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Summary
It’s likely that wind farms need $85/MWh or more to earn cost of capital. At $95/MWh a 10% equity IRR is in sight. Most participants say a higher price is needed but I am not so sure. The cost increases reflect underlying turbine costs, an increase in the WACC, increases in connection costs and the cost of pre FID development, that is actual planning costs and planning related delays. These cost increases have been partly offset by larger turbines and a reduction in underlying operating costs. Nevertheless participants insisting on excess returns will end up taking riskier projects. A 7.5% achieved geared equity return is what the text book suggests is appropriate and reflects that a wind farm with a PPA constructed on time and budget
The true cost of the biodiversity rules is never actually observed. The true cost is the opportunity cost. That is most big wind projects in recent years have their initial turbine plans cut down. For instance Hills of Gold had their turbine numbers reduced by 1/3. That means 1/3 of the revenue is never earned and fixed costs have to be split over less output. This occurs in project after project. In saying that, the other side is that the true cost of development on the environment isn’t always easy to observe either. Finally the cost to the environment of not building renewable energy is also ignored. All of these costs need to be estimated if the impact of the project and the impact of planning are to be properly assessed.
Offering residents in impacted areas lower electricity prices is rapidly emerging as an effective way to help impacted communities to see wind and solar more positively. It creates a connection between the project and the resident and all residents benefit, not just those where the project is located.
REZ wide cumulative impacts are the Dept Responsibility and need to be planned for and messaged at the beginning. There will be a big wave of development with opportunities and costs for the local community but that will be followed by a construction and hospitality bust. The long term jobs are only modest and this needs to be made clear up front.
There is a lot more to be said about the broader concept of planning, that is looking at the binary nature of prices in renewable heavy markets, the increasing need for capacity rather than energy driven returns, the need to build transmission flexibly enough so it can be scaled up and down without redoing 7 years of community approvals and so on. An example is the SW REZ in NSW where arguably 3X as much transmission could be used as is likely to be there.
Landowners forego $50 million to keep a wind farm away
The increasingly open and hostile approach to wind and solar development by the Federal Opposition makes life difficult for many. Even residents who want to do the right thing find them selves at odds with their political party of choice. Still it now seems that the only way for this to change is for some of the QLD LNP members to lose their seats, and as things stand that seems unlikely. Barnaby Joyce enjoys one of the highest two party vote shares in Australia. This gives me pause, only 15 years ago Tony Windsor, an entirely sensible politician, held the seat, but as Bob Dylan sang “things have changed”. Now it looks like the anti wind and solar lobby has dug in.
It’s interesting to read that 9 farmers around Wongwibinda, that is west of Ebor by about 10-15 km, have knocked back the Doughboy wind farm after apparently having earlier been onboard. You can never be sure of the exact reasons why a project is abandoned, maybe the economics didn’t work for the developer.
The project had a proposed 54 turbines. In my opinion a landowner could earn around $35k per turbine per year. Although the wind farm life is 30 years the likelihood is the turbines would be replaced with newer ones, like tractors I guess, at the end of the life. So for 54 turbines the landowners have turned down $1.9 m a year, which over the first 30 years is over $55 m (before converting to present value).
If the 54 turbines were spread evenly between the 9 landowners each of them has turned down $190k per year. Cattle prices must be great. That is not to underestimate what a lovely area that part of New England is. I have cycled and trout fished around Ebor many times. Some wind turbines, in my opinion and I don’t live there, would do no harm. At the risk of boring readers my brother, a school chum and I cycled there from Armidale (80km) as school kids on a ride to the coast. The Ebor pub was then a basic tin shack, it later burnt down, and as we arrived late afternoon a young guy literally crawled out of the pub on hands and knees, pulled himself into the ute and fishtailed down the dirt road. 55 years later its still a memory. Anyhow….
Despite protestations, the NSW Planning Dept has not so far been up to the job
Last week The Smart Energy Council ran an interesting seminar discussing large scale renewables and storage. I was lucky enough to be on a panel talking about the Planning System for 82% renewables. Much of the discussion was rightly focussed on the NSW EIS process and the related Federal planning regime. Naturally the many shortcomings of the EIS process were discussed and various solutions proposed. There can be absolutely no question that the NSW planning process is deficient when it comes to REZs. Obvious time takers are two years of Bird and bat studies for every project often with revisions, a lack of statutory time tables for reaching decisions, no concept of the bigger picture, by which I mean cumulative impacts across an REZ, the ineffectiveness of Biodiversity and its potential replacement Nature Positive and the fact that without a bilateral agreement projects can be approved in QLD and then still have to go through a separate Federal process. Many studies such as opinions from fire services or civil aviation have to be sought for every project. In NSW anything over 50 objections, even if the objectors are remote from the project, is by Statute referred to the IPC, involving a further six months. Nevertheless Wind developers increasingly prefer their projects to be referred to the IPC because in contrast to the Dept they find it to be both reasonable and efficient.
On top of the outmoded Act the Federal Coalition has weaponised the EIS process discovering a love for nature that in my many years of following their machinations has never previously been in evidence, and which seems at odds with their even greater love for coal and gas extraction. I don’t mind BS or hypocrisy in politics, it’s par for the course. Equally its open to us analysts to note that the National Party fully supports coal seam gas in NSW and in QLD and gas extraction from the Betaloo Basin in the Northern Territory at the same time as it opposes wind farms on agricultural land or any land in Eastern Australia.
The same regional residents that show increasing support for McIntyre wind farm 70 km North of Stanthorpe and who will likely will not object to stage 2 will nevertheless happily vote for David Littleproud who represents Maranoa where the wind farm is located and who says ” no room for more wind farms in QLD”. I mention this only to note that politics and projects exist in different universes.
In NSW it’s also the case that there appears to be a ready made solution to hands. The NSW Govt could adopt a rule that projects of a certain size within an REZ could be designated Critical State Significant Infrastructure (CSSI), and they most certainly are that, and basically get more control of the planning process. Projects that get CSSI status end up being approved. I don’t the legal position but following a suggestion from Warwick Ghiblin I kind of think the entire REZ might be declared CSSI which would require the Department to assume more responsibility for the process and the outcomes. That could be either good or bad. Professor John Stone, with long experience in what works for regional development, particularly in QLD, argues that the planning system works best when communities take the lead, embrace the opportunity, and then get more control over the process.
An excellent, if long article on this part of the planning topic and its relation to impacted communities was by James Button-SMH. For those that don’t have time, the policy that developers can adopt that will appeal to the most people is to offer residents cheaper electricity. This provides a pavlovian connection between cheaper and renewable electricity and all residents get an immediate reward.
Paradoxes in wind LCOE
It’s forever humbling to be an analyst or forecaster or to make comments about planning. If you have a need to be right all the time or don’t like being wrong then analysis is not for you. Bob McNamara, certainly a lot brighter than most of us, talked about the “fog of war” meaning:
War is the realm of uncertainty; three quarters of the factors on which action in war is based are wrapped in a fog of greater or lesser uncertainty.’
A couple of years ago it seemed obvious that the drivers for the LCOE of wind were for lower required prices, specifically turbine sizes were growing from 3.5 MW to 6 MW. Issues around gear boxes had largely been worked out. Projects were moving from 200 MW to 500 - 1000 MW and this would spread fixed costs over a bigger bundle of revenue. The bigger turbines would capture more wind and so spread wind generation into lower wind areas. Wind opex was expected to decline from say $22/MWh down to $10 MWh as a result of whole of field output warranties provided by turbine suppliers.
Wind PPA prices, not the same but closely related to LCOE, had in fact declined from $100/MWh for projects such as those AGL and Infigen put together in South Australia, down to maybe $50for Goldwind’s Stockyard Hill project subsequently sold to Origin. In retrospect that was pretty much the low.
Today despite the bigger turbines and larger sizes wind LCOEs are almost certainly over $80and you can find industry participants talking over $100.
Starting at the fundamentals, European (Vestas) turbine prices have barely changed in the past few years ex the factory although they are up 20% on the 2018 lows. Given the bigger turbine sizes which should have lowered Vestas unit costs there is an implicit price rise at the turbine level.
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Vestas turbine cost. Source:Vestas
NSW Independent Planning Commission (IPC) review of Hills of Gold
The Dept Planning telling Engie, developer of the proposed Hills of Gold wind farm to sharply cut the number of turbines because of bio diversity issues. Subsequently the project was referred to the IPC which conducted an LCOE review of Hills of Gold. The purpose of the review was to estimate the impact of the proposed turbine number cut on the financial viability of the project. However what was of interest to many was the conclusion that even at the 370 MW level the LCOE of the project was in the range of $90 - $114/MWh. The IPC report provides some details on how this had been arrived at. Not enough detail mind you but still a lot more than one normally sees. A summary of some of the numbers is shown below:
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HOG LCOE inputs. Source:IPC
My observations are:
· The turbine supply and install capex of A$1.8 m/MW is indeed comparable to the Vestas quoted achieved price in A$ of 1.6 m/MW and on that basis installation costs are not that expensive even considering crane operator costs.
· Other capex excluding turbines is about 1/3 of the total and that excludes the grid fee.
· Opex costs, if the budget is correct are indeed low working out to under A$10/MWh of estimated gross energy production. So this is an area of cost reduction for new wind farms compared to old.
· MLFs for wind farms in NSW average under 0.9 according to Aurora. MLF’s are a complex subject but like the RIT-T test represent another essentially regulatory barrier to getting wind and solar into the system. Essentially consumers have to pay a premium over coal and gas for wind or solar energy due to MLF methodologies.
· Connection costs @ $124 m NPV are expensive. There is no data to estimate how much connection costs have increased but $124 m seems like a big number. The reason that virtually all developers are variabilising the cost is likely to be that the transmission providers cost of capital is lower than the developers cost of capital. So essentially the developer is borrowing from the transmission company instead of a bank. This is another area where the Developer may overpay by “leasing” the connection. If the $10 m per year has no expiry date….
· The cost of biodiversity for this project is not the offsets, they are trivial. The cost of biodiversity was the over 30 turbines that the Dept required to be eliminated from the project or about 1/3 of the original project. I have no comment on the merits of how this was approached other than to observe that 30 x 6MW turbines would produce around 0.5 TWh per year and earn $45 m revenue a year and probably well over $30m of ebitda, so in fact its a huge investment in biodiversity when considered from an opportunity cost point of view. I do wonder if the Dept actually calculates the opportunity cost when it does its reviews.
My conclusion from these numbers is that despite the bigger turbines and bigger project total capacities unit capital costs have increased about 25% more or less mirroring the increase in European turbine costs.
Another significant factor driving up LCOE is the discount rate or weighted average cost of capital (WACC). For the wind industry and as reviewed by AEMO it’s a 7% real rate. Personally I always have a conceptual problem with “real” WACCs because the observable inputs to a WACC that is mainly the cost of debt are stated in nominal terms. So my approach is to grow price and costs with inflation and discount the resulting cashflows at the nominal cost of capital. Everything is nominal. This does require an estimate of the inflation rate.
In my opinion a real WACC of 7% is quite high. I estimate the post construction, post PPA, nominal WACC for any old wind farm as being about 5.6% and the real WACC at less than 4%. If there is an aggressive assumption it’s in the Beta of 0.85 but APA’s Beta is as low as 0.5 and AGL is reported to be down around 0.34. Using those numbers would provide a still lower WACC. To get 60% debt funding does require a reasonable PPA. Equally one might argue that the measured return on equity for a listed company benefits from liquidity and that unlisted assets need a liquidity premium.
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Generic wind farm WACC. Source:ITK
Using a 30 year life inflation of 2.4% (difference between rate on inflation linked bond and ordinary 10 year bond) incorporating some tax losses and a constant debt to remaining life NPV ratio then I can get an LCOE of say $85/MWh.
In my opinion it’s about the right number but basically every developer wants more than 7.3% equity return. The $85/MWh if the project was online today could still get RECs for six years or perhaps even longer. In turn the REC revenue means that the average electricity price required can be a bit lower and that can be sculpted towards the front or backend as desired. Still I don’t do project finance and if I did I would probably find all the ways I am wrong.
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