transition up the national marginal abatement cost curdexperience suggests that new

AT A T1 O6GA1 Oi AOCEAOOE AAT OAEA A xEEIT A O AAA Al
O7ET AATAEEOOGG6 AT A8 xEI  DAUOMhesepdicy dptichs AT EI D
although it does not particuldy affect overall cost and benefit outcomebkinder the ERF

construct, abatement expenditures are made by government and funded from the
Commonwealth budget. Under an ETS, abatement action is driven by an emission

constraint that acts through normal market pcesses to produce a carbon pricehe

pattern of beneficiaries and those who bear net costs is driven by the pattern of permit

allocation across the economy. If government were to sell or auction these permits the ETS

would generate revenuesimilar to a tax. Alternatively, it could distribute all emission

permits and drive abatemerthrough a carbon pricevhile collecting no revenue at all.

4.2 Comparison of abatement sources

The different approaches drive different distributional consequences. Undethberetical
ideal, a wide range of abatement activities contribute to the national abatement target. Of
the 48 activities identified29 contribute to a least cost abatement solution that delivers on
the 126 Mt abatement objectiveéActivity is spread acrasbig and small projects.

Project level transaction costs hit small projects hardestd shifts the source of abatement
into higher cost categoriesSmallprojects, and activities in which they account for a higher
abatement share tend to make a diminishing contributiorto the abaement task as
transaction costs increase. The contribution of small projects to the national abatement
target under the differenpolicy settinggsshown in Figure 4.4.

If zero transaction costs applied, sthprojects are estimated to contribute about 15.4% of
the abatement needed to deliver a least cost outcome. In the presence of transaction costs
associated with obligations under an ETS, small projects are estimated to contribute only
9.0% of abatement. dder the ERF, small projects are expected to contribute less than 1%
of the abatement purchased by the scheme.

4EAOA OAOOI 6O ETI AEAAOA OEAO OEA %2& EO 1 EEAI U
2020 emissions target. The uncertainties and relaly high transaction costs involved
ETEEAEO DPAOOEAEDPAOEIT AU DOI EAAO 1T x1T AoOh ATA
abatement action. Coupled with this, its focus on paying emitters to reduce their emissions
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AAT T x A T1TOETT AT yGOiled Ak Bntedest of Blose AwlishidgOtA |
misrepresent their future emissions, and be paidiot increasing them. Under the ERF it is
completely feasible for a company to substantially increase its total emissions output while
receiving government funaig to cut emissions in one particular aspect of its operations.
This is clearly incompatible with emission targets that require ongoing reductions in
emissions output on an econoryide level.

Figure 4.4 Contribution of big & small projects to the 126 Mt abatement task

Abatement contribution from big & small projects (Kilotonnes)

ETS (with all NR leveraged at no cost to budget)
ERF (with no NR leveraged)
ERF (NR payt of $1 per tCO2e) (yellow = big project share)

BASE (no transaction costs)

0 25,000 50,000 75,000 100,000 125,000

Modelling suggests that the cost of achieving a 126 Mt emission reduction under the ERF
will involve net expenditures (ie. spending not offset by financial benefits at a project level)
of between $1.7 million and $3.0 billion. This is at least tlaeé a lalf times the net
expenditurelikely to beassociated with an ET3 which puts a price on GHG emissions
across the economy, anehcourages abatement via this mechanism. Those facing this price
invest to reduce their emission lewelUnder the ERF, it is ¢hgovenment that funds the
investment and demands that those individual emission reductions are monitored.

Taking all savings and expenditures into account, the modelling indicates that Australia
could deliver 126Mt of abatement in 2020 at a nenefit to the economy.A high
proportion of this abatement could be delivered through actions that enhance the bottom
line of households and businesses. An ETS can magnify the incentives to undertake this
abatement and help drive itf successful in unlocking tlse profitable emission reductions,

A TAOETTAIT w43 AT OI A AAI EOAO ! OOOOAI EABO
benefitto emitters that averages out at about $77 per tonne. In contrast, theiE Reely to
deliver this abatement outcome at aehcost, averaging out at somewhere between $13

and $24 per tonne.
4.3 Direct versus price-based economy-wide action

It is not clear that Australians fully realise th&éiased on our model estimateshey are
paying a billion dollars or moreufd perhapseveral times that amountto avoid the use of
a price based mechanism to deliver on @020 emission target

The ERF allows those wishing to undertake major emission reductions to bid for
government funding, and others to go about their business as lef®ather than adopt an
economywide approach that applies a price to a broad emissions base, as occurred under
the CPM and woul@dlso be an outcome of a national ETS, the EREourages emitters to
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come forward and apply to be paitbm the Commonwealth bdgetfor the abatement that
they are considering.

The voluntary and narrow focus of the ERF contrasts with the mandatory and broad focus
on a national ETSWhile the ERF is in the market to bwn current estimatesaround 236

Mt of abatement between ow and 2020 (resulting in an emission reduction of 126Mhén
year2020), an ET8ould potentially apply to the entirety of themissiongtarget (adjusted

GHG taget commitment represents a quota of 4,457 Mt@&over the period 2013 to 2020

Z equal to about 557 MtCO2e per y€akdding in the 129 Mt carryover Australia has from
the first Kyoto commitment period, the annual average emissions quota risestut 573
MtCO2e.

While the ERF is seeking to deliver an abatemmunttome of around 236 MtCO2e between

YoXyY AT A woweo OEOTI OCE AEOAAO POOAEAOGAO AT A A
excessivemissionsgrowth elsewhere in the economy, an ET8utd applyto around3,438

MtCO2eover the same periodalthough the desirability of reliable and low cagtporting
arrangementsvould probably resulin slightly narrowerETScoverage).

Our modelling suggests that the ERkght need tospend up to $3 billion over this period to

deliver on the emission targetand possibly allowp to a further 0 billion in efficiency

savings to languishAn ETSon the other handwould put a price on emissions of around

$17.36 andin doing so, would AT OA | OOOOAI EAGO AibdHiO®ET T NOT O,
absence of international trading) at around $59.7 billidhis is the amount of revenue that

could be raised if government chose to sell all the emission qubkee net expenditure

associated withachieving the emissions target under an ETS approach would be about

$0.64 billion and net efficiency gains worth about $9.7 billion would be likely to flow from

that. This implies a potential net economiaost of up to $ billion under the ERF approach

veraus a potential negainof around $9 billion under a nationBITS.

AnETS mobilises resources on an econewige basis and crystallises the value inherent in
the ability to emit greenhouse gases into the atmosphefthe ERF goes to considerable
lengths to avoid this mobilisation. Consideration of an econewige carbon price quickly
raises issues diousehold impacts anéhternational competitiveness. While much can be
done to reduce these pressures a§ demonstratedby the household and industry
compensation and subsidy packages delivetgrtler the CPM), they are an inherent aspect
of increasing the cost of a scarce resourdewever, hstory suggests thahouseholds and
industry canreadilyadapt to these pressureand seize opportunities associated with them.
The strong uptake of energy efficiency and renewable energy technologies is a clear
example of this adaptability and willingnese embrace low carbon approaches, as is the
innovation associated with it.

The ERF is designed to avoid these pressures. And, as a consequence, also fotastalls
economywide innovation andopportunitiesassociated with itGiven the pool of low cost
abatement that bottomup models suggest is available in the Australian econaimy ERF
might be vieweda modest policy response suited to a modest emissions targetvever,
the costs and uncertainties associated with the ERF are likely to be substameahave
sought to bring these tdhe attention of policymakers.Efficient abatementmechanisms
deeperemissioncuts in the future and the economichallenges and oppounities that
they bring

°{ 8§88 5SLINIYSYyld 2F GKS 9y GANRYYSyupZ sa !/ d2aYiyNelyEgASHE G & KS Y2ATA & Ad2:
March 2015, p.10.
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Appendixeseée
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S/B

code Abatement activity

1 Gommercial energgfficiency improvement

2 Other industriakenergy efficiency

3 Commercial retrofit HYAC

4 Upgrade of esidential appliances & electronics

5 Mining energy efficiencimprovements

6 Residential lightingmprovements

7 Residential new construction efficiency

8 Commercial retrofit lighting

9 Commercialelevators and appliance efficiency

10  Improvements to existing gas plant efficiency

11 Diesel car & C\kefficiencyimprovement

12 Reduced cropland sa@missions

13 Petrol car &LC\efficiencyimprovement

14 Commercial neveonstruction efficiency

15 Commercial retrofipf insulation

16 Commercial retrofit efficient water heaters

17 Cogeneratioropportunities

18  Improved gtroleum & gas maintenance

19  Reduced electransmission & distbution losses

20  Efficiencyimprovements existing coal generators

21  Llivestock& feedingg methane reduction

22 Reforestationof marginal land with plantation

23 Oxidation of vented coal mine methane

24 Aluminiumproductionenergy efficiency

25  Improved m@sture and grasslantanagement
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avg$ per
tonne
-140
-130
-125
-120
-115
-100
-100
-100
-100
-100

Mt CO2e
available(2020)

5

N
o

o w

0.8

A A DN DNMNDNPEO

w
o

No. of
entities

1,048,198
83,792
1,048,198
1
3,332
8,737,962
164,474
1,048,198
1
90
288,382
20,482
13,130,855
20,964
1,048,198
1,048,198
52,410
254
92
25
91,442
91,442
30
19
91,442

Abatement%
mall

3.5%
0.8%
3.5%
0.0%
0.1%
100.0%
100.0%
3.5%
0.0%
0.0%
90.0%
11.4%
90.0%
0.0%
3.5%
3.5%
0.0%
0.0%
0.0%
0%
11.4%
11.4%
0.0%
0.0%
11.4%
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2020 abatement activities, costs and distributions in the MACtrax model

Abatement
% Bg
QR RoA
99.2%
96.5%
100.0%
99.9%
0.0%
0.0%
96.5%
100.0%
100.0%
10.0%
88.6%
10.0%
100.0%
96.5%
96.5%
100.0%
100.0%
100.0%
100.0%
88.6%
88.6%
100.0%
100.0%
88.6%

Notes

MEPS

MEPS
Assume all opps big

Assume all opps big

Assume all opps big
Assume all opps big
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26 Anti- methanogenlivestocktreatments 15 3 91,442 11.4% 88.6%
27 Cement clinker substitution 15 3 48 0.0% 100.0%
28  Reduced deforestation & clearing 18 30 91,442 11.4% 88.6%
29  Cropland carbon sequestration 20 2 20,482 11.4% 88.6%
30  Reforestation marginal langith enviro forest 20 40 91,442 11.4% 88.6%
31  Strategic reforestation of nemarginal land 20 30 91,442 11.4% 88.6%
32 Chemical processes & fumlbstitution 25 5 205 0.8% 99.2%
33 Wind power - bestonshoresites 27 5 20 0.0% 100.0%
34 Electricity- coal to gas shift (gas new build) 32 20 20 0.0% 100.0%
35  Biomass/ biogas 35 8 1,390 10.0% 90.0%
36  Improved forest management 38 4 6,498 6.9% 93.1%
37  Electricity- geothermal 38 3 20 0.0% 100.0%
38  Coal to gas shift (increased gas utilisation) 40 12 10 0.0% 100.0%  Assume all opps big
39 Biomass cdiring 42 1 115 0.0% 100.0%
40  Wind powerg second tier onshorsites 42 6 20 0.0% 100.0%
41 Gas plant effiencyimprovement 45 2 90 0.0% 100.0%  Assume all opps big
42 Coal CCSnew build withOER 47 15 20 0% 100%
43 Solar thermal 55 10 20 0.0% 100.0%
44 Degraded farmland restoration 60 8 91,442 11.4% 88.6%
45  Windpower ¢ offshoresites 65 1 20 0.0% 100.0%
46 Coal CCS new busld 65 10 20 0.0% 100.0%
47 Solar PV centralised 68 1 20 0.0% 100.0%
48  Gas CC&hew builds 70 1 20 0.0% 100.0%
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