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E X E C U T I V E  
S U M M A R Y  

 

  

  

ACIL Allen has been engaged by the Energy Security Board through the Australian Energy Market 
Commission to provide advice on the cost structure of unserved energy and the resources to reduce it 
by avoiding load shedding. ACIL Allen was also required to recommend options for a suitable 
reliability standard and quantify the costs and benefits of moving to a new standard.  
Unserved energy is measured as the ratio of involuntarily load shedding to all energy demanded by 
consumers. Unserved energy is calculated over a NEM region and the averaging period is one year.  

Analytical approach 
The approach to assessing costs and benefits of reducing involuntary load shedding and hence 
unserved energy was based on developing realistic sequences of unserved energy as an input to the 
analysis. Effective analysis required sequences that covered the widest range of unserved energy. 
AEMO provided ACIL Allen with a set of simulations that had been used in an assessment of 
unserved energy for the most recent Electricity Statement of Opportunities. ACIL Allen used these 
simulations to develop the realistic sequences of unserved energy required. 
AEMO also provided ACIL Allen with anonymised prices and quantities from the most recent 
Reliability and Reserve Emergency Trader (RERT) offers which were used in structuring demand 
response costs in the analysis. 
The sequences were coupled with: 

— the costs of various types of resources for avoiding load shedding to assess the costs of incrementally 
reducing unserved energy 

— the benefits to electricity consumers in terms of the value of customer reliability derived from recent 
work by the Australian Energy Regulator, to assess the cost structure of incremental increases in 
unserved energy, or alternatively, the benefits of incrementally decreasing unserved energy. 
The benefit-cost analysis sought to identify the point at which marginal costs and marginal benefits of 
incrementally reducing unserved energy were equal – the optimally efficient position in the analysis. 

Efficient cost structure of resources 
The analysis of the cost structure of resources to reduce involuntary load shedding and hence 
unserved energy, confirmed that voluntary demand side management was initially the most cost-
effective means of incrementally reducing unserved energy, through the analysis of the provided 
outage sequences.  
However, as the residual unserved approached closer to zero, open cycle gas turbines (peaking plant) 
and batteries were found to play an important role.  



  
 

RELIABILITY STANDARD ECONOMIC ANALYSIS TO SUPPORT REVIEW 
ii 

 

As the RERT style contracts dominated the initial incremental reductions in unserved energy in the 
analysis, the costs of avoiding load shedding reflected RERT contract marginal costs, typically 
between $5,000 and $20,000/MWh.  
As the residual unserved approached closer to zero, the costs of avoiding load shedding were more 
reflective of storage and peaking generation costs, typically between $1 and $5 million per MWh loss 
avoided. As the residual unserved energy approached zero, the costs of avoiding load shedding were 
typically between $50 and $100 million per MWh loss avoided. 

The cost structure of unserved energy 
Preventing unserved energy benefits electricity users who would otherwise not have been able to use 
the electricity. As discussed above, this is achieved either by: 

— contracting with and compensating parties to be shed on an orderly basis (RERT) 
— preventing shedding altogether by increasing supply to meet demand. 

The cost of unserved energy/ benefit of preventing unserved energy has been broadly quantified in 
value of customer reliability studies, the most recent of which has been completed by the Australian 
Energy Regulator. These values were coupled with the previously mentioned sequences to develop 
the benefits to consumers of reducing unserved energy. 

Benefit-cost analysis 
The benefit-cost analysis incorporated the above costs and benefits as well as the foregone 
opportunity of not consuming energy where load was assumed to be voluntarily shed via RERT style 
contracts. Incremental changes in costs and benefits were used because the optimal position should 
be determined by costs at the margin, not average costs. 
Broadly, the analysis found that incremental costs and benefits were roughly equal within the range - 
0.0005 and 0.001 per cent of unserved energy. 

Conclusions 
The analysis indicates that the current reliability standard (unserved energy not to exceed 0.002 per 
cent within a region over a year) is not consistent with the value that consumers place on reliability. 
The analysis undertaken provides strong support (benefits demonstrably exceed the costs) for 
tightening the reliability standard to between 0.0005 and 0.001 per cent of expected unserved energy 
over a year. 
Meeting this tighter reliability standard through the current NEM market arrangements could be 
achieved either through: 

— lifting the market price cap to a level consistent with the value that consumers place on reliability (say 
three times the current market price cap 

— AEMO continuing to intervene in the market to ensure that the reliability standard is met through the 
continued acquisition of RERT style arrangements. 

Recommendations 
ACIL Allen makes the following recommendations: 

1. The reliability standard (expressed in terms of average unserved energy) should be reduced from the 
current standard of 0.002 per cent to between 0.0005 and 0.001 per cent. 

2. When determining the appropriate time frame over which any changes to the reliability standard 
should be transitioned, the Energy Security Board should consider how the changes might affect 
existing commercial arrangements that may have been established by participants. 

3. While considering the appropriate quantum of change and rate at which to change the reliability 
standard and while the current energy-only market design is retained, the Energy Security Board 
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should further review the benefits of gradually transitioning the market price cap to a level consistent 
with the proposed revised reliability standard1. 

Disclaimers 

Outage sequences 

The analysis was undertaken using a potential range of outage sequences supplied by AEMO which 
ACIL Allen understands were derived from modelling used as an input to the most recent Electricity 
Statement of Opportunities (ESOO). While ACIL Allen reviewed the sequences and considered them 
to reasonably reflect the range of potential outcomes, ACIL Allen relied on the provided sequences in 
undertaking the analysis. 

Regional analysis 

The analysis was undertaken on a regional basis only. There was no consideration of how resources 
might be shared across regions to reduce USE. This constraint implies that the estimates for the cost 
structure of resources are conservatively high. 

Demand side response costs 

AEMO provided ACIL Allen with anonymised demand side response costs based on the most recent 
Reliability and Reserve Emergency Trader (RERT) offers. This information was central to the analysis 
and estimates of resource costs and to the conclusions and recommendations with respect to 
changes in the reliability standard. ACIL Allen did not undertake any independent review of the 
provided demand response costs. 

Supply costs 

Supply resource costs were provided by ACIL Allen based on our projection of capital and operating 
costs for various supply technologies over time. Significant changes to assumed supply costs would 
likely impact the conclusions and recommendations. 

Annualising costs 

ACIL Allen annualised capital costs for peaking technologies to apply them to a single year of 
analysis. Where deployed in the analysis, this implies that the resources would equally be required in 
any year to meet the reliability standard, over the operating life of the deployed asset. In practice, the 
supply demand balance varies as investments tend to be lumpy and deployed capacity would be 
unlikely to be needed in every year. Therefore, annualising peaking technology capital costs is likely to 
underestimate the costs of reducing USE where peaking technologies are deployed in the analysis. 
However, this is largely mitigated by two factors 

1. For the ranges of USE where the crossover of costs and benefits occur, the analysis indicated little or 
no deployment of peaking technologies (mostly deployed demand side resources). 

2. Future investments in the NEM are likely to be less lumpy as the renewable and storage technologies 
have limited economies of scale. 
 

 
1  This recommendation may be overtaken or made redundant by changes to the market design post 2025. 
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 I N T R O D U C T I O N  

1 
 INTRODUCTION 

  

ACIL Allen has been engaged by the Energy Security Board (ESB) through the Australian Energy 
Market Commission (AEMC) to provide advice as follows: 

— Cost Structure of USE – provide advice on the appropriate cost structure of unserved energy (USE) 
as input to determining the reliability standard for the National Electricity Market (NEM). 

— Cost Structure of Resources – derive the efficient cost structure of resources to avoid load 
shedding. 

— Derive the economically efficient trade off – between the costs of load shedding and cost of 
resources  

— Recommend options for a suitable reliability standard – propose options for the recommended 
reliability standard. 

— Quantify costs and benefits of moving to a new standard - quantify the economic costs and 
benefits of moving from the existing reliability standard to the proposed standard or options.  
USE averages periods in which customer demand is shed involuntarily across all energy demanded 
by consumers. In the NEM, the area over which USE is calculated is a NEM region and the averaging 
period is one year. Contributing events may include: 

— a single sequence of hours of involuntary load shedding say on a hot day or on a day when some 
major generating plant is not available or a combination of both of these events 

— several non-sequential events of involuntary load shedding across a year 
— large amounts of involuntary load shedding for short periods 
— smaller amounts of involuntary load shedding for longer periods. 

In undertaking the analysis, the potential range of events that may contribute to USE need to be 
considered. Non- sequential but more frequent smaller events may have a range of costs (disbenefits) 
for consumers but may be overcome by the commitment of a relatively small increment of additional 
resources that can be used over again to reduce USE. Larger and longer sequence but less frequent 
events may have lower overall costs for consumers but are likely to require the commitment of a larger 
increment of additional resource for an equivalent reduction in USE. 
The potential range of events is incorporated into the approach and analysis undertaken by ACIL 
Allen.  
The remainder of the report is structured as follows: 

— The efficient cost structure of resources to avoid load shedding in order to meet varying levels of 
reliability is provided in Chapter 2. 

— Chapter 3 considers the cost structure of USE, primarily through the use of recent studies that value 
customer reliability. 
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— Chapter 4 provides the benefit-cost analysis associated with changing the reliability standard – 
measured in terms of USE. 

— Our recommendations are set out in Chapter 5. 
— Appendix A sets out some theoretical economic concepts that were applied in undertaking that 

benefit-cost analysis. 

1.1 Disclaimers: 

1.1.1 Outage sequences 

The analysis was undertaken using a potential range of outage sequences supplied by AEMO which 
ACIL Allen understands were derived from modelling used as an input to the most recent Electricity 
Statement of Opportunities (ESOO). While ACIL Allen reviewed the sequences and considered them 
to reasonably reflect the range of potential outcomes, ACIL Allen relied on the provided sequences in 
undertaking the analysis. 

1.1.2 Regional analysis 

The analysis was undertaken on a regional basis only. There was no consideration of how resources 
might be shared across regions to reduce USE. This constraint implies that the estimates for the cost 
structure of resources are conservatively high. 

1.1.3 Demand side response costs 

AEMO provided ACIL Allen with anonymised demand side response costs based on the most recent 
Reliability and Reserve Emergency Trader (RERT) offers. This information was central to the analysis 
and estimates of resource costs and to the conclusions and recommendations with respect to 
changes in the reliability standard. ACIL Allen did not undertake any independent review of the 
provided demand response costs. 

1.1.4 Supply costs 

Supply resource costs were provided by ACIL Allen based on our projection of capital and operating 
costs for various supply technologies over time. Significant changes to assumed supply costs would 
likely impact the conclusions and recommendations. 
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 C O S T  S T R U C T U R E  
O F  R E S O U R C E S  

2 
 COST STRUCTURE OF R ESOURCES 

  

This chapter considers the efficient cost structure of resources to avoid load shedding, measured as 
unserved energy.  
The resources considered in the analysis include various peak generation and energy storage options 
as well as demand response information provided by AEMO using the most recent Reliability and 
RERT offers (anonymised). 
Originally, the consultancy brief called for the consultant to derive the efficient cost structure of 
resources as a cost curve that would then be used in the analysis. It was envisioned that the cost 
curve would be a synthesis of the individual underlying resource cost curves at each level of USE.  
However, the cost structure of each technology is not easily compared and ordered. There are several 
factors that vary as follows:  

— Some technologies are duration limited, e.g., a 2-hour energy storage facility can only operate for a 
maximum of two hours at full output – assuming it is fully charged at the commencement of the 
outage. 

— Some technologies have minimum periods of operation – this is evident in the structure of some of the 
RERT offers. 

— Several of the RERT offers also have fixed fees which may be activated in different ways including  
― for every outage event in which they used 
― once per season 
― once over the life the contract. 

— Some of the technologies have very high fixed costs per megawatt of capacity installed but typically 
comparatively low variable costs, e.g., open cycle gas turbines (OCGT). 
Where short duration outage events are modelled, technologies with low fixed costs and high 
operating costs tend to be favoured (some demand side facilities supplied to the RERT are structured 
in this way). When longer duration outage events are modelled, fixed costs can be amortised over the 
longer duration, the cost per megawatt hour of energy is generally lower and generation technologies 
are more competitive. Technologies that are energy limited (storage and various RERT structures) are 
constrained from supplying all the energy needed to meet longer duration outages. Therefore, it was 
not feasible to develop simple supply curves that would apply at each level of USE. 
This chapter sets out the approach used by ACIL Allen in analysing the cost structures of resources to 
avoid load shedding, considers the technologies available and describes the model that ACIL Allen 
developed to undertake the analysis. 
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2.1 Modelling USE 
In order to assess the cost structure of resources to reduce or avoid USE, realistic sequences of USE 
are required as an input to the analysis. Effective analysis required USE sequences that covered the 
widest range of potential unserved energy events. 
AEMO uses a Monte Carlo simulation style approach for calculating projected USE as an input into 
the ESOO. ACIL Allen understands that for each year considered in the ESOO, AEMO projects 
unserved energy sequences for different weather years (nine years) and plant performance 
parameters (four scenarios). ACIL Allen also understands that the projections are undertaken for 
maximum demand not exceeding one in ten, one in two and nine in ten years (so called P10, P50 and 
P90 maximum demand measures). 
AEMO provided ACIL Allen with the simulated USE event sequences from recent ESOO modelling for 
the 2023-24 financial year. The 2023-24 data set was chosen because it had a large range of USE 
compared with other years analysed.2 The data provided for the 2023-24 financial year projected USE 
for each region as follows:  

— New South Wales (NSW):  0.0017 per cent USE based on a native demand of 65,884 GWh. 
— Queensland (QLD): 0.0000 per cent USE based on native demand of 53,916 GWh. 
— South Australia (SA): 0.0011 per cent USE based on native demand of 12,535 GWh. 
— Tasmania (TAS): 0.0000 per cent USE based on native demand of 10,643 GWh. 
— Victoria (VIC): 0.0006 per cent USE based on native demand of 42,064 GWh. 

The AEMO data provided projections of USE by NEM region, by hour for each reference weather 
year, plant performance scenario and for the P10, P50 and P90 maximum demand projections. The 
process generated 100 simulations for each reference weather year or 900 simulations across the 
nine reference weather years used for each of the P10, P50 and P90 maximum demand projections. 
ACIL Allen understands that the P10, P50 and P90 maximum demand projections were weighted by 
AEMO using the following weightings: 

— P10 – 30.4 per cent -  
— P50 – 39.2 per cent 
— P90 – 30.4 per cent 

As each simulation of a given maximum demand projection is considered to have equal likelihood of 
occurrence, the individual simulations have the following weightings (above weightings divided by 
900): 

— Each P10 simulation: 0.0338 per cent (2013 simulations have a weighting of 0.0341 per cent3) 
— Each P50 simulation: 0.0436 per cent 
— Each P90 simulation: 0.0338 per cent -  

As the QLD and TAS projections showed negligible and zero USE respectively, ACIL Allen only used 
the simulated outage sequences for NSW, SA and VIC as inputs to the analysis. 
In assessing the cost structure of resources to avoid load shedding, the USE input data was 
constructed into contiguous USE sequences or events4 with each event referenced to the simulation 
from which it was drawn. The USE sequences provide the volume (in MWh) in each hour of a USE 
event and the duration of the event (this allows the capacities and period over which technologies can 
provide support to avoid load shedding to be factored into the analysis). The retention of the 
simulation information allows the analysis by sequence to be aggregated by simulation and then 
averaged using the weightings given above for each of the maximum demand projections. This 
ensures that the analysis is consistent with the original USE projections. 

 
2  Selecting the worst year might be considered to bias the results. However, the analysis focussed on the costs of reducing USE 
incrementally to zero percent. It was not designed as a probabilistic assessment of the sequence of outages projected by AEMO for      
2023-24. The choice of this year provided the largest sequence to undertake the assessment. The question of bias is not relevant. 
3  For reasons not explained to ACIL Allen, only 99 simulations were run for the 2013 reference weather year for the P10 maximum demand 
projection. 
4  An event is classified as a contiguous sequence of hours of USE in a region in which USE occurred – Some simulations incorporated 
multiple events. 
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The resulting input data used is characterised as follows: 
— 10,721 simulated hours in which USE events occur in at least one region 
— 2,547 separate USE events across 1,179 simulations in NSW with events ranging from 1 to 12 hours 

in duration 
— 873 separate USE events across 674 simulations in South Australia with events ranging from 1 to 12 

hours in duration 
— 791 separate USE events across 536 simulations in Victoria with events ranging from 1 to 12 hours in 

duration. 
Table 2.1 shows a sample of event sequences as they are entered into the model for analysis. The 
events are sorted from maximum to minimum value for reasons which are discussed in section 2.2. 

TABLE 2.1 SAMPLE OF OUTAGE SEQUENCES – NEW SOUTH WALES 
Sequence 
Number 

Sim Number Hrs per 
sequence 

Hour 1 Hour 2 Hour 3 Hour 4 Hour 5 Hour 6 

1 1 1.00 49.50      
2 1 2.00 149.62 44.94     
3 2 5.00 774.55 704.39 668.50 416.30 273.84  
4 2 6.00 773.23 668.24 601.75 243.36 195.76 4.58 
5 2 4.00 946.68 854.79 604.88 143.34   
6 2 2.00 105.15 88.77     
7 3 5.00 906.97 879.39 698.11 642.38 228.97  
8 3 6.00 913.75 745.78 713.87 709.00 540.17 235.51 
9 3 5.00 1,484.95 1,237.23 904.67 594.55 263.68  

10 4 4.00 187.90 172.27 106.59 1.46   
11 5 4.00 348.91 239.13 214.31 86.08   
12 5 2.00 294.85 197.14     

Note: This sample shows events of 6 hours or less in duration. The New south Wales ESOO projections have up to events of up to 12 hours in duration in some cases. 
SOURCE: AEMO ESOO DATA – MANIPULATED BY ACIL ALLEN 
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2.2 Incorporating technologies 
ACIL Allen considered a range of peaking technologies (as asked for in the consultancy brief) along 
with anonymised RERT stylised contracts as options for reducing or avoiding USE events. 

2.2.1 Supply side 

The supply side technologies included: 
— Battery energy storage 
— Pumped hydro 
— Open cycle gas turbines (OCGT) 
— Aeroderivative gas turbines. 

The costs are estimated for financial year 2023-24. Capital costs were converted to annualised capital 
costs and added to fixed operating costs to determine fixed costs per unit of capacity per year. This 
allowed technologies with different economic lives to be assessed on a normalised basis over a year. 
ACIL Allen calculated the annual cost of reducing a unit of USE (1 MW) over event durations of 
between one and 24-hours in length for each of the technologies considered. The calculations used 
the input cost data for each technology as set out in Table 2.2 below.5 
The analysis indicated the following: 

— Battery energy storage is estimated to be the lowest cost technology for events up to two hours in 
duration 

— OCGT is estimated to be the lowest cost technology for events that are greater than two hours in 
duration 

— The remaining technologies (pumped hydro and aeroderivative gas turbines) were determined to be 
inferior on an estimated cost basis for the purpose of avoiding short periods of USE (using the 
assumed costs in Table 2.2). 
ACIL Allen used the lowest cost battery storage and open cycle gas turbines as the supply options in 
the analysis. 

TABLE 2.2 SUPPLY COST INPUTS FOR 2023-24 (NOMINAL DOLLARS) 
FY 2024 Capex Fuel a VOM Capital & 

FOM b 
Efficiency c Auxiliaries Econ Life Operating 

hours limit 
 $/kW  $GJ $/MWh $/MW/Year Sent-out 

HHV (%) 
% Years Hours 

OCGT 1,060 10 12.42 94,996 37% 1% 30 NA 

Storage 1hr 375 15.43 - 56,163 100% 10% 15 1 

Storage 2hr 740 15.43  99,659 100% 10% 15 2 

Storage 3hr 1,100 15.43  143,155 100% 10% 15 3 

Storage 4hr 1,401 15.43 - 175,212 100% 10% 15 4 

Pump 6hr 2,000 15.43 - 147,386 100% 20% 25 6 

Pump 12hr 2,500 15.43 - 147,386 100% 20% 25 12 

Aeroderivative 
GT 

1,296 10 12.42 112,014 41% 1% 30 NA 

a Fuels costs are very small as a proportion of total costs as very little generation is involved in avoiding USE. As the differences in gas prices between regions makes no difference to the analysis, gas prices 
were assumed to be consistent across all regions. 
b This is the annualised capital and fixed costs to fund an asset over its expected life 
c. Efficiency is used in calculating short run marginal costs (SRMC) - 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 𝑉𝑉𝑉𝑉𝑆𝑆 + (3.6 × 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐹𝐹𝐸𝐸𝐸𝐸𝐸𝐸⁄ ) 
 SOURCE: ACIL ALLEN 

 

 
5  These input costs are ACIL Allen estimates but are reasonably consistent with other publicly available technology costs. 
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2.2.2 RERT assumptions 

AEMO provided ACIL Allen with anonymised RERT contract cost data based on the most recent 
summer’s contracts (2019-20). The cost data provided represent the direct costs of using RERT and 
do not incorporate any opportunity cost associated with forgoing the use of electricity. The contract 
information was provided to ACIL Allen on a confidential basis and the details cannot be disclosed in 
this report. AEMO informed ACIL Allen that it held additional RERT contracts in relation to aluminium 
smelters, but these were not disclosed to ACIL Allen because of confidentiality restrictions. 
The cost data included various payment arrangements including seasonal and event-based activation 
costs, variable costs and minimum and maximum hours of usage. In order to demonstrate the amount 
of RERT contracted capacity that might be available over different durations and the order in which 
contracted capacity might be used, ACIL Allen transformed this cost data into a set of generic RERT 
supply curves for events of different duration. A sample of these curves is shown in Figure 2.1. 
Some observations about the transformed curves include: 

— Victorian curves are generally the lowest cost and have the largest volume6 
— RERT contract costs fall for longer duration events because of seasonal and/or event-based 

activation/enablement fixed costs 
— The volume of available RERT falls for longer duration events. 

The anonymised RERT contracts were incorporated in the model using explicit fixed and variable 
contract costs.  

 

FIGURE 2.1 SAMPLE OF GENERIC RERT SUPPLY CURVES (EXCLUDING OPPORTUNITY COSTS) 
 

 
Note: RERT curves derived by amortising relevant fixed and variable contract costs over each duration period. RERT curves are shown as downward sloping as they represent a component of the demand 
curve. 
SOURCE: AEMO ; ACIL ALLEN 
 

 
6  The higher volume likely reflects AEMO’s focus on Victoria and South Australian regions for 2019-20 (highest likelihood of unserved 
energy events) and that Victoria is a much larger region than South Australia. 
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2.3 Model to assess costs of resources 
ACIL Allen created a model to develop costs for the use of resources to avoid load shedding. The 
model is an excel workbook-based model. The model incorporates the USE sequences referenced to 
each simulation, the technology fixed and variable costs for the technologies included and RERT 
contract fixed and variable costs. A separate model was created for each NEM region analysed 
(NSW, SA, VIC). 
The model operates as a constrained optimisation using the following objective function and 
constraints: 
min(∑𝐹𝐹𝐸𝐸𝐹𝐹𝐹𝐹𝐹𝐹 𝑎𝑎𝐸𝐸𝐹𝐹 𝑣𝑣𝑎𝑎𝑣𝑣𝐸𝐸𝑎𝑎𝑣𝑣𝐹𝐹𝐹𝐹 𝐸𝐸𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝐸𝐸𝑐𝑐𝑣𝑣 𝑎𝑎𝐹𝐹𝐹𝐹 𝑐𝑐𝐹𝐹𝐸𝐸ℎ𝐸𝐸𝑐𝑐𝐹𝐹𝑐𝑐𝑛𝑛𝐸𝐸𝐹𝐹𝑐𝑐 𝐹𝐹𝑒𝑒𝑒𝑒𝐹𝐹𝑐𝑐𝐸𝐸𝐹𝐹𝐹𝐹  𝐸𝐸𝐸𝐸 𝑣𝑣𝐹𝐹𝐹𝐹𝐹𝐹𝐸𝐸𝐸𝐸𝐸𝐸𝑛𝑛 𝑈𝑈𝑆𝑆𝐸𝐸) 
subject to: 

— the residual amount of USE equal to a pre-specified target 
— 0 >= utilised capacity >= maximum specified capacity, for each technology/RERT contract structure 

utilised 
— The duration of operation of some technologies and RERT contracts is constrained to specified levels 

(e.g., one -hour battery can only operate at full load for one hour and all RERT contracts are duration 
limited. 
Available capacity for storage and OCGT was not practically limited (assumed additional capacity 
could be built). Available capacity for each RERT contract was based on the anonymised data 
provided by AEMO. 
The model optimises the allocation of each available technology, up to the maximum, to meet a 
specified USE target calculated as a weighted7 average of the residual USE associated with each 
simulation after additional supply or RERT demand reduction has been deployed. The model 
schedules supply side technologies and/or RERT associated demand reduction to reduce USE in 
each sequence. The residual USE is first aggregated by simulation. Then the residual USE by 
simulation is converted to a final USE value using the AEMO provided simulation weightings. 
The Optimisation is solved using the Excel Solver function (non-linear search) which searches for the 
optimal solution through a series of trial solutions guided by the non-linear search technique 
employed. 

2.3.1 Results 

The resource cost analysis was undertaken on an incremental basis in steps of 0.0001 per cent USE 
starting at the highest value of USE modelled to zero USE. An additional increment of 0.00005 per 
cent USE was calculated between 0.0001 per cent and zero per cent to provide greater granularity at 
that level. As Victoria started from a low value of 0.000597 per cent USE (a consequence of much 
lower projected USE in 2023-24), the first incremental step for Victoria was set at 0.00055 per cent 
USE. 
Table 2.3 to Table 2.5 show the results for the Base scenario. The RERT contracted costs are 
generally much lower than supply costs for shorter duration events. The results generally show that 
the costs remain relatively stable while the RERT contracted demand reductions are used to lower 
USE. Once supply-side costs are incorporated, incremental and total costs rapidly rise. 
At the request of the ESB, ACIL Allen undertook a sensitivity where RERT contract capacity was 
doubled for each contract structure incorporated in the model. This is referred to as the Expanded 
RERT sensitivity. 
Table 2.6 to Table 2.8 show the results for the Expanded RERT sensitivity. Increased RERT capacity 
broadly reduces the cost of avoiding USE through delaying the use of supply side options until lower 
targeted levels of USE. However, for very tight reliability standards (targeted USE closer to zero), 
supply side options are projected to be required and the differences in the cost of resources deployed 
is relatively small. 

 
7  The AEMO provided weightings discussed in 2.1. 
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TABLE 2.3 COST STRUCTURE OF RESOURCES TO REDUCE LOAD SHEDDING TO SPECIFIED TARGET – NSW – BASE SCENARIO 
Target 
USE 

Storage OCGT RERT Variable 
costs 

Fixed 
Costs 

Total 
Costs 

Additional Energy 
delivered 

Cost per unit of energy 
delivered 

Incremental 
cost 

Incremental cost/ Incremental 
Energy delivered 

% MW MW MW $ $ $ MWh $/MWh $ $/MWh 
0.00170% - - 10.94 270,880 - 270,880 30.2 8,981 270,880 8,981 
0.00160% - - 37.19 982,003 1,347 983,350 96.0 10,239 712,470 10,815 
0.00150% - - 64.52 1,126,702 934,417 2,061,119 161.9 12,729 1,077,769 16,360 
0.00140% - - 93.75 1,726,562 934,417 2,660,979 227.8 11,681 599,860 9,104 
0.00130% - - 124.50 2,575,832 944,744 3,520,575 293.7 11,987 859,596 13,046 
0.00120% - - 156.99 3,455,226 944,744 4,399,969 359.6 12,236 879,394 13,348 
0.00110% - - 192.25 4,335,238 944,744 5,279,982 425.5 12,410 880,013 13,354 
0.00100% - 4.55 229.75 5,357,788 1,385,576 6,743,364 491.3 13,724 1,463,382 22,217 
0.00090% - 46.71 229.75 4,879,505 5,391,034 10,270,539 557.2 18,432 3,527,174 53,540 
0.00080% - 93.22 229.75 4,409,574 9,808,981 14,218,555 623.1 22,818 3,948,016 59,919 
0.00070% - 145.47 229.75 3,927,498 14,772,869 18,700,366 689.0 27,141 4,481,811 68,026 
0.00060% - 204.81 229.75 3,450,127 20,409,801 23,859,928 754.9 31,607 5,159,562 78,312 
0.00050% - 274.08 229.75 2,965,607 26,990,415 29,956,022 820.8 36,498 6,096,094 92,538 
0.00040% - 356.49 229.75 2,482,799 34,818,446 37,301,244 886.7 42,070 7,345,222 111,473 
0.00030% - 460.15 229.75 1,976,456 44,665,760 46,642,216 952.5 48,966 9,340,972 141,777 
0.00020% - 603.67 229.75 1,421,903 58,300,154 59,722,057 1,018.4 58,642 13,079,841 198,555 
0.00010% - 846.16 229.75 800,974 81,335,459 82,136,433 1,084.3 75,751 22,414,376 340,213 
0.00005% - 1,083.22 229.75 475,664 103,854,789 104,330,453 1,117.2 93,382 22,194,020 673,608 
0.00000% 150.42 2,420.98 229.75 122,026 239,384,268 239,506,294 1,150.2 208,234 135,175,841 4,104,229 
SOURCE: ACIL ALLEN 
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TABLE 2.4 COST STRUCTURE OF RESOURCES TO REDUCE LOAD SHEDDING TO SPECIFIED TARGET – SA – BASE SCENARIO 
Target 
USE 

Storage OCGT RERT Variable 
costs 

Fixed 
Costs 

Total 
Costs 

Additional Energy 
delivered 

Cost per unit of energy 
delivered 

Incremental 
cost 

Incremental cost/ Incremental 
Energy delivered 

% MW MW MW $ $ $ MWh $/MWh $ $/MWh 
0.00110% - - 3 11,332 - 11,332 2.3 5,000 11,332 5,000 
0.00100% - - 21 112,334 - 112,334 14.8 7,582 101,002 8,049 
0.00090% - 16.74 24 122,377 1,590,142 1,712,519 27.4 62,596 1,600,185 127,577 
0.00080% - 38.01 24 112,976 3,611,058 3,724,034 39.9 93,341 2,011,515 160,423 
0.00070% - 61.57 24 103,420 5,849,058 5,952,478 52.4 113,526 2,228,444 177,767 
0.00060% - 87.84 24 94,896 8,344,236 8,439,132 65.0 129,897 2,486,654 198,378 
0.00050% - 117.55 24 85,353 11,166,718 11,252,070 77.5 145,181 2,812,939 224,388 
0.00040% - 152.28 24 74,728 14,465,750 14,540,479 90.0 161,492 3,288,408 262,345 
0.00030% - 194.91 24 62,592 18,515,937 18,578,528 102.6 181,124 4,038,050 322,137 
0.00020% 31.91 231.10 24 51,438 23,745,925 23,797,363 115.1 206,740 5,218,835 416,381 
0.00010% 88.87 280.90 24 35,663 31,674,859 31,710,522 127.6 248,432 7,913,159 631,269 
0.00005% 83.32 357.34 24 26,420 38,624,827 38,651,247 133.9 288,635 6,940,726 1,107,385 
0.00000% 368.16 796.50 24 10,411 101,394,438 101,404,848 140.2 723,400 62,753,601 10,012,289 
SOURCE: ACIL ALLEN 
 

TABLE 2.5 COST STRUCTURE OF RESOURCES TO REDUCE LOAD SHEDDING TO SPECIFIED TARGET – VIC – BASE SCENARIO  
Target 
USE 

Storage OCGT RERT Variable 
costs 

Fixed 
Costs 

Total 
Costs 

Additional Energy 
delivered 

Cost per unit of energy 
delivered 

Incremental 
cost 

Incremental cost/ Incremental 
Energy delivered 

% MW MW MW $ $ $ MWh $/MWh $ $/MWh 
0.00055% - - 61.44 - 67,372 67,372 19.9 3,384 67,372 3,384 
0.00050% - - 105.19 90,247 67,372 157,619 39.6 3,981 90,247 4,584 
0.00040% - - 190.25 432,178 175,168 607,346 81.9 7,417 449,727 10,634 
0.00030% - 34.58 273.60 539,628 5,792,414 6,332,041 125.0 50,675 5,724,696 132,922 
0.00020% - 152.55 273.60 409,362 16,999,500 17,408,862 167.3 104,071 11,076,821 261,704 
0.00010% - 334.07 273.60 256,429 34,242,446 34,498,876 209.3 164,856 17,090,014 407,027 
0.00005% - 498.56 273.60 160,602 49,867,970 50,028,572 230.3 217,270 15,529,696 739,743 
0.00000% 177.45 1,279.06 273.60 26,764 133,977,925 134,004,690 251.3 533,323 83,976,118 3,998,106 
SOURCE: ACIL ALLEN 
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TABLE 2.6 COST STRUCTURE OF RESOURCES TO REDUCE LOAD SHEDDING TO SPECIFIED TARGET – NSW – EXPANDED RERT 
Target 
USE 

Storage OCGT RERT Variable 
costs 

Fixed 
Costs 

Total 
Costs 

Additional Energy 
delivered 

Cost per unit of energy 
delivered 

Incremental 
cost 

Incremental cost/ Incremental 
Energy delivered 

% MW MW MW $ $ $ MWh $/MWh $ $/MWh 
0.00170% - - 10.94 270,881 - 270,881 30.2 8,981 270,881 8,981 
0.00160% - - 35.97 863,594 - 863,594 96.0 8,992 592,713 8,997 
0.00150% - - 64.52 1,068,324 934,417 2,002,741 161.9 12,368 1,139,147 17,289 
0.00140% - - 93.80 1,551,737 934,417 2,486,154 227.8 10,913 483,413 7,337 
0.00130% - - 125.14 2,034,966 934,417 2,969,383 293.7 10,111 483,229 7,335 
0.00120% - - 157.95 2,609,562 934,417 3,543,979 359.6 9,856 574,597 8,721 
0.00110% - - 195.52 3,254,747 935,764 4,190,511 425.5 9,849 646,531 9,813 
0.00100% - - 233.79 4,126,447 944,744 5,071,191 491.3 10,321 880,680 13,367 
0.00090% - - 275.98 5,009,701 944,744 5,954,445 557.2 10,686 883,254 13,406 
0.00080% - - 322.52 5,894,769 944,744 6,839,513 623.1 10,976 885,068 13,434 
0.00070% - - 374.70 6,778,495 944,744 7,723,238 689.0 11,209 883,725 13,414 
0.00060% - - 438.55 7,810,375 953,723 8,764,099 754.9 11,610 1,040,860 15,799 
0.00050% - 50.44 459.50 7,392,223 5,745,108 13,137,332 820.8 16,006 4,373,233 66,378 
0.00040% - 132.44 459.50 6,157,331 13,535,239 19,692,570 886.7 22,210 6,555,239 99,488 
0.00030% - 235.69 459.50 4,880,313 23,343,306 28,223,619 952.5 29,630 8,531,048 129,486 
0.00020% - 378.33 459.50 3,512,085 36,893,506 40,405,591 1,018.4 39,675 12,181,972 184,914 
0.00010% - 619.96 459.50 1,949,939 59,846,802 61,796,741 1,084.3 56,992 21,391,150 324,646 
0.00005% - 857.40 459.50 1,080,532 82,402,746 83,483,277 1,117.3 74,722 21,686,536 658,232 
0.00000% 150.42 2,191.23 459.50 130,676 217,558,517 217,689,193 1,150.2 189,265 134,205,915 4,075,641 
SOURCE: ACIL ALLEN 
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TABLE 2.7 COST STRUCTURE OF RESOURCES TO REDUCE LOAD SHEDDING TO SPECIFIED TARGET - SA – EXPANDED RERT 
Target 
USE 

Storage OCGT RERT Variable 
costs 

Fixed 
Costs 

Total 
Costs 

Additional Energy 
delivered 

Cost per unit of energy 
delivered 

Incremental 
cost 

Incremental cost/ Incremental 
Energy delivered 

% MW MW MW $ $ $ MWh $/MWh $ $/MWh 
0.00110% - - 3 11,331 - 11,331 2.3    
0.00100% - - 14 77,887 - 77,887 14.8 5,262 66,556 5,309 
0.00090% - - 41 203,323 - 203,323 27.3 7,435 125,436 10,000 
0.00080% - 14.33 48 231,538 1,361,024 1,592,562 39.9 39,921 1,389,239 110,731 
0.00070% - 37.84 48 210,342 3,595,012 3,805,354 52.4 72,577 2,212,792 176,468 
0.00060% - 64.01 48 189,910 6,080,402 6,270,312 65.0 96,514 2,464,958 196,636 
0.00050% - 93.67 48 169,637 8,898,125 9,067,762 77.5 116,999 2,797,450 223,169 
0.00040% - 128.39 48 146,373 12,196,928 12,343,302 90.0 137,089 3,275,540 261,289 
0.00030% - 171.01 48 120,266 16,245,238 16,365,504 102.6 159,548 4,022,202 320,866 
0.00020% 32.06 207.08 48 95,570 21,472,229 21,567,799 115.1 187,371 5,202,296 415,085 
0.00010% 89.03 256.91 48 62,384 29,405,995 29,468,379 127.6 230,866 7,900,579 630,266 
0.00005% 82.99 333.63 48 41,566 36,354,282 36,395,848 133.9 271,793 6,927,469 1,105,270 
0.00000% 380.28 760.37 48 10,544 99,171,056 99,181,600 140.2 707,540 62,785,752 10,017,422 
SOURCE: ACIL ALLEN 
 

TABLE 2.8 COST STRUCTURE OF RESOURCES TO REDUCE LOAD SHEDDING TO SPECIFIED TARGET - VIC – EXPANDED RERT 
Target 
USE 

Storage OCGT RERT Variable 
costs 

Fixed 
Costs 

Total 
Costs 

Additional Energy 
delivered 

Cost per unit of energy 
delivered 

Incremental 
cost 

Incremental cost/ Incremental 
Energy delivered 

% MW MW MW $ $ $ MWh $/MWh $ $/MWh 
0.00055% - - 61.44 - 67,372 67,372 19.9 3,384 67,372 3,384 
0.00050% - - 130.37 - 67,372 67,372 40.9 1,646 - - 
0.00040% - - 222.25 62,801 1,943,672 2,006,473 82.5 24,322 1,939,101 46,648 
0.00030% - - 316.56 318,531 2,051,468 2,369,999 123.2 19,238 363,525 8,933 
0.00020% - - 479.54 709,210 2,507,468 3,216,677 166.4 19,328 846,679 19,582 
0.00010% - 146.54 547.20 609,237 16,428,088 17,037,325 209.7 81,237 13,820,648 319,229 
0.00005% - 307.14 547.20 380,524 31,684,106 32,064,630 230.5 139,106 15,027,305 723,084 
0.00000% 177.45 1,079.75 547.20 31,950 115,045,154 115,077,104 251.3 457,993 83,012,474 3,999,041 
SOURCE: ACIL ALLEN 
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 C O S T  S T R U C T U R E  
O F  U S E  

3 
 COST STRUCTURE OF U SE 

  

This chapter considers matters affecting the appropriate cost structure of unserved energy and 
explains how costs were determined for the benefit-cost analysis. 

3.1 Quantifying the impact of USE 
Chapter 2 above considers the costs of deploying additional generation or demand side response to 
prevent USE. This chapter focusses on the costs of the USE itself and therefore the benefits of 
preventing it. 
As discussed in some detail in Appendix A, there are two categories of benefit to consider, one direct 
and the other indirect. 

3.1.1 Direct benefit – foregone value of electricity usage 

The benefit of preventing USE is, conceptually, that electricity users who would not have been able to 
use electricity absent any intervention are able to do so. This can be achieved by either: 

— scheduling the parties to be shed as customers who gain the lowest value in consuming electricity and 
compensating those parties for the net private benefit lost when they do not use electricity (the RERT 
approach) 

— preventing shedding altogether by increasing available supply to meet demand. 
The cost of USE/ benefit of preventing USE has been broadly quantified in value of customer reliability 
studies (VCR), the most recent of which has been completed by the Australian Energy Regulator 
(AER).  
In 2019 the AER produced VCR values which represent weighted averages of underlying estimates of 
the VCR across various: 

— locations, defined by climate zone 
— durations (ranging from one hour to 12 hours) 
— timings, taking account of whether the outage occurs in peak or off-peak periods, on a weekday or 

weekend and the season in which it occurs 
— customer types – the proportion the outage is experienced by residential customers, and either small 

or large, agricultural, commercial or industrial customers. 
These VCR values were also aggregated to the regional level, representing ‘anytime’ VCR values. 
However, these aggregated VCR values are quite generic and are considered to be too highly 
averaged for use in this analysis.  
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Therefore, ACIL Allen used weighted VCR values assuming weightings for each customer type. These 
weighted VCR values were then matched to each USE event sequence in the ESOO simulations 
based on location, and duration. 

Weighting by customer types 
The AER prepared separate VCR estimates for residential, commercial, industrial and agricultural 
customers. Additionally, the three business customer categories were broken down to large and Small 
& medium customer estimates.  
The AER applied weightings for customer types in preparing the various aggregated VCR values in its 
final VCR report. The AER derived weights using MSATS data from AEMO and the responses to the 
VCR survey it conducted.  
ACIL Allen used the same weights as the AER with the exception that the VCR values for Agriculture 
were deleted from the analysis entirely.8  This was because the contribution the agriculture VCRs 
made to the NEM wide values was very small in the AER’s analysis (less than one per cent). It also 
reflects our expectation that agricultural loads would make very little contribution to load shedding, as 
they are small and dispersed, so they would be unlikely to be selected in the case of a real-world load 
shedding.  
The weights that were applied show some variance between regions. Table 3.1 shows the AER’s 
original weights and those ACIL Allen used in New South Wales. The weights applied in other regions 
were similar to those shown below. 

TABLE 3.1 VCR CUSTOMER TYPE WEIGHTS (NSW) AER AND ACIL ALLEN APPROACHES 
 AER ACIL Allen 
Residential 34.30% 34.54% 

Agriculture  
  

Small and medium 0.13% 0% 

Large 0.57% 0% 

Industrial 
  

Small and medium 2.37% 2.39% 

Large 37.13% 37.39% 

Commercial 
  

Small and medium 4.59% 4.62% 

Large 20.91% 21.06% 

Total 100% 100% 
SOURCE: AER - FINAL VCR REPORT AND SUPPLIED 
 

Matching locations 
Comparing tables in the AER’s final VCR report shows that, regardless of the amount of USE, the cost 
of USE varies depending on whereabouts the event occurs. Customers in different parts of Australia 
place different values on reliability, so the benefit of improving reliability in one place is not the same 
as in another. 
The ESOO projections of USE for Financial year 2023-24 upon which the analysis was based, is 
modelled at the regional level, noting that significant USE was projected in the ESOO analysis in New 
South Wales, South Australia and Victoria, but not in Queensland and Tasmania.  

 
8 Note that we have assumed that the AER weighted between ‘business types’ as per the distribution load proportions shown on p.70 of the 
final VCR report. 
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In contrast, the VCR values were estimated by climate zone, some of which cross state (and thus 
NEM Regional) boundaries. ACIL Allen addressed this by selecting the table relating to the capital city 
and suburban areas of the three States analysed.9 Specifically, tables relating to: 

— climate zone 5 & CBD and suburban NSW 
— climate zone 5 & CBD and suburban SA 
— climate zone 6 suburban and residential. 

To illustrate, Table 3.210 shows the residential VCR Values for climate zone 5 & CBD and suburban 
NSW as the AER estimated them at the various times and for the various durations for which values 
were estimated. 
TABLE 3.2 RESIDENTIAL VCR VALUES FOR NSW, CBD AND SUBURBAN (CLIMATE ZONE 5) 

Outage 
duration 

Offpeak, 
weekday 

winter 

Peak, 
weekday 

winter 

Offpeak, 
weekend 

winter 

Peak, 
weekend 

winter 

Offpeak, 
weekday 
summer 

Peak, 
weekday 
summer 

Offpeak, 
weekend 
summer 

Peak, 
weekend 
summer 

Up to one 
hour 

$37.79 $48.41 $35.54 $48.56 $29.02 $52.33 $26.13 $49.23 

One to three 
hours 

$33.99 $29.87 $31.96 $29.97 $30.29 $33.98 $27.27 $31.97 

Three to six 
hours 

$24.88 $20.00 $23.39 $20.06 $22.74 $23.08 $20.47 $21.71 

Six to 12 
hours 

$15.42 $11.91 $14.50 $11.95 $14.24 $13.84 $12.82 $13.02 

SOURCE:AER, VCR FINAL DETERMINATION  
 

Matching duration 
It is clear from the granularity in the table that the cost attributable to a given instance of USE and the 
benefit of preventing (or reducing) USE can change quite substantially depending on how long the 
outage lasts. Broadly, longer outages are less costly on a per kWh basis than shorter outages. This is 
consistent with the literature on customer reliability which points to quite high fixed costs in some 
cases.11  
This pattern is evident in Table 3.2, which relates to residential customers. However, it is much more 
notable in the various business customer tables in the final VCR report. In those tables, outages up to 
one hour in duration are about ten times as costly per kWh as outages of duration between six and 
twelve hours. 
Two approaches could be taken to mapping the VCR estimates to the ESOO outage simulations from 
the perspective of duration. 
One approach would be to assign the VCR estimates based on the duration of the simulated outage. 
Thus if a particular instance of unserved energy begins in peak time on a summer weekday and is 
projected to continue for four hours the appropriate VCR value would be $23.08 per kWh 
(italicised in Table 3.2).  
However, this approach is not consistent with the way outages are treated in the NEM because it 
implicitly assumes that an outage affects the same people for the whole duration. In practice, at least 
some outages would be managed using rolling load shedding, in which individual customers are shed 
for a relatively short period and the ‘pain’ is shared. 
This approach implies that the VCR values for one-hour outage duration should be used regardless of 
the time for which outages are expected. It is clear by inspection of the values in Table 3.2 that the 
second approach would lead to significantly higher benefit estimates associated with reducing USE, 
which reflects the relatively high level of fixed costs caused by outages. ACIL Allen notes that the 

 
9 The AER produced state (region) level tables, but these did not have the necessary granularity in respect of outage duration so were not 
used. 
10 This table is a reproduction of the AER’s table 2.6 from Appendix B. 
11 Our forthcoming report to the AER relating to the VCR for widespread and long duration outages (WLADO) addresses this literature. 
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differences between the short and longer duration outages for business customers are significantly 
larger than those for residential customers.  
In the analysis ACIL Allen took a hybrid approach in which we applied: 

— one-hour duration VCR values to projected outages up to 6 hours in duration  
— three-hour duration VCR values to projected outages greater than 6 hours in duration. 

By doing this it was assumed that rolling load shedding would be used such that no individual 
customer would be interrupted for more than one hour as long as the total outage does not last for 
more than six hours, in which case individuals could be interrupted for more than one hour but no 
more than three hours. 

Result – commonly used VCR values 
The result of the above process is that there are numerous VCR values in the model. Perhaps the 
most frequently used are those relating to peak times on summer days, which are shown in Table 3.3 
below.  

TABLE 3.3 REWEIGHTED VCRS – COMMONLY USED VALUES 
 Outage up to one hour Outage one to thee hours 
 $/kWh $/kWh 

New South Wales $99.40 $40.98 

South Australia $102.18 $42.50 

Victoria $93.61 $36.35 
SOURCE: ACIL ALLEN CONSULTING 
 

3.1.2 Indirect benefit – the foregone value of downstream benefit 

The indirect benefit is that consumers who would have benefited from the economic activity of 
electricity users absent USE are prevented from doing so because that economic activity is reduced. 
This indirect benefit is complex. However, it can be approximated using the value of the market price 
cap on the basis that, if the market was able to ‘clear’ the customers who were not supplied would 
have elected to pay the market price cap (or to pay a retailer exposed to the market price cap) for 
electricity. Hence the value of the indirect benefit created by electricity users that are prevented from 
using electricity because of a USE event must be at least this amount. 
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 B E N E F I T  C O S T  
A N A L Y S I S  

4 
 BEN EFIT COST AN ALYSIS 

  

This chapter brings together the analysis of the cost structure of resources used in avoiding USE 
discussed in Chapter 2 with analysis of the costs to consumers of USE discussed in Chapter 3 
(benefits), in the form of a benefit-cost analysis. 
Theoretically, the optimal level of USE is the level at which the marginal cost of preventing USE 
equals the marginal benefit obtained when USE is prevented. Therefore, the analysis focuses on the 
incremental benefits and costs of reducing USE. For ease of interpretation, the analysis is presented 
by reference to small changes in the proportion of energy not served, which can be compared directly 
to the current 0.002% reliability standard. 
ACIL Allen understands that the ESB is also considering the form of the reliability standard including 
Average USE (the current form of the standard), Loss of Load Expectation and Loss of Load 
Probability. The analysis provided here in relation to USE can be transformed mathematically to suit 
the other forms that the reliability standard might take. This is beyond the scope of this report. 
The results presented here arise from an analysis of a Base scenario and several sensitivities around 
that scenario. In the Base scenario analysis, the benefits are derived in accordance with the 
discussion set out in Chapters 2 and 3 (base level of RERT contracts and weighting all customers in 
determining benefits). The three sensitivities alter the inputs as follows: 

— in the ‘Residential Only’ sensitivity it is assumed that all the USE events are experienced by residential 
customers who, according to the VCR study, place the lowest value on reliability 

— in the ‘Expanded RERT’ sensitivity it is assumed that double the capacity of demand side response 
available through the RERT mechanism 

— in the ‘Expanded RERT and Residential Only’ sensitivity, both of the above changes are applied. 

4.1 Base Scenario analysis 
Figure 4.1shows summary results of the Base scenario for the three regions in which AEMO projected 
USE.  
The charts show the expected pattern. As the level of USE decreases the marginal cost of reducing it 
further increases. This is consistent with the fact that each incremental decrease in USE requires 
greater resources than the previous increment. By design, the model finds the lower cost increments 
first and leaves the higher cost increments to last. This is a consistent economic approach to reducing 
USE. 
The incremental value of changes in USE is mostly flat, with variations driven by changes in the extent 
of longer and shorter outages. A more detailed summary of the Base scenario analysis is provided in 
Table 4.1 below.  
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The key area of interest is where the cost and benefit curves intersect. This varies between regions 
but is invariably at a substantially lower level of USE than the current reliability standard, implying that 
the current reliability standard is likely to be well below the level at which consumers value reliability 
(accepts too much expected USE). This suggests that the reliability standard should be ‘tightened 
(accept less expected USE). In the Base scenario the analysis supports the reliability standard to be 
tightened such that accepted USE is between one quarter and one half of its current accepted current: 
i.e., between 0.0005% and 0.001% USE. 

 

FIGURE 4.1 COSTS AND BENEFITS OF DIFFERENT LEVELS OF USE – BASE SCENARIO 
 

 
SOURCE: ACIL ALLEN 
 

The supply side of the analysis for the Base scenario was set out in Chapter 2 (Table 2.3 to 
Table 2.5). While details vary between the three regions analysed, the broad pattern in costs of 
reducing USE is consistent. The first option deployed to reduce USE is demand reduction, 
incorporated in the model as RERT contracts. As USE is reduced further, available RERT contract 
MW are exhausted and OCGT generation is deployed increasingly. 
Notably, OCGT has much lower variable costs than the demand reduction contracts. As OCGT 
generation is deployed, demand reduction via the RERT contracts is reduced as it is cheaper to meet 
the reduction in USE through the dispatch of the gas plant on a marginal basis. However, the RERT 
contracts continue to provide some support and remain deployed.  
Finally, as USE approaches zero, energy storage is deployed to meet short duration peaks. Energy 
storage has much lower variable costs than the RERT contracts and so the dispatch of demand 
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reduction is further reduced. However, the RERT contracts are still required on a least cost basis as 
they continue to provide some support. 
The cost tables in Chapter 2 show the deployed MW, fixed, variable and total costs, additional energy 
provided (including demand reduction via the RERT contracts) along with the incremental costs 
plotted in Figure 4.1. 
The benefit/demand side of the analysis is summarised in Table 4.1. This shows the build-up of 
incremental benefits along with the net benefit, in incremental terms, at various levels of USE for each 
region. This is shown both including, and excluding, the RERT opportunity cost/ foregone value of 
downstream activity discussed in Chapter 3 and in more detail in Appendix A. 
The crossover ranges, where net benefits approximate zero, are italicised and highlighted in Table 4.1 
for each region. 
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TABLE 4.1 VALUE OF USE AVOIDED, RERT OPPORTUNITY COST AND NET BENEFITS (WITH AND WITHOUT RERT OPPORTUNITY COST) 
 Value of USE avoided Net Benefit RERT Opportunity cost Net Benefit 

Target 
USE 

Additional 
Energy 

delivered 

Total 
Benefit 

Benefit per 
MWh 

delivered 

Incremental 
Benefit 

Incremental 
Benefits less 

Costs 

Energy not 
supplied 

Cost of 
Energy not 

supplied 

Adjusted 
Total Benefit 

Adjusted 
Incremental 

Benefit 

Incremental 
Benefits less 

Costs 

% MWh $ $/MWh $ $ MWh $ $ $ $ 
New South Wales 

0.00170% 30.2 2,768,185 91,782 2,768,185 2,497,305 30.2 443,359 2,324,826 2,324,826 2,053,945 

0.00160% 96.0 8,861,643 92,272 6,093,458 5,380,988 96.0 1,411,767 7,449,875 5,125,049 4,412,580 

0.00150% 161.9 16,301,793 100,679 7,440,151 6,362,382 161.9 2,380,337 13,921,456 6,471,580 5,393,812 

0.00140% 227.8 21,083,398 92,549 4,781,605 4,181,745 227.8 3,348,840 17,734,558 3,813,102 3,213,242 

0.00130% 293.7 27,153,232 92,453 6,069,834 5,210,238 293.7 4,317,280 22,835,952 5,101,394 4,241,798 

0.00120% 359.6 33,238,234 92,437 6,085,002 5,205,608 359.6 5,285,827 27,952,408 5,116,456 4,237,062 

0.00110% 425.5 39,326,727 92,429 6,088,492 5,208,480 425.5 6,254,312 33,072,415 5,120,007 4,239,994 

0.00100% 491.3 45,453,792 92,509 6,127,065 4,663,682 478.7 7,037,124 38,416,668 5,344,253 3,880,871 

0.00090% 557.2 51,374,106 92,196 5,920,315 2,393,140 434.2 6,383,009 44,991,097 6,574,429 3,047,255 

0.00080% 623.1 57,253,135 91,882 5,879,029 1,931,012 390.6 5,741,568 51,511,567 6,520,470 2,572,454 

0.00070% 689.0 63,104,067 91,588 5,850,932 1,369,121 346.2 5,089,479 58,014,588 6,503,021 2,021,210 

0.00060% 754.9 69,001,473 91,407 5,897,406 737,845 302.1 4,440,671 64,560,803 6,546,215 1,386,653 
0.00050% 820.8 74,819,099 91,158 5,817,626 -278,469 257.6 3,786,272 71,032,827 6,472,024 375,930 
0.00040% 886.7 80,470,302 90,757 5,651,204 -1,694,018 213.1 3,132,798 77,337,504 6,304,678 -1,040,544 
0.00030% 952.5 85,998,260 90,283 5,527,957 -3,813,015 166.9 2,453,222 83,545,037 6,207,533 -3,133,439 

0.00020% 1,018.4 91,275,148 89,625 5,276,888 -7,802,953 116.2 1,707,807 89,567,341 6,022,304 -7,057,537 

0.00010% 1,084.3 96,336,113 88,847 5,060,965 -17,353,411 59.9 880,281 95,455,833 5,888,491 -16,525,885 

0.00005% 1,117.2 98,711,111 88,352 2,374,998 -19,819,022 30.9 454,953 98,256,158 2,800,325 -19,393,695 

0.00000% 1,150.2 101,125,380 87,921 2,414,269 -132,761,573 0.3 3,880 101,121,499 2,865,342 -132,310,499 
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 Value of USE avoided Net Benefit RERT Opportunity cost Net Benefit 
Target 
USE 

Additional 
Energy 

delivered 

Total 
Benefit 

Benefit per 
MWh 

delivered 

Incremental 
Benefit 

Incremental 
Benefits less 

Costs 

Energy not 
supplied 

Cost of 
Energy not 

supplied 

Adjusted 
Total Benefit 

Adjusted 
Incremental 

Benefit 

Incremental 
Benefits less 

Costs 

% MWh $ $/MWh $ $ MWh $ $ $ $ 
South Australia 

0.00110% 2.27  231,771   102,261   231,771  220,439   2.3  33,316  198,455  198,455  187,123  

0.00100% 14.82  1,515,900   102,317   1,284,129  1,183,127   14.8  217,785  1,298,115  1,099,660  998,659  

0.00090% 27.36  2,798,283   102,280   1,282,383  -317,802   15.4  226,870  2,571,412  1,273,297  -326,888  

0.00080% 39.90 4,079,557 102,249 1,281,274 -730,241 14.0 206,348 3,873,209 1,301,796 -709,719 

0.00070% 52.43 5,360,152 102,227 1,280,595 -947,849 12.6 185,794 5,174,357 1,301,149 -927,295 

0.00060% 64.97 6,639,748 102,198 1,279,597 -1,207,057 11.3 166,359 6,473,390 1,299,032 -1,187,622 

0.00050% 77.50 7,918,231 102,164 1,278,482 -1,534,456 9.9 146,082 7,772,149 1,298,759 -1,514,180 

0.00040% 90.04 9,195,396 102,126 1,277,166 -2,011,243 8.4 123,415 9,071,981 1,299,833 -1,988,576 

0.00030% 102.57 10,471,230 102,083 1,275,834 -2,762,216 6.7 97,817 10,373,413 1,301,431 -2,736,618 

0.00020% 115.11 11,746,998 102,051 1,275,768 -3,943,067 5.1 74,935 11,672,063 1,298,650 -3,920,184 

0.00010% 127.64 13,020,630 102,007 1,273,632 -6,639,526 3.0 44,101 12,976,529 1,304,466 -6,608,693 

0.00000% 133.91 13,652,485 101,951 631,854 -6,308,871 1.7 24,917 13,627,567 651,038 -6,289,687 
0.00000% 140.18 13,652,485 142,038 - -62,753,601 0.0 326 13,652,158 24,591 -62,729,010 
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 Value of USE avoided Net Benefit RERT Opportunity cost Net Benefit 
Target 
USE 

Additional 
Energy 

delivered 

Total 
Benefit 

Benefit per 
MWh 

delivered 

Incremental 
Benefit 

Incremental 
Benefits less 

Costs 

Energy not 
supplied 

Cost of 
Energy not 

supplied 

Adjusted 
Total Benefit 

Adjusted 
Incremental 

Benefit 

Incremental 
Benefits less 

Costs 

% MWh $ $/MWh $ $ MWh $ $ $ $ 
Victoria 

0.00055% 19.9 1,857,162 93,240 1,857,162 1,789,790 19.9 292,645 1,564,517 1,564,517 1,497,145 
0.00050% 39.6 3,818,022 93,232 1,960,860 1,870,613 39.6 582,050 3,235,971 1,671,454 1,581,207 
0.00040% 81.9 7,737,632 93,211 3,919,610 3,469,883 81.9 1,203,712 6,533,920 3,297,948 2,848,222 
0.00030% 125.0 11,606,744 92,994 3,869,113 -1,855,583 101.7 1,494,607 10,112,137 3,578,218 -2,146,478 
0.00020% 167.3 15,526,791 92,894 3,920,047 -7,156,774 75.9 1,115,183 14,411,608 4,299,471 -6,777,350 

0.00010% 209.3 19,413,256 92,794 3,886,464 -13,203,549 45.1 662,850 18,750,406 4,338,798 -12,751,216 

0.00005% 230.3 21,349,538 92,729 1,936,282 -13,593,414 26.4 387,796 20,961,742 2,211,337 -13,318,359 

0.00000% 251.3 23,256,952 92,560 1,907,414 -82,068,704 0.4 5,620 23,251,332 2,289,589 -81,686,529 
SOURCE: ACIL ALLEN CONSULTING 
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4.2 Sensitivity – Residential Only 
This section provides a summary of the results of the Residential Only sensitivity. This sensitivity 
differs from the Base Scenario in that the cost of USE/ benefit of increased reliability is based on 
residential values only. This amounts to an assumption that business customers would be quarantined 
from reliability outages. 
Figure 4.2 shows summary results for the sensitivity for the three regions analysed. The charts show 
the same pattern as in the Base scenario. As the level of USE decreases the marginal cost of 
reducing it further increases.  
The incremental value of changes in USE is again mostly flat, with variations driven by changes in the 
extent of longer and shorter outages.  
The cost and benefit curves intersect at a substantially lower level of USE than the current reliability 
standard, albeit a bit higher than for the Base scenario (expected as the derived value of USE is lower 
being based only on residential consumers). The sensitivity results are broadly consistent with the 
Base scenario analysis and provide support for the reliability standard to be tightened similar to the 
support provided by the Base scenario. 
The supply side of the analysis is the same as for the Base scenario (no change in supply 
assumptions) and is provided in Table 2.3 to Table 2.5.  
The benefit/demand side of the analysis is summarised in Table 4.2. This shows the build-up of 
incremental benefits along with the incremental net benefits at various levels of USE for each region. 
This is shown both including, and excluding, the RERT opportunity cost/ foregone value of 
downstream activity. 
The crossover ranges, where net benefits approximate zero, are italicised and highlighted in Table 4.2 
for each region. 
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FIGURE 4.2 COSTS AND BENEFITS OF DIFFERENT LEVELS OF USE – RESIDENTIAL ONLY 
 

 
SOURCE: ACIL ALLEN 
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TABLE 4.2 VALUE OF USE AVOIDED, RERT OPPORTUNITY COST AND NET BENEFITS (WITH AND WITHOUT RERT OPPORTUNITY COST) – SENSITIVITY – 
RESIDENTIAL ONLY 

 Value of USE avoided Net Benefit RERT Opportunity cost Net Benefit 
Target 
USE 

Additional 
Energy 

delivered 

Total Benefit Benefit per 
MWh 

delivered 

Incremental 
Benefit 

Incremental 
Benefits less 

Costs 

Energy not 
supplied 

Cost of 
Energy not 

supplied 

Adjusted 
Total 

Benefit 

Adjusted 
Incremental 

Benefit 

Incremental 
Benefits less 

Costs 

% MWh $ $/MWh $ $ MWh $ $ $ $ 
New South Wales 

0.00170% 30.2 1,085,046 35,976 1,085,046 814,166 30.2 443,359 641,687 641,687 370,806 

0.00160% 96.0 3,450,854 35,932 2,365,808 1,653,338 96.0 1,411,767 2,039,087 1,397,400 684,930 

0.00150% 161.9 5,737,006 35,431 2,286,152 1,208,384 161.9 2,380,337 3,356,669 1,317,582 239,813 

0.00140% 227.8 8,120,798 35,647 2,383,792 1,783,932 227.8 3,348,840 4,771,957 1,415,289 815,429 

0.00130% 293.7 10,475,872 35,669 2,355,074 1,495,478 293.7 4,317,280 6,158,591 1,386,634 527,038 
0.00120% 359.6 12,839,014 35,706 2,363,143 1,483,749 359.6 5,285,827 7,553,188 1,394,596 515,202 
0.00110% 425.5 15,203,540 35,733 2,364,525 1,484,513 425.5 6,254,312 8,949,227 1,396,040 516,027 
0.00100% 491.3 17,544,315 35,707 2,340,775 877,393 478.7 7,037,124 10,507,191 1,557,964 94,581 
0.00090% 557.2 19,841,229 35,607 2,296,914 -1,230,260 434.2 6,383,009 13,458,220 2,951,029 -576,146 
0.00080% 623.1 22,128,200 35,512 2,286,971 -1,661,046 390.6 5,741,568 16,386,632 2,928,412 -1,019,605 
0.00070% 689.0 24,409,096 35,427 2,280,896 -2,200,915 346.2 5,089,479 19,319,616 2,932,985 -1,548,826 

0.00060% 754.9 26,722,858 35,400 2,313,762 -2,845,799 302.1 4,440,671 22,282,188 2,962,571 -2,196,991 
0.00050% 820.8 29,040,107 35,382 2,317,249 -3,778,846 257.6 3,786,272 25,253,835 2,971,647 -3,124,447 
0.00040% 886.7 31,338,498 35,345 2,298,391 -5,046,831 213.1 3,132,798 28,205,700 2,951,865 -4,393,357 
0.00030% 952.5 33,663,942 35,341 2,325,444 -7,015,528 166.9 2,453,222 31,210,719 3,005,019 -6,335,952 

0.00020% 1,018.4 35,992,286 35,342 2,328,344 -10,751,497 116.2 1,707,807 34,284,479 3,073,760 -10,006,081 

0.00010% 1,084.3 38,408,816 35,423 2,416,531 -19,997,845 59.9 880,281 37,528,536 3,244,057 -19,170,320 

0.00005% 1,117.2 39,715,788 35,548 1,306,972 -20,887,048 30.9 454,953 39,260,835 1,732,299 -20,461,721 

0.00000% 1,150.2 41,371,920 35,970 1,656,131 -133,519,710 0.3 3,880 41,368,039 2,107,204 -133,068,637 
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 Value of USE avoided Net Benefit RERT Opportunity cost Net Benefit 
Target 
USE 

Additional 
Energy 

delivered 

Total Benefit Benefit per 
MWh 

delivered 

Incremental 
Benefit 

Incremental 
Benefits less 

Costs 

Energy not 
supplied 

Cost of 
Energy not 

supplied 

Adjusted 
Total 

Benefit 

Adjusted 
Incremental 

Benefit 

Incremental 
Benefits less 

Costs 

% MWh $ $/MWh $ $ MWh $ $ $ $ 
South Australia 

0.001100% 2.27 908,050 61,290 908,050 908,050 2.3 33,316 874,734 874,734 874,734 

0.001000% 14.82 910,727 61,261 2,677 -98,325 14.8 217,785 692,943 -181,791 -282,793 

0.000900% 27.36 1,676,417 61,275 765,690 -834,495 15.4 226,870 1,449,547 756,604 -843,581 

0.000800% 39.90 2,444,343 61,265 767,926 -1,243,589 14.0 206,348 2,237,995 788,448 -1,223,067 

0.000700% 52.43 3,211,985 61,258 767,642 -1,460,802 12.6 185,794 3,026,190 788,196 -1,440,248 

0.000600% 64.97 3,979,469 61,252 767,484 -1,719,170 11.3 166,359 3,813,110 786,920 -1,699,734 

0.000500% 77.50 4,747,043 61,248 767,574 -2,045,365 9.9 146,082 4,600,961 787,851 -2,025,088 

0.000400% 90.04 5,514,241 61,242 767,198 -2,521,210 8.4 123,415 5,390,826 789,865 -2,498,543 

0.000300% 102.57 6,281,307 61,236 767,066 -3,270,984 6.7 97,817 6,183,489 792,663 -3,245,386 

0.000200% 115.11 7,048,743 61,235 767,437 -4,451,398 5.1 74,935 6,973,808 790,319 -4,428,515 

0.000100% 127.64 7,816,155 61,234 767,412 -7,145,747 3.0 44,101 7,772,054 798,245 -7,114,914 

0.000050% 133.91 8,198,180 61,221 382,025 -6,558,700 1.7 24,917 8,173,263 401,209 -6,539,516 
0.000000% 140.18 8,570,507 61,139 372,327 -62,381,274 0.0 326 8,570,181 396,918 -62,356,683 
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 Value of USE avoided Net Benefit RERT Opportunity cost Net Benefit 
Target 
USE 

Additional 
Energy 

delivered 

Total Benefit Benefit per 
MWh 

delivered 

Incremental 
Benefit 

Incremental 
Benefits less 

Costs 

Energy not 
supplied 

Cost of 
Energy not 

supplied 

Adjusted 
Total 

Benefit 

Adjusted 
Incremental 

Benefit 

Incremental 
Benefits less 

Costs 

% MWh $ $/MWh $ $ MWh $ $ $ $ 
Victoria 

0.00055% 19.9 708,531 35,572 708,531 641,158 19.9 292,645 415,886 415,886 348,514 
0.00050% 39.6 1,454,917 35,527 746,386 656,139 39.6 582,050 872,866 456,980 366,734 
0.00040% 81.9 2,941,582 35,436 1,486,665 1,036,938 81.9 1,203,712 1,737,870 865,003 415,277 
0.00030% 125.0 4,394,893 35,212 1,453,311 -4,271,384 101.7 1,494,607 2,900,286 1,162,417 -4,562,279 
0.00020% 167.3 5,837,239 34,923 1,442,345 -9,634,475 75.9 1,115,183 4,722,055 1,821,769 -9,255,052 

0.00010% 209.3 7,255,156 34,679 1,417,918 -15,672,096 45.1 662,850 6,592,307 1,870,251 -15,219,762 

0.00005% 230.3 7,960,797 34,577 705,640 -14,824,056 26.4 387,796 7,573,001 980,695 -14,549,001 

0.00000% 251.3 8,655,056 34,446 694,259 -83,281,859 0.4 5,620 8,649,436 1,076,434 -82,899,684 
SOURCE: ACIL ALLEN CONSULTING 
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4.3 Sensitivity – Expanded RERT 
This section provides a summary of the results of the Expanded RERT sensitivity. This sensitivity 
differs from the Base Scenario in that the assumed available RERT contracts are doubled in capacity. 
The cost of USE/ benefit of increased reliability is based on the weighted value for all customers as 
per the base scenario 
Figure 4.3 shows summary results of the Expanded RERT sensitivity for the three regions in which 
AEMO projected USE.  
The charts show the same pattern as in the Base scenario and Residential Only sensitivity. As the 
level of USE decreases the marginal cost of reducing it further increases.  
The incremental value of changes in USE is again mostly flat, with variations driven by changes in the 
extent of longer and shorter outages.  
As for the earlier case/sensitivity, the cost and benefit curves intersect at a substantially lower level of 
USE than the current reliability standard, and lower than for the Base scenario. This is expected as 
the increased RERT availability lowers the cost of avoiding load shedding (through voluntary demand 
reduction) compared with the Base scenario. The sensitivity results provide support for the reliability 
standard to be tightened to similar levels as for the Base case, or even tighter where substantial 
volumes of low-cost demand reduction are available. 
The supply side of the analysis is provided in Chapter 2 in Table 2.6 to Table 2.8.  
The benefit/demand side of the analysis is summarised in Table 4.2. This shows the build-up of 
incremental benefits along with the net benefit, in incremental terms, at various levels of USE for each 
region. This is shown both including, and excluding, the RERT opportunity cost/ foregone value of 
downstream activity. 
The crossover ranges, where net benefits approximate zero, are italicised and highlighted in Table 4.3 
for each region. 
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FIGURE 4.3 COSTS AND BENEFITS OF DIFFERENT LEVELS OF USE – EXPANDED RERT 
 

 
SOURCE: ACIL ALLEN 
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TABLE 4.3 VALUE OF USE AVOIDED, RERT OPPORTUNITY COST AND NET BENEFITS (WITH AND WITHOUT RERT OPPORTUNITY COST) – SENSITIVITY – 
EXPANDED RERT 

 Value of USE avoided Net Benefit RERT Opportunity cost Net Benefit 
Target 
USE 

Additional 
Energy 

delivered 

Total Benefit Benefit per 
MWh 

delivered 

Incremental 
Benefit 

Incremental 
Benefits less 

Costs 

Energy not 
supplied 

Cost of 
Energy not 

supplied 

Adjusted 
Total 

Benefit 

Adjusted 
Incremental 

Benefit 

Incremental 
Benefits less 

Costs 

% MWh $ $/MWh $ $ MWh $ $ $ $ 
New South Wales 

0.00170% 30.2  2,768,188   91,782   2,768,188  2,497,307   30.2  443,360  2,324,828  2,324,828  2,053,947  

0.00160% 96.0  8,828,705   91,929   6,060,517  5,467,805   96.0  1,411,767  7,416,938  5,092,110  4,499,397  

0.00150% 161.9  14,997,486   92,618   6,168,781  5,029,634   161.9  2,380,337  12,617,149  5,200,211  4,061,063  

0.00140% 227.8  21,108,962   92,659   6,111,476  5,628,063   227.8  3,348,840  17,760,122  5,142,973  4,659,560  

0.00130% 293.7  29,745,299   101,280   8,636,337  8,153,108   293.7  4,317,280  25,428,018  7,667,897  7,184,668  
0.00120% 359.6  33,324,608   92,676   3,579,309  3,004,713   359.6  5,285,827  28,038,782  2,610,763  2,036,167  
0.00110% 425.5  39,480,267   92,794   6,155,659  5,509,128   425.5  6,254,312  33,225,955  5,187,174  4,540,642  
0.00100% 491.3  45,522,014   92,647   6,041,747  5,161,067   491.3  7,222,810  38,299,205  5,073,249  4,192,569  
0.00090% 557.2  51,427,315   92,291   5,905,300  5,022,046   557.2  8,191,308  43,236,007  4,936,802  4,053,548  
0.00080% 623.1  57,289,498   91,940   5,862,184  4,977,115   623.1  9,159,797  48,129,701  4,893,694  4,008,626  
0.00070% 689.0  63,128,338   91,624   5,838,839  4,955,114   689.0  10,128,235  53,000,103  4,870,402  3,986,676  

0.00060% 754.9  69,043,487   91,463   5,915,150  4,874,289   754.9  11,096,707  57,946,780  4,946,677  3,905,817  
0.00050% 820.8  74,879,464   91,232   5,835,976  1,462,744   688.6  10,121,732  64,757,731  6,810,951  2,437,718  
0.00040% 886.7  80,522,568   90,816   5,643,104  -912,134   570.2  8,381,869  72,140,699  7,382,968  827,729  
0.00030% 952.5  86,035,019   90,322   5,512,451  -3,018,597   448.2  6,589,212  79,445,807  7,305,108  -1,225,941  
0.00020% 1,018.4  91,293,769   89,643   5,258,749  -6,923,223   319.0  4,688,631  86,605,137  7,159,330  -5,022,642  

0.00010% 1,084.3  96,328,189   88,839   5,034,420  -16,356,730   171.2  2,517,170  93,811,018  7,205,881  -14,185,269  

0.00005% 1,117.3  98,692,359   88,335   2,364,170  -19,322,366   88.9  1,306,689  97,385,670  3,574,651  -18,111,885  

0.00000% 1,150.2  101,125,378   87,921   2,433,020  -131,772,895   1.2  17,390  101,107,988  3,722,319  -130,483,597  
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 Value of USE avoided Net Benefit RERT Opportunity cost Net Benefit 
Target 
USE 

Additional 
Energy 

delivered 

Total Benefit Benefit per 
MWh 

delivered 

Incremental 
Benefit 

Incremental 
Benefits less 

Costs 

Energy not 
supplied 

Cost of 
Energy not 

supplied 

Adjusted 
Total 

Benefit 

Adjusted 
Incremental 

Benefit 

Incremental 
Benefits less 

Costs 

% MWh $ $/MWh $ $ MWh $ $ $ $ 
South Australia 

0.001118% 2.27  235,189   102,260   235,189  235,189   2.3  33,313  201,876  201,876  201,876  

0.001000% 14.80  1,520,778   102,296   1,285,590  1,219,033   14.8  217,605  1,303,173  1,101,297  1,034,741  
0.000900% 27.35  2,806,452   102,307   1,285,673  1,160,238   27.3  401,996  2,404,456  1,101,283  975,847  
0.000800% 39.89  4,090,846   102,278   1,284,394  -104,845   29.6  435,617  3,655,229  1,250,773  -138,466  
0.000700% 52.43  5,374,330   102,245   1,283,484  -929,308   26.7  392,159  4,982,171  1,326,942  -885,850  

0.000600% 64.97  6,657,273   102,210   1,282,943  -1,182,015   23.8  350,004  6,307,269  1,325,098  -1,139,860  

0.000500% 77.50  7,939,812   102,174   1,282,539  -1,514,911   21.0  308,761  7,631,051  1,323,782  -1,473,668  

0.000400% 90.04  7,939,812   102,174   -   -3,275,540   17.8  261,910  7,677,902  46,851  -3,228,689  

0.000300% 102.57  10,502,102   102,091   2,562,290  -1,459,912   14.3  209,739  10,292,363  2,614,461  -1,407,741  

0.000200% 115.11  11,782,304   102,058   1,280,202  -3,922,094   10.9  160,647  11,621,656  1,329,293  -3,873,003  

0.000100% 127.64  13,062,717   102,014   1,280,413  -6,620,166   6.6  96,294  12,966,423  1,344,767  -6,555,812  

0.000050% 133.91  13,699,360   101,955   636,643  -6,290,826   3.7  54,539  13,644,821  678,398  -6,249,072  
0.000000% 140.18  14,313,142   101,720   613,782  -62,171,970   0.1  863  14,312,279  667,458  -62,118,294  



  
 

RELIABILITY STANDARD ECONOMIC ANALYSIS TO SUPPORT REVIEW 
32 

 

 Value of USE avoided Net Benefit RERT Opportunity cost Net Benefit 
Target 
USE 

Additional 
Energy 

delivered 

Total Benefit Benefit per 
MWh 

delivered 

Incremental 
Benefit 

Incremental 
Benefits less 

Costs 

Energy not 
supplied 

Cost of 
Energy not 

supplied 

Adjusted 
Total 

Benefit 

Adjusted 
Incremental 

Benefit 

Incremental 
Benefits less 

Costs 

% MWh $ $/MWh $ $ MWh $ $ $ $ 
Victoria 

0.00055% 19.9  1,857,162   93,240   1,857,162  1,789,790   19.9  292,645  1,564,517  1,564,517  1,497,145  
0.00050% 40.9  3,817,836   93,232   1,960,674  1,960,674   40.9  601,640  3,216,196  1,651,679  1,651,679  
0.00040% 82.5  7,737,794   93,211   3,919,958  1,980,857   82.5  1,212,699  6,525,095  3,308,898  1,369,797  
0.00030% 123.2  11,654,774   93,180   3,916,980  3,553,454   123.2  1,810,915  9,843,858  3,318,764  2,955,238  
0.00020% 166.4  15,534,154   92,941   3,879,380  3,032,701   166.4  2,446,515  13,087,638  3,243,780  2,397,101  
0.00010% 209.7  19,420,329   92,829   3,886,175  -9,934,472   121.4  1,784,039  17,636,290  4,548,651  -9,271,996  
0.00005% 230.5  21,354,027   92,747   1,933,698  -13,093,607   74.9  1,101,453  20,252,574  2,616,284  -12,411,021  

0.00000% 251.3  23,256,952   92,560   1,902,925  -81,109,549   1.7  25,630  23,231,321  2,978,748  -80,033,726  
SOURCE: ACIL ALLEN CONSULTING 
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4.4 Sensitivity – expanded RERT and Residential Only 
This section provides a summary of the results of the Expanded RERT and Residential Only 
sensitivity. This sensitivity differs from the Base Scenario in that the assumed available RERT 
contracts are doubled in capacity and the cost of USE/ benefit of increased reliability is based on 
residential values only (combines both previous sensitivities).  
Figure 4.4 shows summary results of the Expanded RERT and Residential Only sensitivity for the 
three regions analysed. The charts show the same pattern as in the Base scenario and other 
sensitivities. As the level of USE decreases the marginal cost of reducing it further increases. 
As for the other scenario/sensitivities analysed, the cost and benefit curves intersect at a substantially 
lower level of USE than the current reliability standard, and lower than for the Base scenario. This is 
explained by the increased RERT availability having more effect than the use of residential only 
values of customer reliability. The sensitivity results provide support for the reliability standard to be 
tightened to levels similar to or even tighter than supported by the Base scenario. 
The cost curve in Victoria is more erratic at smaller levels of reduction in USE (higher USE target). 
This is an artefact of the structure of some of the RERT contracts assumed having high fixed costs 
and zero marginal costs. Therefore, the step between the 0.00055 per cent USE target and the 0.0005 
per cent target has zero change in costs (fixed costs are the same and zero variable cost).  
More care should be applied in interpreting the Victorian results as the initial levels of USE are already 
very low. 
The supply side of the analysis is the same as for the Expanded RERT scenario (same supply 
assumptions) and is provided in Table 2.6 to Table 2.8. 
The benefit/demand side of the analysis is summarised in Table 4.4. This shows the build-up of 
incremental benefits along with the net benefit, in incremental terms, at various levels of USE for each 
region. This is shown both including, and excluding, the RERT opportunity cost/ foregone value of 
downstream activity. 
The crossover ranges, where net benefits approximate zero, are italicised and highlighted in Table 4.4 
for each region. 
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FIGURE 4.4 COSTS AND BENEFITS OF DIFFERENT LEVELS OF USE – EXPANDED RERT AND RESIDENTIAL ONLY 
 

 
SOURCE: ACIL ALLEN 
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TABLE 4.4 VALUE OF USE AVOIDED, RERT OPPORTUNITY COST AND NET BENEFITS (WITH AND WITHOUT RERT OPPORTUNITY COST) – SENSITIVITY – 
EXPANDED RERT AND RESIDENTIAL ONLY 

 Value of USE avoided Net Benefit RERT Opportunity cost Net Benefit 
Target 
USE 

Additional 
Energy 

delivered 

Total Benefit Benefit per 
MWh 

delivered 

Incremental 
Benefit 

Incremental 
Benefits less 

Costs 

Energy not 
supplied 

Cost of 
Energy not 

supplied 

Adjusted 
Total 

Benefit 

Adjusted 
Incremental 

Benefit 

Incremental 
Benefits less 

Costs 

% MWh $ $/MWh $ $ MWh $ $ $ $ 
New South Wales 

0.0017% 30.2 1,085,047 35,976 1,085,047 814,166 30.2 443,360 641,687 641,687 370,807 

0.0016% 96.0 3,454,682 35,972 2,369,635 1,776,922 96.0 1,411,767 2,042,915 1,401,228 808,515 

0.0015% 161.9 5,760,869 35,577 2,306,187 1,167,039 161.9 2,380,337 3,380,532 1,337,617 198,469 

0.0014% 227.8 8,100,687 35,559 2,339,818 1,856,405 227.8 3,348,840 4,751,847 1,371,315 887,902 

0.0013% 293.7 10,390,318 35,378 2,289,631 1,806,402 293.7 4,317,280 6,073,038 1,321,191 837,962 
0.0012% 359.6 12,801,125 35,600 2,410,807 1,836,210 359.6 5,285,827 7,515,298 1,442,261 867,664 
0.0011% 425.5 15,160,277 35,632 2,359,152 1,712,620 425.5 6,254,312 8,905,964 1,390,666 744,135 
0.0010% 491.3 17,512,233 35,641 2,351,957 1,471,277 491.3 7,222,810 10,289,423 1,383,459 502,779 
0.0009% 557.2 19,809,758 35,550 2,297,525 1,414,270 557.2 8,191,308 11,618,450 1,329,027 445,772 
0.0008% 623.1 22,093,437 35,456 2,283,679 1,398,611 623.1 9,159,797 12,933,640 1,315,190 430,122 
0.0007% 689.0 24,376,508 35,380 2,283,071 1,399,345 689.0 10,128,235 14,248,273 1,314,633 430,908 

0.0006% 754.9 26,678,107 35,341 2,301,599 1,260,739 754.9 11,096,707 15,581,400 1,333,127 292,267 
0.0005% 820.8 28,984,316 35,314 2,306,209 -2,067,024 688.6 10,121,732 18,862,583 3,281,183 -1,092,050 
0.0004% 886.7 31,301,741 35,303 2,317,425 -4,237,813 570.2 8,381,869 22,919,872 4,057,289 -2,497,950 
0.0003% 952.5 33,636,639 35,313 2,334,898 -6,196,151 448.2 6,589,212 27,047,426 4,127,554 -4,403,494 

0.0002% 1,018.4 35,976,906 35,326 2,340,267 -9,841,705 319.0 4,688,631 31,288,274 4,240,848 -7,941,124 

0.0001% 1,084.3 38,392,927 35,408 2,416,022 -18,975,128 171.2 2,517,170 35,875,757 4,587,483 -16,803,667 

0.00005% 1,117.3 39,698,444 35,532 1,305,517 -20,381,019 88.9 1,306,689 38,391,755 2,515,998 -19,170,538 

0.0000% 1,150.2 41,371,919 35,970 1,673,474 -132,532,441 1.2 17,390 41,354,529 2,962,773 -131,243,142 
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 Value of USE avoided Net Benefit RERT Opportunity cost Net Benefit 
Target 
USE 

Additional 
Energy 

delivered 

Total Benefit Benefit per 
MWh 

delivered 

Incremental 
Benefit 

Incremental 
Benefits less 

Costs 

Energy not 
supplied 

Cost of 
Energy not 

supplied 

Adjusted 
Total 

Benefit 

Adjusted 
Incremental 

Benefit 

Incremental 
Benefits less 

Costs 

% MWh $ $/MWh $ $ MWh $ $ $ $ 
South Australia 

0.001118% 2.27 140,665 61,161 140,665 140,665 2.3 33,313 107,353 107,353 107,353 

0.0010% 14.80 910,603 61,252 769,938 703,382 14.8 217,605 692,998 585,646 519,089 
0.0009% 27.35 1,680,497 61,261 769,894 644,458 27.3 401,996 1,278,501 585,503 460,067 
0.0008% 39.89 2,449,881 61,251 769,383 -619,856 29.6 435,617 2,014,264 735,763 -653,477 
0.0007% 52.43 3,218,886 61,239 769,005 -1,443,786 26.7 392,159 2,826,727 812,463 -1,400,329 

0.0006% 64.97 3,988,014 61,229 769,128 -1,695,830 23.8 350,004 3,638,010 811,283 -1,653,675 

0.0005% 77.50 4,757,415 61,221 769,401 -2,028,050 21.0 308,761 4,448,654 810,644 -1,986,807 

0.0004% 90.04 4,757,415 61,221 - -3,275,540 17.8 261,910 4,495,505 46,851 -3,228,689 

0.0003% 102.57 6,295,959 61,203 1,538,544 -2,483,658 14.3 209,739 6,086,220 1,590,715 -2,431,487 

0.0002% 115.11 7,065,324 61,200 769,365 -4,432,931 10.9 160,647 6,904,676 818,456 -4,383,839 

0.0001% 127.64 7,835,843 61,194 770,520 -7,130,060 6.6 96,294 7,739,550 834,874 -7,065,706 

0.00005% 133.91 8,220,166 61,177 384,323 -6,543,147 3.7 54,539 8,165,627 426,077 -6,501,392 
0.00000% 140.18 8,596,103 61,090 375,937 -62,409,815 0.1 863 8,595,240 429,613 -62,356,139 
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 Value of USE avoided Net Benefit RERT Opportunity cost Net Benefit 
Target 
USE 

Additional 
Energy 

delivered 

Total Benefit Benefit per 
MWh 

delivered 

Incremental 
Benefit 

Incremental 
Benefits less 

Costs 

Energy not 
supplied 

Cost of 
Energy not 

supplied 

Adjusted 
Total 

Benefit 

Adjusted 
Incremental 

Benefit 

Incremental 
Benefits less 

Costs 

% MWh $ $/MWh $ $ MWh $ $ $ $ 
Victoria 

0.00055%  19.9   708,531   35,572   708,531  641,158   19.9  292,645  415,886  415,886  348,514  
0.0005%  40.9   1,454,846   35,527   746,316  746,316   40.9  601,640  853,206  437,321  437,321  
0.0004%  82.5   2,941,632   35,436   1,486,785  -452,316   82.5  1,212,699  1,728,932  875,726  -1,063,375  
0.0003%  123.2   4,415,557   35,303   1,473,925  1,110,400   123.2  1,810,915  2,604,641  875,709  512,184  
0.0002%  166.4   5,853,719   35,023   1,438,162  591,483   166.4  2,446,515  3,407,203  802,562  -44,117  
0.0001%  209.7   7,267,340   34,738   1,413,622  -12,407,026   121.4  1,784,039  5,483,301  2,076,098  -11,744,550  
0.00005%  230.5   7,965,311   34,596   697,970  -14,329,335   74.9  1,101,453  6,863,857  1,380,556  -13,646,749  

0.0000%  251.3   8,655,056   34,446   689,745  -82,322,729   1.7  25,630  8,629,425  1,765,568  -81,246,906  
SOURCE: ACIL ALLEN CONSULTING 
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 C O N C L U S I O N S  A N D  
R E C O M M E N D A T I O N S  

5 
 CONCLUSIONS AND RECOMMENDATIONS 

  

5.1 Conclusions 
ACIL Allen has reviewed both the cost structure of resources required to avoid load shedding (reduce 
expected USE) and the value of reducing USE to consumers. The analysis was based on financial 
year 2023-24 USE projections provided by AEMO; derived taken from reliability analysis for the most 
recent ESOO. 
The analysis included four cases: 

1. Base scenario 
2. Residential Only sensitivity 
3. Expanded RERT sensitivity 
4. Expanded RERT and Residential Only sensitivity combining items 2 and 3 above. 

The analysis incorporated values of customer reliability of between around $40,000 and $110,000 per 
MWh depending on the case. These values were derived from recent work undertaken by the AER.  
The NEM pool price is currently capped at $14,700/MWh, around one third of the lower end of the 
range of value that electricity consumers place on reliability considered in the analysis. Setting aside 
any institutional barriers which might prevent electricity consumers from voluntarily reducing demand 
when pool prices are high (or retailers as the party exposed to pool prices), the current market price 
cap is well below the value that consumers place on reliability. Hence most consumers (or retailers 
acting on behalf of those customers) would not be expected to willingly participate in voluntary 
demand reduction in response to high pool prices, capped at these levels. 
The analysis indicates that the current reliability standard (average USE not to exceed 0.002 per cent 
within a region over a year) is not consistent with the value that consumers place on reliability. While 
the analysis undertaken was not exhaustive, it provides strong support (benefits demonstrably exceed 
the costs) for tightening the reliability standard to between 0.0005 and 0.001 per cent of expected 
USE (for a region, averaged over a year). 
Meeting this tighter reliability standard through the current NEM market arrangements could be 
achieved either through: 

— lifting the market price cap to a level consistent with the value that consumers place on reliability (say 
three times the current market price cap ($40,000 to $45,000/MWh) 

— AEMO continuing to intervene in the market to ensure that the reliability standard is met through the 
continued acquisition of RERT style arrangements. 
The first approach is the most economically efficient approach as it allows the market to naturally clear 
based on price. However, there are some concerns that NEM institutional barriers dissuade 
consumers participating and that lifting the market price cap would not bring forward additional 
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demand response and that, even absent these barriers, some time may be required for investment to 
allow demand response to participate more effectively. 
The second approach essentially tops up consumers so that the combined compensation of avoiding 
electricity usage when prices are high and the RERT payments exceed the economic benefit that they 
derive from consuming electricity. In this sense the RERT payment provides the so called “missing 
money”12 for demand associated with imposing a price cap on the market. This approach of topping 
up payments is an economically “second best” solution, although it has the advantage of overcoming 
perceived institutional barriers to participation in voluntary demand reduction in the NEM.  
However, the second approach also creates a moral hazard, in that AEMO intervening to acquire 
RERT contracts potentially crowds out demand reduction that may otherwise voluntarily participate. 
This may result in AEMO having to perpetually acquire RERT style contracts to meet the level of 
reliability desired by consumers. 

5.2 Recommendations 
ACIL Allen makes the following recommendations: 

1. The reliability standard (expressed in terms of average USE) should be reduced from the current 
standard of 0.002 per cent to between 0.0005 and 0.001 per cent. 

2. When determining the appropriate time frame over which any changes to the reliability standard 
should be transitioned, the ESB should consider how the changes might affect existing commercial 
arrangements that may have been established by participants. 

3. While considering the appropriate quantum of change and rate at which to change the reliability 
standard and while the current energy-only market design is retained, the ESB should further review 
the benefits of gradually transitioning the market price cap to a level consistent with the proposed 
revised reliability standard (e.g., from existing levels to say $40,000/MWh to correspond with any 
tightening in the reliability standard)13. 

 
12  “Missing money” is often used in the context of capacity markets where energy prices are heavily capped and capacity payments provide 
the additional “missing money” required to support retention of existing capacity and investment in new capacity, as required. Any market 
that has a price cap imposed is at risk of the “missing money” problem – i.e., the market is likely to be undersupplied.  
13  This recommendation may be overtaken or made redundant by changes to the market design post 2025. 
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 C O N C E P T S  
A P P L I E D  I N  T H E  
B C A  

A 
 CONCEPTS APPLIED IN THE bca 

  

The purpose of this Appendix is to outline the economic concepts applied in undertaking the benefit-
cost analysis. The analysis incorporates bringing forward additional supply and/or organising and 
sponsoring formalised demand response in order to lower the amount of USE that is projected to 
occur. A simplistic assessment considers these options as one and the same resulting in the 
comparison of costs and benefits with supply options being limited to the direct costs of organising 
and utilising the available demand response.  
However, demand response results in the utilisation of less electricity than the supply-side options. 
The foregone electricity has value. There is an opportunity cost for the party foregoing it (loss of 
opportunity associated with curtailing the activities for which the electricity is normally used). 
This Appendix discusses the economic concepts associated with capturing these differences between 
options for avoiding USE. 

A.1 Defining the economic costs and benefits of reliability - Consumer and 
producer surplus 

ACIL Allen considers that the approach taken in this analysis should be consistent with that outlined in 
the AER’s Regulatory Investment Test (RIT) guidelines for Transmission and Distribution as updated 
in December 2018. 14 Those guidelines emphasise that, regardless of the network level, the RIT 
revolves around a cost benefit analysis and that its purpose is to:15 
… identify the credible option that maximises the present value of net economic benefit 

In any valid cost benefit analysis economic benefit must be defined appropriately.  
The notion of economic benefit flows beyond the market at hand. It is not exaggerating to say that, 
one way or another, the electricity market provides an input to every other market in Australia. The 
economic benefit of electricity reaches far beyond the transactions between buyers and sellers in the 
NEM pool. This point is made by the Australian Government’s Office of Best Practice Regulation, 
which defines cost benefit analysis as: 
a systematic evaluation of the impacts of a regulatory proposal, accounting for all the effects on the 
community and economy, not just the immediate or direct effects, financial effects or effects on one 
group. 

In the RIT guidelines the AER defines net economic benefit as the difference between consumer 
surplus and producer surplus.  

 
14 The AER maintains separate guidelines for the Regulatory Investment Tests for Transmission and Distribution. However, they are the 
same insofar as this issue is concerned. 
15 AER, RIT-T guideline December 2018, p.10 (also in RIT-D guideline) 
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It follows that the task here is to consider the extent to which consumer and producer surplus would 
vary if the reliability standard were to be changed. The use of the term economic benefit means that 
consideration must be given to the difference between these values in all markets that rely on 
electricity for their activity. 
Conceptually, a surplus arises when a product trades at a price that differs from its value to either (or 
both) the producer or consumer: 

— producer surplus arises when a producer sells a product for more than it costs to produce 
— consumer surplus arises when consumers buy a product for less than they would have been willing to 

pay.  
The two categories of surplus can be illustrated as shown in Figure A.1 below, which is adapted from 
Joskow.16 
The figure shows the electricity demand is close to perfectly inelastic in the short run. That is, 
‘in the moment’ most customers will not reduce their electricity demand in response to increases in 
price, so the demand curve is near vertical.  
It also shows the broad shape of the electricity supply curve, with large quantities of generation 
available at variable costs that are much lower than the cost of providing ‘peaking capacity’.  
The intersection of the demand and marginal cost curves in the figure is in a region where the 
marginal cost curve is steep. This implies that, in the interval depicted, demand is close to the limit of 
available generation capacity. 
Finally, the figure shows the two areas that represent consumer and producer surplus. Producer 
surplus is bounded by the marginal cost curve and the spot price for the interval in question, denoted 
market clearing price. Consumer surplus is bounded by the demand curve and the price, though given 
the assumption of highly inelastic price, the figure gives the impression that consumer surplus 
continues above the curve. This is not fully correct, as the very low-price elasticity of demand for 
electricity does not also imply that consumers value electricity at infinitely high prices. However, it is 
immaterial for the present analysis. 
 

FIGURE A.1 CONSUMER AND PRODUCER SURPLUS IN THE ELECTRICITY MARKET 
 

 

SOURCE: ACIL ALLEN CONSULTING 
 

 
16 Joskow, Paul, “Competitive Electricity Markets and Investment in New Generating Capacity”, AEI-Brookings Joint Center for Regulatory 
Studies, Working paper 06-14, Figure 1. Available online:  
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A.2 What impact does unserved energy have on consumer and producer 
surplus? 

The present analysis relates to changes in the reliability standard. Cost benefit analyses are inherently 
comparisons between two ‘states of the world’. We refer in this analysis to the ‘business as usual 
(BAU) case’ and the ‘increased reliability case(s)’. 
In this case the BAU is one in which the reliability standard remains unchanged. The counterfactuals 
considered vary in the detail, but all relate to tightening the reliability standard or, in other words, 
reducing the amount of unserved energy experienced in the NEM.  
To illustrate the impact that unserved energy, and therefore the reliability standard, have on consumer 
and producer surplus it is first necessary to examine the way unserved energy comes about from an 
economic perspective. This is illustrated in Figure A.2. 
 

FIGURE A.2 UNSERVED ENERGY AND CONSUMER AND PRODUCER SURPLUS 
 

 

SOURCE: ACIL ALLEN CONSULTING 
 

This figure shows unserved energy that comes about because the market is not permitted to clear. It 
is also possible for unserved energy to be the result of unexpected generator outages, which would 
result in a leftward shift of the supply curve. 
In the interval shown here, the market price cap is below the market clearing price. This creates a gap 
between the quantity of electricity willingly supplied at this price (point ‘A’) and the quantity demanded 
(point ‘B’). The difference between ‘A’ and ‘B’ is unserved energy. 
Unserved energy, and the market price cap, impact consumer and producer surplus in several ways.  
First, there is a substantial transfer to consumers form producers. Comparing Figure A.2 with 
Figure A.1 shows that the consumer surplus polygon is larger in Figure A.2. This is because the price 
cap holds the price significantly below the market clearing price and, due to the inelasticity of demand, 

Price ($/MWh)

Quantity (MWh)

Market price 
cap

Market clearing 
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Energy

Demand Marginal 
cost
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the change in quantity demanded is small. In other words, there is a substantial extent to which 
consumers are willing to pay more for electricity than the market price cap.17  
Second, total surplus decreases and deadweight loss occurs. This is depicted by the solid purple 
triangle, which is the difference in the total surplus shaded in Figure A.1 and that shaded here. This 
triangle represents electricity that consumers are willing to pay for at a price higher than the market 
price cap, which producers are willing to generate, but which is not generated because the market 
price cap has ‘bound’. 

A.3 How does preventing unserved energy influence consumer and producer 
surplus? 

There are, broadly, two ‘families’ of approach that can be used to prevent unserved energy, namely: 
— increasing supply of electricity, by bringing additional generation into the market 
— reducing demand by offering to compensate volunteers whose supply is then interrupted, preventing 

the need for supply to be involuntarily interrupted to others.  
There is an important difference in the economic benefit of these two families of intervention. 
Specifically, the (gross) economic benefit of preventing USE by increasing demand is inherently 
higher than the corresponding benefit of preventing USE by reducing supply.  

A.3.1 Implications of bringing on additional generation 

Figure A.3 illustrates the impact of increasing supply to prevent unserved energy.  
Note that in the NEM context, increasing supply is a commercial concept – reliability payments cannot 
make existing generator capacity increase. Either a generator is built sooner than it would otherwise 
have been due to the availability of reliability payments, or generators that already exist but are 
‘mothballed’ or otherwise not planned for use, become available to the market. In either case, the 
reliability payment acts as a supplement to the pool revenue the generator earns, which makes an 
uncommercial generator commercial. 
In the NEM this comes about because the market price is capped. The difference between the market 
price cap and the incentive payment required to bring forward new or mothballed generation is the so 
called “missing money” that is needed to support the additional capacity to meet a higher reliability 
standard. The “missing money” would disappear where the market price cap was lifted to a high 
enough level such that pure market incentives were sufficient to bring forward the additional capacity 
needed. 

 
17 This is consistent with the fact that Value of Customer Reliability values of approximately $40,000 per MWH far exceed the market price 
cap of around $15,000/MWh. 
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FIGURE A.3 UNSERVED ENERGY PREVENTED BY INCREASED SUPPLY 
 

 

SOURCE: ACIL ALLEN CONSULTING 
 

When USE is prevented by increasing supply, generators that would otherwise not have operated are 
brought into the market. This is shown in the figure by a rightward, horizontal ‘kink’ in the marginal 
cost curve. In effect, generators that would not otherwise have been available are subsidised through 
a reliability payment to bring them into the market.  
When this happens, costs are incurred that would not otherwise have been incurred. Those costs go 
to compensating these ‘additional generators.’ From an economic perspective this is the full impact of 
this approach to preventing USE.  
Therefore, when USE is prevented by increasing supply, the benefits and costs are as follows: 

— the costs are the amount spent on compensating additional generators in the increased reliability case 
— the benefit of using this approach is a reduction in USE because supply increases to match the 

demand that would otherwise be unmet. Importantly, more electricity is supplied. The value of this 
benefit can be estimated using the Value of Customer Reliability as discussed in section 3.1. 

A.3.2 Implications of demand side response 

In contrast, when demand is reduced the implications are more complex. This is illustrated in 
Figure A.4.  
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FIGURE A.4 UNSERVED ENERGY PREVENTED BY DEMAND SIDE RESPONSE 
 

 

SOURCE: AICL ALLEN CONSULTING 
 

In this case, the total amount of electricity supplied is the same as in the BAU Figure A.2, in which 
there is unserved energy. The difference between the two cases is that the customers who are not 
supplied are chosen through the RERT process rather than by load shedding. Therefore, the 
unsupplied electricity is not considered USE, but nor is it supplied.  
The strong purple area in Figure A.4 is an approximation of the foregone surplus of the consumers 
who opt not to be supplied in return for reliability payments. It is an approximation because, in reality, 
the absence of those customers would cause the demand curve to change shape.  
Perhaps the most important observation from these three figures is that the total quantity of electricity 
supplied is largest in Figure A.3, as is the total surplus (noting that we have not accounted here for the 
cost of the reliability payments themselves).  
Therefore, when USE is prevented by reducing supply, the benefits and costs are as follows: 

— the benefits of this approach are 
― a positive benefit due to USE being transferred from customers identified randomly18 to those 

identified through the RERT scheme. Those customers are compensated for foregoing the 
electricity they would otherwise have used. Strictly speaking this should be valued higher than VCR 
because the RERT process ‘finds’, and then sheds, customers who place a lower value on 
reliability than others and supplies those who place a higher value on reliability. In contrast the 
VCR is averaged across all customers 

― a negative benefit19 due to the economy foregoing the value derived from the electricity that is not 
supplied. This is broadly the benefit that would have been obtained by downstream users of the 
output of businesses who received RERT payments and curtailed their demand. 

 
18 When USE occurs, the customers affected are identified by distributors through their load shedding processes. Those processes are not 
random as such, but they are random insofar as that customers are shed independently of their willingness to pay for electricity, and 
therefore their loss of surplus.  
19 Of course, a negative benefit is a cost. However, we distinguish it here to avoid confusion with the more tangible costs of procuring 
demand side response. The ‘negative benefit’ occurs but is not less visible as it is not traded explicitly. 
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— the costs are the amount spent in return for voluntary load shedding (i.e. RERT payments to demand 
side participants) 
To unpack the negative benefit mentioned above further, it is helpful to consider the way that 
preventing USE by reducing supply affects the following three groups of people: 

1. electricity generators – people (businesses) who benefit commercially from generating electricity 
2. electricity users – people (businesses) who purchase and use electricity 
3. consumers – people (businesses) who buy and use products in Australian markets. 

When electricity is purchased and sold under normal circumstances, setting aside hedge contracts: 
1. electricity generators gain a surplus approximately equal to the amount they bid and the price, 

multiplied by the amount of electricity they generate 
2. electricity users gain a surplus equal to the difference between their willingness to pay for it and the 

price 
3. consumers gain a surplus in their capacity as electricity users and also in relation to other products 

produced by other electricity users  
The above remains true in a situation in which ‘reliability’ is provided by increasing supply.  
That is, in a circumstance in which unserved energy would have occurred but is prevented by 
additional electricity supply, the total amount of electricity supplied increases relative to the BAU and 
surplus is maximised at all three levels (though perhaps reallocated between generators). 
However, when USE is prevented by reducing demand, the total surplus is smaller. In this case, 
compared to an alternative in which USE is prevented by bringing on additional generation: 

1. surplus of electricity generators decreases without compensation due to demand side response. The 
quantum of the decrease is the RERT payments made in the alternative scenario. 

2. surplus of electricity users is unchanged due to demand side response – electricity users who provide 
demand side response do so in a market at a price of their choice. It is rational for them to offer a price 
at which they are (at worst) indifferent between either operating or not. The quantum of the decrease 
is the RERT payments made in the demand side response scenario. RERT payments are not surplus, 
but it is reasonable to expect that they are sufficient to compensate ‘demand side responders’ for the 
surplus they forego. The broader impact on electricity users, in aggregate, is nil. 

3. surplus of consumers generally is reduced without compensation by demand side response – demand 
side response leads to a reduction in the total amount of electricity traded and, therefore, a reduction 
in goods and services produced throughout the economy.  
We note that demand side response may also have the effect of preventing an increase in the spot 
price of electricity. However, this cannot be considered in a valid cost benefit analysis because it is not 
a change in surplus but a transfer from producers to consumers as discussed above.  
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