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Macarthur Wind Farm P/L

Planning Permit Application Ref No: PL-SP/05/0283
Statement of Submission to Planning Panel Hearing

DPI Research Centre, Hamilton, Victoria, 28 February 2006

James Lyon, 
4 Austin St, Fairfield, Victoria, 3078

My interest in this planning permit application relates to questions of sound public policy, the planning process and my concerns about economic and environmental issues, in particular climate change and the need for sound, scientifically based, cost-effective strategies to reduce greenhouse gas emissions.
In 2005 I acted as an advocate for a coalition of community groups opposing the Dollar WindFarm P/L development in South Gippsland, but I am participating in this panel process as a private individual at my own expense and without payment..
I oppose the granting of a planning permit for the Macarthur Wind Farm because:

(i) The economic cost of the proposal to electricity consumers and the Victorian economy is excessive, and the economic impact of the proposal has not been adequately assessed by the proponent.

(ii) The environmental benefits of the proposal are grossly overstated, and have not been adequately assessed by the proponent.

(iii) The proponent has not adequately assessed the environmental costs of the proposal, in particular its energy cost and greenhouse gas impact.

(iv) The proposal is not an appropriate development of wind energy facilities in the terms of the Victorian government’s Policy and planning guidelines for the development of wind energy facilities in Victoria (the Guidelines) in that it fails to demonstrate any environmental benefits (in particular the extent of any greenhouse gas abatement), it fails to quantify the economic costs to the Victorian community, and it therefore does not demonstrate a satisfactory balance between environmental and economic outcomes.

.

(v) The planning application does not comply with the above mentioned Guidelines in that it does not “include sufficient information and explanation to allow responsible authorities to come to sound and timely decisions.” Specifically, it does not include sufficient information and explanation to enable a Responsible Authority to make a sound decision which will “balance environmental, social and economic matters in favour of net community benefit and sustainable development”.

Further explanation and information is of these objections is submitted in the following pages.

Relevance of the Wind Energy Guidelines
The Panel Directions for this for this hearing, issued in November 2005, listed in Section 3 a number of “Core Documents” for the information of all parties. The list included the Permit application PL-SP/05/0283 and accompanying reports; the approved Moyne Planning Scheme ordinance and maps; a copy of all submissions to the panel; the Planning & Environment Act 1987 as amended; the Victoria Planning Provisions and incorporated documents (VPP) as amended; and the panel Instrument of Appointment.
Significantly, the list of Core Documents did not include the Victorian government’s Policy and planning guidelines for the development of wind energy facilities in Victoria. I found this omission difficult to understand in view of the emphasis placed on the Guidelines by the Panel in the directions and hearing of the Dollar WindFarm panel.
I contend that Policy and planning guidelines for the development of wind energy facilities in Victoria (“the Guidelines”) are of the greatest relevance to all participants in this planning panel process and to the deliberations of this panel for the following reasons:
(i) The Guidelines are the only planning document that refers specifically to wind energy facilities, and that articulates the government’s policies with regard to the appropriate development of wind energy facilities
(ii) The Guidelines are an "incorporated document" under the Moyne Planning Scheme, though this is not made clear in the Panel Directions
(iii) The Guidelines are included as one of several "Decision Guidelines" under Particular Provisions - Clause 52.32 Page 1 of 1 (24 July 2003) of the Victoria Planning Provisions and incorporated documents (VPP) though, again, this is not made clear in the Panel Directions
By its failure to explicitly include the Guidelines in the list of Core Documents, the panel has failed to give adequate direction to submitters in the panel process. Though it might be argued that the list of Core Documents includes both the Moyne Planning Scheme and the Victoria Planning Provisions which incorporate the Guidelines, it is unreasonable to expect that persons who are not expert in the law or the planning process would be aware of this. 
The Guidelines make clear, in plain language, the government’s intention to facilitate “the appropriate development of wind energy facilities, balancing environmental, social and economic outcomes” (my emphasis). Without being clearly directed to this important policy document, it is likely that many submitters and potential submitters are unaware of the government’s planning intentions and policy priorities in regard to economic outcomes, greenhouse gas abatement, visual amenity and other aspects of appropriate wind farm development. 

It was entirely open to the panel to include the Guidelines in the list of “core documents” in its Panel Directions. The fact that it did not do so may well have disadvantaged members of the public with an interest in social, environmental and economic outcomes. The omission may have limited legitimate public scrutiny of the proposed development on the basis of the Guidelines. This omission invites an apprehension of bias by the panel in favour of the proponent and against those ordinary members of the community without a detailed knowledge of legal and planning processes.
Notwithstanding the above, the remainder of this submission is based on principles, priorities and requirements stated or implicit in the Policy and planning guidelines for the development of wind energy facilities in Victoria (2002).

Economic Aspects
The Guidelines specify a number of matters for consideration by responsible authorities in assessing wind energy facility proposals, including (p23) “the economic and employment benefits of renewable energy generation to Victoria.” They state (p22) that “Responsible authorities should endeavour to balance environmental, social and economic matters in favour of net community benefit and sustainable development.” (my emphasis)
The Guidelines also state (p22) “planning applications need to include sufficient information and explanation to allow responsible authorities to come to sound and timely decisions”, and a written report that covers (inter alia) “the economic and social impacts of the proposal” (p21).
The proponent has claimed a number of benefits for the project, including “local economic benefits” of “up to” 900 jobs during construction, and “20 full-time ongoing operations and maintenance positions … to service the wind farm during its life”.  (Executive Summary p7).
An economic analysis outlined in Section 7.7 of the Planning Permit Application Report Volume 1 Main Document refers to the findings of a Tourism & Economic Impact Assessment undertaken by Sinclair Knight Merz (SKM; described in detail in Supplement B). This analysis identifies a number of employment impacts and makes an assessment of potential indirect impacts on the local economy as a result of the wind farm development.

However, this analysis is fundamentally flawed in that it does not address “economic matters in favour of net community benefit” because it does not account for the high cost of electricity produced by the proposed wind farm, and the high level of consumer subsidy and other costs required to make the proposal economically viable.
I understand the proponent has refused, at this hearing, to discuss the cost of electricity production at the proposed wind farm on the grounds of commercial confidentiality. However, such a consideration is essential in order to assess the net economic impact of the proposal to Victoria. It should therefore be included in the planning application to allow the responsible authority to come to sound and timely decision. In view of the absence of such information in the permit application, I have made the following estimates based on figures that the applicant has provided.

The capital cost of the proposal is estimated by the proponent at about $600,000,000. Assuming a commercial interest rate of 8% and a project life of 20 years, this is equivalent to an annualized capital cost of about $61,000,000 pa.
In addition there will be annual operating costs, including the cost of an estimated 20 FTE operations and maintenance jobs, royalty payments to landholders, and other expenses. The proponent has not given an estimate of total annual operating costs, but it did in the case of the 48-turbine Dollar Wind Farm, for which a figure of $3,000,000 pa was claimed. On this basis, annual costs for the 183 turbine Macarthur Wind Farm might be about $11,437,000 p/a. Allowing for some economies of scale, it is reasonable to estimate the operating costs of the Macarthur Wind Farm at about $10,000,000 per year. This is also consistent with the methodology used by the Electricity Supply Industry Council of South Australia (ESIPC) in its wind energy studies, which estimate annual operations & maintenance costs at 1.6% of the capital cost..
The total annual cost of Macarthur Wind Farm will therefore be about $71,000,000.

Macarthur Wind Farm has a “nameplate capacity” of 329.4MW and is estimated to generate between 721,000 and 1,010,000 MWh per year, depending on the “capacity factor”, which is assumed to be between 25% and 35% (for a more detailed discussion of capacity factors, see the following section on Greenhouse Gas Abatement. For the purpose of demand forecasting, NEMMCO uses a figure of about 30%)
The cost of electricity generated by Macarthur Wind Farm will therefore be between $70.30 and $98.47 per MWh (most likely around $82.02).

This compares with average wholesale prices of electricity in the National Electricity Market (NEM) of around $30 per MWh, as per the following table:
	Average annual prices (per financial year)Year
	NSW
	QLD
	SA
	SNOWY
	VIC

	1998-1999
	33.13
	51.65
	156.02
	32.34
	36.33

	1999-2000
	28.27
	44.11
	59.27
	27.96
	26.35

	2000-2001
	37.69
	41.33
	56.39
	37.06
	44.57

	2001-2002
	34.76
	35.34
	31.61
	31.59
	30.97

	2002-2003
	32.91
	37.79
	30.11
	29.83
	27.56

	2003-2004
	32.37
	28.18
	34.86
	30.80
	25.38

	2004-2005
	46.88
	33.22
	37.50
	39.20
	29.32


 Source: http://www.nemmco.com.au/data/avg_price/averageprice_main.sht
Electricity generated by Macarthur Wind Farm will therefore cost at least $40 per MWh more than the average price of electricity in the NEM. Economically, it can only be sustained through the operation an effective subsidy scheme such as the Commonwealth Government’s Mandatory Renewable Energy Target (MRET). Under the MRET scheme, the operator of a wind farm or other renewable energy generator acquires one Renewable Energy Certificate (REC) for every MWh of electricity generated, and the RECs can be sold to energy retailers as evidence that they have sourced a percentage of their power from renewable sources.

Given that the Commonwealth MRET target is now almost fully met from existing renewable energy generators, and the market value of RECs is now well below $40, the economic viability of the Macarthur Wind Farm is totally dependent on extension of the Commonwealth MRET, the introduction of a comparable state-based subsidy scheme, or a very high growth in the uptake of premium-priced “green energy” products. Sales of “green energy” products are unlikely to account for more than a very small proportion of electricity sales, and can be disregarded for the purpose of economic analysis. (See below for further discussion of “green energy” products). 

The RECs are ultimately paid for by Victorian electricity consumers who will collectively be required to subsidise the Macarthur Wind Farm by as much as $40m per year over and above the market price they would normally pay for their electricity. The economic benefits of local job creation and increased farm income identified in the SKM study are largely the result of this compulsory cross subsidy, and therefore represent economic transfers from one part of the economy to another, rather than net economic gains to the Victorian economy.

It is also likely that electricity generated by the Macarthur Wind Farm will displace electricity from other generators in the NEM (because the NEM is obliged to accept wind farm generation independent of its normal auction-bid market process). This will cause those other generators (most likely fast-start gas turbine generators) to be less fully utilized than they otherwise would be, and to run at a less economic level of output. The Macarthur Wind Farm will therefore reduce the return on investment by other generating companies and make investment in other, more reliable, power generators less attractive. The economic cost to other generators has not been estimated by the SKM study, which therefore does not address of net community benefit, as stipulated by the Guidelines.
In addition, there is a likelihood that the connection of the Macarthur Wind Farm to the Victorian electricity grid will receive an additional subsidy under the Wind Energy Support Program (WESP) administered by Regional Development Victoria. Whilst the Panel does not wish to consider “the detail of what amounts to a distribution line between the point power leaves a wind farm site and the point at which it is connected to the existing distribution or transmission system” (panel directions p9), the cost of any such connection is one necessarily associated with a wind farm development, and if that cost is to be borne by the community at large under the WESP, then clearly that cost must be factored in to any economic analysis of net community benefit.

Finally, the higher electricity prices required to subsidize Macarthur Wind Farm are likely to result in a small, but not insignificant, negative flow-on effect on the Victorian economy. These flow-on costs were assessed in the Federal Government’s review of the MRET scheme, and should have been included in the SKM study, along with estimates of the direct cost of the subsidy to Macarthur Wind Farm.
There may be an argument, on regional development grounds, for Victoria as a whole to subsidize economic activity in the Macarthur region, but this argument has not been made in the case of the Macarthur Wind Farm proposal. The economic analysis done by SKM quantifies the economic benefits of the proposal, but it does not address the economic costs to the rest of the Victorian economy, and it therefore does not “include sufficient information and explanation to allow responsible authorities to come to sound and timely decisions” in regard to “net community benefit and sustainable development”
In lay terms, the economics of this proposal is robbing Peter to pay Paul – it imposes an economic cost on Victorian electricity consumers, competing electricity producers and the Victorian taxpayer for the benefit of the proponent and the local economy. This is not an issue of subsidies as such, but of proper economic assessment. By overlooking the costs while counting the benefits, the proponent has failed to adequately assess net community benefit to Victoria.

Economic Value of Greenhouse Gas Reduction

The Tourism & Economic Impact study, undertaken for the proponent by SKM attempts to place a monetary value on the avoidance of CO2 emissions (p35), and this warrants some specific comment.
SKM made estimates of the greenhouse gas reduction impact of the Macarthur Wind Farm, assuming capacity factors from 25% to 35% and an abatement effect of 1.3 tonnes CO2 per MW/h. SKM then calculated an economic benefit based on an assertion that the community is “willing to pay” at least $10 per tonne of CO2 not emitted. This is reported in the Planning Permit Application Report Volume 1 Main Document as follows:

“On a conservative basis, this greenhouse gas saving is valued at $13.12m [per year] or $159.6m over the life of the project.”

This conclusion is unsupported by evidence and totally misleading.
It is claimed that the community is “willing to pay” between $10 and $150 per tonne of CO2 not emitted. No sources are quoted to support these figures, and no evidence whatsoever is advanced to justify them. The very large range of the estimates suggests that the figures have a very low degree of reliability.
In the absence of evidence from the proponent, some indication of the amount that the community is willing to pay to avoid CO2 emissions can be gained from the uptake of “Green Power” accredited products that allow a consumer to pay a premium rate for electricity purportedly sourced from renewable generators. To quote the GreenPower website (http://www.greenpower.gov.au/pages/About-What-Is-Green-Power.php)
“If you choose a government accredited Green Power product, your energy supplier agrees that the equivalent amount of energy you nominate is produced from renewable sources, avoiding the use of coal-derived power.”
The 2004 Green Power Annual Audit (the latest figures available) for the whole of Australia shows that Green Power sales amounted to a total of 481,333 MWh (Residential - 182,869 MWh; Commercial - 298,466 MWh) to a total of 131,495 customers (Residential - 125,411; Commercial: 6,084). Obviously, these numbers represent a very small proportion of the total number of electricity consumers, and a miniscule proportion of total electricity consumption in Australia.
These figures indicate that the overwhelming majority of Australians are unwilling to pay any additional electricity cost to avoid the emission of greenhouse gases. Further, even amongst those who do pay extra for “green power”, most choose to buy only a small proportion of their needs (5% or 10%) from the higher cost sources. This may be a cause for regret, but it is a clear empirical indication that the economic value currently attached to greenhouse gas avoidance is virtually zero – to claim that the community is “willing to pay between $10 and $150 per tonne of CO2 not emitted” is totally at odds with the available evidence.
Even if the fatuous claim of a $10 per tonne value is accepted, the calculation of emissions is grossly overstated, for reasons that will be discussed in detail below. Given a probable capacity factor of 30% and a likely abatement level of 0.5 tonnes of CO2 per MW/h of wind energy generated, annual greenhouse gas abatement resulting from Macarthur Wind Farm will be in the region of 433,000 tonnes – less than one third of the abatement level assumed in the calculation of the economic benefit.

Notwithstanding the inadequacy of the key input assumptions, it is instructive to compare the SKM estimates with the likely cost of the greenhouse gas abatement claimed.

As explained above, the Macarthur Wind Farm will generate electricity at a cost that is at least $40 per MWh higher than the current average wholesale price of electricity in Victoria, and this will have to be met by an effective subsidy from Victorian electricity consumers. At a capacity factor of 35% this subsidy will amount to some $40m per year, but the economic value of the greenhouse gas abatement is estimated at only $13.13m per year.

On the proponent’s own figures, the level of subsidy required to support the Macarthur Wind Farm is three times the value placed on its greenhouse gas abatement.
Environmental Benefits

The Policy and Planning Guidelines for Development of Wind Energy Facilities in Victoria state (p23) that “In the assessment of wind energy projects key consideration should … be given to the extent to which the proposal contributes to national and international efforts to reduce Australia’s greenhouse gas emissions.” (my emphasis)

Not only is a reliable estimate of the amount of greenhouse gas reduction an explicit requirement of the Guidelines but, as shown above, it is essential in order to assess the economic costs and benefits of the proposal.
Appendix I of the Guidelines provides “a guide to calculating greenhouse benefits of wind energy proposals” which states that “Computer modelling is generally used to predict the actual output of the wind energy facility. Where available, this figure should be used by developers when determining greenhouse benefits.” 

However, the Guidelines also state that “Where this information is not available, an estimated capacity factor can be used.”, and allow greenhouse benefits to be calculated on the basis of a 35% capacity factor and the assumption that “For every megawatt hour (MWh) of renewable energy generated, the emission of approximately 1.3 tonnes of carbon dioxide (CO2) through coal-fired electricity generation is displaced.”

These assumptions and the very simplified methodology reflect the fact that, at the time the Guidelines were prepared in about 2001, there was little actual experience of wind energy generation in Victoria, and limited knowledge on which to base an assessment of greenhouse gas benefits. Further, the Guidelines were prepared in consultation with wind energy industry groups (notably AusWEA), who had a clear and vested interest in selling the environmental benefits of wind power, and should be regarded with some skepticism.

The reliability of the Wind Energy Guidelines greenhouse gas abatement assumptions was discussed at some length by the Bald Hills Wind Farm EES/SEES panel (June 2004, p92), which concluded inter alia:
“… that the Panel considers that SEA Vic should undertake a reevaluation of Appendix 1 to the Wind Energy Guidelines, with a view to ensuring that it contains or that readers can be referred to robust carbon emissions offset figures, taking account of scenarios for the potential role of wind in a rapidly changing energy market mix.

Further the Panel observes that it should not be seen as acceptable practice for proponents simply to base their calculations on the Wind Energy Guidelines as a ‘gold standard’, without making reasonable independent enquiries and demonstrating the results of these, in the context of explicit scenarios about broader energy sector development.”

The Minister’s Assessment of the Bald Hills Panel Report noted (p8 footnote) that:

“The SEAV methodology in the wind policy guidelines is based on the Victorian “pool coefficient”…Applying the “pool coefficient” may lead to a high estimate of the greenhouse gas savings for the Bald Hills Wind Farm.” The minister directed the (then) SEAV to review its methodology for estimation of greenhouse gas savings, but to date no such review has been made public. 
The Proponent’s Evidence

In this case, the proponent has clearly failed to make any independent enquiry into the extent of greenhouse gas abatement. The proponent has claimed that Macarthur Wind Farm will displace “just over 1,312,923 tonnes of CO2 equivalent” and it is assumed that this level of displacement will be attained every year for the next 20 years. This is an absurd level of precision, and indicates that the estimate was made without competent engineering or technical advice. The claim is simplistically based on assumptions of capacity factors and greenhouse gas abatement impacts provided in the Guidelines. 
No attempt has been made to use computer modeling of the NEM to predict the actual output of the wind energy facility or the extent of any greenhouse benefits, despite this being the preferred method indicated in the Guidelines, and despite the ready availability of computer modeling tools through a number of electricity supply consultancies and a wealth of available empirical data on operation of the NEM.

In section 7.16 of the Planning Permit Application Report Volume 1 Main Document the proponent refers to the complexity of calculating the greenhouse gas abatement potential of the project (as if this is an excuse for its failure to attempt the task). The report mentions (p7-75) that an SKM study for the Portland Wind Energy Project (PWEP) estimated a range of abatement factors from .88 to 1.3 tonnes CO2 per MW/h, and suggests that, using these factors, the greenhouse gas reduction from the Macarthur Project could be as low as 889,000 tonnes per year. But in the Main Document Introduction (p 1-2), the Executive Summary, the economic analysis, and  in publicity for the project, the proponent conveniently ignores the lower end of these estimates, and claims greenhouse gas reductions based on an assumption of 1.3 tonnes per MW/h without any further explanation or justification.

The Main Document, Section 2, includes several pages of “Development rationale”, invoking the “Greenhouse Imperative” (p2-1) and “The Role of Wind Farms in a Clean Energy Future” (p2-3) but produces no solid evidence of the extent to which the proposed development will ameliorate climate change or contribute to a cost effective greenhouse gas abatement strategy.

The information presented on Greenhouse gas abatement consists of a mere two pages (p7-74, 7-75) of generalized statements and unproven assertions. None of the supplements to the Planning Permit Application contain any Specialist Reports that attempt to measure greenhouse gas abatement.

It is significant that the proponent has not tabled any evidence from expert witnesses to support the level of greenhouse gas abatement claimed.
The Panel Directions, section 6 (p3), directed the proponent to call witnesses including Mr Graham White to address “GHG/EMI/shadow flicker” (the abbreviation GHG presumably refers to “Green House Gases”). However, the “Expert Witness Statement” of Graham White (and Jeremy Moon) makes no refernce at all to greenhouse gas issues. 
The Panel further directed that the proponent must address (inter alia) “carbon [and] power generation issues … to the extent that these are not addressed in evidence by Mr White.”
My understanding is that the proponent has not produced at this hearing any evidence whatsoever to support the level of greenhouse gas benefits claimed for the proposal. The proponent may argue that the proposal will generate at least some emission-free energy, and this is a sufficient environmental justification for the project. The panel should not accept this argument.
Firstly, the Guidelines are explicit that the assessment of wind energy projects requires that “key consideration should … be given to the extent to which the proposal contributes to national and international efforts to reduce Australia’s greenhouse gas emissions.” If the proponent has not attempted to measure the extent to which the proposal will reduce emissions, the Guidelines’ requirements have not been met.

Secondly, the Guidelines require responsible authorities to “endeavour to balance environmental, social and economic matters”. In order to make such a balance, it is necessary to quantify environmental benefits, in terms of CO2 reduction. The results of the SKM cost-benefit study, though flawed, are very revealing and to this extent demonstrate the value of quantified measurement of environmental benefit.

Thirdly, while the Bald Hills Panel recognized the limitations of the Guidelines’ assumptions regarding greenhouse gas benefits, it concluded that “... significant volumes of wind energy development will make a material difference to the greenhouse intensity of our electricity supply.”  This conclusion is not supported by the evidence – the assertion that a specific wind energy development will make a “material difference” relies on a quantification of the greenhouse gas benefit of that proposal. In view of the huge dimensions of the greenhouse emissions problem, it is quite conceivable that an individual wind energy development will not make a material difference.
Previous EES and planning panels have concluded that wind farm proposals offered “significant” or “important” greenhouse gas benefits without any rigorous assessment or scientifically supported studies. These must be seen as merely qualitative assertions, which could apply regardless of the actual level of greenhouse gas abatement predicted or achieved. This unscientific approach is not consistent with a policy that aims to reduce global warming by the cumulative effect of numerous renewable energy facilities.
It is not sufficient to assert that an individual wind farm proposal is a small step in the right direction. It must be demonstrable that a finite number of such steps will contribute to an effective reduction in CO2 emissions and the atmospheric concentrations of gases which are the cause of climate change. It is therefore essential to measure the size of the steps. Moreover, it is essential to account for the real cost of the steps, to assess whether an individual proposal is making a cost-effective contribution to a larger strategy, and whether the overall strategy is practically and economically feasible. Or is it the government’s intention that wind farms are merely a symbolic gesture?
To the extent that the proponent relies on greenhouse gas emission calculations using the methodology in the Guidelines, the evidence presented to the panel by Sustainability Victoria (previously SEAV) in support of that methodology is of particular importance. The methodology has been seriously questioned by the Bald Hills panel, the (then) Planning Minister, and numerous submitters to planning panels since, but no studies have since been produced by SEAV or Sustainability Victoria to support the methodology or propose an alternative. 
The assumptions of this methodology are discussed below. If the panel is not satisfied that Sustainability Victoria has fully justified the methodology in the Guidelines, it should require the proponent to undertake additional studies to support the claims made in its permit application.

Validity of the Guidelines’ Assumptions

The Guidelines methodology for estimating greenhouse gas benefits relies on two key assumptions, both of which are inconsistent with empirical evidence and/or properly conducted research.

Capacity Factors The first assumption is that “A wind energy facility in Victoria will typically have a capacity factor of 35%.”. Every wind farm planning application in Victoria has since claimed a capacity factor of 35%, regardless of the location of the wind farm, the quality of the wind resource, the type of turbine, the results of site-specific anemometer records, long-term meteorological forecasts, and several years experience of actual wind farm operation. 
The assumption of a 35% capacity factor is not consistent with output actually achieved by Victorian wind farms. The annual reports of Stanwell P/L show that its Toora wind farm achieved an average capacity factor of 28.5% over the first two years of operation. The annual reports of Pacific Hydro P/L indicate that the Codrington wind farm attained an average capacity factor of 30.3% over the first three years of operation.

NEMMCO calculations of wind farm capacity and annual energy for the 2005 SOO Energy and Maximum Demand Projections assume a capacity factor for Victorian wind farms of around 29%. If actual capacity factors are 29%, the assumption of a 35% capacity factor will overestimate wind farm output (and therefore greenhouse gas abatement) by over 20%.
Greenhouse Gas Abatement Levels The second key assumption is that “For every megawatt hour (MWh) of renewable energy generated, the emission of approximately 1.3 tonnes of carbon dioxide (CO2) through coal-fired electricity generation is displaced.” This assumption is based on the average emissions of CO2 from all other generators in the Victorian generator pool. This average figure is heavily weighted towards the emission profile of coal-fired generators which provide over 90% of Victoria’s electricity. 

However, intermittent generation from wind farms will not displace slow-start coal-fired generators. Wind energy inputs will more likely displace more responsive gas and hydro powered generators which have much lower emissions. This is acknowledged by the proponent (p7-74) where it states that a wind farm’s output will displace a “marginal” generation plant rather than a base load plant, ie a coal-fired generator. Coal-fired generators will generally be operated at full capacity and will not reduce their emissions at all.

Further, the effect of wind power coming on line may be to cause other generators to operate at less than full capacity, increasing their emissions per unit of energy generated. 
Finally, other policies are likely to result in substantial reductions in emissions from Victorian generating plant (notably at Hazelwood) over the next 20 years, so the relative greenhouse gas benefits of alternative generators will be less than expected under the existing assumptions.

Alternatives to the Guidelines’ Methodology

The proponent may argue that, despite the shortcomings of the Guidelines methodology for calculating greenhouse gas benefits, it is the only methodology in the Guidelines and there is no acceptable alternative. This is not the case.
Appendix I of the Guidelines states that “Computer modelling is generally used to predict the actual output of the wind energy facility. Where available, this figure should be used by developers when determining greenhouse benefits.” 

The actual level of greenhouse gas abatement per MWh of wind power generated depends on the energy mix in the electricity supply grid at the time wind power comes on line, and the greenhouse gas emissions profile of the displaced generators. The greenhouse gas reduction can be reliably assessed only by a model which simulates the response of the NEM to the addition (and withdrawal) of marginal additional units of wind energy.

Well validated computer simulation programs can model the NEM and simulate the impact of marginal addition and withdrawal of wind power. Such models are readily available are from consulting firms such as: 

ROAM Consulting, a specialized energy market consultancy, uses a Monte Carlo simulation model called 2-4-C that integrates every aspect of the electricity market.

Intelligent Energy Systems uses “PROPHET”, a simulation model of electricity markets designed to study price and dispatch outcomes, including random elements such as plant breakdowns and load variation. This is claimed to be the most widely used model of the NEM for both short-term (daily) analysis and long-term (c 20 years) studies. Australia.

Drayton Analytics software called PLEXOS is used by generation companies, transmission companies, operators, and regulators for electricity market modeling. It includes dispatch and pricing simulation, risk management, emissions, and competition modeling.

The South Australian Wind Power Study (ESIPC 2003) used a PLEXOS simulation model of the national grid, and found that wind generation in South Australia would reduce national CO2 emissions by 0.49 to 0.52 tonnes per MWh. Very similar results are likely to be obtained by wind farms in Victoria.

Computer modeling has also been done by ESB National Grid, the independent Transmission System Operator of Ireland, using an analytic program called CREEP (Capacity Requirement Evaluation by Exact Probability) and an hourly Monte Carlo generation production simulation program called PROMOD. Ireland has a mix of coal and gas powered generators comparable to that in Victoria. ESB found (February 2004) that the reduction in CO2 emissions varied from 0.331 to 0.590 tonnes per MWh of wind power generated, depending on the level of wind generation in the system.
These studies indicate that there are sound, scientifically based alternatives to the flawed assumptions and simplistic calculations of the Guidelines methodology. They suggest that the level of greenhouse gas abatement likely to result from the Macarthur Wind farm will be around one third of the amount claimed by the proponent.

The failure of the proponent to undertake such studies is not due to a lack of valid acceptable alternatives to the Guidelines methodology. It suggests that, despite the rhetoric, the proponent is not seriously concerned about greenhouse gas abatement. It invites the inference that the proponent avoided such studies because the results were expected to be unfavorable to its case.
The Guidelines, imperfect as they are, do provide a policy and planning framework that allows a responsible authority to insist on sound computer modeling to make a reliable, quantifiable assessment of the greenhouse gas benefits from a wind farm proposal. Unfortunately, successive planning and EES panels have failed to do so, with regrettable consequences.

* The planning/EES process cannot distinguish between wind farm proposals on the basis of greenhouse gas benefit.

* The planning/EES process cannot assess the relative greenhouse gas benefit of wind farms as opposed to other renewable energy options (such as tidal or geothermal generators). Opportunities to develop more innovative low-emission generation technologies may be lost because the assessment process gives wind power proposals an unwarranted advantage.

* There is no incentive for wind farm operators to objectively measure their effect on net greenhouse gas emissions or to make data available to allow others to do so. The opportunity to undertake scientific research and to learn from experience is being wasted. To date, there have been no published empirical findings on the greenhouse gas benefits of the wind farms already installed in Victoria.

* An impression is created that the state government’s pro-wind farm policy is not a serious attempt to tackle greenhouse gas problems, but is motivated more by tokenism or political opportunism. 
* There is increasing skepticism about the objectivity and fairness of the planning and EES process as it applies to wind farm proposals.

Greenhouse Gas Impact of the Macarthur Wind Farm
The proponent has failed to make any real estimate of the energy cost and greenhouse gas impact of the project itself, beyond a general and unsupported assertion that “the energy used in the fabrication, construction and assembly of a wind farm is typically paid back within six months of normal operation”. (Main Document p 2-4).

This is no substitute for a thorough, project-specific analysis of the energy cost of the proposal, and it relies on assumptions about the output of the wind farm which are themselves in contention. Neither does the proponent identify ongoing energy costs associated with powering the turbines themselves, notably the yaw mechanisms and the power required for rotation of blades when wind speeds are insufficient for generation.
The Guidelines require that, in assessing wind farm proposals, “Responsible authorities should endeavour to balance environmental … matters in favour of net community benefit and sustainable development.” (p22). As with economic matters, it is necessary to identify and quantify environmental costs as well as environmental benefits in order to balance net community benefits.
If the claim of a six-month energy payback period is accepted at face value, the environmental cost of the proposal may seem trivial. But if the actual greenhouse gas benefit is less than one third of that claimed by the proponent, then the greenhouse gas payback period may be more like 18 months. And if the initial assessment of the energy cost of the project is in error by a similar margin, the energy cost of the wind farm could negate all the greenhouse gas benefits for the first three years of operation.

Applying the Net Present Value principle used by SKM in its attempt to place a dollar value on greenhouse gas reductions, the upfront environmental cost becomes even more significant in relation to the deferred environmental benefit. The Macarthur Wind Farm is a very big engineering project. There will be a significant greenhouse gas cost in the large concrete turbine tower bases and all associated travel and transport. The proponent should properly estimate these costs, and the panel should require it to do so. This is necessary to quantify the net environmental cost of the proposal.

Balancing Environmental & Economic Outcomes
As stated repeatedly in the Guidelines, responsible authorities should endeavour to balance environmental, social and economic matters in favour of net community benefit.
The proponent in this case has failed to provide satisfactory, research-based evidence on the net environmental benefits of the proposal, or an adequate estimate of its net economic cost. It is impossible to assess, on the basis of the application alone, whether there is a suitable balance between environmental and economic matters – whether the benefits outweigh the costs. It is clear that the figures produced by the proponent overstate the likely environmental benefits (by using high estimates of capacity factors and greenhouse gas abatement effects) and underestimate the economic costs (by not allowing for the high cost of electricity produced by the proposed development, and the implicit consumer subsidy.)

The attempt by SKM to place a monetary value on the avoidance of CO2 emissions (p35) is seriously flawed, but even using the overstated environmental benefits claimed, the costs exceeded the benefits by 300%.
Another approach to balancing economic costs and environmental benefits is to ask whether a better greenhouse gas outcome could be obtained at a lower cost by alternative strategies. In this regard:

The British National Audit Office concluded (January 2005) that wind was the most expensive way to fund carbon emission reductions in Britain, costing £70 to £140 per tonne of carbon saved.

The German Energy Agency (Deutsche Energie-Agentur - DENA) published a study (24 February 2005) which concluded that wind energy could generate up to 20% of Germany’s power needs, but this would require re-development of the power grid, and this would raise the cost of CO2 abatement to between €41 and €77 per tonne. The study concluded that improvements in the energy efficiency of housing would achieve equivalent CO2 emissions at substantially lower costs.

A Commonwealth Government review of the MRET scheme, “Renewable Opportunities, A Review of the Operation of the Renewable Energy (Electricity) Act 2000”  concluded (Executive Summary p xviii) that “MRET is a relatively expensive abatement measure compared with a number of other Australian Government as well as some State and Territory government initiatives. In 2010, the cost of abatement to the economy arising from current MRET settings is expected to be about $32 per tonne CO2-e.” It was specifically noted that “The Review Panel recognises that MRET is not a ‘least cost’ abatement measure…”
While this review covered all forms of renewable energy eligible for MRET, there is no reason to conclude that wind power is any more cost-effective as a greenhouse gas abatement measure than other forms of renewable energy. In fact, wind turbines, as an intermittent source of power, may impose higher infrastructure costs than other renewable energy sources, and may be less likely to displace high-emission coal-fired generators.

If the community is committed to a reduction of greenhouse gas emissions, and it is accepted that greenhouse gas reductions cannot be achieved without some cost, it follows that the best balance between environmental and economic outcomes will be provided by the most cost effective greenhouse gas abatement strategies.

Given that electricity produced from the Macarthur Wind Farm will require a subsidy of at least $40 per MW/h, and the greenhouse gas abatement effect (according to the ESIPC study) will be about 0.5 tonnes CO2 per MW/h, the cost of abatement will be about $80 per tonne of CO2. This is more than double the $32 per tonne average cost of abatement estimated by the MRET Review, suggesting that in comparison to other renewable energy schemes in Australia, the Macarthur Wind Farm offers a poor balance of environmental and economic outcomes.

The cost of CO2 abatement expected from the Macarthur Wind Farm is comparable to the cost of abatement from German wind farms (€41 to €77 per tonne), but considerably less than the cost in Britain (£70 to £140 per tonne).

My intention here is not to question the wisdom of the state Government’s renewable energy policy, but to emphasise the importance that its policy places on appropriate wind farm development and the need for a balance of environmental and economic matters in favour of net community benefit. This is not a simple task, and it can only be done on the basis of factual evidence and sound analysis.
Any significant omission in the evidence (deliberate or otherwise), any attempt to skew the findings in favour of a particular outcome (however desirable that outcome may seem), or any lack of rigor in the assessment of cost and benefits, could result in a serious error in assessing the net community benefit.
Recommendations to the Panel
The Guidelines require that “In order to facilitate a viable wind energy industry, planning applications need to include sufficient information and explanation to allow responsible authorities to come to sound and timely decisions”.
Unfortunately, the application for a planning permit by Macarthur Wind Farm P/L fails to include sufficient information. The panel should therefore recommend that the a permit not be granted, and should ask the proponent to resubmit its application with

(i) A full estimate of all economic costs of the proposal, both internal and external.

(ii) A soundly based forecast of greenhouse gas abatement outcomes, based on the best available data and an independent, peer reviewed computer modelling of the NEM
(iii) A full, project specific, assessment of the energy and greenhouse gas costs of the proposal itself, including all directly and indirectly associated activities.
Further, the panel should formally request Sustainability Victoria to:

(i) Immediately publish its review of the greenhouse gas assessment methodology in the Guidelines, including a full disclosure in an unedited form of the results of computer modeling undertaken at its request by consultants during 2005.
(ii) Commission an open, independent audit of existing wind farms in Victoria to determine the capacity factors actually achieved and the effect on the volume of greenhouse gas emissions
If a planning permit is granted for development of the Macarthur Wind Farm, the panel should include a condition in the permit that requires the developer to commission open, ongoing independent monitoring of capacity factors achieved and the effect on the volume of greenhouse gas emissions.
Wind Farm developers may be reluctant to release information they regard as commercially sensitive, but the high levels of community subsidy required by wind farms warrants some public scrutiny of their performance. Specifically, if the community is asked subsidize the Macarthur Wind Farm because it promises an environmental benefit in the form of reduced emissions, the community is entitled to know that it’s getting value for money.
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