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Introduction 

I welcome the opportunity to provide feedback to CSIRO and AEMO on the CSIRO GenCost 2025-26 

Consultation Draft and the GHD 2025 Energy Technology Cost and Parameter Report respectively, with both 

reports released in December 2025. As these reports are intrinsically linked and the submission contains 

content that is relevant to both, the submission should be considered for both CSIRO’s GenCost Consultation 

and AEMO’s Draft 2026 Forecasting Assumptions Update Consultation. 

This submission provides targeted recommendations to CSIRO and GHD regarding their respective reports. 

Recommendations are aimed at improving accuracy, transparency and alignment with real-world development 

costs, technology performance, and global benchmarks. 
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1. GHD 2025 Energy Technology Cost and Technical Parameter Review 

1.1 Temporary workers accommodation cost 

1.1.1 Onshore wind 

Recommendation: Specify whether temporary workers accommodation is included in onshore wind build cost 

estimate 

Temporary workers accommodation cost should be included in onshore wind capex.  This this cost item was 

included in onshore wind costs for the first time in Aurecon’s 2024 report (Aurecon, 2025), following consultation 

with industry. Aurecon included $75m in installation cost based on the estimated sizing of accommodation for a 

peak capacity of 500 workers over a three-year period (Aurecon, 2025).  

1.1.2 Utility scale solar PV 

Recommendation: Include temporary workers accommodation in installation cost estimates for utility scale solar 

PV 

Temporary workers accommodation cost was not included in previous Aurecon reports and GHD’s report makes 

no mention of it. In recent years various State Government policies have been introduced relating to 

requirements for generation and storage projects to provide housing and accommodation during development 

and operation, for instance: 

• In 2024 the NSW Government released reforms supporting the delivery of construction worker 

accommodation within renewable energy zones (NSW Government, 2026). 

• In 2025 the Queensland Government’s introduced a requirement for proponents to enter into a 

Community Benefit Agreement with the relevant Council, that covers matter including housing and 

accommodation (Queensland Government, 2025). 

There are number of examples of temporary workers accommodation being part of solar farm developments 

including: 

• Central West Orana REZ (NSW) – Large number of work camps proposed from multiple proponents 

totalling more than 2,000 beds for solar farms alone (URBIS, 2025). 

• Bulli Creek (QLD) – purpose-built solar construction camp to accommodate up to 800 workers (Clean 

Energy Council, 2025). 

While GHD could also consider including temporary workers accommodation cost for utility scale BESS and 

OCGT, employment factors are higher for utility scale solar PV (RACE for 2030, 2024) and thus workers 

accommodation cost are more material. 

1.2 Land and development costs 

1.2.1 Utility scale solar PV 

Recommendation: Include development costs for utility scale solar PV in addition to property and environmental 

offset costs 

GHDs cost estimation methodology was originally developed for PHES (GHD, 2025B) and estimates land and 

environmental offset costs based on a $/ha assumption. GHD estimates land and development cost for utility 

scale solar PV in the same manner and doesn’t appear to include the cost of development activities such as 

planning and approvals, environmental and other studies and community consultation. 



 

 

5 
 

1.2.2 Onshore wind and utility scale BESS 

Recommendation: Apply methodology for estimating land and environmental offset cost for utility scale solar PV 

to onshore wind and utility scale BESS 

GHD’s data driven methodology for estimating land and environmental offsets cost for utility scale solar PV is a 

welcomed improvement. To ensure consistency across technologies, a similar approach for onshore wind and 

utility scale BESS, technologies with relatively high land requirements, is recommended: 

• Onshore wind: GHD assumes land cost of 0.5% of EPC ($15/kW) and development cost of 2% of EPC 

($62/kW). Although landholder hosting payments may be lower than solar PV land acquisition cost, 

GHD’s methodology could be useful for estimating environmental offset cost and validating the $15/kW 

estimate. 

• Utility scale BESS: While land cost per MW may be less material it should vary with BESS duration. 

1.2.3 Electrolysers 

Recommendation: Provide rationale and evidence for materially reducing land and development cost for 

electrolysers 

GHD have reduced land and development cost from 8-10% of capex (Aurecon, 2025) to 5% of capex, while also 

martially reducing total capex estimates. Per Figure 1 GHD assume electrolysers land and development cost 

per MW are materially lower than utility scale solar PV, despite the higher degree of complexity and 

customisation to site required for electrolyser projects (Ramboll, 2023) and likely higher land costs at industrial 

hub locations such as ports. 

 

Figure 1: Land and Development cost for key technologies selected in AEMO ISP modelling Source: (GHD, 2025A) 

Figure 2 shows that GHD’s land and development cost estimates are materially lower than the ‘other’ category 

for electrolyser projects cost estimates based on detailed studies. 
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Figure 2: 2024 Electrolyser project capex estimates breakdown 
for detailed studies and GHD estimates, excluding connection 
cost and hydrogen storage (A$/kW) 

Source: (CSIRO, 2025) (Stanwell Corporation Limited, 2022) 
(Fortescue, 2024) (APA Group, 2024) (Aurecon, 2025) 
(Fortescue, 2024) (TNO, 2024) 

Notes: 

- All figures are real A$ 2024 

- AUD/USD exchange rate: 2024 – 0.65, 2023 - 0.663, 2022 - 0.689, 2021 – 0.752. USDE/EUR exchange rate: 2024 - 0.93 

- Electrolyser technology not specified in TNO estimates. APA Parmelia is Alkaline, Fortescue Gibson Island PEM. 

- APA Parmelia Green Hydrogen Project Feasibility Study (APA Group, 2024) is dated October 2024, however it provides Class 4 

estimates which are in $ real (2022), which have been inflated by CPI to June 2025. Hydrogen storage costs is assumed to be 

$2,000kg/H2 for APA Parmelia, based on analysis of (Australian Pipelines and Gas Association - GPA Engineering, 2021). 

- Fortescue Gibson Island build cost is based on Class 3 estimates and an assumed 8% contingency for project is allocated across 

consistently across all project components. Insufficient detail was provided on hydrogen storage volumes in the Gibson Island 

feasibility study summary to estimate its contribution to project capex. 
- Where transmission connection cost has not been itemised an estimate is deducted based on a cost of $110.5/kw consistent with 

the value for CQ in the 2025 IASR (AEMO, 2024) 

1.3 Onshore wind hypothetical project 

Recommendation: Base cost estimate on a hypothetical project with specific power similar to wind projects 

being developed in the NEM, such as the previously assumed Vestas V162-6.2MW turbine or a Vestas V172-

7.2MW turbine. 

Multiple industry sources have provided feedback to the author that they haven’t seen evidence supporting a 

reduction in onshore wind farm capex. GHD has changed the hypothetical project turbine selection from a 

Vestas V162-6.2MW to a Vestas V162-7.2MW. GHD’s turbine selection results in hypothetical project capacity 

increasing 16% vs the previous Aurecon report, while build cost has decreased by 10% on a real basis, resulting 

in a 5% real decrease per MW. However, GHD’s turbine selection results in a specific power which is 

inconsistent with typical NEM wind projects under development and recently reaching financial close, with this 

over-powering a key driver of reduced build costs per MW. For example, a lower specific power turbine such as 

a Vestas V172-7.2MW, has a 13% larger rotor swept area than the Vestas V162-7.2MW, resulting in higher 

loads on components such as towers and foundation, increasing material requirements and capex, beyond just 

larger turbine blades.   

GHD’s hypothetical turbine selection is likely to be inconsistent with AEMO’s onshore wind capacity factors from 

the 2025 IASR. Based on typical NEM wind resources GHD’s hypothetical turbine selection is unlikely to be 

optimal for levelized cost of energy, with over-powering resulting in lower capacity factors. 
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Figure 3 shows that GHD’s turbine selection results in specific power of 349W/m2, far higher than the 301 W/m2 

from Aurecon’s 2024-2025 report (Vestas V162-6.2MW) and previous reports. 

 

Figure 3: Hypothetical wind farm specific power Source: (GHD, 2025A), various Aurecon reports 

Figure 4 shows that GHD’s hypothetical project has materially higher specific power than wind farms that have 

recently reached financial close in Australia. Higher specific power turbines are typically suited to higher wind 

speed sites, with the wind farms in Figure 4 located in regions with relatively high wind speeds for Australia, 

including Western Australia.  

 Palmer Carmody’s Hill Waddi Delburn Nullagine 2025-26 
Hypothetical 

Proponent Tilt 
Renewables 

Aula Energy Tilt 
Renewables 

SEC Fortescue GHD 

State SA SA WA VIC WA  

Wind farm capacity (MW) 288 256 108 205 132 720 

Wind turbine OEM Vestas GE Vestas Vestas Envision Vestas 

Turbine capacity (MW) 7.2 6.1 6.2 6.2 7.8 7.2 

Diameter (m) 172 158 162 162 182 162 

Rotor swept area (m2) 23,235 19,607 20,612 20,612 26,016 20,612 

Specific power (W/m2) 310 311 301 301 300 349 

Figure 4: Specific power of actual wind farms reaching financial close 

recently vs GHD 2025-26 Hypothetical Project 

Source: (GHD, 2025A), (Renew Economcy, 2026) 

(Energy Source & Distribution, 2026) (Vestas, 2025) 

(Delburn Wind Farm, 2026) (PV Magazine, 2025) 

Based on market intelligence from a CAEEPR member who is active in wind farm development, Figure 5 shows 

that GHD’s hypothetical turbine has materially higher specific power than wind turbines primarily offered by 

turbine OEMs to Australian developers. 

Additional feedback from this CAEEPR member is that for a typical NEM wind resource a Vestas V162-7.2MW 

is unrealistic, with a Vestas V162-6.2MW and Vestas V172-7.2MW, likely preferable Vestas options. Vestas’ 

7.2MW capable EnVentus nacelle is offered with 162m and 172m rotor diameters and is a completely different 

nacelle design than the original Vestas V-162-6.2MW (see images from (Vestas, 2026)). To withstand the 172m 

rotor diameter loads it is assumed that the 7.2MW rated nacelle has higher weight and cost, which may also 

have implications for tower and foundations loading and capital cost. Given this higher cost and typical NEM 

wind speeds, a developer is more likely to pair the 7.2MW nacelle with a 172m rotor diameter, noting that as 

previously discussed this higher rotor swept area will likely result in increased capex. 
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Figure 5: Specific power of wind turbines primarily offered by turbine OEMs to Australian 

developers vs GHD 2025-26 Hypothetical Project 

Source: CAEEPR member 

GHD commentary also states that, “simple productivity gains from larger machines and higher towers continue 

to open up otherwise marginal sites”, which doesn’t reflect industry experience that balance of plant and turbine 

installation costs have increased as turbines have scaled, as shown in Figure 6. This trend was discussed with 

CSIRO, Aurecon and industry experts as part of the 2024-25 GenCost consultation process. 

 

 

Figure 6: Onshore Wind build cost by cost category and proportion of 

build cost related to Installation, Land & Development 

Source: (GHD, 2025A), previous Aurecon reports 
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1.4 Utility scale BESS technical parameters  

1.4.1 Degradation 

Recommendation: Vary degradation by battery duration consistent with the previous Aurecon report and 2025 

IASR (AEMO, 2025B). 

GHD has provided one figure for degradation of 1.6% pa. GHD is encouraged to revert to varying battery 

degradation by duration, a change which was made as a result of the 2025 IASR consultation process, which is 

consistent with lower C rates driving less instantaneous heat production and thus degradation. This relationship 

is confirmed in recent commentary by Quinbrook regarding the 8 hr BESS projects it is developing in 

partnership with global leading battery manufacturer CATL (Renew Economy, 2025). 

1.4.2 Technical and economic lives 

Recommendation: Increase economic and technical lives for 8hr BESS to 25 years. 

Increasing lives from 20 to 25 years is consistent with discussion in GHD’s report and commentary by 

Quinbrook regarding lower C rates for 8hr BESS leading to longer warranted lives (Renew Economy, 2025). A 

25 year life for an 8hr BESS is consistent with feedback from a CAEEPR member developing 8hr BESS projects 

and with the operational life of the recently announced Tesla Megapack 3 (PV Magazine, 2025) 

1.5 Residential battery storage technical parameters 

Recommendation: Change degradation and round-trip efficiency assumptions to be consistent with AEMO  

AEMOs assumptions are informed from data from multiple battery manufacturers (AEMO, 2025A) and in 

relation to roundtrip efficiency also reflect that many residential batteries are expected to be DC coupled with 

rooftop solar PV.  

• Round trip efficiency: 85% GHD, 90% AEMO 

• Battery degradation: 1.6% pa GHD, 1.8% AEMO for 2.5hr duration 

1.6 Electrolysers 

1.6.1 Change in capital cost estimate project boundary 

Recommendation: Provide more detailed breakdown of cost estimate to allow like for like comparison with 

previous Aurecon report and explanation of what has driven cost reduction 

GHD’s widening of the project boundary for its electrolyser cost estimate to include item such as hydrogen 

compression and buffer hydrogen storage is welcomed. GHD has reduced electrolysers capex estimates by 

24% for alkaline and 6% for PEM, however once the greater scope is included the cost reduction is larger, but 

can’t be determined from the report. For instance for hydrogen buffer storage the report states that high 

pressure steel vessels are assumed with “2,700 kg H2 each” of hydrogen storage. It is not clear if this figure 

represents the storage for each 10MW unit/module or the entire 500MW project and the cost of this hydrogen 

storage is not provided. Hydrogen storage is modelled separately by researchers and in AEMO commissioned 

modelling (ACIL ALLEN, 2025), which highlight the value of this information to stakeholders.  

1.6.2 Level of capital cost estimates  

Recommendation: Increase build cost estimates to be consistent with detailed studies on actual projects and 

international benchmark data 

The author’s 2024-2025 GenCost consultation submission (Fletcher, 2025B) highlighted the significant gap 

between Aurecon and IEA’s electrolyser cost estimates and those based on detailed studies relating to actual 

projects. This submission updates this research and analysis.  
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Figure 7 shows that while IEA has increased its electrolyser capex estimates ex China by 20% to be more 

consistent with actual projects, GHD has reduced electrolysers capex estimates by 24% for alkaline and 6% for 

PEM, while increasing the boundary of the capex estimate. This has resulted in GHD’s alkaline estimates being 

around half that of IEA and BNEF and an even lower percentage of cost estimates based on detailed studies of 

actual projects. Given no major Australian hydrogen projects have reached financial close in recent years, GHD 

is encouraged to justify these substantial discounts. 

Because of GHD’s lower current cost estimates, CSIRO’s 2050 Net Zero Emissions scenario1 (AEMO 

Accelerated Transition) electrolyser capex projections are around half that of IEA and BNEF.  

 

Figure 7: Accelerated Transition electrolyser projections for 
CSIRO (NZE by 2050) and IEA (Net Zero Emissions) compared to 
BNEF and project capex estimates based on detailed studies 
 

Source: (CSIRO, 2025) (CSIRO, 2024A) (CSIRO, 2024B) (CSIRO, 
2023) (CSIRO, 2022) (International Energy Agency, 2025A) 
(International Energy Agency, 2024A) (International Energy 
Agency, 2023A) (International Energy Agency, 2022A) 
(International Energy Agency, 2021A) (Department of Energy - 
United States of America, 2024) (Tengler, 2024) (TNO, 2024) (APA 
Group, 2024) (Fortescue, 2024) 

Notes: 

- Current figures are nominal $, while projections are real $2024  

- AUD/USD exchange rate: 2024 – 0.65, 2023 - 0.663, 2022 - 0.689, 2021 – 0.752, 2020 -0.6863 USDE/EUR exchange rate: 2024 

- 0.93 

- 2025 WEO estimates are based on a 2024 date and thus 2024 exchange rate is applied 

1.6.3 Capital cost estimate breakdown 

Recommendation: Estimate capital cost breakdowns on reputable, contemporary data sources 

GHD includes data on the breakdown of electrolyser capex based on 2020 IRENA analysis that suggests that 

cell stacks represent 55% of investment cost (assumed to be $1,200kW) for a 100MW electrolyser project. 

IRENA’s electrolyser cost estimates and projections don’t align with actual projects or international benchmarks 

(Siekkinen, 2024; Ramboll, 2023; Barnard, 2025; Fletcher, 2025B). 

Figure 8 shows that based on reputable contemporary data sources, the electrolyser stack represents 13%-38% 

of build cost. 

 
1 The Announced Pledges scenario, which maps to CSIRO’s NZE post 2050 and AEMO’s Step Change scenario, was not included in the 

IEA 2025 World Energy Outlook (International Energy Agency, 2025A) 



 

 

11 
 

 

Figure 8: Electrolyser stack as a proportion of electrolyser build 
cost for detailed studies, plus IEA and GHD 

Source: (GHD, 2025A) (TNO, 2024) (APA Group, 2024) 
(Ramboll, 2023) (International Energy Agency, 2024B) 
(Fortescue, 2024) 

1.6.4 Overview section 

Recommendation: Reflect stalled development of hydrogen industry 

Compared to the Recent Trends section the Overview section of GHD’s report lacks balance. GHD is 

encouraged to balance investment data from hydrogen industry peak body, the Hydrogen Council, with 

independent research that shows that announced hydrogen projects have failed to materialise. Research from 

the Potsdam Institute for Climate Impact Research (Odenweller & Ueckerdt, The green hydrogen ambition and 

implementation gap, 2025) found that in 2023, only 7% of announced electrolysis capacity was realised on time. 

Figure 9 updates this research and found that only 4% of announced electrolyser capacity was realised on time, 

0.5GW instead of the 12.5GW announced just one year earlier (Odenweller, Update: What's the state of the 

green hydrogen market ramp-up?, 2026). 
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Figure 9: Tracking global green hydrogen projects announced by 2024 Source: (Odenweller, Update: What's the state of 
the green hydrogen market ramp-up?, 2026) 

2. CSIRO GenCost 

2.1 Utility scale solar PV 

2.1.1 Balance of system learning rates 

Recommendation: Lower balance of system learning rate for Global NZE Post 2050 

Appendix Table C1 includes Large Scale BOP assumptions for Current Policies and Global NZE by 2050 

scenarios of 17.5%, while for Global NZE Post 2050 (the middle scenario) 20% for LR 1 is assumed and 10% 

for LR2 and LR3. CSIRO have confirmed that this is an error and Current Policies was intended to have the 

lower value. 

Based on trends in Australian build costs over recent years CSIRO is encouraged to reduce local learning rates 

for the Global NZE Post 2050 scenario. While a substantial research base regarding solar PV module learning 

rates supports CSIRO’s global learning rate assumptions, there is a distinct lack of research regarding utility 

scale solar PV balance of system learning rates. 

Figure 10, implies that learning may have been negative for utility scale solar PV Installation, with Land and 

Development cost increasing as a proportion of build cost from 34% for 2020 to 55% for 20252, a 9% pa real 

increase from $575/kW or $887/kW. While it is acknowledged that Installation cost is based on a simplistic 

percentage of EPC assumption, that has been sticky, and Land and Development cost have increased from 

2024 to 2025 because of a methodology change, the upward trend aligns with: 

• Deterioration in site quality, as best sites developed first. Site geography impacts both land and 

environmental offset costs, as well as installation costs. 

 
2 All years in Figure 10 assume a 200MW AC hypothetical project 
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• Environmental and planning regulation and community consultation requirements have increased 

development timeframes and costs. 

• Increasing social licence commitments, including local content requirements. For instance the Capacity 

Investment Scheme is a, “merit-based application and assessment process, including a strong 

weighting on community and First Nations engagement and social licence commitments, deliverability 

and benefit to system reliability.” (Department of Climate Change, Energy, the Environment and Water, 

2025) 

• Construction escalation, which while exceeding CPI for the period (Oxford Economics Australia, 2025A) 

and included in CSIRO projections, is insufficient to explain the 9% real compound annual growth in 

Installation, Land and Development from 2020 to 2025. 

 

Figure 10: Utility Scale Solar PV build cost by cost category and 

proportion of build cost related to Installation, Land & Development 

Source: (GHD, 2025A), previous Aurecon reports 

2.2 Onshore wind 

CSIRO is encouraged to reduce the level of cost reversion to 2035 for onshore wind consistent with 

recommendations and analysis in the author’s 2024-25 GenCost Consultation submission (Fletcher, 2025B). 

Section 2.2.1 and 2.2.2 builds on the previous submission, providing updated analysis. 

2.2.1 Installation, land and development cost 

Recommendation: Reduce level of cost reversion for installation, land and development cost 

Assuming cost reversion conflicts with broader issues that are impacting infrastructure and major construction 

sectors, which aren’t electricity industry specific, including that: 

• Material real reduction in labour, commodity, materials and international shipping are not projected in 

the medium term by leading economists such as Oxford Economics Australia (Oxford Economics 

Australia, 2025B). 

• Material reversion in these cost is inconsistent with installation cost escalation projections by (Oxford 

Economics Australia, 2025A) and AEMO’s transmission cost escalation projections (GHD, 2025C). 
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• In the longer-term decarbonisation is expected to result in significant increases in material cost, such as 

steel and international shipping cost (Fletcher, 2025A), which represent a relatively high proportion of 

build cost for onshore wind. 

Local cost represents a larger proportion than the 30% of EPC for installation assumed by GHD (GHD, 2025A), 

as GHD’s classification is consistent with a turbine supply and install agreement, which includes turbine 

transport and installation in equipment cost. Local cost may also be higher than GHD assumes, with the 

previous Aurecon report finding that installation including workers accommodation can represent 25%-40% of 

EPC cost (Aurecon, 2025). 

Figure 11 shows Oxford Economics Australia’s breakdown of installation cost, excluding work camps, into 

inputs. Many of these costs are also relevant for electricity transmission, where GHD is assuming high levels of 

real escalation (GHD, 2025C). Oxford Economics Australia’s Electricity Related Labour and Material Escalation 

Projections, commissioned by Marinus Link (Oxford Economics Australia, 2025B), provide detailed projections 

for many of these inputs, with significant real reductions not projected. There also isn’t a clear rationale for a 

reversion in work camp costs, which represented 4% of Aurecon’s 2024-25 build cost estimate (Aurecon, 2025). 

 Design Labour Concrete Steel Cable Plant  Freight Logistics Roads 

 10% 30% 10% 5% 10% 10%  10% 5% 10% 
Figure 11: Onshore wind input weightings for installation escalation projections Source: (Oxford Economics Australia, 2025A) 

The authors’ 2025 Draft 2025 IASR Consultation submission outlines that Oxford Economics Australia’s 

installation cost escalation factor projections don’t incorporate increased cost of steel, concrete and freight due 

to decarbonisation (Fletcher, 2025A) 

2.2.2 Equipment 

Recommendation: Reduce level of cost reversion for equipment  

Steel and shipping are major cost components for onshore wind turbine equipment, with steel used in turbines 

and towers representing 6% of build cost and shipping 8% of build cost (Frontier Economics, 2025). Consistent 

with analysis in 2.2.1, CSIRO are encouraged to reduce the level of cost reversion for equipment.  

Of particular note is that as summarised in (Fletcher, 2025A) decarbonising shipping will likely result in at least a 

doubling of costs (Gray, O'Shea, Smyth, Lens, & Murphy, 2024). 

2.3 Electrolysers 

2.3.1 Build Cost Projections 

Recommendation: Benchmark projections to IEA 

Given that CSIRO’s electrolyser cost projections are around half that of IEA (see Figure 7), which also appears 

to use a global learning model, it is encouraged to explain and justify what is driving this difference with this 

international benchmark in the GenCost report. IEA and CSIRO both use World Energy Outlook global 

electrolyser uptake assumptions and IEA’s assumed learning rates (Table 1) and CSIRO’s assumed learning 

rates (Table 2) are similar, which suggest that differences in current capex estimates are likely the key driver of 

the gap in projections.  

IEA Global 
Hydrogen Review 

Electrolyser stack Other Balance of plant EPC and 
installation cost 

2021 15%    

2022 18% 7-13%   

2023 18% 5-12%   

2024 18%  2-10% 8% 

2025 13%  2-5% 8% 
Table 1: IEA Global Hydrogen Review learning rates by electrolyser 
component 

Source: (International Energy Agency, 2025B) (International 
Energy Agency, 2024B) (International Energy Agency, 2023B) 
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(International Energy Agency, 2022B) (International Energy 
Agency, 2021B) 

 

Source Slower Growth 
(Current 
policies) 

Step Change 
(Global NZE post 

2050) 

Accelerated 
Transition 

(Global NZE by 
2050) 

Global Learning Rate 1 10% 10% 18% 

Global Learning Rate 2 5% 5% 18% 

Global Learning Rate 3 5% 5% 9% 

    

Local Learning Rate 1-3 8% 8% 8% 
Table 2: CSIRO GenCost 2025-26 Consultation Draft Electrolyser learning rates  Source: (CSIRO, 2025) 
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