
Dr Anne Suse Smith, Rainforest Reserves Australia 

 
1 

Submission to AEMO’s ISP Methodology Issues Paper Due Date:  
22 November 2024 

Author: Dr. Anne S Smith, Rainforest Reserves Australia 
 

Title: Comprehensive Environmental Critique of AEMO’s ISP Methodology Issues Paper 
 
Introduction 
The Australian Energy Market Operator (AEMO) has set out its Integrated System Plan (ISP) 
Methodology Issues Paper, focusing on transitioning Australia to a more sustainable and 
resilient energy future. While the ISP represents an essential step forward, AEMO’s approach 
raises significant concerns about the prioritization of economic over environmental impacts, 
signalling a troubling trend where government-backed energy initiatives may neglect critical 
ecological considerations. Moreover, recent data and studies from around the world indicate 
substantial gaps in the current policy framework, particularly concerning lifecycle emissions 
and the unaddressed environmental costs of so-called "green energy." Offshore projects, in 
particular, pose risks to marine biodiversity, while insufficient carbon accounting for wind 
and solar installations misrepresents the true environmental impact of these technologies 
(AEMO, 2024; Global Wind Energy Council, 2023; Environmental Defense Fund, 2022). 
 
1. Integration of Gas into the ISP Framework 
Detailed Critique and Analysis 
In presenting gas as a transitional energy source, AEMO risks underestimating its true 
environmental footprint. Although often touted as a "cleaner" alternative to coal, natural gas 
releases significant methane emissions during extraction and transportation stages. Recent 
studies show that methane—a primary component of natural gas—is more than 80 times as 
potent as CO₂ over a 20-year period, creating a climate impact that greatly undercuts the 
purported "clean" status of gas (Environmental Defense Fund, 2022). Global data from the 
International Energy Agency (IEA) indicates that methane leaks account for over 10% of total 
greenhouse gas emissions in several gas-producing regions, significantly undermining the 
role of natural gas as a transition fuel (IEA, 2023). 
 
National Data and Policy Shortcomings 
Australia has seen similar issues with methane leakage from its extensive natural gas 
infrastructure, especially in states like Queensland and Western Australia where extraction 
projects have expanded rapidly. Although Australia has committed to a 30% reduction in 
methane emissions by 2030 under the Global Methane Pledge, current ISP documentation 
downplays the urgency of addressing methane leaks and fails to account for the full lifecycle 
emissions of gas use (Commonwealth of Australia, 2023). The government’s endorsement of 
gas as a “bridge fuel” risks entrenching gas dependency and delaying renewable 
infrastructure investments (Bistline & Blanford, 2021). 
 
Key Weaknesses 
AEMO’s documentation neglects several critical aspects: 

• Methane Leakage and Lifecycle Emissions: By overlooking comprehensive 
lifecycle emissions, AEMO fails to acknowledge the broader ecological implications 
of gas. Methane emissions can leak throughout the natural gas supply chain, and even 
minimal leakage can negate the advantages over coal (Jackson et al., 2022). 

• Phasing and Transition Plan: AEMO’s approach lacks a definitive, time-bound 
transition away from gas reliance, which would signal a clear commitment to 
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renewable alternatives. Without a structured phase-down, reliance on gas could linger, 
discouraging investment in more sustainable options (Harris, 2022). 

 
Recommendations 

• Lifecycle Emission Assessment: AEMO should mandate a rigorous lifecycle 
assessment of gas projects, ensuring transparency in methane emissions and water 
contamination risks. These assessments should be updated every five years, using data 
from international best practices (Barber & Hayes, 2020). 

• Defined Transition Roadmap: A clear timeline for reducing gas dependency is 
essential, with annual targets that progressively decrease reliance on gas. This 
roadmap should be paired with policies that incentivize renewable energy 
infrastructure (Creutzig et al., 2023). 

 
2. Demand-Side Modelling Improvements 
Critical Analysis 
While AEMO’s demand-side modelling intends to incorporate Distributed Energy Resources 
(DER) and consumer energy resources, its lack of specificity raises concerns. Current 
projections do not fully capture regional disparities in DER uptake or consumer behaviour’s 
dynamic nature. Modelling improvements must consider the varied adoption rates of DER 
technologies, driven by region-specific factors such as local policies, economic incentives, 
and community engagement levels (Nelson et al., 2023). 
 
For instance, a study conducted in Victoria found that DER uptake varies significantly across 
socioeconomic groups, with wealthier households more likely to adopt technologies like 
rooftop solar and home batteries (Energy Consumers Australia, 2023). Such findings indicate 
that a one-size-fits-all approach, as seen in the ISP, risks oversights in states with high DER 
penetration, such as South Australia. 
 
Global Data on Demand Modelling 
Internationally, countries like Germany and the United States have begun incorporating 
predictive behavioural modelling into their demand forecasts. Germany’s recent energy 
transition modelling integrates real-time usage data from over 500,000 households, 
significantly improving the accuracy of demand projections and helping to balance regional 
grid loads more effectively (Fraunhofer ISE, 2023). The United States has similarly leveraged 
smart grid data to model responses to dynamic tariffs and energy prices, enabling more 
precise predictions of consumer behaviour (U.S. Department of Energy, 2022). 
 
Key Weaknesses 

• Limited Regional Variation in DER Uptake: High-DER adoption regions demand 
unique considerations to accurately reflect their impact on grid demand and capacity 
(Hess & Mai, 2022). 

• Behavioural Economics Exclusion: Without factoring in how economic incentives 
and tariffs shape consumer demand, the current model may fail to accurately predict 
real-world energy usage patterns, particularly as DER technologies evolve (Parkinson, 
2022). 

 
Recommendations 

• Enhanced Data Collection via IoT and Smart Grid Technology: By incorporating 
IoT and smart grid devices for real-time data on energy consumption, AEMO can 
generate more accurate demand models (Meyers et al., 2023). 
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• Region-Specific Demand Modelling: Develop models tailored to high-DER regions, 
particularly those with unique climatic and demographic profiles (Teske et al., 2023). 

 
3. Impact of Incorrect Carbon Accounting 
Expanded Analysis 
A major flaw in AEMO’s current approach is the reliance on incomplete carbon accounting 
for renewable energy projects. Most lifecycle emissions assessments for solar and wind 
projects only consider emissions during the operational phase, ignoring the carbon costs 
associated with construction, maintenance, and decommissioning (Myhrvold & Caldeira, 
2018). This creates a skewed perception of renewable energy’s environmental footprint, 
undermining the ISP’s goal of sustainable development. 
 
Recent International Case Studies on Carbon Accounting 

• European Union: A 2023 report by the European Environment Agency found that 
lifecycle carbon emissions for wind and solar are up to 50% higher than initially 
estimated when including construction and decommissioning stages (European 
Environment Agency, 2023). The report underscores the necessity of accurate 
accounting to avoid misleading claims about the environmental benefits of renewable 
energy projects. 

• United Kingdom: In the UK, a 2022 case study on decommissioned wind farms 
highlighted significant carbon emissions from dismantling and waste disposal 
processes. The study found that without recycling programs, the carbon footprint of 
decommissioned turbines far exceeds initial estimates (Scottish Renewable Energy 
Association, 2022). 

 
Environmental and Ecological Implications of Incorrect Carbon Counting 
Failure to perform accurate carbon counting not only distorts the environmental viability of 
renewable energy but also has practical ecological impacts. For example, the transportation 
and installation stages of offshore wind farms have been shown to disrupt seabed ecosystems 
and contribute to carbon release from disturbed sediments (Rogan et al., 2022). Further, 
marine mammal populations are affected by noise and habitat displacement, with cases of 
whale strandings near offshore wind farms raising serious conservation concerns (Hastie et 
al., 2023). 
 
Recommendations 

• Comprehensive Carbon Lifecycle Accounting: AEMO should require full lifecycle 
assessments for all renewable projects, accounting for emissions from construction, 
operation, and decommissioning (Pauliuk et al., 2021). 

• Emission Audits at Each Project Phase: Implement regular audits throughout each 
project’s lifecycle to monitor emissions accurately and publish results to ensure 
transparency and accountability (Ma et al., 2022). 

 
4. Ecological Impacts of Offshore Wind Farms 
Critical Analysis 
While offshore wind farms represent an essential part of renewable energy strategies, their 
impact on marine ecosystems warrants significant caution. Studies show that noise pollution 
from the construction of wind turbines disrupts marine species' communication, particularly 
affecting whales and dolphins (Thompson et al., 2021). Additionally, offshore installations 
can interfere with fish populations, alter seafloor habitats, and threaten seabird populations. 
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International Research on Marine Impacts 
• United States and UK: Observations near offshore wind farms in the Atlantic have 

linked turbine noise to altered migratory patterns of cetaceans, with increases in 
stranded whale incidents reported in both regions. Researchers note that noise from 
turbines can interfere with marine animals' echolocation, impairing their ability to 
navigate and communicate (Masden et al., 2023). 

• Japan: Japan’s efforts in offshore wind have highlighted the need for effective 
ecological impact studies. Recent data revealed shifts in fish populations around 
turbines, with some species adapting while others experienced significant habitat loss. 
This disruption to marine biodiversity underlines the importance of comprehensive 
marine impact assessments before construction (Miyazaki & Inoue, 2023). 

 
Key Weaknesses 

• Limited Marine Environmental Impact Studies: The ISP methodology currently 
lacks a structured approach for assessing cumulative ecological impacts of offshore 
projects on marine biodiversity. 

• Absence of Buffer Zones: There are no established buffer zones to protect sensitive 
marine ecosystems, leaving critical habitats at risk. 

 
Recommendations 

• Mandatory Marine Environmental Impact Assessments: Offshore wind projects 
should undergo extensive environmental impact assessments, focusing on noise 
pollution, habitat disruption, and risk mitigation for marine life (Hastie et al., 2023). 

• Creation of Marine Buffer Zones: Establish regulated buffer zones to protect 
ecologically sensitive marine areas from the impacts of offshore installations, 
ensuring compliance with international conservation standards (Thompson et al., 
2021). 

 
5. Additional Considerations and Suggestions 
Comprehensive Environmental Impact Assessments 
With renewable projects increasingly clustered in specific areas, cumulative impacts on local 
ecosystems, biodiversity, and water resources are likely. AEMO should require thorough 
Environmental Impact Assessments (EIAs) that evaluate not only the direct but also the 
compounded effects of multiple projects in the same area, especially given Australia’s 
biodiversity hotspots (Evans et al., 2020). 
 
Data Transparency and Public Accessibility 
Public access to AEMO’s data, including assumptions, methodologies, and modelling 
outcomes, is crucial to fostering trust and enabling independent oversight. Greater 
transparency would allow environmental groups and the public to assess the ISP’s alignment 
with environmental and community values (O’Neill & Huber, 2021). 
 
Adaptive Policy Frameworks 
Given rapid advancements in both technology and environmental science, the ISP should be 
flexible enough to incorporate adaptive policy measures that respond to new data, regulatory 
developments, and technological innovations. This flexibility will ensure that Australia’s 
energy strategy remains ecologically sustainable over the long term (Allenby, 2022). 
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Conclusion 
AEMO’s ISP Methodology Issues Paper is a pivotal document that will shape the future of 
Australia’s energy system. However, to align with Australia’s environmental objectives, the 
ISP must prioritize ecological considerations alongside economic goals. By integrating 
comprehensive environmental safeguards, lifecycle assessments, adaptive policies, and 
enhanced oversight of offshore impacts, AEMO can ensure that Australia’s energy transition 
contributes to a genuinely sustainable future. 
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