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This report was commissioned by the Australian Renewable Energy Agency (ARENA). The report presents the findings of 
the CutlerMerz, which was prepared to provide an overall evaluation of ARENA’s demand response portfolio in terms of 
the value provided to ARENA’s stakeholders and the energy industry more generally and to identify lessons learned 
which may be applied to future programs. 

The report is provided as is, without any guarantee, representation, condition or warranty of any kind, either 
express, implied or statutory. ARENA and CutlerMerz do not assume any liability with respect to any reliance 
placed on this report by third parties. If a third party relies on the report in any way, that party assumes the 
entire risk as to the accuracy, currency or completeness of the information contained in the report. 

To the best of ARENA and CutlerMerz’s knowledge, no actual or perceived conflict of interest exists between 
project personnel and the individual funding recipients assessed within the evaluation. While CutlerMerz has 
previously conducted reports, evaluations and other work for ARENA, CutlerMerz has not received any grant 
funding from ARENA.

This work is copyright, the copyright being owned by the ARENA. With the exception of the Commonwealth 
Coat of Arms, the logo of ARENA and other third-party material protected by intellectual property law, this 
copyright work is licensed under the Creative Commons Attribution 3.0 Australia Licence.

Wherever a third party holds copyright in material presented in this work, the copyright remains with that party. Their 
permission may be required to use the material.

With the exception of the Commonwealth Coat of Arms, ARENA has made all reasonable efforts to:

• clearly label material where the copyright is owned by a third party; and
• ensure that the copyright owner has consented to this material being presented in this work.

Under this licence you are free to copy, communicate and adapt the work, so long as you attribute the work to the 
Australian Renewable Energy Agency and abide by the other licence terms. A copy of the licence is available at 
https://creativecommons.org/licenses/by/3.0/au/.

Requests and enquiries concerning rights should be submitted through the ARENA website at arena.gov.au. 
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Executive Summary 

Background 

As the level of renewable energy in Australia’s energy system continues to increase, novel ways to manage the delivery 

of secure and reliable electricity are required. The role of demand response (DR) is becoming increasingly important as 

a potential clean and low-cost resource to manage grid security and reliability.  

In 2017, the Australian Renewable Energy Agency (ARENA) embarked on a three-year partnership with the Australian 

Energy Market Operator (AEMO) to run a DR trial to demonstrate the ability of DR to assist in managing the reliable 

supply of renewable energy. AEMO’s Short Notice Reliability and Emergency Reserve Trader (SN RERT) panel was the 

mechanism with which to test participants’ ability to reliably provide DR.  

With most trials now completed or nearing the end of their contract, ARENA has engaged CutlerMerz to undertake an 

evaluation of the portfolio of projects in terms of the value provided to ARENA’s stakeholders, the energy industry and 

the wider public as well as to identify lessons learned which may be applied to future programs.  

Evaluation Summary 

Overall, CutlerMerz considers that the ARENA funding of its portfolio of DR projects was appropriate, effective, and 

efficient.   

The trial directly resulted in the acceleration of the market for commercial and industrial (C&I) DR services in Australia 

and provided critical lessons to the industry in the applicability of residential programs for DR.  The portfolio of projects 

as a whole was effective in delivering and exceeding the trial’s objective of 200MW of tested DR capacity for the RERT.  

This broad success was driven by a combination of two external factors. Firstly, the trial was initiated at a time in 2017 

when managing peak demand was a critical issue within the National Electricity Market (NEM) and thus the need for 

alternate solutions to manage peak demand existed. This meant that both AEMO and the industry more generally 

were incentivised to establish a trial at a scale sufficient to meaningfully contribute to managing extreme peak demand. 

Secondly, over the course of the trial, the importance of DR in enabling a high-penetration renewable energy system 

became increasingly apparent. This culminated in Australian Energy Market Commission (AEMC) receiving a rule 

change request in August 2018, midway through the trial, from the Public Interest Advocacy Centre (PIAC) to introduce 

a mechanism for wholesale DR in the NEM. This provided an actionable mechanism with which to apply learnings from 

the DR trial.  

ARENA’s DR trial accelerated scope definition of DR projects for funding recipients and provided the capital and 

internal commitment required for organisations to effectively test DR technologies and commercial models.  

The trial directly gave rise to a competitive market for DR market in the C&I sector. The market is now close to 

saturated in Victoria and NSW such that retailers and aggregators now compete to procure DR services from fit for 

purpose C&I facilities in these states.  

Learnings within the trial also informed AEMC’s wholesale demand response mechanism rule change which will result 

in an expanded market for C&I DR market implemented in October 2021. This report suggests that AEMC’s rule 

change validates the effectiveness of the DR trial in accelerating the market for DR.  

The trial also identified clear lessons for the residential DR segment. Notably, behavioural demand response programs 

provided customer engagement benefits to retailers. Additionally, controlled load demand response programs proved 

less effective in gaining wider adoption due to the cost to implement and customers being resistant to relinquish 

control.  

Based on our review and stakeholder interviews, we estimate that overall, the DR trial brought forward the market for 

DR services in Australia by approximately three years. Specifically, this was due to milestone deliverables within the trial 
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which required participants to deploy technology at scale and pace. Without these milestone targets, participants 

stated that they would not have deployed at such scale and/or “failed fast” as challenges emerged.  

An identified limitation of the trial is that it concentrated on enabling and measuring the effectiveness RERT demand 

response. This meant that benefits of using DR for wholesale market arbitrage was not captured. This report suggests 

that wholesale market benefits provide the greatest financial incentive to enabling demand response., but this was not 

able to validated from trial specific data due to the lack of focus on this benefit.  

Additionally, the trial could have improved the effectiveness of data collection. A more structured data collection plan 

that focused on commercial data such as customer acquisition costs, costs to enable DR for C&I customers and 

customers wiliness to participate would have proved valuable.  

We estimate that the acceleration of a DR market by three years across the NEM has a benefit-cost ratio (BCR) of 1.25 

over the modelling period. The use of DR is also estimated to lead to a reduction of between 55 to 75 kilotonnes of 

greenhouse gas (GHG) emissions which will otherwise be emitted from gas peaking plants or diesel generators. 

Figure 1 – Comparison of 2017 to 2030 NPV of DR Costs and Benefits by Scenario 

 

Funding recipients were overwhelmingly positive towards ARENA’s management and engagement over the course of 

the three-year trials, the outcome of which was efficient delivery of the portfolio by ARENA.  

Evaluation against criteria 

For the purposes of the evaluation, CutlerMerz identified a suite of evaluation criteria in terms of the appropriateness, 

effectiveness, and efficiency of the portfolio of projects, the outcomes of which are provided in Table 1 below. 

Elements of the appropriateness evaluation did not fully meet the criteria. As the portfolio’s primary focus was on the 

SN RERT, it is challenging to determine the extent to which the competitiveness and supply of renewable energy 

increased as a result of the investment. Additionally, leveraging investment from the private sector could have been 

increased to meet ARENA’s targets..  

Similarly, elements of the portfolio design were inadequate for all effectiveness criteria to be fully met. This includes 

improving the coverage of the portfolio across the DER Technology Integration Functional Framework and maximising 

the effectiveness of knowledge sharing activities. It must be noted that the DER Technology Integration Functional 

Framework was developed after the DR trial was designed thus the report should be read with that in mind.  

Importantly, the efficiency with which the portfolio was delivered and managed fully met the evaluation criteria.  
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Table 1 – Demand Response Portfolio – Evaluation Summary 

Evaluation Criteria Evaluation 

Appropriateness 

Overall, the DR projects assessed are appropriate in terms of meeting ARENA’s legislated 

objectives 
Fully meets criteria 

Overall, the DR projects assessed are appropriate in terms of contributing towards the 

expected results described in ARENA’s Performance Framework1 
Partially meets criteria 

Overall, the DR projects assessed are appropriate in terms of meeting the DR Competitive 

Round objectives 
Fully meets criteria 

Overall, the frequency of reporting required (milestones, finances and knowledge sharing) 

under the funding agreement was appropriate  
Fully meets criteria 

Effectiveness  

There are ancillary benefits outside of the trial  Fully meets criteria 

A qualitative assessment suggests the Technology Readiness Level2 (TRL) of the DR 

technology has progressed as a result of the ARENA funding  
Fully meets criteria 

A qualitative assessment suggests the Commercial Readiness Index3 (CRI) of the project 

technology has progressed as a result of the ARENA funding 
Fully meets criteria 

The trial provides ‘good’ coverage of the DER Technology Integration Functional Framework 

functional areas which are applicable to demand response 
Partially meets criteria 

Overall, the knowledge sharing activities enhanced the competitiveness of renewable energy 

technologies 
Fully meets criteria 

Knowledge sharing activities better informed the public about renewable energy 

technologies and the role they can play in Australia’s energy transition 
Fully meets criteria 

Overall, ARENA’s responsiveness to communications with funding recipients was effective Fully meets criteria 

Overall, the timeliness of the milestones / report assessment process was effective Partially meets criteria 

Efficiency  

The total cost per MWh of DR appears to be efficient relative to benchmarks Fully meets criteria 

Trial participants (including funding recipients, ARENA, NSW Government and AEMO) 

believe that the trial was efficiently delivered by ARENA  
Fully meets criteria 

 

  

 
1 ARENA’s performance framework is captured in ARENA’s 2019/2020 Corporate Plan: https://arena.gov.au/assets/2019/08/arena-corporate-plan-

2019-20.pdf 
2 The Technology Readiness Level (TRL) tracks progress from blue sky research to technical maturity. It applies to research, development and 

demonstration projects. 
3 The Commercial Readiness Index (CRI) measures progress towards commercial viability. It applies to a range of projects including studies, pre-

commercial deployment projects and knowledge sharing 

https://arena.gov.au/assets/2019/08/arena-corporate-plan-2019-20.pdf
https://arena.gov.au/assets/2019/08/arena-corporate-plan-2019-20.pdf
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Recommendations 

It is recommended that the following approaches be implemented to improve the appropriateness, effectiveness, and 

efficiency of future portfolios of projects.  

Appropriateness 

- Articulate ARENA’s approach and strategy with respect to DR (and other enablement technologies) and how it 

increases the competitiveness and supply of renewable energy. Feedback from DR funding recipients suggests 

that ARENA has the skill set to manage and execute portfolios such as the DR trial. However, establishing and 

articulating how DR enables ARENA’s legislative objectives may assist in ensuring portfolio objectives, data 

collection and final outcomes meet the legislative objectives.  

- The trial validated C&I as the most cost effective means to enable DR. Future funding could test two pathways 

to increase adoption of DR; 

o The trial validated funding recipient’s ability to provide DR to access RERT benefits. The costs for 

funding recipients to provide DR to access wholesale market benefits was not tested. Future trials 

could focus on better understanding the cost and benefits of using DR to access wholesale market 

benefits for C&I customers. Doing so could identify the technical and commercial gaps for wider 

adoption of DR in the C&I market.  

o The cost of capital and technical challenges to enable controlled DR for residential programs 

inhibited scaled deployment of the technology, thus retailers are less incentivised to implement the 

technology. It was reported that this was in part due to the lack of standards that mandate 

compatibility of demand response enabling devices with air conditioning units (and other high load 

devices). It is suggested that the adoption of pragmatic standards will help lower the cost and 

therefore increase uptake of control load demand response. 

Effectiveness  

- A benefit of ARENA’s DR trial was that it deployed capital at scale to initiate the development of the demand 

response market. It suggests that developing trials at scale helps obtain the critical mass necessary to establish 

new markets and accelerate uptake of technologies. Though there are applications in which a ‘fail fast’ 

strategy may be applicable, the DR trial highlighted benefits of scale. Within the renewable energy space in 

Australia, ARENA is one of the few organisations that is capable of delivering trials sufficiently large to 

establish new markets. Identifying future technologies that have the potential to be deployed at scale will be 

of value for ARENA and Australia.  

- Establish an assessment framework with which to assess the portfolio of projects prior to initiating the funding 

activities. This may assist in: 

o Providing alignment between portfolio objectives and data collection, improving the effectiveness of 

data collection to meet the funding goals. This should include collection of data to better evaluate 

the cost and benefits of the trialled technologies. 

o Driving project goals such as effectively leveraging public sector and private sector funding to meet 

ARENA’s legislative objectives and Performance Framework targets.  

- Maximise the effectiveness of knowledge sharing through focusing on mechanisms that provide the most 

value:  

o Funding recipients found the face-to-face workshops most impactful for sharing industry learnings. 

Running more workshops and establishing expert working groups is expected to accelerate industry 

learning and the enablement of technologies.  
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o Providing feedback and guidance to funding recipients on the quality and content of knowledge 

sharing reports such that reports contribute to the portfolio objectives and ARENA’s legislative 

objectives.  

- Further data collection to better quantify the potential of DR and its impact on the competitiveness and supply 

of renewable energy. Programs that gather data on the following would be of value:  

o Success of the customer acquisition process for both residential and C&I customers and once 

acquired, the customer retention rates.  

o The cost of C&I customers to participate in DR markets as a result of managing their energy demand. 

o Customers’ willingness to participate in the wholesale market including frequency and duration of DR 

events. 

Efficiency 

- Continue to pursue funding partnerships with other government departments and agencies when portfolio 

objectives align. In the case of the DR trials, the fact that ARENA was the single point of contact proved an 

efficient model, with NSW Government engaging less with funding recipients.   
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1. Introduction 

1.1 Background  

In 2017, the Australian Renewable Energy Agency (ARENA) alongside the Australian Energy Market Operator (AEMO) 

undertook a DR trial to demonstrate the extent to which DR could play a role in managing electricity demand during 

extreme peak demand events (such as summer heatwaves) via the Short Notice Reliability and Emergency Reserve 

Trader (SN RERT4) panel. The trials sought to demonstrate that a flexible and responsive set of demand side resources 

are integral in managing an energy system increasingly powered by renewable energy. 

Successful applicants within the Demand 

Response Competitive Round5 were 

required to join AEMO’s SN RERT panel. In 

doing so, AEMO could call on successful 

applicants to activate DR under the SN 

RERT mechanism and AEMO would pay for 

the activation of DR. 

Each year of the trial was separated into 

two periods, Period 1 (December to May) 

and Period 2 (June to November). As part 

of ARENA’s DR trials, funding recipients 

were required to demonstrate their 

capacity to provide DR during each of the 

periods.  

Following the Competitive Round, a 

portfolio of ten DR projects from eight 

organisations were selected across Victoria, 

New South Wales and South Australia to be 

funded over a three-year period (2017-

2020)6 within the trial. The projects aimed 

to deliver 200 megawatts (MW) of flexible 

capacity by 2020 using a range of 

technologies and innovative behaviour 

change approaches. The projects covered 

both residential and C&I energy users. 

The DR trial performed biannual testing of funding recipients demand response capabilities in each year of the trial. In 

the first year of the trial, AEMO did not dispatch ARENA projects in any RERT activations. In the second year of the trial, 

over two days (January 24 and 25 2019), AEMO called upon three Victorian-based DR trial participants to participate in 

RERT events.  

With most trials now completed or nearing the end of their contract, ARENA has engaged CutlerMerz to undertake an 

evaluation of the appropriateness, effectiveness and efficiency of its DR portfolio. 

  

 
4 AEMO RERT, https://aemo.com.au/en/energy-systems/electricity/emergency-management/reliability-and-emergency-reserve-trader-rert  
5 ARENA (2017). https://arena.gov.au/assets/2019/06/demand-response-funding-announcement.pdf  
6 The NSW Government provided additional funding for projects located in their state. 

What is the RERT? 

The Reliability and Emergency Reserve Trader (RERT) is a function 

conferred on AEMO to maintain power system reliability and 

system security using reserve contracts. Through demand 

response RERT, AEMO calls upon DR providers to curtail load, to 

help manage power system reliability and system security.  AEMO 

maintains a panel of short notice reserve providers (between three 

hours and seven days) and one for medium notice reserve 

providers (between ten weeks and seven days) as required. AEMO 

may also procure long notice reserve through invitations to tender 

where it has 10 weeks or more notice of projected shortfall. Typical 

examples of reserve that can be procured for RERT include: 

• Unscheduled load that can be curtailed and restored on 

request from AEMO, this can be large industrial load or a 

group of aggregated smaller loads 

• Unscheduled generation assets (such as standby diesels). 

RERT contracts can have payment provisions for availability, pre-

activation (for non-scheduled reserves only), usage, and early 

termination. There are no payments made for being on a RERT 

panel. 

https://aemo.com.au/en/energy-systems/electricity/emergency-management/reliability-and-emergency-reserve-trader-rert
https://arena.gov.au/assets/2019/06/demand-response-funding-announcement.pdf
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1.2 Objectives 

The objective of this report is to provide an overall evaluation of the portfolio of DR projects in terms of the value 

provided to ARENA’s stakeholders and the energy industry more generally and to identify lessons learned which may 

be applied to future programs.  

Specifically, the report seeks to evaluate the portfolio of DR projects in terms of its: 

• Appropriateness in contributing to ARENA’s legislative purpose and to the expected results set out in ARENA’s 

Performance Framework7. 

• Effectiveness in achieving the Competitive Round’s intended outcomes and objectives to date as well as the 

likely future achievements and impacts. This includes evaluating, both qualitatively and quantitatively, the 

potential impact of broad uptake of the DR technologies trialled as well as modelling projected benefits from 

DR under reasonable uptake scenarios.  

• Efficiency of delivery, including cost effectiveness analysis and ARENA’s co-ordination with AEMO and State 

Governments in deploying joint resources. This includes identifying any lessons learned that can be applied 

when implementing similar activities in the future. 

The evaluation also includes a specific NSW component, relevant to the projects in that state that were co-funded by 

the NSW Government. These are detailed in a separate report delivered to both ARENA and the NSW Government.   
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1.3 Scope 

The scope of the evaluation is specific to ARENA’s DR portfolio consisting of the following ten individual DR projects 

selected through the 2017 Competitive Round. The projects, their committed ARENA funding and the total project cost 

are given in Table 2 below.  

Table 2 – ARENA Demand Response Projects  

Number Title State Description 

ARENA 

Funding 

($M) 

Total 

project cost  

($M) 

1 AGL Demand Response NSW C&I and residential programs $2.62 $10.47 

2 Energy Australia Demand Response NSW C&I and residential programs $1.44 $12.59 

3 Energy Australia Demand Response 
VIC & 

SA 
C&I and residential programs $6.93 $16.65 

4 EnerNOC Demand Response NSW C&I program $1.80 $3.60 

5 EnerNOC Demand Response VIC C&I program $5.40 $5.40 

6 Flow Power Demand Response NSW C&I program $1.32 $3.79 

7 Intercast&Forge Demand Response SA Single industrial customer $0.32 $0.32 

8 
Powershop Australia demand response 

program 
VIC C&I and residential programs. $1.11 $1.30 

9 
United Energy Dynamic Voltage 

Management Demand Response 
VIC 

Network Voltage control 

technology  
$5.76 $6.61 

10 ZenHQ 
VIC & 

SA 
Residential program $0.85 $1.48 

 Total 
  

$27.55 $62.21 
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1.4 Approach 

The approach to the evaluation followed the five-step process shown in Figure 2.  

A desktop review of DR portfolio and project documents was initially performed. A series of 12 interviews were then 

undertaken which included stakeholders involved in delivering the portfolio of projects and stakeholders not directly 

involved in the portfolio. Representatives for each of the projects were interviewed. Additionally, we conducted 

meetings with ARENA staff, AEMO, NSW Government and Oakley Greenwood (ARENA’s knowledge sharing partner 

for the DR trials). Finally, the modelling exercise was performed based on the available data set to generate DR uptake 

scenarios and costs in delivering the portfolio. Steps 1-4 have been used to build the report herein.  

Figure 2 – Evaluation approach 

 

Qualitative data pertaining to the portfolio of projects was provided by ARENA and examined to assist in clarifying the 

appropriateness, effectiveness and efficiency by which the portfolio of projects was delivered.  

 Limitations of the evaluation  

The outcomes of the evaluation presented in Section 3 are themes that were validated through the evaluation. 

However, there were some limitations of the evaluation that are presented below.  

• A portion of the scope of the evaluation was to assess the improvement in TRL and CRI over the course of the 

project. A separate firm was performing the end of project TRL and CRI evaluations which were not available 

at the time of writing. The availability of the final TRL and CRI project evaluations would have been of value to 

provide a quantitative assessment of the technical and commercial project improvements.  

• Many of the final project reports were not published at the time of writing. The final project reports would 

have helped inform the evaluation.  

• The information provided in the project knowledge sharing reports varied in quality and scope between DR 

projects which made evaluation of project outcomes more challenging.  

A lack of data to perform a robust cost benefit analysis (CBA) became apparent through the evaluation. Section 4, Trial 

Impact Evaluation (Quantitative), therefore has limitations due to the lack of data collected throughout the trial. The 

limitations, and opportunities for improvement in data collection are captured in Section 4. 
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1.5 Structure of this Report 

The report is structured in four parts: 

• Section 1 – Introduction: sets out the objective, scope and approach to the review. 

• Section 2 – Evaluation Framework: provides an overview of the framework against which the portfolio was 

evaluated. 

• Section 3 – Demand Response Portfolio Evaluation (qualitative): presents the detailed qualitative assessment 

of the portfolio of projects.  

• Section 4 – Trial Impact Evaluation (quantitative): presents the impact evaluation, estimating the net benefits 

of ARENA’s investment including key assumptions and results. 

• Section 5 – Summary and Recommendations: summarises the findings and recommendations of this 

evaluation as well as next steps.  
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2. Evaluation Framework 

An evaluation framework has been developed to evaluate the extent to which each individual project as well as the 

portfolio as a whole met the evaluation criteria in terms of:  

1. Appropriateness – The extent to which the portfolio of projects contributed to ARENA’s legislative objectives, 

ARENA’s Performance Framework and the trial objectives.  

2. Effectiveness – The extent to which the intended objectives and outcomes were achieved.  

3. Efficiency – The extent to which inputs are minimised to achieve the activities’ objectives and outcomes.  

The detailed criteria applied at the portfolio level are set out in Table 8 in the Appendix. 
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3. Demand Response Portfolio Evaluation (Qualitative) 

The evaluation of the DR portfolio of projects is set out below in terms of appropriateness, effectiveness and efficiency. 

3.1 Appropriateness  

The evaluation of the appropriateness of the portfolio of DR projects is described below in terms of alignment with 

ARENA’s legislative objectives, the original objectives of the DR Competitive Round and ARENA’s Performance 

Framework.  

 Legislative alignment  

ARENA has two core legislative objectives, which are to improve the competitiveness of renewable energy 

technologies and to increase the supply of renewable energy in Australia8. The ARENA Act states that renewable 

energy technologies include enabling technologies. This report classifies demand response as an enabling technology, 

thus the DR trial met ARENA’s legislative objectives.  

DR enables renewable energy in two main ways: 

• Reducing dependence on fossil fuel generators: DR provides additional dispatchable capacity during peak 

events which previously could only be supplied by dispatchable forms of power generation that are reliant on 

fossil fuels, such as gas peaking plants and diesel generators, reducing the dependence of the energy system 

on non-renewable forms of generation. Additionally, by providing grid stability and security mechanisms, DR 

assists in ensuring continued public trust and support for increasing renewable integration to the grid. In the 

absence of DR there will be a need to either over-invest in storage (decreasing the economics of renewables) 

or continue to rely on the operation of dispatchable generation reserves. 

• Increasing capacity for flexible demand to complement variable renewable energy sources – DR allows the 

balancing of supply and demand, which is important for the variable supply of renewable energy. In the 

medium to long term, the ability to flex demand at times of low (and very high) variable renewable energy 

generation will be integral to transitioning to increasing levels of renewable energy penetration.  

The focus of the trial was the use of DR to 

meet extreme peak demand and provide for 

grid stability and security. However, since the 

start of the trials, the importance of DR in 

enabling renewable energy more broadly has 

increased significantly. DR, and flexible 

demand more generally, now has a critical 

role to pay in managing minimum demand 

issues and variability of renewable energy 

resources to enable a transition to very high 

levels of renewable penetration. While the 

trials did not focus on this objective, the 

capacity of DR deployed under the trials 

means that there is a significant resource 

capacity now enabled to provide these 

services. 

 Adherence to ARENA’s Performance Framework 

ARENA’s 2020-21 to 2023-24 Corporate Plan9 sets out two core activities through which it will achieve its purpose: 

 
8 Australian Renewable Energy Agency Act 2011, https://www.legislation.gov.au/Details/C2017C00266  
9 ARENA (2020) ‘ARENA Corporate Plan’, https://arena.gov.au/assets/2020/06/2023-2024-arena-corporate-plan.pdf  

Timeliness of the Competitive Round 

There was general consensus emanating from the stakeholder 

interviews that the timing of ARENA’s Competitive round “hit the 

mark”. Stakeholders considered that ARENA funds came at a 

moment when there was an appetite to trial technologies and 

commercial plans in the DR space. However, firms remained 

reluctant to launch their products into the market due to business 

case shortfalls. ARENA’s funds unlocked this potential by providing 

firms the funds and support to make projects happen. Similarly, 

government agencies recognised that ARENA’s funding of DR trials 

came at a time when policy design for DR was being considered, 

and regulatory frameworks revised, providing valuable input into 

these processes. 

https://www.legislation.gov.au/Details/C2017C00266
https://arena.gov.au/assets/2020/06/2023-2024-arena-corporate-plan.pdf
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1. Provide financial assistance to Australian scientists, innovators, and businesses. 

2. Increase collaboration and knowledge sharing to make information and data available to a diverse audience 

and help increase the spread of ideas.  

In general, the portfolio of DR projects performed well in achieving the first activity. The funding contributed towards 

both the 2017 and 2021 investment priority areas of ‘delivering secure and reliable energy’ and ‘integrating renewables 

into the electricity system’, respectively. Similarly, the portfolio’s funding allowed clear technical lessons to be learnt 

within each project. More importantly however, the funding accelerated the commercial readiness of the DR 

technologies, helping establish DR as a business as usual activity for C&I customers and initiate a competitive market 

for C&I DR.  

The provision of funding could be improved through drawing a higher percentage of investment from the private 

sector to achieve the targeted leverage of 1:2 to 1:3 as given in ARENA’s Performance Framework. As shown in Table 3 

below, only one of the ten projects achieved the target leverage of 1:2 to 1:3 and two of ten projects were 100% 

funded by ARENA. Furthermore, the balance of investment in the Enel X’s NSW project was provided by the NSW 

government, not the private sector and the private sector commitment of funds in the Powershop and United Energy 

Distribution projects was marginal. The calculation for project leverage is given below.  

𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒 =  
𝑇𝑜𝑡𝑎𝑙 𝑝𝑟𝑜𝑗𝑒𝑐𝑡 𝑐𝑜𝑠𝑡 − 𝐴𝑅𝐸𝑁𝐴 𝑓𝑢𝑛𝑑𝑠 𝑐𝑜𝑚𝑚𝑖𝑡𝑡𝑒𝑑

𝐴𝑅𝐸𝑁𝐴 𝑓𝑢𝑛𝑑𝑠 𝑐𝑜𝑚𝑖𝑡𝑡𝑒𝑑
 

Table 3 – Demand Response project leverage 

Project Project Investment Leverage 

AGL Energy Services 1 : 2.99 

EnergyAustralia (NSW) 1 : 7.77 

Flow Power 1 : 1.90 

EnergyAustralia (VIC & SA) 1 : 1.40 

Enel X (EnerNOC) (NSW) 1 : 1.00 

Zen Ecosystems 1 : 0.74 

Powershop Australia 1 : 0.17 

United Energy Distribution 1 : 0.15 

Intercast & Forge 1 : 0.00 

Enel X (EnerNOC) (VIC) 1 : 0.00 

As such, the following can be drawn from assessing the funding leverage of each project in the trial: 

• There is scope for working to balance ARENA’s investment with private sector investment to better meet the 

current performance framework targets. 

• Although the leverage performance target only focuses on ARENA’s contribution of funding, there may be 

value in considering the leverage of public to private sector investment to capture the investments made by 

other government departments such as NSW Government.  

• As no leverage targets were established prior to the start of the trial, developing a portfolio assessment 

framework prior to commencing future funding rounds would help to evaluate the portfolio’s performance 

against the criteria set out at the start of a portfolio of projects.  

 Achieving the Objectives of the DR Competitive Round 

The DR Competitive Round had three core objectives, being to: 
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1. Demonstrate DR as an effective source of reserve capacity for maintaining reliability of the electricity grid 

during contingency events and that DR resources can be rapidly developed for deployment from summer 

2017/2018.  

2. Provide an evidence base to inform the merits and design of a new market or other mechanisms for DR to 

assist with grid reliability and security, allowing for greater uptake of renewable energy.  

3. Improve the commercial and technical readiness of DR providers and technologies to help demonstrate and 

commercialise the use of DR for grid security and reliability.  

The portfolio of projects selected was appropriate in achieving the objectives of the DR Competitive Round as all three 

of the above objectives were achieved.  

The DR trial, overall, was clearly established and proven to be an effective source of reserve capacity. In the first and 

second year of the trial, the MW of DR recruited exceeded the MW of DR contracted by 14.4% and 22% respectively10. 

Although AEMO only dispatched the ARENA RERT projects twice in the first and second years of the trial, both 

activations resulted in excess DR, proving capability and reliability in actual activation events.  

The DR trial further provided key learnings into market design and market mechanisms for DR services and improved 

the technological and commercial readiness of the technology. The influence on market design and technological 

readiness level (TRL) and commercial readiness index (CRI) is discussed in greater detail in Section 3.2. 

 Summary (Appropriateness) 

A summary of the appropriateness evaluation against the criteria is set out in Table 4 below: 

Table 4 – Appropriateness Evaluation 

Appropriateness Criteria Appropriateness Evaluation 

Overall, the DR projects 

assessed are appropriate in 

terms of meeting ARENA’s 

legislated objectives 

Meets the criteria 

The ARENA Act says that renewable energy technologies includes enabling technologies. As 

demand response is an enabling technology, the DR trial met ARENA’s legislative objectives.  

The trial has driven innovation in grid management which enables increased output from 

renewable energy sources. Flexible and responsive demand-side mechanisms such as DR are 

needed to manage the transition towards an energy system increasingly powered by 

renewable energy. 

The infrequent RERT activations mean that the direct benefit of the portfolio in increasing the 

proportion of renewable energy in the grid is marginal as it stands today.  

Overall, the DR projects 

assessed are appropriate in 

terms of contributing towards 

the expected results described 

in ARENA’s Performance 

Framework 

Partially meets the criteria 

Overall, the DR projects largely met ARENA’s Performance Framework, with some clear 

exceptions. ARENA funds have the potential to promote more competitive renewable energy 

choices for Australian consumers and businesses. However, the amount of financial assistance 

for all except one of the projects fell outside ARENA’s target leverage ratio, with private sector 

contributions falling short of the range in most projects. Two projects were entirely funded by 

tax-payer money, one solely with ARENA funds and the other with equal funding from ARENA 

and NSW Government.  

With regards to the impact of knowledge sharing, the projects made a strong contribution to 

helping increase the spread of ideas among interested stakeholders, mostly within or related to 

the industry. The extent to which knowledge reached the wider public is unclear. However, 

residential customers who participated in the DR projects are clear knowledge beneficiaries as 

a result of the portfolio of projects.  

 
10 Data not available for the third year at the time of writing.  
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Appropriateness Criteria Appropriateness Evaluation 

Overall, the DR projects 

assessed are appropriate in 

terms of meeting the DR 

Competitive Round objectives 

Meets the criteria 

Overall, the DR projects assessed meet the Competitive Round objectives. DR was proven as an 

effective source of reserve capacity for AEMO’s RERT, with material progress made in the 

commercial and technical readiness of behavioural demand response technologies and control 

load demand response technologies. Technologies trialled included. 

• Installation of metering technology to allow retailers to safely reduce C&I loads. 

• SMS and email alert systems to prompt both C&I and residential customers to reduce 

loads. 

• Technology to allow retailers to remotely manage residential customers air 

conditioner and electric vehicle loads. 

DR’s ability to assist with grid reliability and security (allowing for greater uptake of renewable 

energy) was proven through successful testing and RERT activation events. 

Overall, the frequency of 

reporting required (milestones, 

finances and knowledge 

sharing) under the funding 

agreement was appropriate  

Meets the criteria 

The frequency of reporting was overall sufficient and adequate with reporting milestones 

considered to align with projects’ cycles.  

Reporting requirements could be improved, and ARENA feedback to funding recipients better 

tailored, to avoid information duplication and to enhance knowledge sharing. This could be 

achieved through setting expectations of quality on content in the knowledge sharing reports.  

3.2 Effectiveness  

The evaluation of the effectiveness of the portfolio of DR projects is described below in terms of the extent to which 

the portfolio accelerated the development of a market for DR services, delivered benefits to stakeholders including 

customers and the wider public.  

 Accelerated Development of the DR Market  

A clear theme from the stakeholder interviews was that ARENA’s funding of the DR trial accelerated development of 

DR technologies and as a result, established a DR market. Section 3.2.2 notes that the outcomes of the trial tested and 

confirmed customer retention benefits of residential behavioural demand response programs for retailers. This report 

suggests that such benefits would not have been identified without the trial thus the trial-initiated development and 

adoption of behavioural DR programs by retailers. 

As discussed in Section 3.2.3, the trial informed the development of the AEMC wholesale rule change. In doing so, the 

trial helped establish the regulatory framework to enable a market for C&I DR. Additionally, the trial tested methods 

with which retailers can communicate with C&I customers. The result of which has been an acceleration in the 

development of the C&I DR market.  

The ARENA funding resulted in three broad outcomes that helped accelerate the development of DR technologies: 

• Kickstarting scope definition – In the most part, the funding recipients were actively developing or progressing 

DR technologies at various levels of maturity within their businesses prior to announcement of the ARENA DR 

funding round. There was general alignment from the funding recipients that ARENA’s funding helped 

organisations focus in defining the scope of DR projects to the objectives of the Competitive Round. This 

resulted in firms having a clear target and objective to align to.  

• Internal commitment – The three-year duration of ARENA’s funding round encouraged organisations to 

commit resources for an extended timeline to achieve the scope of the DR trial. In doing so, the projects were 

able to maintain continuity during organisational restructures and business uncertainties.  
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• ARENA credibility – The ARENA funding provided credibility to the funding recipients both internally and 

externally. Internally, the milestones developed by ARENA helped drive internal approvals and subsequently 

the development of the projects. Externally, the weight of ARENA’s name and participation in the trials 

facilitated engagement with project partners and was a tool by which organisations could promote their 

participation in the trial. 

 Benefits and Outcomes of Residential Programs for Retailers 

The DR projects that tested residential DR were effective in highlighting two core outcomes: 

• In general, controlled residential DR was not as widely adopted like the behavioural DR (BDR). This was 

primarily due to two reasons.  

o Customers were apprehensive to ‘give up control’ of their home energy management system. 

Behavioural demand response may serve as a steppingstone towards controlled residential demand 

response thus there is still scope for the development of controlled residential demand response 

technologies.  

o The cost of capital and technical challenges to enable controlled DR inhibited scaled deployment of 

the technology, thus retailers are less incentivised to implement the technology. It was reported that 

this was in part due to the lack of standards that mandate compatibility of demand response enabling 

devices with air conditioning units (and other high load devices). It is suggested that the adoption of 

pragmatic standards will help lower the cost of and therefore uptake of control load demand 

response. 

• BDR proved to be beneficial for customer engagement. Despite the BDR costs outweighing revenue for 

retailers, the benefits from customer engagement and retention have resulted in residential participants 

moving BDR programs into business as usual (BAU) activities. This will likely serve as a necessary ‘bridge’ to 

improve engagement of customers, potentially improving future uptake of controlled load programs, with a 

goal of better managing residential energy demand. This report suggests that such benefits would not have 

been identified without the trial as the business case for a stand-alone BDR program would not meet 

minimum commercial requirements. Yet, testing of BDR through the trial validated additional ancillary benefits 

to retailers. 

 Benefits to C&I Customers 

The outcomes and learning from the DR trial informed the Australian Energy Market Commission’s (AEMC) wholesale 

DR rule change. On 11 June 2020, the AEMC released a final rule and final determination to implement a Wholesale DR 

Mechanism11. The rule change sets out a series of changes to the National Electricity Rules (NER) to facilitate wholesale 

DR in the NEM through the mechanism. The rule change provides C&I customers an additional revenue stream by 

bidding in demand reductions as a substitute for generation, thereby unlocking under-utilised DR.  

These wholesale market benefits bode well for C&I customers as feedback from retailers suggests that some C&I 

customers have requested DR to be included in new contracts. This has resulted in DR now being integrated into BAU 

 
11 AEMC (2020) ‘National Electricity Amendment (Wholesale Demand Response Mechanism) Rule 2020 | National Energy Retail Amendment 

(Wholesale Demand Response Mechanism) Rule 2020’, https://www.aemc.gov.au/sites/default/files/documents/final_determination_-
_for_publication.pdf  

EnelX (EnerNOC)’s Feedback 

The program provided unexpected benefits for both customers and EnelX. Feedback from customers that 

participated in the DR trial indicated that participation provided them with a ‘feel good’ factor. For EnelX, 

participation in the program came with perceived Environmental, Social and Governance (ESG) benefits 

arising from working with ARENA. 

https://www.aemc.gov.au/sites/default/files/documents/final_determination_-_for_publication.pdf
https://www.aemc.gov.au/sites/default/files/documents/final_determination_-_for_publication.pdf
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activities for retailers. In fact, some funding participants noted that it proved challenging to acquire additional C&I 

customers, suggested that for the present level of incentives, C&I customers who have a net positive economic 

incentive to participate in DR programs have signed up with a retailer and will participate in the C&I DR market.   

 

 Benefits to the Wider Public through Knowledge Sharing  

The funding recipients overwhelmingly advised that the knowledge sharing workshops provided the most value to the 

technical intra-portfolio learnings. It suggests that future trials may benefit from coordinating annual engagements to 

share knowledge, learnings, and challenges to maximise portfolio outcomes.  

There was evidence that the knowledge sharing reports published on ARENA’s website did have reach outside of the 

funding recipients. Funding recipients had noted that universities and research groups had reached out to better 

understand their project details because of the public knowledge sharing reports.  

However, the quality of knowledge sharing reports varied between funding recipients resulting in inconsistencies in the 

value of the reports. To assist in being more effective in knowledge sharing, ARENA could provide further guidance on 

the content and quality of reports to maximise value for the wider audience.  

 Effectiveness of Data Collection  

The effectiveness of data collection could be improved. The benefit of improved data collection may result in better 

forecasting of DR costs and future uptake. Knowledge sharing and project data were generally provided by funding 

recipients as requested in the funding agreement. As such, the contracted project data needs to capture the data and 

information that ARENA wants to acquire from the portfolio of projects. 

The structure of the RERT trial provided an opportunity for ARENA to overlay the portfolio outcomes with more 

defined data collection objectives. The structure of data collection suggests that ARENA did not effectively transfer 

what they wanted to learn into the contractual data requirements. Admittedly, however, there is a balance that must 

be struck with developing technologies between constraining data requirements that may limit the ability of projects to 

flex with time and too few data requirements that result in insufficient data being captured. These competing interests 

could be managed through incorporating flexibility into the contracts to allow the data collection requirements to 

change at defined points in the project to better reflect the data that is more valuable to knowledge sharing. Doing so 

could result in data collection requirements being locked in place after projects have attained early-stage learnings.  

There may have been scope for ARENA to push funding recipients further to provide commercial data that would 

assist the market as a whole. This could include data such as cost effectiveness, customer acquisition costs, clearer 

segmentation of customer types and the cost to C&I customers of providing DR. Stakeholder engagement revealed 

that a high proportion of project funding was attributed to customer acquisition, yet project data does not allow for a 

detailed understanding of the cost to do so.  

EnergyAustralia’s Feedback 

Prior to the ARENA project, demand response as a concept was discussed within EnergyAustralia as part of 

a DER strategic objective. However, discussions had not progressed to a standalone demand response 

program. Through the ARENA funding, EnergyAustralia obtained the structured funding and project 

certainty that allowed it to trial demand response products, gaining valuable lessons along the way that 

supported product commercialisation. 

The C&I DR offering has now transitioned to EnergyAustralia’s business-as-usual (BAU) segment in a 

broader scale. The project also accelerated testing of behavioural demand response in the residential 

market, a program EnergyAustralia intends to continue due to the perceived benefits in customer 

engagement. In addition, ARENA's funding allowed EnergyAustralia to share valuable lessons learnt with 

industry stakeholders and the broader public. 
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In all, establishing an assessment framework for the portfolio of projects prior to initiating the funding round may assist 

in guiding the project data objectives and their intended purpose at the end of the project.  

 Effectiveness of RERT as the Enabler 

Although partnership with AEMO’s RERT provided structure to the portfolio of projects under the funding agreement, 

establishing the RERT market as the sole value stream of the trial may have limited the effectiveness of project 

outcomes.  

Focus on the RERT limited testing and data collection of other available and potentially more economically beneficial 

market value streams, such as arbitraging within the wholesale market or participating in the frequency control 

ancillary services (FCAS) markets. This was by two means. Participation in RERT meant that funding recipients were 

unable to access other market mechanisms once a RERT event was called, limiting benefits that funding recipients 

could capture. Partnership with RERT also created challenges with the baselining method12, a core component of 

measuring the effectiveness of a DR activation. The ten of ten baselining methodology used by AEMO may not have 

been the best baselining methodology for C&I customers with inconsistent load profiles such as customers that have 

cyclic demand profiles or those that are weather dependent.  

The impact is that the costs and benefits of providing demand response is still not well understood. The trial was an 

opportunity to collect data to define DR costs and benefits however this was not performed as well as it could have 

been.  

Despite the structure and support that RERT provided the portfolio of projects, in hindsight, being cognisant of trying 

to access multiple value streams for a given technology may help maximise the effectiveness of a portfolio of projects 

in the future.   

 Summary (Effectiveness) 

Evaluation of the portfolio of DR projects’ effectiveness is given in Table 5 below.  

  

 
12 ARENA (2019) ‘Baselining the ARENA-AEMO Demand Response RERT Trial’. https://arena.gov.au/assets/2019/09/baselining-arena-aemo-

demand-response-rert-trial.pdf  

https://arena.gov.au/assets/2019/09/baselining-arena-aemo-demand-response-rert-trial.pdf
https://arena.gov.au/assets/2019/09/baselining-arena-aemo-demand-response-rert-trial.pdf
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Table 5 – Demand response portfolio evaluation – Effectiveness  

Evaluation criteria 

Effectiveness  

There are ancillary benefits 

outside of the RERT program  

Meets the criteria  

Overall, the DR trial produced ancillary benefits outside of the RERT program. At a policy level, 

the trials informed the AEMC’s Wholesale Demand Response Mechanism Rule Change which 

allows C&I customers to participate in the wholesale market but precludes residential 

participation. The funding also accelerated the introduction of DR as BAU offerings for 

residential and commercial customers for some funding recipients and increased public 

awareness on how to better navigate the energy transition towards higher levels of renewable 

energy penetration.     

A qualitative assessment 

suggests the TRL of the DR 

technology has progressed as 

a result of the ARENA funding  

Meets the criteria  

Overall, the TRL of the DR technologies has progressed as a result of the ARENA funding, with 

contributions from most projects. The funding enabled fast-tracking the trialling of new 

technologies and supporting systems which funding recipients had not tested before. The roll-

out of DR technology at scale under a three-year trial period allowed funding recipients to 

improve the design, operation and implementation of their technologies.    

A qualitative assessment 

suggests the CRI of the 

project technology has 

progressed as a result of the 

ARENA funding 

Meets the criteria  

Overall, the CRI of the DR technology has progressed as a result of the ARENA funding, with 

contributions from most projects. Funding recipients were able to take their DR offering from a 

commercial trial to a BAU offering, with most funding recipients continuing to participate in 

AEMO’s RERT and/or offering DR to customers following completion of the ARENA trial.    

The trial provides ‘good’ 

coverage of the DER 

Technology Integration 

Functional Framework areas 

which are applicable to DR 

Partially meets the criteria 

Overall, there is good coverage of the relevant functional areas within the DER Technology 

Integration Functional Framework. However, opportunities were missed in using the portfolio of 

projects to better test and gather data for DR participation in the wholesale market. This would 

have better addressed the Functional Area ‘Integration with wholesale energy and system 

security services markets’.  

For reference, the DER Technology Integration Functional Framework was developed after the 

DR trial was designed. Therefore, the DR trial was not designed to meet the DER Technology 

Integration Functional Framework.  

Overall, the knowledge 

sharing activities enhanced 

the competitiveness of 

renewable energy 

technologies 

Meets the criteria  

The knowledge sharing activities enhanced the competitiveness of renewable energy 

technologies insofar as DR can be classified as an enabler of such technologies. The 

advancement of the DR market promotes higher levels of renewable energy penetration by 

providing a flexible and responsive set of demand side resources. By increasing the supply of 

renewable energy generation, the associated costs of the technologies can be expected to fall 

by unlocking economies of scale. Though knowledge sharing activities did assist in accelerating 

the uptake of DR, improvements can be made to increase the impact of these activities. For 

example, ensuring knowledge sharing workshops that bring together funding recipients to share 

lessons learned occur at least once a year for the duration of the trial period. Workshops were 

performed in the first and second year of the DR trial, however no workshop was completed in 

2020 due to COVID 19 restrictions.  
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Evaluation criteria 

Knowledge sharing activities 

better informed the public 

about renewable energy 

technologies and the role 

they can play in Australia’s 

energy transition 

Meets the criteria  

The knowledge sharing activities informed interested parts of the public about renewable 

energy technologies. Stakeholders such as network service providers, energy retailers and 

universities were exposed to project findings through ARENA’s knowledge sharing events and 

requirements, such as industry webinars and conferences as well as publication of milestone 

reports.  

With respect to the general public, customers who were recruited to take part in DR programs 

obtained a greater awareness of DR and the role it plays in grid security and managing energy 

usage. The increase in public awareness, however, appears to be the result of participation in 

the DR programs as opposed to the result of knowledge sharing activities. Nevertheless, an 

expectation that a majority of the public should be better informed is not reasonable for 

projects of this nature.    

Overall, ARENA’s 

responsiveness to 

communications with funding 

recipients was effective 

Meets the criteria  

Stakeholder interviews overwhelmingly indicated that interactions with ARENA were 

constructive, with ARENA responding very well to any queries from funding recipient. Funding 

recipients consider ARENA easy to engage with and a source of valuable support. 

Overall, the timeliness of the 

milestones / progress report 

assessment process was 

effective 

Partially meets the criteria 

Milestone / progress reports were for the most part tied to project milestones, which was 

considered reasonable, and published on ARENA’s website in a timely manner.  

Some funding recipients experienced delays of several months from ARENA’s side to publish 

reports online following submission. The reasons for such lengthy delays were unclear with 

funding recipients.  

3.3 Efficiency 

The evaluation of the efficiency of the portfolio of DR projects is described below in terms of ARENA’s efficiency in 

delivering the portfolio and in partnering with AEMO and the NSW Government, as well as in terms of the overall 

efficiency of the projects and portfolio in delivering DR services. 

 ARENA’s Portfolio Delivery 

ARENA efficiently delivered the DR portfolio, managing interactions with funding recipients efficiently as well as 

coordination with other agencies, including AEMO and NSW Government. Feedback received from funding recipients 

indicated a high level of satisfaction in the way ARENA managed communications, responding to queries and 

providing support where needed in a timely manner. ARENA’s flexibility to accommodate for change was valued as a 

critical aspect of the successful delivery of projects.  

Contract drafting and signing was an area where some funding recipients suggested improvements could be made. 

The time taken between awarding a project and having a signed funding agreement was considered to be 

unnecessarily lengthy in some cases, with ARENA’s processes for sign-off proving cumbersome for funding recipients. 

Once signed, some contracts were not considered to be well structured, with milestone payments or the timing of 

reporting requirements not aligned with actual project delivery. However, inefficiencies that were apparent in the 

Flowpower’s Feedback 

In all, ARENA was a very supportive project partner, always there to help and guide participants. During 

2019 prior to COVID, ARENA was actively engaged, seeking feedback and sharing knowledge. The 

knowledge sharing workshops in particular were of value, so it was unfortunate that they were unable to 

continue in 2020. 
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contracts were alleviated by ARENA’s flexible approach to resolving problems, for example by agreeing via e-mail 

exchange with funding recipients to bring milestone payments forward where there were valid reasons for doing so to 

meet project outcomes.  

In some cases, funding recipients observed that there was a significant lag between submitting a milestone / progress 

report and ARENA publishing it on its website. Besides any internal due diligence required by ARENA before making a 

document public, the reasons for the delay, which could extend for several months or over a year, were unclear to 

funding recipients. A faster turn-around on publishing of milestone / progress reports may assist in creating 

momentum and public interest in the portfolio of projects.  

 ARENA and NSW Partnership in Funding  

Funding recipients from both ARENA and NSW Government saw material efficiency benefits in having ARENA as the 

single point of contact throughout the trial period. Equally important was the consolidation of reporting requirements 

between ARENA and NSW Government into a single set of milestone / progress reports which avoided duplication 

and streamlined funding recipients’ use of resources. This is a valuable lesson which ARENA should look to replicate in 

future trials with more than one funding agency.  

 Efficiency in the Allocation of Funding 

The efficiency of project funding was evaluated through comparing the total annual potential of energy reduction from 

DR to the 2019 maximum wholesale RRP and the 2019 RERT cost (both in $/MWh). These benchmarks form the basis 

of whether the level of DR in each project is more cost-effective than the maximum prices of the markets that DR can 

participate in, and therefore recover the costs of deploying DR.  

An evaluation of the efficiency of project funding identifies two learnings: 

• The average per MWh cost of the portfolio was $6,744. This is below the 2019 maximum wholesale RRP of 

$14,700 per MWh and below the 2019 RERT cost of $18,442 per MWh. Suggesting that DR may serve as a 

cost-effective means of assisting customers manage costs associated with peak demand.  

• The average project cost for the projects participating in residential DR were on average three times more 

expensive than those that only subscribed C&I customers. The results confirm that although the portfolio of 

projects helped demonstrate that residential DR is achievable, C&I is a more cost-effective means to provide 

DR.  

However, these project costs also include costs that are one-offs to enable the program operators to provide DR 

capability to their users, including installing DR-capable hardware or developing software in the form of apps. More 

detailed information breaking out the project costs would provide additional validity in assessing the efficiency of each 

project.  

Figure 3 below displays the annual project costs in $/MWh against each of the selected benchmarks.  
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Figure 3 – Annual project costs ($/MWh)13 

 

 Summary (Efficiency) 

An evaluation of the efficiency of the portfolio of DR projects is given in Table 6.  

  

 
13 Assumes two-hour events occur four times a year and participants have full availability to participate based on their contracted MW capacity. The 

frequency of DR is based on the simulated DR events within the projects. 
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Table 6 – Demand Response Portfolio Evaluation – Efficiency  

Evaluation criteria 

Efficiency  

The total cost per MWh of DR 

appears to be efficient 

relative to benchmarks 

Meets the criteria  

The total cost per MWh of DR is close (within 50% of the benchmark project (or industry value)).  

The average per MWh cost within the portfolio was $6,744. This is below the 2019 maximum 

wholesale RRP of $14,700 per MWh and below the 2019 RERT cost of $18,442 per MWh. 

Trial participants (including 

funding recipients, ARENA, 

NSW Government and 

AEMO) believe that the trial 

was efficiently delivered by 

ARENA  

Meets the criteria  

Funding recipients had positive engagement experiences with ARENA throughout the trial. Less 

engagement was made with NSW Government for the projects in which it was a funding 

partner. This was mostly by design and most likely enabled a more efficient trial delivery by 

having a single point of contact for funding recipients. AEMO’s level of engagement was for the 

most part satisfactory.   

Some funding recipients pointed out that the contracts did not provide sufficient flexibility to 

adjust to unforeseen project developments. That said, ARENA worked around these issues with 

flexibility and clear communications to impact the project as little as possible.  
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4. Trial Impact Evaluation (Quantitative) 

4.1 Overview 

The quantitative evaluation of the impact of ARENA’s funding of DR projects was undertaken using CSIRO’s Impact 

Evaluation Guide14. The evaluation guide strongly suggests that an evaluation approach be developed during the 

program planning phase including the development of: 

• An impact pathway setting out how the funding gave rise to various impacts as a result of activities, outputs 

and outcomes. 

• A counterfactual scenario, setting out the impacts that would have occurred in the absence of the funding. 

• A cost benefit assessment, quantifying the net benefits of the impacts relative to the counterfactual scenario. 

The ARENA trial was developed to validate the ability of funding recipients to provide DR to support AEMO’s RERT. 

Yet, RERT payments form a small component of the value that can be acquired through demand response. This CBA 

suggests that the greatest value of demand response is the ability to capture wholesale market benefits. As the trial 

focused on RERT, the costs to provide DR to access wholesale market benefits was not well captured in the trial. 

Additionally, the cost and opportunity of demand response to capture financial benefits in the FCAS market was also 

not captured within the trial.  

The trial proved the ability of C&I and residential projects to deliver DR, however the trial could have been more 

effective in capturing the necessary data to enable a comprehensive CBA to be performed. This is in part because the 

trial was designed to focus on RERT, rather than accessing wholesale and FCAS market benefits. Data that would have 

help validate the cost effectiveness of demand response includes the following: 

• Success of the customer acquisition process for both residential and C&I customers and once acquired, the 

customer retention rates. 

• The cost of C&I customers to participate in DR markets as a result of managing their energy demand. 

• Customers’ willingness to participate in the wholesale market including frequency and duration of DR events. 

CutlerMerz has retrospectively developed an impact pathway and carried out a high-level cost benefit assessment 

(CBA) to quantify the benefits of ARENA’s funding to the energy system. The application of a retrospective pathway 

has two main limitations: 

• There is limited data available directly from the projects to inform the cost benefit assessment and 

assumptions and benchmarks (which may not be directly applicable) are required to be used instead. 

• There are likely to have been missed opportunities for the projects/portfolio of projects to be designed or 

adapted overtime to maximise the potential impacts.  

The assessment below should therefore be considered indicative only. 

4.2 Impact pathway 

The impact pathway in Table 7 below sets out a framework to identify how the ARENA-funded trial delivered the 

outputs and associated economic and environmental impacts to be attributed to the funding in the cost benefit 

assessment. 

  

 
14 CSIRO (2020) ‘Impact Evaluation Guide’, https://www.csiro.au/-/media/About/Files/Our-impact-framework/CSIROImpactEvaluationGuide_WEB.pdf  

https://www.csiro.au/-/media/About/Files/Our-impact-framework/CSIROImpactEvaluationGuide_WEB.pdf
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Table 7 – Trial Impact Pathway Framework 

Inputs Activities Outputs Outcomes Impact 

ARENA funding to 

various projects in 

the DR trials 

Funding recipients 

undertake their 

projects to achieve 

each project’s 

objectives 

Funding recipients 

acquired capability 

and customers to 

deliver DR and 

participate in DR 

activities  

Key findings from 

the DR trials 

outlined in various 

reports to ARENA 

Increased uptake of 

DR customers and 

capacity 

Development of the 

Wholesale Demand 

Response 

Mechanism 

Increased revenue 

gained for DR 

participants from 

participating in the RERT 

market 

Reduced cost of 

providing emergency 

services 

Avoided cost of paying 

for wholesale energy 

during peak events 

Reduced cost of 

producing wholesale 

energy 

Reduced GHG emissions 

through the avoided 

usage of gas peaker 

plants during peak 

events 

4.3 Scenarios (Counterfactual and with ARENA Funding)  

We estimate that ARENA’s funding of the trial brought forward the uptake of DR by approximately three years which 

forms the basis of the counterfactual scenario compared to if ARENA did not provide funding into the DR trial. These 

results are based on the following key assumptions, developed through consultation with key industry stakeholders 

and our knowledge and expertise within Australia’s DR market: 

• The adoption of DR by C&I customers was increased, expanding the previously existing capability of DR from 

large smelters and mining companies to a C&I customers with lower energy demands  

• The trial initiated the provision of residential behavioural DR projects. 

Figure 4 and Figure 5 show the adoption curves for both the counterfactual and ARENA-funded scenarios for 

residential and C&I customers respectively. We have assumed that by 2030: 

• Residential DR program operators would have invited their entire customer base to participate in the DR 

program, successfully acquiring 2% of the remaining customer base that is not yet participating in a DR 

program. 

• The C&I industry would have reached its full potential of around 10% of the total system peak demand.  
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Figure 4 – Residential Contracted DR Capacity Forecast 

  

Figure 5 – C&I Contracted DR Capacity Forecast 

  

More detailed information on the success of the customer acquisition process for both residential and C&I customers, 

including the sign-up rates and the type of customers which have signed up, would improve the accuracy of the 

uptake scenarios. This is especially significant for the residential customer base as it would be expected that early 

adopters are more likely to sign up to these programs during the initial period, whilst mass market and late adopters 

join in later years.  

Additionally, further information on the retention rate of customers and their willingness to participate, based on the 

number of DR events called, would improve the understanding of the total volume of energy available to be reduced 

by DR over a year. Across the modelling period, we have assumed that DR program operators would call on two-hour 

long DR events four times a year. 
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4.4 Cost Benefit Assessment 

The key costs and benefits associated with DR as well as the associated overall benefit from ARENA’s funding are: 

• RERT participation benefits as DR projects can be paid to provide emergency services in the RERT market. This 

is calculated based on the total volume of energy available and delivered from DR customers as well as the 

average RERT prices, the average activated volume of energy required to alleviate the emergency event, and 

the average number of events in a year based on historic RERT events.  

Assuming DR program operators would enter a RERT contract with a price structure that is more cost effective 

than that of other RERT participants, the overall cost of providing emergency services in the RERT would 

decrease as DR pushes out more expensive participants. This would benefit all customers. Further information 

is required to better quantify this benefit, including the cost associated with DR participants to reduce their 

demand and the payments DR program operators would provide to DR participants. This would help to 

determine the short run marginal cost that would be used to enter a contract in the RERT market. 

• Wholesale market savings as C&I DR program operators can bid into the wholesale market which provides the 

opportunity to access revenue from the wholesale market, whilst also avoiding the costs for parties exposed to 

the wholesale market such as retailers or some C&I customers. This is calculated based on the total volume of 

energy available and delivered from DR customers as well as the total cost of wholesale energy, using an 

average of the peak spot prices in each state in the NEM in the past 3 years. 

Assuming DR program operators would bid into the wholesale market at a rate that is more cost effective 

than other participants, the overall cost of producing wholesale energy would decrease as DR pushes out 

more expensive participants. This would benefit all customers. Similar to that of the RERT participation 

benefits, further information is required to quantify this benefit. 

• FCAS participation benefits as DR projects can be paid to provide frequency services in the FCAS market. Due 

to the nature of reducing demand and the activation time required to provide DR, DR is limited to the Lower 

5-minute FCAS market. The benefit is calculated using the total capacity available and delivered from DR 

customers and historic FCAS prices in the Lower 5-minute market.  

• DR enablement costs associated with DR program operators developing the functionality and capability for 

DR, such as installing hardware or developing software for customer access. These are calculated using a 

breakdown of the total funding for each project, including those from ARENA, the NSW government and 

private investment, adjusted to reflect the costs associated with a commercial DR program rather than a trial. 

We note that the ARENA projects include additional costs, such as those for knowledge sharing and travel, 

which we have excluded as they are assumed to be specific costs related to meeting the overall trial 

requirements. As data on the breakdown of costs is limited, more detail of enablement costs of a commercial 

DR program rather than a trial would increase the validity of this assessment. 

• DR operating costs as DR program operators have costs associated with operating the DR project, including 

customer acquisition costs, operating and maintenance costs, project management and salary and paying 

customers for their participation. Similar to DR enablement costs, these are calculated based on the total 

funding for each project adjusted against a benchmark of a commercial business. More detail of operating 

costs which would better reflect the costs associated with a commercial DR program rather than a trial would 

increase the validity of this assessment. 

• GHG abatement as the increased adoption of DR reduces the need for gas peaking and diesel generators to 

provide services in the RERT or wholesale market, resulting in an abatement of GHG. The impact of ARENA’s 

DR, however, does not impact the supply of renewable energy compared to the counterfactual as emergency 

or wholesale services would have been supplied by gas peaking plants and diesel generators. This benefit is 

not quantified in the CBA but is stated as an additional environmental benefit. 
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Further details on the key costs and benefits, including those not included in this assessment, and their associated key 

assumptions and inputs are discussed in Appendix Sections 6.4 and 6.5 respectively. 

The total net benefits from 2017 to 2030 for the “With ARENA Funding scenario” in the NEM is shown in Figure 6 

below assuming DR is available from 2017. The cost to enable DR programs and supply DR is proportional to the 

associated benefits gained from participating in the RERT, wholesale and FCAS markets from the infrequent DR events, 

resulting in a Benefit Cost Ratio (BCR) of 1.25 compared to all costs. 

Figure 6 – NPV of DR Costs and Benefits from 2017 to 2030 (With ARENA Funding Scenario) 

   

Accelerating the adoption of DR in the NEM achieved through ARENA’s funding would have increased the total and 

net benefits by around 41% and 14% from 2017 to 2030 respectively, as shown in Figure 7 below. The use of DR would 

have also led to a reduction of between 55,000-75,000 tonnes of GHG emissions which would have otherwise been 

emitted from gas peaking plants or diesel generators. 

Figure 7 – Comparison of 2017 to 2030 NPV of DR Costs and Benefits by Scenario 
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5. Summary and recommendations 

5.1 Summary 

Overall, CutlerMerz considers that the ARENA funding of its portfolio of DR projects was appropriate, effective, and 

efficient.   

The trial directly resulted in the acceleration of the market for commercial and industrial (C&I) DR services in Australia 

and provided critical lessons to the industry in the applicability of residential programs for DR.  The portfolio of projects 

as a whole was effective in delivering and exceeding the trial’s objective of 200MW of tested DR capacity for the RERT.  

This broad success was driven by a combination of two external factors. Firstly, the trial was initiated at a time in 2017 

when peak demand was a critical issue within the National Electricity Market (NEM) and thus the need for alternate 

solutions to manage peak demand existed. This meant that both AEMO and the industry more generally were 

incentivised to establish a trial at a scale sufficient to meaningfully contribute to managing extreme peak demand. 

Secondly, over the course of the trial the importance of DR in enabling a high-penetration renewable energy system 

became increasingly apparent. This culminated in Australian Energy Market Commission (AEMC) receiving a rule 

change request in August 2018, midway through the trial, from the Public Interest Advocacy Centre (PIAC) to introduce 

a mechanism for wholesale DR in the NEM. This provided an actionable mechanism with which to apply learnings from 

the DR trial.  

ARENA’s DR trial accelerated scope definition of DR projects for funding recipients and provided the capital and 

internal commitment required for organisations to effectively test DR technologies and commercial models.  

The trial directly gave rise to a competitive market for DR market in the C&I sector. The market is now close to 

saturated in Victoria and NSW such that retailers and aggregators now compete to procure DR services from fit for 

purpose C&I facilities in these states.  

Learnings within the trial also informed AEMC’s wholesale demand response mechanism rule change which will result 

in an expanded market for C&I DR market implemented in October 2021. This report suggests that AEMC’s rule 

change validates the effectiveness of the DR trial in accelerating the market for DR.  

The trial also identified clear lessons for the residential DR segment. Notably, behavioural demand response programs 

provided customer engagement benefits to retailers. Additionally, controlled load demand response programs proved 

less effective in gaining wider adoption due to the cost to implement and customers being resistant to relinquish 

control.  

Based on our review and stakeholder interviews, we estimate that overall, the DR trial brought forward the market for 

DR services in Australia by approximately three years. Specifically, this was due to milestone deliverables within the trial 

which required participants to deploy technology at scale and pace. Without these milestone targets, participants 

stated that they would not have deployed at such scale and/or “failed fast” as challenges emerged.  

An identified limitation of the trial as that it concentrated on enabling and measuring the effectiveness RERT demand 

response. This meant that financial benefits of using DR to enable wholesale market arbitrage was not captured. This 

report suggests that wholesale market benefits provide the greatest financial incentive to enabling demand response.  

Additionally, the trial could have improved the effectiveness of data collection. A more structured data collection plan 

that focused on commercial data such as customer acquisition costs, costs to enable DR for C&I customers and 

customers wiliness to participate would have proved valuable.  

We estimate that the acceleration of a DR market by three years across the NEM has a BCR of 1.25 over the modelling 

period. The use of DR is also estimated to lead to a reduction of between 55 to 75 kilotonnes of GHG emissions which 

will otherwise be emitted from gas peaking plants or diesel generators. 
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5.2 Recommendations 

It is recommended that the following approaches be implemented to further improve the appropriateness, 

effectiveness, and efficiency of future portfolios of projects.  

Appropriateness 

- Articulate ARENA’s approach and strategy with respect to DR (and other enablement technologies) and how it 

increases the competitiveness and supply of renewable energy. Feedback from DR funding recipients suggests 

that ARENA has the skill set to manage and execute portfolios such as the DR trial. However, establishing and 

articulating how DR enables ARENA’s legislative objectives may assist in ensuring portfolio objectives, data 

collection and final outcomes meet the legislative objectives.  

- The trial validated C&I as the most cost-effective means to enable DR. Future funding could test two pathways 

to increase adoption of DR; 

o The trial validated funding recipient’s ability to provide DR to access RERT benefits. The costs for 

funding recipients to provide DR to access wholesale market benefits was not tested. Future trials 

could focus on better understanding the cost and benefits of using DR to access wholesale market 

benefits for C&I customers. Doing so could identify the technical and commercial gaps for wider 

adoption of DR in the C&I market.  

- The cost of capital and technical challenges to enable controlled DR for residential programs inhibited scaled 

deployment of the technology, thus retailers are less incentivised to implement the technology. It was 

reported that this was in part due to the lack of standards that mandate compatibility of demand response 

enabling devices with air conditioning units (and other high load devices). It is suggested that the adoption of 

pragmatic standards will help lower the cost of and therefore uptake of control load demand response. 

Effectiveness  

- A benefit of ARENA’s DR trial was that it deployed capital at scale to initiate the development of the demand 

response market. It suggests that developing trials at scale helps obtain the critical mass necessary to establish 

new markets and accelerate uptake of technologies. Though there are applications in which a ‘fail fast’ 

strategy may be applicable, the DR trial highlighted benefits of scale. Within the renewable energy space in 

Australia, ARENA is one of the few organisations that is capable of delivering trials sufficiently large to 

establish new markets. Identifying future technologies that have the potential to be deployed at scale will be 

of value for ARENA and Australia.  

- Establish an assessment framework with which to assess the portfolio of projects prior to initiating the funding 

activities. This may assist in: 

o Providing alignment between portfolio objectives and data collection, improving the effectiveness of 

data collection to meet the funding goals. This should include collection of data to better evaluate 

the cost and benefits of the trialed technologies.  

o Driving project goals such as effectively leveraging public sector and private sector funding to meet 

ARENA’s legislative objectives and Performance Framework targets.  

- Maximise the effectiveness of knowledge sharing through focusing on mechanisms that provide the most 

value:  

o Funding recipients found the face-to-face workshops most impactful for sharing industry learnings. 

Running more workshops and establishing expert working groups is expected to accelerate industry 

learning and the enablement of technologies.  
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o Providing feedback and guidance to funding recipients on the quality and content of knowledge 

sharing reports such that reports contribute to the portfolio objectives and ARENA’s legislative 

objectives.  

- Further data collection to better quantify the potential of DR and its impact on the competitiveness and supply 

of renewable energy. Programs that gather data on the following would be of value:  

o Success of the customer acquisition process for both residential and C&I customers and once 

acquired, the customer retention rates.  

o The cost of C&I customers to participate in DR markets as a result of managing their energy demand. 

o Customers’ willingness to participate in the wholesale market including frequency and duration of DR 

events. 

Efficiency 

- Continue to pursue funding partnerships with other government departments and agencies when portfolio 

objectives align. In the case of the DR trials, the fact that ARENA was the single point of contact proved an 

efficient model, with NSW Government engaging less with funding recipients.   



Evaluation of ARENA’s Demand Response Portfolio 

 
 

 

36 

 

6. Appendix 

6.1 Demand Response Portfolio Evaluation Framework  

Table 8 – Demand Response Portfolio Evaluation Framework 

Criteria Does not meet the criteria Partially meets the criteria Fully meets the criteria 

Appropriateness 

Overall, the DR projects 
assessed are appropriate in 
terms of meeting ARENA’s 
legislated objectives 

Overall, it is difficult to say 

that the DR projects assessed 

meet ARENA’s legislated 

objectives, with large 

inconsistencies between 

projects 

Overall, the DR projects 

largely meet ARENA’s 

legislated objectives with 

some clear exceptions 

Overall, the DR projects 

assessed meet ARENA’s 

legislated objectives 

Overall, the DR projects 
assessed are appropriate in 
terms of contributing towards 
the expected results described 
in ARENA’s Performance 
Framework 

Overall, it is difficult to say 

that the DR projects assessed 

meet ARENA’s Performance 

Framework, with large 

inconsistencies between 

projects 

Overall, the DR projects 

largely meet ARENA’s 

Performance Framework with 

some clear exceptions 

Overall, the DR projects 

assessed meet ARENA’s 

Performance Framework 

Overall, the DR projects 
assessed are appropriate in 
terms of meeting the DR 
Competitive Round objectives 

Overall, it is difficult to say 

that the DR projects assessed 

meet the DR Competitive 

Round objectives, with large 

inconsistencies between 

projects 

Overall, the DR projects 

largely meet the DR 

Competitive Round objectives 

with some clear exceptions 

Overall, the DR projects 

assessed meet the DR 

Competitive Round objectives 

Overall, the frequency of 
reporting required (milestones, 
finances and knowledge 
sharing) under the funding 
agreement was appropriate  

Reporting frequency was 

insufficient to disseminate 

information or was overly 

cumbersome and an 

inefficient use of time 

Reporting frequency was 

sufficient, however there are 

clear areas for improvement 

Reporting frequency was 

good / sufficient 

Effectiveness 

There are ancillary benefits 
outside of the RERT program  

Overall, the program was very 

limited in identifying and 

delivering ancillary benefits 

outside of the RERT program 

Overall, there were some 

ancillary benefits identified 

and delivered outside of the 

RERT program, but these 

tended to be limited to a 

small number of projects.  

Overall, there were significant 

ancillary benefits identified 

and delivered outside of the 

RERT program, by the 

majority of projects 

A qualitative assessment 
suggests the TRL of the DR 
technology has progressed as 
a result of the ARENA funding  

Overall, it is difficult to say 

that the TRL of the DR 

technology has progressed as 

a result of the ARENA funding 

Overall, the TRL of the DR 

technology has progressed as 

a result of the ARENA 

funding, but this is driven by 

a small number of projects 

rather than across the board 

Overall, the TRL of the DR 

technology has progressed as 

a result of the ARENA 

funding, with significant 

contributions from all/most 

projects  
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Criteria Does not meet the criteria Partially meets the criteria Fully meets the criteria 

A qualitative assessment 
suggests the CRI of the project 
technology has progressed as 
a result of the ARENA funding 

Overall, it is difficult to say 

that the CRI of the DR 

technology has progressed as 

a result of the ARENA funding 

Overall, the CRI of the DR 

technology has progressed as 

a result of the ARENA 

funding, but this is driven by 

a small number of projects 

rather than across the board 

Overall, the CRI of the DR 

technology has progressed as 

a result of the ARENA 

funding, with significant 

contributions from all/most 

projects  

The trial provides ‘good’ 
coverage of the DER 
Technology Integration 
Functional Framework’s 
functional areas which are 
applicable to DR 

Overall, there is poor 

coverage of the relevant 

functional areas within the 

DER Technology Integration 

Functional Framework   

Overall, there is some 

coverage of some of the 

relevant functional areas 

within the DER Technology 

Integration Functional 

Framework, but this tends to 

be concentrated in certain 

areas with opportunities 

missed in others  

Overall, there is good 

coverage of all the relevant 

functional areas within the 

DER Technology Integration 

Functional Framework 

Knowledge sharing activities 
enhanced the competitiveness 
of renewable energy 
technologies 

Overall, it is difficult to say 

that the DR projects 

enhanced the 

competitiveness of renewable 

energy technologies 

Overall, the DR projects 

enhanced the 

competitiveness of renewable 

energy technologies, but this 

was driven by a small number 

of projects rather than across 

the board 

Overall, the DR projects 

enhanced the 

competitiveness of renewable 

energy technologies, with 

significant contributions from 

all/most projects 

Knowledge sharing activities 
better informed the public 
about renewable energy 
technologies and the role they 
can play in Australia’s energy 
transition 

Overall, it is difficult to say 

that the DR projects better 

informed the public about 

renewable energy 

technologies 

Overall, the DR projects 

better informed the public 

about renewable energy 

technologies, but this was 

driven by a small number of 

projects rather than across 

the board 

Overall, the DR projects 

better informed the public 

about renewable energy 

technologies, with significant 

contributions from all/most 

projects 

Overall, ARENA’s 
responsiveness to 
communications with funding 
recipients was effective 

Poor / slow Reasonable with room for 

improvement  

Excellent 

Overall, the timeliness of the 
milestones / progress report 
assessment process was 
effective 

Poor / slow Reasonable with room for 

improvement  

Excellent 

Efficiency 

The total cost per MWh of DR 
appears to be efficient relative 
to benchmarks* 

The total cost per MWh of DR 

is much higher (more than 

100%) than the benchmark 

project (or industry value) 

The total cost per MWh of DR 

is somewhat higher (between 

50% and 100%) than the 

benchmark project (or 

industry value) 

The total cost per MWh of DR 

is close (within 50% of the 

benchmark project (or 

industry value) 
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Criteria Does not meet the criteria Partially meets the criteria Fully meets the criteria 

Trial participants (including 
funding recipients, ARENA, 
NSW Government and 
AEMO) believe that the trial 
was efficiently delivered by 
ARENA  

The majority of trial 

participants believe that the 

trial was not efficiently 

delivered by ARENA with 

significant opportunities for 

improvement 

The majority of trial 

participants believe that the 

trial was somewhat efficiently 

delivered by ARENA with 

some opportunities for 

improvement  

OR  

Some trial participants believe 

that the trial was not 

efficiently delivered by 

ARENA with significant 

opportunities for 

improvement 

The majority of trial 

participants believe that the 

trial was efficiently delivered 

by ARENA with limited 

opportunities for 

improvement 

* The benchmarks used to compare the efficiency of the trial delivery includes the 2019 maximum wholesale regional reference price 

(RRP) and the 2019 RERT cost (both in $/MWh) to compare against the peak prices of the markets that DR can participate in. More 

information is detailed in Section 3.3.3. 

  



Evaluation of ARENA’s Demand Response Portfolio 

 
 

 

39 

 

6.2 Demand Response Project Portfolio 

Table 9 – Demand Response Project Portfolio 

Proponent name Project title State ARENA ref. AEMO Ref. 

AGL Energy Services AGL Energy 

Application for 

Demand Response 

NSW 
2017/ARP070  

MB012 

EnergyAustralia Energy Australia 

Demand Response 

NSW 
2017/ARP077  

VP008 

VIC & SA 
2017/ARP078  

VP005 

Enel X Pty Ltd EnerNOC Demand 

Response 

NSW 
2017/ARP075  

MG029 

VIC 
2017/ARP076  

MG026 

Flow Power Flow Power Energy 

Under Control 

Demand Response 

NSW 
2017/ARP065  

DE021 

Intercast & Forge Intercast & Forge 

Demand Response 

SA 
2017/ARP064  

PW007 

Powershop Australia Powershop Australia 

Demand Response 

Program 

VIC 
2017/ARP079  

MB009 

United Energy United Energy 

Distribution Demand 

Response 

VIC 
2017ARP068  

RB006 

Zen Ecosystems Zen Ecosystems 

Demand Response 

VIC & SA 
2017ARP069  

MJ005 

 

  

https://drive.google.com/drive/folders/0B_3HzTEaPay0dDk4Y19GNmFiV00?usp=sharing
https://drive.google.com/drive/folders/0B_3HzTEaPay0bHoxcVJsUVFsVDg?usp=sharing
https://drive.google.com/drive/folders/0B_3HzTEaPay0NkdCRGhFVVBxQkk?usp=sharing
https://drive.google.com/drive/folders/0B_3HzTEaPay0eElRQ0hscmhkX0k?usp=sharing
https://drive.google.com/drive/folders/0B_3HzTEaPay0Y3V4ekNDVHZKdHc?usp=sharing
https://drive.google.com/drive/folders/0B_3HzTEaPay0SmhjaTdkdTZHQ0U?usp=sharing
https://drive.google.com/drive/folders/0B_3HzTEaPay0Y1BhMzhwOHFHQm8?usp=sharing
https://drive.google.com/drive/folders/0B_3HzTEaPay0NEQ5QUZFdDdlLTA?usp=sharing
https://drive.google.com/drive/folders/0B_3HzTEaPay0YjZXck9pR0lYcjA?usp=sharing
https://drive.google.com/drive/folders/0B_3HzTEaPay0RzNkakw2cHBsV1k?usp=sharing
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6.3 Demand Response Project Descriptions 

Table 10 – Demand Project Descriptions 

 

PROJECT Project Summary 
ARENA Project 

Page 

AGL Demand Response 

(NSW) 

The AGL Demand Response project involves the deployment 

of 18 MW of demand response reserves, increasing to 19 MW 

and 20 MW in years two and three respectively. Seventeen 

megawatts was to be delivered through commercial and 

industrial participants, while the remaining 3 MW was to be 

delivered from AGL’s NSW residential customers.   The project 

will deliver its demand response reserves through a 

combination of residential direct load control (DLC) and 

behavioural demand response, together with commercial and 

industrial demand response. 

 

The DLC Peak Energy Rewards – Managed For You program 

allows residential customers to nominate their own devices, 

such as air conditioners and electric vehicle charging stations, 

to be remotely controlled by AGL during a demand response 

event. The Peak Energy Rewards – Managed By You program 

involves AGL asking residential customers to reduce their 

electricity usage during demand response events. In return for 

participating in the Peak Energy Rewards programs, customers 

are rewarded with a variety of financial incentives. 

 

Large commercial and industrial energy users such as 

shopping centres, telecommunications companies, water 

utilities and manufacturing plants also signed on to participate 

in AGL’s commercial and industrial demand response 

portfolio. 

AGL 

EnergyAustralia Demand 

Response Program (SA, VIC) 

The EnergyAustralia Demand Response Program (DR) 

program involves the deployment of 18 MW of DR in NSW, 

increasing to 20 MW in years two and three. The program 

also involves 20 MW of DR in VIC/SA in year one, increasing 

to 30 MW in years two and three. The programme objective 

was to provide up to 50 megawatts (MW) of DR capacity per 

year over the next three years, which can be called upon by 

AEMO. The capacity was derived as follows: 

 

• 18 MW of DR in NSW in the first year of the trial, increasing 

to 20 MW in years two and three 

• 20 MW of DR in VIC/SA in year one, increasing to 30 MW in 

years two and three 

EnergyAustrali

a 

EnergyAustralia Demand 

Response Program (NSW) 

Enel X (formerly EnerNOC) 

Demand Response Project 

(VIC) 

Enel X (formerly EnerNOC) was contracted to deliver 20 MW 

in New South Wales and 30 MW in Victoria in each of the 

three years of the trial. The combined 50 MW demand 

Enel X 

https://arena.gov.au/projects/agl-demand-response/
https://arena.gov.au/projects/energyaustralia-demand-response-program/
https://arena.gov.au/projects/energyaustralia-demand-response-program/
https://arena.gov.au/projects/enel-x-demand-response-project/
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Enel X (formerly EnerNOC) 

Demand Response Project 

(NSW) 

response portfolio consisted of commercial and industrial 

energy users who agreed to safely reduce their electricity 

consumption during demand response events dispatched by 

AEMO. 

 

Having installed its own metering technology at customer 

sites, energy are capable of implementing load curtailment 

within 10 minutes of receiving dispatch instructions from Enel 

X indicating that a demand response event is commencing. In 

addition, a portion of the sites has also been equipped with 

control equipment that allows Enel X to remotely initiate a safe 

load reduction. 

Flow Power Energy Under 

Control Demand Response 

(NSW) 

The Flow Power Energy Under Control Demand Response 

project partners with commercial and industrial businesses 

across New South Wales to provide strategic reserves and grid 

stability under the Demand Response (DR) initiative. Flow 

Power’s “Energy Under Control” project aimed to provide an 

escalating reserve of 5 MW in year 1, 15 MW in year two and 

20 MW in year three. 

 

The Flow Power Energy Under Control Demand Response 

project involved the rollout of Flow Power’s kWatch® 

Intelligent Controller. The Controller provided customers live 

data feeds, alerts and integration of onsite equipment. When 

it comes to DR, the Controller allows participating businesses 

to reduce their demand in minutes when Flow Power is called 

on by AEMO under RERT. 

Flow Power 

Intercast and Forge Demand 

Response (SA) 

The Intercast and Forge Demand Response project is 

Australia’s largest iron casting foundry located in South 

Australia.  The company has installed sophisticated energy 

systems that allows it to provide dispatchable demand 

response by powering down furnaces during peak events. The 

project involved the deployment of 10 MW of demand 

response reserve to be available for each of the three years of 

the trial. 

Intercast and 

Forge 

Powershop Australia Demand 

Response Program (VIC) 

Powershop Australia’s Curb Your Power program aimed to 

deliver a total of 5 MW of emergency reserve through 

behavioural change and a smartphone monitoring app. 

 

The Powershop Australia’s Demand Response Program is 

delivered its reserve via behavioural response from residential 

and business customers in Victoria. When there is a peak 

demand event, Powershop notifies participants and asks them 

to voluntarily reduce their energy consumption for a set 

period of time. If participants reduce their usage and 

successfully hit their reduction target, they are rewarded with a 

power credit. 

 

Curb Your Power is supported by Reposit Power through their 

enabling of access to Reposit enabled batteries, in addition to 

firm capacity being provided through Monash University’s 

cogeneration facility. 

Powershop 

https://arena.gov.au/projects/flow-power-energy-under-control-demand-response/
https://arena.gov.au/projects/intercast-and-forge-demand-response/
https://arena.gov.au/projects/intercast-and-forge-demand-response/
https://arena.gov.au/projects/powershop-australia-demand-response-program/
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United Energy Distribution 

Demand Response (VIC) 

United Energy used voltage control devices installed at 47 

zone substations across its distribution network to deliver DR 

as a participant of the DR trial. The United Energy Distribution 

Demand Response project delivered over 150 MW of DR 

reserve during the three-year trial. 

 

Previously, the use of voltage control to provide demand 

response services has presented a level of risk as it could not 

be guaranteed that customer voltages would not fall below 

the stipulated regulated limits, which in turn risks household 

appliance damage. United Energy addressed this risk by 

developing an advanced technique using smart meters to 

implement voltage reduction without deteriorating their 

regulatory voltage compliance. Voltage across the network 

can be reduced by 3% on average to deliver at least 30MW of 

demand response within 10 minutes when called upon, 

sustained over a 4-hour period between 10am and 10pm on 

business days. 

United Energy 

Zen Ecosystems Demand 

Response (SA, 

The Zen Ecosystems Demand Response project aimed to see 

Zen Ecosystems deploy its “smart” connected thermostats 

across Victoria and South Australia, to aggregate and control 

heating and cooling within commercial and residential 

buildings. The project aimed to deliver 5 MW of demand 

response reserve from 1 December 2017, increasing to 15 MW 

of demand response reserve in year 3.  

Zen  

 

  

https://arena.gov.au/projects/united-energy-distribution-demand-response/
https://arena.gov.au/projects/zen-ecosystems-demand-response/
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6.4 Rationale for Costs and Benefits 

Table 11 – Detailed Costs and Benefits 

 Description Party Involved Approach to Modelling 

RERT 

participation 

benefits 

DR program operators can be 

paid to provide emergency 

services in the RERT market. 

DR program operators 

would receive this 

benefit as they are paid 

to provide services. 

This benefit is included in our quantitative 

modelling and is calculated based on the total 

volume of energy available and delivered from DR 

customers as well as the average RERT prices, the 

average activated volume of energy required to 

alleviate the emergency event, and the average 

number of events in a year based on historic RERT 

events. 

DR participants would 

receive this benefit as 

they would be paid by 

DR program operators 

for their services. 

This benefit is not included or quantified in our 

quantitative modelling as we assume DR program 

operators would pass-down some of their revenue 

to participants as part of their business model and 

as such would double-count this benefit. 

Lower RERT 

costs 

DR program operators would 

offer services into the RERT 

market which is more cost 

effective than other participants, 

driving down the overall cost of 

RERT events 

Societal benefits of 

reduced RERT costs. 

This benefit is not included or quantified in our 

quantitative modelling due to insufficient data, time 

and resources as this would require modelling of 

the RERT market and participants. 

Wholesale 

market 

savings 

C&I DR program operators can 

bid into the wholesale market 

which provides the opportunity 

to access revenue from the 

wholesale market, whilst also 

avoiding the costs for parties 

exposed to the wholesale 

market such as retailers or some 

C&I customers 

C&I DR program 

operators would 

receive this benefit as 

they are paid to 

provide services. 

This benefit is included in our quantitative 

modelling and is calculated based on the total 

volume of energy available and delivered from DR 

customers as well as the total cost of wholesale 

energy, using an average of the peak spot prices in 

each state in the NEM. 

C&I DR participants 

would receive this 

benefit as they would 

be paid by DR 

program operators for 

their services. 

This benefit is not included or quantified in our 

quantitative modelling as we assume DR program 

operators would pass-down some of their revenue 

to participants as part of their business model and 

as such would double-count this benefit. 

Lower 

wholesale 

costs 

C&I DR program operators 

would offer services into the 

wholesale market which is more 

cost effective than other 

participants, driving down the 

overall cost of generation. 

Societal benefits of 

reduced wholesale 

costs. 

This benefit is not included or quantified in our 

quantitative modelling due to insufficient data, time 

and resources as this would require modelling of 

the wholesale market and participants. 

FCAS 

participation 

benefits 

DR program operators can be 

paid to provide frequency 

services in the FCAS market 

DR program operators 

would receive this 

benefit as they are paid 

to provide services. 

This benefit is included in our quantitative 

modelling and is calculated based on the total 

capacity available and delivered from DR customers 

and historic FCAS prices in the Lower 5-minute 

market. Due to the nature of reducing demand and 

the activation time required to provide DR, DR is 

limited to the Lower 5-minute FCAS market. 

DR participants would 

receive this benefit as 

they would be paid by 

DR program operators 

for their services. 

This benefit is not included or quantified in our 

quantitative modelling as we assume DR program 

operators would pass-down some of their revenue 

to participants as part of their business model and 

as such would double-count this benefit. 
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 Description Party Involved Approach to Modelling 

Lower FCAS 

costs 

C&I DR program operators 

would offer services into the 

FCAS market which is more cost 

effective than other participants, 

driving down the overall cost of 

FCAS events. 

Societal benefits of 

reduced FCAS costs. 

This benefit is not included or quantified in our 

quantitative modelling due to insufficient data, time 

and resources as this would require modelling of 

the FCAS market and participants. 

DR 

enablement 

costs 

DR program operators have 

costs in developing the 

functionality and capability for 

DR, such as installing hardware 

or developing software for 

customer access. 

DR program operators 

would encounter this 

cost. 

This cost is included in our quantitative modelling 

and is calculated based on a breakdown of the 

total funding for each project, adjusted to reflect 

the costs associated with a commercial DR 

program rather than a trial. 

DR 

operating 

costs 

DR program operators have 

costs operating the DR 

program, such as customer 

acquisition costs, operating and 

maintenance costs, project 

management and salary and 

paying customers for their 

participation. 

DR program operators 

would encounter this 

cost. 

This cost is included in our quantitative modelling 

and is calculated based on a breakdown of the 

total funding for each project, adjusted to reflect 

the costs associated with a commercial DR 

program rather than a trial.  

GHG 

abatement 

Increased adoption of DR 

reduces the need for gas 

peaking and diesel generators 

to provide services in the RERT 

or wholesale market, resulting in 

an abatement of GHG. 

Societal benefits of 

reduced GHG. 

This benefit is not included in our quantitative 

modelling on a monetary basis and is instead 

stated as an additional environmental benefit. 
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6.5 Quantitative Evaluation Inputs and Assumptions 

Table 12 – Detailed Inputs and Assumptions 

 Assumption Description Source 

Average DR 

Enablement Cost 

$93,627/MW based on a breakdown of the project costs of the DR projects 

in the Trial adjusted against a benchmark of a commercial business. 

ARENA Trial Documents 

and CutlerMerz’s expert 

judgement 
Average DR 

Operating Costs 

$33,605/MW/yr based on a breakdown of the project costs of the DR 

projects in the Trial adjusted against a benchmark of a commercial business. 

Average FCAS 

Price 

$0.75/MW/hr based on the average prices in the Lower 5 Minute market in 

2020. This is consistent across the modelling period. 

AER’s historic FCAS prices15  

Average Rate of 

Delivered Capacity 

134% for residential customers (averaged between BDR and voltage 

reduction), and 113% for C&I customers based on the test and activation 

results of the trial across the two periods in each of the 3 trial years. 

ARENA Trial Documents 

and CutlerMerz’s expert 

judgement 

Average RERT Price $18,153/MWh based on the 2019-20 and 2020 Q4 historic RERT per unit 

pricing in the NEM. This is consistent across the modelling period. 

Historic AEMO RERT 

reports16 

Average Volume of 

Energy Required in 

the RERT 

1,420 MWh per event based on 2019-20 and 2020 Q4 historic RERT events 

in the NEM. This is consistent across the modelling period. 

C&I DR Adoption 

Forecast 

The C&I industry would have reached its full potential of around 10% of the 

total system peak demand by 2030 in the With ARENA Funding scenario. 

ClimateWorks’ 2014 

report17 

Discount Rate 7% CSIRO’s Impact Evaluation 

Guide18 

Diesel GHG 

Emissions 

70.20 kg CO2e/GJ of fuel combusted representing scope 1 emissions. DISER’s 2020 National 

Greenhouse Accounts 

Factors report19 
Natural Gas GHG 

Emissions 

51.53 kg CO2e/GJ of fuel combusted representing scope 1 emissions. 

Number and 

Length DR Events 

DR program operators would call on two-hour long DR events four times a 

year. This is consistent across the modelling period. 

Program durations and 

frequencies outlined in 

ARENA Trial Documents 

and CutlerMerz’s expert 

judgement 

Residential DR 

Adoption Forecast 

Residential DR program operators would have invited their entire customer 

base to participate in the DR program by 2030 in the With ARENA Funding 

scenario, successfully acquiring 2% of the remaining customer base that is 

not yet participating in a DR program.  

Customer acquisition rates 

and targets outlined in 

ARENA Trial Documents 

and CutlerMerz’s expert 

judgement 

Volume Weighted 

Average Critical 

Peak Price 

$5,284.45/MWh based on the volume weighted average peak spot prices in 

2018, 2019 and 2020 in each state in the NEM. This is consistent across the 

modelling period. 

Historic AEMO wholesale 

pricing20 

 

 
15 AER (2021) ‘Quarterly global FCAS prices by services’, https://www.aer.gov.au/wholesale-markets/wholesale-statistics/quarterly-global-fcas-prices-

by-services  
16 AEMO (2021) ‘RERT Reporting’, https://aemo.com.au/energy-systems/electricity/emergency-management/reliability-and-emergency-reserve-

trader-rert/rert-reporting  
17 ClimateWorks (2014) ‘Industrial demand side response potential’, https://www.climateworksaustralia.org/wp-

content/uploads/2019/10/climateworks_industrial_demand_side_response_potential_feb2014.pdf  
18 CSIRO (2020) ‘Impact Evaluation Guide’, https://www.csiro.au/-/media/About/Files/Our-impact-framework/CSIROImpactEvaluationGuide_WEB.pdf  
19 Department of Industry, Science, Energy and Resources (2020) ‘National Greenhouse Accounts Factors’, 

https://www.industry.gov.au/sites/default/files/2020-10/national-greenhouse-accounts-factors-2020.pdf  
20 AEMO (2021) ‘Aggregated price and demand data’, https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-nem/data-

nem/aggregated-data  

https://www.aer.gov.au/wholesale-markets/wholesale-statistics/quarterly-global-fcas-prices-by-services
https://www.aer.gov.au/wholesale-markets/wholesale-statistics/quarterly-global-fcas-prices-by-services
https://aemo.com.au/energy-systems/electricity/emergency-management/reliability-and-emergency-reserve-trader-rert/rert-reporting
https://aemo.com.au/energy-systems/electricity/emergency-management/reliability-and-emergency-reserve-trader-rert/rert-reporting
https://www.climateworksaustralia.org/wp-content/uploads/2019/10/climateworks_industrial_demand_side_response_potential_feb2014.pdf
https://www.climateworksaustralia.org/wp-content/uploads/2019/10/climateworks_industrial_demand_side_response_potential_feb2014.pdf
https://www.csiro.au/-/media/About/Files/Our-impact-framework/CSIROImpactEvaluationGuide_WEB.pdf
https://www.industry.gov.au/sites/default/files/2020-10/national-greenhouse-accounts-factors-2020.pdf
https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-nem/data-nem/aggregated-data
https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-nem/data-nem/aggregated-data
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6.6 Project Specific Evaluations  

 Project evaluation framework 

Table 13 – Project Specific Evaluation Framework 

Criteria Does not meet the criteria Partially meets the criteria Fully meets the criteria 

Appropriateness – ARENA’s legislated objectives  

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
improve the competitiveness 
of renewable energy 
technologies  

Project objectives in no way 
link to ARENA’s legislative 
objectives to improve the 

competitiveness of renewable 
energy technologies.  

Project objectives somewhat 
align to ARENA’s legislative 
objectives to improve the 

competitiveness of renewable 
energy technologies.  

Project objectives clearly align 
to ARENA’s legislative 

objectives to improve the 
competitiveness of renewable 

energy technologies.  

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
increase the supply of 
renewable energy in Australia 

The project objectives in no 
way link to increasing the 

supply of renewable energy 
in Australia.  

The project objectives 
somewhat link to increasing 

the supply of renewable 
energy in Australia.  

The project objectives are 
clearly linked to increasing 
the supply of renewable 

energy in Australia.  

Appropriateness – ARENA’s Performance Framework  

The funding provided to the 
project by ARENA supports 
technologies that align with 
ARENA”s ‘Priority Areas’ 

The project is not aligned to 
any of ARENA’s priority areas 

The project is only weakly 
aligned to ARENA’s priority 

areas 

The project aligns well to at 
least one of ARENA’s priority 

areas 

Private sector invested in the 
project 

No private sector investment Leverage is outside of the 
target range, 1:2 to 1:3. 

Leverage is between the 
target range 1:2 to 1:3.  

The project intends to 
advance the TRL and CRI of 
the proposed technology 

Project objectives do not 
align with advancement of 

TRL and CRI of the proposed 
technology 

Project objectives somewhat 
align with advancement of 

TRL and CRI of the proposed 
technology 

Project objectives clearly align 
with advancement of TRL and 

CRI of the proposed 
technology 

Contractual obligations of the 
individual projects included 
knowledge sharing products 

No knowledge sharing 
product contractually 

required 

Knowledge sharing products 
required  

Knowledge sharing products 
required and collected 

The frequency of reporting 
required (milestones, finances 
and knowledge sharing) 
under the funding agreement 
relative to the nature of the 
project was sufficient 

Reporting frequency was 
insufficient to disseminate 
information OR was overly 

cumbersome and an 
inefficient use of time 

Reporting frequency 
sufficient, however there are 
clear areas for improvement.  

Reporting frequency was 
good / sufficient.  

Appropriateness – Program Objectives 
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Criteria Does not meet the criteria Partially meets the criteria Fully meets the criteria 

The project objectives align 
with the program objectives 
as stated within the Demand 
Response Competitive Round 
guidelines 

The project’s objectives do 
not align with the DER 

competitive round objectives 

The project’s objectives 
somewhat align with the DER 
competitive round objectives 

The project’s objectives 
clearly align with the DER 

competitive round objectives 

Effectiveness  

The extent to which the 
project achieved its stated 
objective/s   

The project struggled to 
achieve its stated objectives  

Project mostly achieved its 
stated objectives  

The project achieved its 
stated objectives 

There are ancillary benefits 
outside of the RERT program  

There were no ancillary 
benefits identified outside of 

the RERT program 

There may have been some 
ancillary benefits identified 

outside of the RERT program, 
but these are not well 

captured and uncertain 

There are ancillary benefits 
identified outside of the RERT 

program, which are well 
captured and detailed in 

knowledge sharing reports 

A qualitative assessment 
suggests the TRL of the 
project technology has 
progressed as a result of the 
ARENA funding.  

TRL has not progressed as a 
result of ARENA funding 

It appears that the project has 
somewhat progressed the 

TRL of the technology  

The project has clearly 
progressed the TRL of the 

technology 

A qualitative assessment 
suggests the CRI of the 
project technology has 
progressed as a result of the 
ARENA funding.  

CRI has not progressed as a 
result of ARENA funding 

It appears that the project has 
somewhat progressed the CRI 

of the technology  

The project has clearly 
progressed the CRI of the 

technology 

The project maps to the DER 
Technology Integration 
Functional Framework  
functional areas which are 
applicable to demand 
response 

The project does not map to 
any of the functional areas 

which are applicable to 
demand response 

The project does maps to 
some of functional areas 
which are applicable to 

demand response 

The project maps to all of 
functional areas which are 

applicable to demand 
response 

The project data was 
provided and collected as 
contractually required by 
ARENA 

Project data (excel/CSV) has 
not been provided by the 

funding recipient or collected 
by ARENA such that there is 
likely a breach of contract 

Some project data 
(excel/CSV) has been 

provided by the funding 
recipient or collected by 
ARENA, but it is unclear 

whether the contract 
requirements have been fully 

met.  

All core project data 
(excel/CSV) required by the 
contract has been provided 
by the funding recipient or 

collected by ARENA 

Funding recipient will 
continue demand response 
activities beyond the funded 
projects either under RERT or 
some other mechanism  

Funding recipient will not 
continue demand response 
activities beyond completion 

of the project funding 

Funding recipient will 
continue portions of the 

demand response activities 
beyond completion of the 

project funding 

Funding recipient will 
continue the demand 

response activities in full 
beyond completion of the 

project funding 
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Criteria Does not meet the criteria Partially meets the criteria Fully meets the criteria 

There is evidence of direct 
beneficiaries of the demand 
response project 

No evidence of direct 
beneficiaries from the 

demand response funding 

Evidence of a narrow 
spectrum of direct 

beneficiaries from the 
demand response funding 

Strong evidence of wide 
spectrum of direct 

beneficiaries from the 
demand response funding 

The knowledge sharing 
activities enhanced the 
competitiveness of renewable 
energy technologies (such 
activities include, but are not 
limited to, reports, 
presentations, workshops, 
interviews and working 
groups)  

No evidence of knowledge 
sharing activities enhancing 

the competitiveness of 
renewable energy 

technologies 

Some evidence of knowledge 
sharing activities enhancing 

the competitiveness of 
renewable energy 

technologies 

Clear evidence of knowledge 
sharing activities enhancing 

the competitiveness of 
renewable energy 

technologies 

The knowledge sharing 
activities better informed the 
public about renewable 
energy technologies and the 
role they can play in 
Australia’s energy transition 

No evidence of knowledge 
sharing activities informing 
the public about renewable 

energy technologies 

Some evidence of knowledge 
sharing activities informing 
the public about renewable 

energy technologies 

Clear evidence of knowledge 
sharing activities informing 
the public about renewable 

energy technologies 

ARENA’s responsiveness to 
communications requested 
by the funding recipient was 
appropriate 

Poor / slow Reasonable with room for 
improvement  

Excellent 

The timeliness of the 
milestones / progress report 
assessment process was 
appropriate 

Poor / slow Reasonable with room for 
improvement  

Excellent 

Efficiency 

The cost /MWh demand 
response is less than the 
benchmark* 

The cost / MWh of demand 
response achieve was greater 
than 100% above the 
benchmark 

The cost / MWh of demand 
response achieve was 

between 50% and 100% 
greater than the benchmark 

The cost / MWh of demand 
response achieve was within 

50% of the benchmark 

The project was efficiently 
delivered across stakeholders 
including ARENA and other 
agencies  

The project was not efficiently 
delivered with significant 
opportunities for 
improvement 

The project was somewhat 
efficiently delivered with some 

opportunities for 
improvement  

The project was delivered 
efficiently with limited 

opportunities for 
improvement 

* The benchmarks used to compare the efficiency of the trial delivery includes the 2019 maximum wholesale regional reference price 
(RRP) and the 2019 RERT cost (both in $/MWh) to compare against the peak prices of the markets that DR can participate in. More 
information is detailed in Section 3.3.3. 
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 AGL Demand Response Evaluation  

Table 14 – AGL Demand Response Project Specific Evaluation  

 

Evaluation criteria 

Appropriateness – ARENA’s legislated objectives  

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
improve the competitiveness 
of renewable energy 
technologies  

Meets the criteria 

Project aligns to ARENA’s legislative objectives to improve the competitiveness of renewable 
energy technologies.  

Demand response is considered an enablement technology, which is classified under the 
ARENA Act as renewable energy technologies. The project enabled DR, increasing the supply 

and competitiveness by virtue of participating in a multi-project trial.  

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
increase the supply of 
renewable energy in Australia 

Meets the criteria  

The project objectives are clearly linked to increasing the supply of renewable energy in 
Australia.  

AGL’s demand response objectives were to provide 20MW of demand response capacity. 

If we infer that as demand response directly and indirectly increased the proportion of 
renewable energy on the grid as described in section 3.1 then the project objectives of RERT 

enabled DR adheres to the legislative objective of increasing supply of renewable energy.  

Appropriateness – ARENA’s Performance Framework  

The funding provided to the 
project by ARENA supports 
technologies that align with 
ARENA”s ‘Priority Areas’ 

Meets the criteria  

Under ARENA’s May 2017 priorities, the project aligns well to at least one of ARENA’s priority 
areas as the project’s demand response objectives help provide grid security via the RERT.  

Within ARENA’s 2020/2021 corporate plan priority areas, it could be argued that the demand 
response objectives of the project only marginally aligns by way of reducing the requirements 

for gas peaking plants.   

Private sector invested in the 
project 

Meets the criteria  

Leverage is within of the target range, 1:2 to 1:3. Project leverage was 1:3.  

The project intends to 
advance the TRL and CRI of 
the proposed technology 

Partially meets the criteria 

Project objectives somewhat align with advancement of TRL and CRI of the proposed 
technology. 

Though there is not direct mention in the funding application of the project intending to 
increase specific technology TRL and CRI, it is understood through stakeholder interviews that 

prior to ARENA funding, AGL had limited participation in demand response. By virtue of 
participating in the program AGL would test the technologies and commerciality of the C&I and 

residential programs.  

 

Contractual obligations of the 
individual projects included 
knowledge sharing products 

Meets the criteria  

Knowledge sharing products were contractually required including knowledge sharing reports, 
participation in knowledge sharing workshops and project data.  
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Evaluation criteria 

The frequency of reporting 
required (milestones, finances 
and knowledge sharing) 
under the funding agreement 
relative to the nature of the 
project was sufficient 

Partially meets the criteria 

The frequency of reporting was overall sufficient and adequate.  

AGL found the knowledge sharing workshops conducted in the early stages of the projects were 
very insightful and would have wanted to see them continued throughout the entire trial period. 

Appropriateness – Program Objectives 

The project objectives align 
with the program objectives 
as stated within the Demand 
Response Competitive Round 
objectives 

Meets the criteria  

The project’s objectives clearly align with the DER competitive round objectives. 

1) The project objectives aimed to demonstrate that DR was an effective source of 
reserve capacity through proposing 20MW of DR capacity.  

2) The project objectives allowed for physical testing of the subscribed DR capacity.  

3) The project objectives proposed testing of effectively three programs: C&I, residential 
BDR and residential controlled DR. This infers testing a range of technologies and 

commercial models.  

Effectiveness  

The extent to which the 
project achieved its stated 
objective/s   

Meets the criteria  

Project mostly achieved its stated objectives.  

At the time of writing, the test results for the final year 3 tests were not available however the 
ability of AGL C&I customers to provide the contracted DR in the scheduled tests is given below.  

 

 

 

AGL have demonstrated from their summer testing they can deliver the additional 3 MW from 
their residential portfolio.  

 
Year 1 Year 2 

C&I Contracted to AEMO 17 MW 17 MW 
Period 1 15.4 MW 12.4 MW 
Period 2 17.74 MW 20.9 MW 

There are ancillary benefits 
outside of the RERT program  

Partially meets the criteria 

There may have been some ancillary benefits identified outside of the RERT program, but these 
are not well captured. 

The knowledge sharing reports provide detailed analysis of the programs, however, do not have 
a lessons learnt summary that clearly summarises the lessons of the projects. Ancillary benefits 
captured through interviews include.  

- C&I wholesale market exposure informed the wholesale demand response rule 
change.  

- C&I DR now part of AGL’s BAU with an intent to reduce C&I bills. 

- BDR showed clear benefits for retailers in improving customer retention. As a result, 
BDR program has transitioned to BAU for residential customers with smart meters. 

- AGL’s residential program improved public awareness of the demand response and 
it’s benefits with approximately 50,000 customers now participating. A significant 
increase from the initial customer base of 750 customers.  
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Evaluation criteria 

A qualitative assessment 
suggests the TRL of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Meets the criteria  

The project has clearly progressed the TRL of the technology. 

AGL’s Demand Response competitive round Funding Approval states the majority (62.5%) of 
AGL’s project cost would be consumed by customer retention. Interviews suggest technical 

lessons were learnt in the C&I portfolio, particularly in integrating load monitoring equipment of 
customers sites. In the residential portfolio however, the major technical lessons related to how 

to efficiently engage with customers.  

AGL scored the technical readiness of the technology at project commencement as TRL 9, the 
maximum score. However, upon testing of the Greensync site monitoring equipment a number 

of issues were encountered. In reflection, a pre-project score of TRL 9 may have been overly 
optimistic.  

A qualitative assessment 
suggests the CRI of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Meets the criteria  

The project has clearly progressed the CRI of the technology.  

The C&I project tested the C&I wholesale market and greatly improved the AEMC wholesale 
market rule change for the better which antidotally improves the commerciality of the 

technology.  

Similarly, the residential DR program provided lessons in the ability of DR to improve customer 
engagement resulting in AGL continuing the project past the end of the program.   

Given the development of the DR market a CRI 4 (multiple commercial application) may be 
appropriate.  

The project maps to the DER 
Technology Integration 
Functional Framework  
functional areas which are 
applicable to demand 
response 

Meets the criteria  

Not captured as a project within the State of Distributed Energy Resources Technology 
Integration Report, however project maps to the DER functional framework. 

The project data was 
provided and collected as 
contractually required by 
ARENA 

Partially meets the criteria 

Some project data (excel/CSV) has been provided by the funding recipient or collected by 
ARENA, but it is unclear whether the contract requirements have been fully met.  

The majority of the data is captured in the knowledge sharing reports. No evidence of DR 
management cost data such as cost to recruit customers. No evidence of complete excel / CSV 
files as in the contractual requirement under Project Data. No evidence of data being displayed 

on the project webpage for download.  

Funding recipient will 
continue demand response 
activities beyond the funded 
projects either under RERT or 
some other mechanism  

Meets the criteria  

The project shall continue in full beyond completion of project funding. 

An outcome that is not unexpected when a new technology or business model is being tested. 
It demonstrates that the knowledge generated has informed decision-making. The C&I program 

and the BDR program shall continue beyond the funded projects.   

There is evidence of direct 
beneficiaries of the demand 
response project 

Meets the criteria  

Strong evidence of wide spectrum of direct beneficiaries from the demand response funding. 

Beneficiaries include residential and C&I customers with reductions in electricity bills, AEMO with 
enabled RERT capacity and the funding recipient with perceived improved customer 

engagement as a result of the BDR project.  
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Evaluation criteria 

The knowledge sharing 
activities enhanced the 
competitiveness of renewable 
energy technologies (such 
activities include, but are not 
limited to, reports, 
presentations, workshops, 
interviews and working 
groups)  

Partially meets the criteria 

The knowledge sharing activities enhanced the competitiveness of renewable energy 
technologies insofar as DR can be classified as an enabler of such technologies. The knowledge 
sharing workshops were of value for the funding recipients, allowing for sharing of knowledge 

which resulted in greater technical and commercial development, and a resultant increase in DR 
competitiveness / supply.  

The knowledge sharing 
activities better informed the 
public about renewable 
energy technologies and the 
role they can play in 
Australia’s energy transition 

Partially meets the criteria 

Some evidence of knowledge sharing activities informing the public about renewable energy 
technologies. 

The public through the BDR project has a greater awareness of demand response and the role 
it plays in grid security and managing energy usage. Residential consumers themselves 

understood in general the purpose of the program and the fact that in their eyes, 'it made 
sense'. AGL’s residential program improved public awareness of the demand response and it’s 
benefits with approximately 50,000 customers now participating. A significant increase from the 

initial customer base of 750 customers. 

The increase in customer awareness however appears to be a result of Demand Response 
participation, not as a result of knowledge sharing activities.   

ARENA’s responsiveness to 
communications requested 
by the funding recipient was 
appropriate 

Partially meets the criteria 

Interview’s suggests interactions with ARENA have been positive. Reports that ARENA were easy 
to engage with and provided useful support. However staff turnover over the course of the 

program introduced some inefficiencies in project coordination.  

The timeliness of the 
milestones / progress report 
assessment process was 
appropriate 

Does not meet the criteria 

In general, the release of the public reports was slow. Reportedly up to 12-18 months after 
completion of the project’s year end.  

Efficiency 

The cost /MWh demand 
response is less than the 
benchmark 

Partially meets the criteria 

The total cost per MWh of DR is somewhat higher (between 50% and 100%) than the 
benchmark project (or industry value). 

AGL’s cost per MWh cost was $23,304/MWh.  

This is above the 2019 maximum wholesale RRP of $14,700 per MWh and below the 2019 RERT 
cost of $18,442 per MWh. 

The project was efficiently 
delivered across stakeholders 
including ARENA and other 
agencies  

Partially meets the criteria 

The project was somewhat efficiently delivered with some opportunities for improvement.  

The funding recipient had positive engagement experiences with ARENA throughout the 
program. Less engagement was made with NSW Government; however this was by design.  

There was a theme that the established contracts did not provide sufficient flexibility to 
dynamically adjust as the projects required. However, funding recipient reported subsequent 

management of the contract, given its constraints, as was well performed by ARENA.  
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 EnergyAustralia Demand Response Evaluation  

Table 15 – EnergyAustralia Demand Response Project Specific Evaluation  

 

Evaluation criteria 

Appropriateness – ARENA’s legislated objectives  

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
improve the competitiveness 
of renewable energy 
technologies  

Meets the criteria 

Project aligns to ARENA’s legislative objectives to improve the competitiveness of renewable 
energy technologies.  

Demand response is considered an enablement technology, which is classified under the 
ARENA Act as renewable energy technologies. The project enabled DR, increasing the supply 

and competitiveness by virtue of participating in a multi-project trial. 

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
increase the supply of 
renewable energy in Australia 

Meets the criteria  

The project objectives are clearly tied and link to increasing the supply of renewable energy in 
Australia.  

EnergyAustralia’s demand response objectives were to provide 20MW of demand response 
capacity in NSW and 30MW in VIC/SA. 

If we infer that as demand response directly and indirectly increase the proportion of renewable 
energy on the grid as described in section 3.1 then the project objectives of RERT enabled DR 

adheres to the legislative objective of increasing supply of renewable energy. 

Appropriateness – ARENA’s Performance Framework  

The funding provided to the 
project by ARENA supports 
technologies that align with 
ARENA”s ‘Priority Areas’ 

Meets the criteria  

Under ARENA’s May 2017 priorities, the project aligns well to at least one of ARENA’s priority 
areas as the projects demand response objectives help provide grid security via the RERT.  

Within ARENA’s 2020/2021 corporate plan priority areas, it could be argued that the demand 
response objectives of the project only marginally aligns by way of reducing the requirements 

for gas peaking plants.   

Private sector invested in the 
project 

Partially meets the criteria 

Leverage is outside of the target range, 1:2 to 1:3. Project leverage was 1:7.7 for the NSW project 
and 1:1.4 for the SA/VIC project.  

The project intends to 
advance the TRL and CRI of 
the proposed technology 

Partially meets the criteria 

Project objectives somewhat align with advancement of TRL and CRI of the proposed 
technology. 

Though there is not direct mention in the funding application of the project intending to 
increase specific technology TRL and CRI, it is understood through stakeholder interviews that 
prior to ARENA funding, EnergyAustralia had limited participation in demand response prior to 

the Demand Response Competitive Round. By virtue of participating in the program 
EnergyAustralia would test the technologies and commerciality of the C&I and residential 

programs.  

Contractual obligations of the 
individual projects included 
knowledge sharing products 

Meets the criteria  

Knowledge sharing products were contractually required including knowledge sharing reports, 
participation in knowledge sharing workshops and project data.  
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Evaluation criteria 

The frequency of reporting 
required (milestones, finances 
and knowledge sharing) 
under the funding agreement 
relative to the nature of the 
project was sufficient 

Meets the criteria  

The frequency of reporting was sufficient and adequate.  

Milestones were outcomes focussed based on the amount of MW of capacity delivered.   

Appropriateness – Program Objectives 

The project objectives align 
with the program objectives 
as stated within the Demand 
Response Competitive Round 
objectives 

Meets the criteria  

The project’s objectives clearly align with the DER competitive round objectives. 

The project adhered to the three program objectives. 

1) The project objectives aimed to demonstrate that DR was an effective source of 
reserve capacity through proposing 50MW of DR capacity.  

2) The project objectives allowed for physical testing of the subscribed DR capacity.  

3) The project objectives proposed testing of effectively four programs: C&I, residential 
BDR, residential controlled DR and aggregated batteries as a VPP. This infers testing a 
range of technologies and commercial models.  

Effectiveness  

The project achieved its 
stated objective  

Meets the criteria  

Project achieved its stated objectives.  

At the time of writing, the test results for the final year 3 tests were not available however the 
ability of EnergyAustralia’s C&I and residential customers to provide the contracted DR in the 

scheduled tests is given below.  

 

 

 

 

 

 

VIC/SA Year 1 Year 2 
DR contracted to AEMO 10 MW 30 MW 

Period 1 10.9 MW 30.8 MW 
Period 2 13.3 MW 59 MW 

NSW Year 1 Year 2 
DR contracted to AEMO 18 MW 20 MW 

Period 1 23.2 MW 26.5 MW 
Period 2 23.8 MW 27.5 MW 
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Evaluation criteria 

There are ancillary benefits 
outside of the RERT program  

Partially meets the criteria 

There may have been some ancillary benefits identified outside of the RERT program, but these 
are not well captured. 

The knowledge sharing reports provide detailed analysis of the programs, however, do not have 
a lessons learnt summary that clearly summarises the lessons of the projects. Ancillary benefits 
captured through interviews include.  

- C&I wholesale market exposure informed the wholesale demand response rule 
change.  

- C&I DR now part of EnergyAustralia’s BAU with an intent to reduce C&I bills.  

- BDR showed clear benefits for retailers in improving customer retention. As a result, 
BDR ‘opt-out’ program has transitioned to BAU for residential customers with smart 
meters. 

- EnergyAustralia’s residential program improved public awareness of the demand 
response and it is benefits with approximately 400,000 customers now participating. 

- Though EnergyAustralia’s VPP program is not active, lessons from the funding round 
are expected to carry over to future battery / VPP offerings.  

A qualitative assessment 
suggests the TRL of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Meets the criteria  

It appears that the project has somewhat progressed the TRL of the technology. 

C&I: EnergyAustralia’s started the program implementing Greensync devices for monitoring of 
C&I sites which was subsequently discontinued. EnergyAustralia is now assessing ways to 

monitor demand without installing hardware. Thus, lessons in technology implementation have 
been learnt.  

Residential: Similarly, for the residential program, there were lessons learnt in the technology 
implementation. This was particularly due to the VPP project and discontinued load control 

program. 

A qualitative assessment 
suggests the CRI of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Meets the criteria  

The project has clearly progressed the CRI of the technology. 

The C&I project anecdotally helped develop DR in the wholesale market and prove the 
technology for commercial deployment in RERT.   

Similarly, the residential DR program provided lessons in the ability of DR to improve customer 
engagement resulting in Energy Australia continuing the project past the end of the program.   

The project maps to the DER 
Technology Integration 
Functional Framework  
functional areas which are 
applicable to demand 
response 

Meets the criteria  

Project was captured as a project within the State of Distributed Energy Resources Technology 
Integration Report, thus has be mapped to the DER Functional Framework.  
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Evaluation criteria 

The project data was 
provided and collected as 
contractually required by 
ARENA 

Partially meets the criteria 

Some project data (excel/CSV) has been provided by the funding recipient or collected by 
ARENA, but it is unclear whether the contract requirements have been fully met.  

The majority of the data is captured in the knowledge sharing reports. No evidence of DR 
management cost data such as cost to recruit customers. No evidence of complete excel / CSV 
files as in the contractual requirement under Project Data. No evidence of data being displayed 

on the project webpage for download.  

Funding recipient will 
continue demand response 
activities beyond the funded 
projects either under RERT or 
some other mechanism  

Meets the criteria  

The project shall continue in full beyond completion of project funding. 

Though portions of EnergyAustralia’s project will be discontinued at the end of the program 
funding (residential load control project) lessons are to be expected. The C&I program and the 

BDR program shall continue beyond the funded projects.  

There is evidence of direct 
beneficiaries of the demand 
response project 

Meets the criteria  

Strong evidence of a wide spectrum of direct beneficiaries from the demand response funding. 

Beneficiaries include residential and C&I customers with reductions in electricity bills, AEMO with 
enabled RERT capacity and the funding recipient with perceived improved customer 

engagement as a result of the BDR project.  

The knowledge sharing 
activities enhanced the 
competitiveness of renewable 
energy technologies (such 
activities include, but are not 
limited to, reports, 
presentations, workshops, 
interviews and working 
groups)  

Partially meets the criteria 

The knowledge sharing activities enhanced the competitiveness of renewable energy 
technologies insofar as DR can be classified as an enabler of such technologies. The knowledge 
sharing workshops were of value for the funding recipients, allowing for sharing of knowledge 

which resulted in greater technical and commercial development, and a resultant increase in DR 
competitiveness / supply.  

The knowledge sharing 
activities better informed the 
public about renewable 
energy technologies and the 
role they can play in 
Australia’s energy transition 

Partially meets the criteria 

Some evidence of knowledge sharing activities informing the public about renewable energy 
technologies. 

The public through the BDR project has a greater awareness of demand response and the role 
it plays in grid security and managing energy usage. Residential consumers themselves 

understood in general the purpose of the program and the fact that in their eyes, 'it made 
sense'. Whether the public is able to identify the connection between demand response and 

renewable energy technology is not clear.  

ARENA’s responsiveness to 
communications requested 
by the funding recipient was 
appropriate 

Meets the criteria  

Interviews suggests interactions with ARENA have been positive. Reports that ARENA were easy 
to engage with and provided useful support. 

 

The timeliness of the 
milestones / progress report 
assessment process was 
appropriate 

Does not meet the criteria 

In general, the release of the public reports was slow. Reportedly up to 12-18 months after 
completion of the project’s year end.  

Efficiency 
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Evaluation criteria 

The cost /MWh demand 
response is less than the 
benchmark 

Partially meets the criteria 

The total cost per MWh of DR is somewhat higher (between 50% and 100%) than the 
benchmark project (or industry value). 

EnergyAustralia’s cost per MWh cost was $25,391/MWh.  

This is above the 2019 maximum wholesale RRP of $14,700 per MWh and below the 2019 RERT 
cost of $18,442 per MWh. 

The project was efficiently 
delivered across stakeholders 
including ARENA and other 
agencies  

Partially meets the criteria 

The project was somewhat efficiently delivered with some opportunities for improvement.  

The funding recipient had positive engagement experiences with ARENA throughout the 
program. Less engagement was made with NSW Government; however, it was mostly by 

design.  

There was a theme that the established contracts did not provide sufficient flexibility to 
dynamically adjust as the projects required. However, funding recipient reported subsequent 

management of the contract, given its constraints, was well performed by ARENA.  
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 Enel X Demand Response Evaluation  

Table 16 – Enel X Pty Ltd Demand Response Project Specific Evaluation  

 

Evaluation criteria 

Appropriateness – ARENA’s legislated objectives  

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
improve the competitiveness 
of renewable energy 
technologies  

Meets the criteria 

Project aligns to ARENA’s legislative objectives to improve the competitiveness of renewable 
energy technologies.  

Demand response is considered an enablement technology, which is classified under the 
ARENA Act as renewable energy technologies. The project enabled DR, increasing the supply 

and competitiveness by virtue of participating in a multi-project trial. 

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
increase the supply of 
renewable energy in Australia 

Meets the criteria  

The project objectives are clearly tied and link to increasing the supply of renewable energy in 
Australia.  

Enel X’s demand response objectives were to provide 20MW of demand response capacity in 
NSW and 30MW in Victoria. 

If we infer that as demand response directly and indirectly increase the proportion of renewable 
energy on the grid as described in section 3.1 then the project objectives of RERT enabled DR 

adheres to the legislative objective of increasing supply of renewable energy.  

Appropriateness – ARENA’s Performance Framework  

The funding provided to the 
project by ARENA supports 
technologies that align with 
ARENA”s ‘Priority Areas’ 

Meets the criteria  

Under ARENA’s May 2017 priorities, the project aligns well to at least one of ARENA’s priority 
areas as the projects demand response objectives help provide grid security via the RERT.  

Within ARENA’s 2020/2021 corporate plan priority areas, it could be argued that the demand 
response objectives of the project only marginally aligns by way of reducing the requirements 

for gas peaking plants.   

Private sector invested in the 
project 

Does not meet the criteria 

No private sector investment.  

NSW: Total project cost $3.6M (ARENA funding $1.8M + NSW funding $1.8M). ARENA leverage 
ratio of 1 : 1. 

 VIC: Total project cost $5.4M (ARENA funding $5.4M). ARENA leverage ratio of 1 : 0. 

The project intends to 
advance the TRL and CRI of 
the proposed technology 

Partially meets the criteria 

Project objectives somewhat align with advancement of TRL and CRI of the proposed 
technology. 

Though there is not direct mention in the funding application of the project intending to 
increase specific technology TRL and CRI, it is understood through stakeholder interviews that 

prior to ARENA funding, AGL had limited participation in demand response. By virtue of 
participating in the program AGL would test the technologies and commerciality of the C&I and 

residential programs.  
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Evaluation criteria 

Contractual obligations of the 
individual projects included 
knowledge sharing products 

Meets the criteria  

Knowledge sharing products were contractually required including knowledge sharing reports, 
participation in knowledge sharing workshops and project data.  

The frequency of reporting 
required (milestones, finances 
and knowledge sharing) 
under the funding agreement 
relative to the nature of the 
project was sufficient 

Partially meets the criteria 

The frequency of reporting was overall sufficient and adequate.   

Enel X felt that more feedback and guidance from ARENA regarding expectations around the 
type of content to be shared would have enhanced the value provided by knowledge sharing 

reports as the project progressed.  

Appropriateness – Program Objectives 

The project objectives align 
with the program objectives 
as stated within the Demand 
Response Competitive Round 
objectives 

Meets the criteria  

The project’s objectives clearly align with the DER competitive round objectives. 

The project adhered to the three program objectives. 

1) The project objectives aimed to demonstrate that DR was an effective source of 
reserve capacity through proposing 50MW of DR capacity.  

2) The project objectives allowed for physical testing of the subscribed DR capacity.  

3) The outcomes shall extend beyond the DR funding round.  

Effectiveness  

The extent to which the 
project achieved its stated 
objective/s   

Meets the criteria  

Project mostly achieved its stated objectives.  

At the time of writing, the test results for the final year 3 tests were not available however the 
ability of EnelX C&I customers to provide the contracted DR in the scheduled tests is given 

below.  

 

 

 

 

 

 

VIC Year 1 Year 2 
DR contracted to AEMO 30 MW 30 MW 

Period 1 34.7 MW 33.6 MW 
Period 2 34.3 MW 30.0 MW 

NSW Year 1 Year 2 
DR contracted to AEMO 20 MW 20 MW 

Period 1 23.5 MW 25.1 MW 
Period 2 18.1 MW 23.1 MW 

There are ancillary benefits 
outside of the RERT program  

Partially meets the criteria 

There may have been some ancillary benefits identified outside of the RERT program, but these 
are not well captured. 

The knowledge sharing reports provide detailed analysis of the programs, however do not have 
a lessons learnt summary that clearly summaries the clear lessons of the projects. Ancillary 
benefits captured through interviews include.  

- Very strong ESG benefits for the company 
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Evaluation criteria 

A qualitative assessment 
suggests the TRL of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Partially meets the criteria 

The project has somewhat progressed the TRL of the technology  

Enel X’s hardware was existing, used and tested in the United States.  

Enel X scored the technical readiness of the technology at project commencement as TRL 7. 
This appears conservative given the feedback from the stakeholder engagement which 

suggested technology was well developed.  

A qualitative assessment 
suggests the CRI of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Meets the criteria  

The project has clearly progressed the CRI of the technology.  

Enel X suggested that the program tested and proved that there is an economic case for 
demand response with retail customers. The program tested and validated the commerciality 

for Enel X. 

Given the development of the DR market a CRI 1 (hypothetical commercial proposition) appears 
appropriate.   

The project maps to the DER 
Technology Integration 
Functional Framework  
functional areas which are 
applicable to demand 
response 

Meets the criteria  

Project was captured as a project within the State of Distributed Energy Resources Technology 
Integration Report, thus has be mapped to the DER Functional Framework.  

The project data was 
provided and collected as 
contractually required by 
ARENA 

Partially meets the criteria 

Some project data (excel/CSV) has been provided by the funding recipient or collected by 
ARENA, but it is unclear whether the contract requirements have been fully met.  

The majority of the data is captured in the knowledge sharing reports. No evidence of DR 
management cost data such as cost to recruit customers. No evidence of complete excel / CSV 
files as in the contractual requirement under Project Data. No evidence of data being displayed 

on the project webpage for download.  

Funding recipient will 
continue demand response 
activities beyond the funded 
projects either under RERT or 
some other mechanism  

Meets the criteria  

The project shall continue in full beyond completion of project funding. 

There is evidence of direct 
beneficiaries of the demand 
response project 

Meets the criteria  

Strong evidence of wide spectrum of direct beneficiaries from the demand response funding. 

Beneficiaries include residential and C&I customers with reductions in electricity bills, AEMO with 
enabled RERT capacity and the funding recipient with perceived improved customer 

engagement as a result of the BDR project.  
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Evaluation criteria 

The knowledge sharing 
activities enhanced the 
competitiveness of renewable 
energy technologies (such 
activities include, but are not 
limited to, reports, 
presentations, workshops, 
interviews and working 
groups)  

Partially meets the criteria 

The knowledge sharing activities enhanced the competitiveness of renewable energy 
technologies insofar as DR can be classified as an enabler of such technologies. The knowledge 
sharing workshops were of value for the funding recipients, allowing for sharing of knowledge 

which resulted in greater technical and commercial development, and a resultant increase in DR 
competitiveness / supply.  

The knowledge sharing 
activities better informed the 
public about renewable 
energy technologies and the 
role they can play in 
Australia’s energy transition 

Partially meets the criteria 

There was no evidence that the knowledge sharing activities informed the public about 
renewable energy technologies other than the participants in the C&I program.  

ARENA’s responsiveness to 
communications requested 
by the funding recipient was 
appropriate 

Partially meets the criteria 

Interview’s suggests interactions with ARENA have been positive. Reports that ARENA were easy 
to engage with and provided useful support. However staff turnover over the course of the 

program introduced some inefficiencies in project coordination.  

The timeliness of the 
milestones / progress report 
assessment process was 
appropriate 

Does not meet the criteria 

In general, the release of the public reports was slow. Reportedly up to 12-18 months after 
completion of the project’s year end.  

Efficiency 

The cost /MWh demand 
response is less than the 
benchmark 

Meets the criteria  

The cost / MW of demand response achieve was within 50% of the benchmark. 

EnelX’s cost per MWh was $6,345/MWh.  

This is above the 2019 maximum wholesale RRP of $14,700 per MWh and below the 2019 RERT 
cost of $18,442 per MWh. 

The project was efficiently 
delivered across stakeholders 
including ARENA and other 
agencies  

Partially meets the criteria 

The project was somewhat efficiently delivered with some opportunities for improvement.  

The funding recipient had positive engagement experiences with ARENA throughout the 
program. Less engagement was made with NSW Government; however it was mostly be design.  

There was a theme that the established contracts did not provide sufficient flexibility to 
dynamically adjust as the projects required. However, funding recipient reported subsequent 

management of the contract, given its constraints, as was well performed by ARENA.  
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 Intercast & Forge Demand Response Evaluation  

Table 17 – Intercast & Forge Pty Ltd Demand Response Project Specific Evaluation  

 

Evaluation criteria 

Appropriateness – ARENA’s legislated objectives  

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
improve the competitiveness 
of renewable energy 
technologies  

Meets the criteria 

Project aligns to ARENA’s legislative objectives to improve the competitiveness of renewable 
energy technologies.  

Demand response is considered an enablement technology, which is classified under the 
ARENA Act as renewable energy technologies. The project enabled DR, increasing the supply 

and competitiveness by virtue of participating in a multi-project trial. 

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
increase the supply of 
renewable energy in Australia 

Meets the criteria  

The project objectives are clearly tied and link to increasing the supply of renewable energy in 
Australia.  

Intercast’s demand response objectives were to provide 10MW of demand response capacity in 
SA. 

If we infer that as demand response directly and indirectly increase the proportion of renewable 
energy on the grid as described in section 3.1 then the project objectives of RERT enabled DR 

adheres to the legislative objective of increasing supply of renewable energy.  

Appropriateness – ARENA’s Performance Framework  

The funding provided to the 
project by ARENA supports 
technologies that align with 
ARENA”s ‘Priority Areas’ 

Meets the criteria  

Under ARENA’s May 2017 priorities, the project aligns well to at least one of ARENA’s priority 
areas as the projects demand response objectives help provide grid security via the RERT.  

Within ARENA’s 2020/2021 corporate plan priority areas, it could be argued that the demand 
response objectives of the project only marginally aligns by way of reducing the requirements 

for gas peaking plants.   

Private sector invested in the 
project 

Does not meet the criteria 

No private sector investment.  

Total project cost was $323k fully funded by ARENA. ARENA leverage ratio of 1:0. 

The project intends to 
advance the TRL and CRI of 
the proposed technology 

Partially meets the criteria 

Project objectives somewhat align with advancement of TRL and CRI of the proposed 
technology. 

Though there is no direct mention in the funding application of the project intending to 
increase specific technology TRL and CRI, it is understood through stakeholder interviews that 
prior to ARENA funding, Intercast had limited participation in demand response. By virtue of 

participating in the program, Intercast would test the technologies and commerciality of 
providing DR.  
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Evaluation criteria 

Contractual obligations of the 
individual projects included 
knowledge sharing products 

Meets the criteria  

Knowledge sharing products were contractually required including knowledge sharing reports, 
participation in knowledge sharing workshops and project data.  

The frequency of reporting 
required (milestones, finances 
and knowledge sharing) 
under the funding agreement 
relative to the nature of the 
project was sufficient 

Meets the criteria  

No comment from Intercast and Forge that the frequency of reporting required was excessive 
or inappropriate.  

Appropriateness – Program Objectives 

The project objectives align 
with the program objectives 
as stated within the Demand 
Response Competitive Round 
objectives 

Meets the criteria  

The project’s objectives clearly align with the DER competitive round objectives. 

The project adhered to the three program objectives. 

1) The project objectives aimed to demonstrate that DR was an effective source of 
reserve capacity through proposing 10MW of DR capacity.  

2) The project objectives allowed for physical testing of the subscribed DR capacity.  

3) Intercast’s offering shall extend beyond the DR funding round.  

Effectiveness  

The extent to which the 
project achieved its stated 
objective/s   

Partially meets the criteria 

The project mostly achieved its stated objectives with the exception of one period. Intercast 
initially accepted the request to curtail at the start of Period 2 in Year 1, but later chose not to 

curtail operations for commercial reasons.  

At the time of writing, the test results for the final year 3 tests were not available, however the 
ability of Intercast to provide the contracted DR in the scheduled tests is given below.  

 Calculating the baseline over the previous 10-day load average was seen as somewhat 
misleading from Intercast’s point of view as their operations can shift considerably day to day. 
Notwithstanding, Intercast considered the calculations were overall quite accurate. 

 
Year 1 – start 
of Period 1 

Year 1 – start 
of Period 2 

Year 2 – start 
of Period 1 

Year 2 – start 
of Period 2 

MW contracted for 10 10 8 10 
MW delivered 10.4 0.6 8.2 12.1 

There are ancillary benefits 
outside of the RERT program  

Partially meets the criteria 

There are some ancillary benefits outside of the RERT program, mostly relating to site 
preparedness to respond to wholesale market price peaks by curtailing load. Ancillary benefits 
captured in the knowledge sharing reports and through interviews with stakeholders include: 

- Development of an internal procedure in the event of load curtailment which enables 
quick and safe load reduction.  

- Installation of an Electricity Monitoring system which assists with the load curtailment 
capability.  

- Upgrade to IT systems to effectively respond to curtailment needs.  
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Evaluation criteria 

A qualitative assessment 
suggests the TRL of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Does not meet the criteria 

The project has not progressed the TRL of the technology used. The technology was already in 
place and has not improved with the project. It consists of manually turning off the furnace and 

other equipment via switches.  

A qualitative assessment 
suggests the CRI of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Does not meet the criteria 

The project has not progressed the CRI of the technology used. The technology is site-specific 
with little applicability outside Intercast’s operations.   

The project maps to the DER 
Technology Integration 
Functional Framework  
functional areas which are 
applicable to demand 
response 

Does not meet the criteria 

The Intercast and Forge DR project maps weakly to the DER Functional framework as it provides 
Grid Support, however little additional DER functionality. 

The project data was 
provided and collected as 
contractually required by 
ARENA 

Partially meets the criteria 

Some project data (Excel/CSV) has been provided by the funding recipient or collected by 
ARENA, but it is unclear whether the contract requirements have been fully met.  

Data presented in the knowledge sharing reports is limited to test data of the DR response in 
MW. That said, most of the data request criteria were not applicable to Intercast given they did 

not have to contract customers.  

Funding recipient will 
continue demand response 
activities beyond the funded 
projects either under RERT or 
some other mechanism 

Meets the criteria  

Following completion of the trial, Intercast was contracted by AEMO to be part of the 2020/2021 
summer short-notice RERT. Intercast intend to continue taking part in the RERT as well as 

carrying out DR where it sees an advantage from doing so, 

There is evidence of direct 
beneficiaries of the demand 
response project 

Meets the criteria  

Intercast is a direct beneficiary of the project, as well as the only beneficiary.  

The knowledge sharing 
activities enhance the 
competitiveness of renewable 
energy technologies (such 
activities include, but are not 
limited to, reports, 
presentations, workshops, 
interviews and working 
groups)  

Partially meets the criteria 

The knowledge sharing activities enhanced the competitiveness of renewable energy 
technologies insofar as DR can be classified as an enabler of such technologies. The knowledge 
sharing workshops were of value for the funding recipients, allowing for sharing of knowledge 

which resulted in greater technical and commercial development, and a resultant increase in DR 
competitiveness / supply.  



Evaluation of ARENA’s Demand Response Portfolio 
 

 

 

65 
 

Evaluation criteria 

The knowledge sharing 
activities better informed the 
public about renewable 
energy technologies and the 
role they can play in 
Australia’s energy transition 

Partially meets the criteria 

Intercast was approached by some universities who, having learnt of the project, were interested 
in understanding more about the technology used and site operations for DR. There is no 

evidence to suggest the public in general was bettered informed of renewable energies and 
their role outside of those specific information requests from universities.    

 

ARENA’s responsiveness to 
communications requested 
by the funding recipient was 
appropriate 

Partially meets the criteria 

The stakeholder interview suggests interactions with ARENA have been positive and that ARENA 
was easy to engage with and provided useful support.  

Intercast noted that ARENA was flexible around requirements that did not apply to them given 
that their core business is not in the provision of energy services and that they do not have a 

customer base.  

The timeliness of the 
milestones / progress report 
assessment process was 
appropriate 

Meets the criteria  

There was no comment from Intercast and Forge to suggest the timeliness of milestones and 
progress reports was inappropriate.   

Efficiency 

The cost /MWh demand 
response is less than the 
benchmark 

Meets the criteria  

The cost / MW of demand response achieve was within 50% of the benchmark. 

Intercast’s cost per MWh cost was $1,349/MWh.  

This is above the 2019 maximum wholesale RRP of $14,700 per MWh and below the 2019 RERT 
cost of $18,442 per MWh.. 

The project was efficiently 
delivered across stakeholders 
including ARENA and other 
agencies  

Meets the criteria  

The project was efficiently delivered, with no apparent inefficiencies.  
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 Flow Power Demand Response Evaluation  

Table 18 – Flow Power Demand Response Project Specific Evaluation  

 

Evaluation criteria 

Appropriateness – ARENA’s legislated objectives  

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
improve the competitiveness 
of renewable energy 
technologies  

Meets the criteria 

Project aligns to ARENA’s legislative objectives to improve the competitiveness of renewable 
energy technologies.  

Demand response is considered an enablement technology, which is classified under the 
ARENA Act as renewable energy technologies. The project enabled DR, increasing the supply 

and competitiveness by virtue of participating in a multi-project trial. 

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
increase the supply of 
renewable energy in Australia 

Meets the criteria  

The project objectives are clearly tied and link to increasing the supply of renewable energy in 
Australia.  

Flow Power’s demand response objectives were to provide 20MW of demand response capacity 
in NSW. 

If we infer that as demand response directly and indirectly increase the proportion of renewable 
energy on the grid as described in section 3.1 then the project objectives of RERT enabled DR 

adheres to the legislative objective of increasing supply of renewable energy.  

Appropriateness – ARENA’s Performance Framework  

The funding provided to the 
project by ARENA supports 
technologies that align with 
ARENA”s ‘Priority Areas’ 

Meets the criteria  

Under ARENA’s May 2017 priorities, the project aligns well to at least one of ARENA’s priority 
areas as the projects demand response objectives help provide grid security via the RERT.  

Within ARENA’s 2020/2021 corporate plan priority areas, it could be argued that the demand 
response objectives of the project only marginally aligns by way of reducing the requirements 

for gas peaking plants.   

Private sector invested in the 
project 

Partially meets the criteria 

Leverage is outside of the target range, 1:2 to 1:3. Project leverage was 1:1.9. 

The project intends to 
advance the TRL and CRI of 
the proposed technology 

Meets the criteria  

Project objectives clearly align with advancement of TRL and CRI of the proposed technology.  

Flow Power’s funding application discusses the implementation of the kWatch intelligent 
controller across 95 customer sites, extending the testing and penetration of the kWatch 

technology and subsequent demand response capacity within C&I sites in Australia.  

Contractual obligations of the 
individual projects included 
knowledge sharing products 

Meets the criteria  

Knowledge sharing products were contractually required including knowledge sharing reports, 
participation in knowledge sharing workshops and project data.  
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Evaluation criteria 

The frequency of reporting 
required (milestones, finances 
and knowledge sharing) 
under the funding agreement 
relative to the nature of the 
project was sufficient 

Meets the criteria  

Flowpower made no comment that the frequency or reporting was inappropriate or excessive.  

Appropriateness – Program Objectives 

The project objectives align 
with the program objectives 
as stated within the Demand 
Response Competitive Round 
objectives 

Meets the criteria  

The project’s objectives clearly align with the DER competitive round objectives. 

The project adhered to the three program objectives. 

1) The project objectives aimed to demonstrate that DR was an effective source of 
reserve capacity through proposing up to 20MW of DR capacity.  

2) The project objectives allowed for physical testing of the subscribed DR capacity.  

3) The software developed has become the standard software which Flow Power use to 
run DR events.  

Effectiveness  

The extent to which the 
project achieved its stated 
objective/s   

Meets the criteria  

With the exception of Period 1 of Year 1, Flow Power delivered substantially higher levels of 
capacity of demand reduction than they contracted for with ARENA and AEMO. This was due to 

Flow Power materially over-recruiting as a response to the initial recruitment of customers 
yielding significantly lower demand reductions than anticipated or estimated. 

The initial contracted portfolio was expected to provide 6 MW, however the first test yielded 1.5 
MW. The second test yielded a 3.6 MW reduction in demand from an expected portfolio of 9 

MW. Underperformance was due in part to weather conditions or altered production conditions 
which Flow Power mitigated by over-subscribing the portfolio. 

By the end of year 2, Flow Power delivered 24.9 MW of DR reserve against an initial target of 15 
MW. At the time of writing, the test results for the final year 3 tests were not available, however 

we believe Flow Power overall achieved its objective.  

  

There are ancillary benefits 
outside of the RERT program  

Does not meet the criteria 

There may have been some ancillary benefits outside of the RERT program but these were not 
captured in the project’s knowledge sharing reports nor were they identified during stakeholder 

meetings. 

Powershop did not use the DR program for any uses outside of the scope of the program. That 
said, the project provided an opportunity to educate consumers on energy usage. 

A qualitative assessment 
suggests the TRL of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Meets the criteria  

The project has clearly progressed the TRL of the technology by facilitating ten-minute 
responses to AEMO market signals by giving customers a live data feed, alerts of events and 

equipment automation. Flow Power scored the technical readiness of the technology at project 
commencement as TRL 7, meaning the technology required demonstrating in an operational 
environment. Through the project, Flow Power’s control device went through two iterations of 

design which improved performance notably. Flow Power also developed and standardised the 
control software.  
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Evaluation criteria 

A qualitative assessment 
suggests the CRI of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Meets the criteria  

The project has clearly progressed the CRI of the technology by showing that DR is a means to 
avoid spot price exposure while providing provide availability and activation payments to 

participating customers. Flow Power scored the commercial readiness of the technology at 
project commencement as CRI 1, meaning the technology was a hypothetical commercial 
proposition. Given Flow Power was able to over-subscribe customers and provide DR, the 
technology’s commercial readiness is now ‘Commercial trial’ which means a commercial 

proposition backed by evidence of verifiable data typically not in the public domain.    

The project maps to the DER 
Technology Integration 
Functional Framework  
functional areas which are 
applicable to demand 
response 

Meets the criteria  

Project was captured as a project within the State of Distributed Energy Resources Technology 
Integration Report, thus has be mapped to the DER Functional Framework.  

The project data was 
provided and collected as 
contractually required by 
ARENA 

Partially meets the criteria 

Some project data (excel/CSV) has been provided by the funding recipient or collected by 
ARENA, but it is unclear whether the contract requirements have been fully met.  

The majority of the data is captured in the knowledge sharing reports. No evidence of DR 
management cost data such as cost to recruit customers. No evidence of complete excel / CSV 
files as in the contractual requirement under Project Data. No evidence of data being displayed 

on the project webpage for download. 

Funding recipient will 
continue demand response 
activities beyond the funded 
projects either under RERT or 
some other mechanism  

Meets the criteria  

AEMO’s shift from offering long-term RERT contracts which provide capacity payments to short-
term RERT contracts which provide participation payments has made it harder for Flow Power to 

offer incentive payments to customers. Flow Power continues to offer customers DR to avoid 
spot price exposure however.  

There is evidence of direct 
beneficiaries of the demand 
response project 

Meets the criteria  

Strong evidence of wide spectrum of direct beneficiaries from the demand response funding. 

Beneficiaries include C&I customers with reductions in electricity bills, AEMO with enabled RERT 
capacity and the funding recipient with perceived improved customer engagement as a result of 

the DR project. 

The knowledge sharing 
activities enhanced the 
competitiveness of renewable 
energy technologies (such 
activities include, but are not 
limited to, reports, 
presentations, workshops, 
interviews and working 
groups)  

Partially meets the criteria 

The knowledge sharing activities enhanced the competitiveness of renewable energy 
technologies insofar as DR can be classified as an enabler of such technologies. The knowledge 
sharing workshops were of value for the funding recipients, allowing for sharing of knowledge 

which resulted in greater technical and commercial development, and a resultant increase in DR 
competitiveness / supply.  
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Evaluation criteria 

The knowledge sharing 
activities better informed the 
public about renewable 
energy technologies and the 
role they can play in 
Australia’s energy transition 

Partially meets the criteria 

Some evidence of knowledge sharing activities informing the public about renewable energy 
technologies. 

The public through the BDR project has a greater awareness of demand response and the role 
it plays in grid security and managing energy usage. Flow Power identified that customers 

became more engaged with DR once they understood why the need for DR arises. 

The increase in customer awareness however appears to be a result of Demand Response 
participation as opposed to the result of knowledge sharing activities.   

ARENA’s responsiveness to 
communications requested 
by the funding recipient was 
appropriate 

Meets the criteria  

The stakeholder interview suggests interactions with ARENA have been positive and that ARENA 
was easy to engage with and provided useful support. 

The timeliness of the 
milestones / progress report 
assessment process was 
appropriate 

Meets the criteria  

ARENA’s assessment process of milestone reports was timely. 

Efficiency 

The cost /MWh demand 
response is less than the 
benchmark 

Meets the criteria  

The cost / MW of demand response achieve was within 50% of the benchmark. 

FlowPowers cost per MWh cost was $16,114/MWh.  

This is above the 2019 maximum wholesale RRP of $14,700 per MWh and below the 2019 RERT 
cost of $18,442 per MWh. 

The project was efficiently 
delivered across stakeholders 
including ARENA and other 
agencies  

Meets the criteria  

The funding recipient had positive engagement experiences with ARENA throughout the 
program. Less engagement was made with NSW Government; however this was mostly be 

design. AEMO’s level of engagement was highly satisfactory.   
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 Powershop Demand Response Evaluation  

Table 19 – Powershop Demand Response Project Specific Evaluation  

 

Evaluation criteria 

Appropriateness – ARENA’s legislated objectives  

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
improve the competitiveness 
of renewable energy 
technologies  

Meets the criteria 

Project aligns to ARENA’s legislative objectives to improve the competitiveness of renewable 
energy technologies.  

Demand response is considered an enablement technology, which is classified under the 
ARENA Act as renewable energy technologies. The project enabled DR, increasing the supply 

and competitiveness by virtue of participating in a multi-project trial. 

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
increase the supply of 
renewable energy in Australia 

Meets the criteria  

The project objectives are clearly tied and link to increasing the supply of renewable energy in 
Australia.  

Powershop’s demand response objectives were to provide 5MW of demand response capacity. 

If we infer that as demand response directly and indirectly increase the proportion of renewable 
energy on the grid as described in section 3.1 then the project objectives of RERT enabled DR 

adheres to the legislative objective of increasing supply of renewable energy.  

Appropriateness – ARENA’s Performance Framework  

The funding provided to the 
project by ARENA supports 
technologies that align with 
ARENA”s ‘Priority Areas’ 

Meets the criteria  

Under ARENA’s May 2017 priorities, the project aligns well to at least one of ARENA’s priority 
areas as the projects demand response objectives help provide grid security via the RERT.  

Within ARENA’s 2020/2021 corporate plan priority areas, it could be argued that the demand 
response objectives of the project only marginally aligns by way of reducing the requirements 

for gas peaking plants.   

Private sector invested in the 
project 

Partially meets the criteria 

Leverage is outside of the target range of 1:2 to 1:3. Project leverage was 1:0.17.  

The project intends to 
advance the TRL and CRI of 
the proposed technology 

Partially meets the criteria 

Project objectives somewhat align with advancement of TRL and CRI of the proposed 
technology. 

Though there is not direct mention in the funding application of the project intending to 
increase specific technology TRL and CRI, it is understood through stakeholder interviews that 
prior to ARENA funding, Powershop had limited participation in demand response. By virtue of 
participating in the program Powershop would test the technologies and commerciality of the 

commercial and residential programs.  

Contractual obligations of the 
individual projects included 
knowledge sharing products 

Meets the criteria  

Knowledge sharing products were contractually required including knowledge sharing reports, 
participation in knowledge sharing workshops and project data.  
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Evaluation criteria 

The frequency of reporting 
required (milestones, finances 
and knowledge sharing) 
under the funding agreement 
relative to the nature of the 
project was sufficient 

Partially meets the criteria 

The frequency of reporting was overall sufficient and adequate with reporting milestones 
considered to align with the project’s cycles.  

Reporting requirements could be reviewed with an eye for removing duplication of detail across 
reports.   

Appropriateness – Program Objectives 

The project objectives align 
with the program objectives 
as stated within the Demand 
Response Competitive Round 
objectives 

Meets the criteria  

The project’s objectives clearly align with the DER competitive round objectives. 

The project adhered to the three program objectives. 

1) The project objectives aimed to demonstrate that DR was an effective source of 
reserve capacity through proposing 5MW of DR capacity.  

2) The project objectives allowed for physical testing of the subscribed DR capacity.  

3) The project objectives proposed testing of effectively three programs: residential BDR, 
commercial BDR and Monash University’s on-site generation facility controlled via its 

building automation system. This infers testing a range of technologies and 
commercial models. Due to ongoing maintenance issues however, Monash’s 

generator was unavailable during the project. 

Effectiveness  

The extent to which the 
project achieved its stated 
objective/s 

Partially meets the criteria 

The project fell short of achieving its stated objectives in three out of four recorded periods so 
far and vastly exceeded the objective in one period.  

At the time of writing, the test results for the final year 3 tests were not available, however the 
ability of Powershop’s residential and commercial customers to provide the contracted BDR in 

the scheduled tests is given below.  

   

 
Year 1 – start 
of Period 1 

Year 1 – start 
of Period 2 

Year 2 – start 
of Period 1 

Year 2 – start 
of Period 2 

kW contracted for 3,680 3,680 4,000 4,000 
kW delivered 2,860 1,720 3,883 5,922 

% of DR contracted 
delivered 

74.1% 46.7% 97.1% 148.1% 

There are ancillary benefits 
outside of the RERT program  

Does not meet the criteria 

There may have been some ancillary benefits outside of the RERT program but these were not 
captured in the project’s knowledge sharing reports nor were they identified during stakeholder 

meetings. 

Powershop did not use the DR program for any uses outside of the scope of the program. That 
said, the project provided an opportunity to educate consumers on energy usage.    
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Evaluation criteria 

A qualitative assessment 
suggests the TRL of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Meets the criteria  

The project has clearly progressed the TRL of the technology by helping to understand how and 
to what extent communication technology can play a role in the behavioural demand response 
market. Powershop scored the technical readiness of the technology at project commencement 
as TRL 4, meaning the technology required validation. Through the project Powershop built the 
software for the customer communication tool, the database for calculating customer baselines 

and identified that SMS resulted in the most efficient way of communicating with customers.  

A qualitative assessment 
suggests the CRI of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Meets the criteria  

The project has clearly progressed the CRI of the technology by trialling financial incentives 
through the form of power credits as opposed to gift cards or other physical rewards. 

Powershop scored the commercial readiness of the technology at project commencement as 
CRI 3, meaning publicly discoverable data was driving emerging interest in the technology. 
Being the largest behavioural demand response program in Australia with around 20,000 

customers, the learnings from the project will help interested stakeholders better understand the 
commercial readiness of the technology. It is expected that the CRI is at a comparable rating of 

CRI 3 at the end of the project.  

The project maps to the DER 
Technology Integration 
Functional Framework  
functional areas which are 
applicable to demand 
response 

Meets the criteria  

Not captured as a project within the State of Distributed Energy Resources Technology 
Integration Report, however project maps to the DER functional framework. 

The project data was 
provided and collected as 
contractually required by 
ARENA 

Partially meets the criteria 

Some project data (excel/CSV) has been provided by the funding recipient or collected by 
ARENA, but it is unclear whether the contract requirements have been fully met.  

The majority of the data is captured in the knowledge sharing reports. No evidence of DR 
management cost data such as cost to recruit customers. No evidence of complete excel / CSV 
files as in the contractual requirement under Project Data. No evidence of data being displayed 

on the project webpage for download.  

Funding recipient will 
continue demand response 
activities beyond the funded 
projects either under RERT or 
some other mechanism  

Partially meets the criteria 

Powershop is looking at continuing to offer DR to its customers in some form after the project 
ends (leveraging the learnings acquired) however no continuation plan has been developed. 

Powershop will not be pursuing further participation in AEMO’s RERT due to the following 
reasons: 

- The program is too rigid, i.e. activation windows of 2-3 hours proved long for 
residential customers to respond to, with half hour periods likely achieving higher buy 
in 

- A perception that the program is better suited to capacity response than BDR  

- It is hard to forecast how much DR is available given the opt-in nature of BDR. 

There is evidence of direct 
beneficiaries of the demand 
response project 

Meets the criteria  

Strong evidence of wide spectrum of direct beneficiaries from the demand response funding. 

Beneficiaries include residential and commercial customers with reductions in electricity bills, 
AEMO with enabled RERT capacity and the funding recipient with perceived improved customer 

engagement as a result of the BDR project.  
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Evaluation criteria 

The knowledge sharing 
activities enhance the 
competitiveness of renewable 
energy technologies (such 
activities include, but are not 
limited to, reports, 
presentations, workshops, 
interviews and working 
groups)  

Partially meets the criteria 

The knowledge sharing activities enhanced the competitiveness of renewable energy 
technologies insofar as DR can be classified as an enabler of such technologies. Evidence is not 
clear that the knowledge sharing from the portfolio of projects improved the competitiveness of 

renewable energy technologies.  

The knowledge sharing 
activities better informed the 
public about renewable 
energy technologies and the 
role they can play in 
Australia’s energy transition 

Partially meets the criteria 

Evidence of knowledge sharing activities informing the public about renewable energy 
technologies. 

The public through the BDR project has a greater awareness of demand response and the role 
it plays in grid security and managing energy usage. Residential consumers themselves 

understood in general the purpose of the program and were motivated by feeling part of a 
community objective. Powershop’s program improved public awareness of demand response 

and its benefits with approximately 20,000 customers participating. 

The increase in customer awareness however appears to be a result of Demand Response 
participation as opposed to the result of knowledge sharing activities.   

ARENA’s responsiveness to 
communications requested 
by the funding recipient was 
appropriate 

Meets the criteria  

ARENA met the expectations of the funding recipient regarding responsiveness to 
communications. 

The timeliness of the 
milestones / progress report 
assessment process was 
appropriate 

Meets the criteria  

ARENA’s assessment process of milestone reports was timely.  

Efficiency 

The cost /MWh demand 
response is less than the 
benchmark 

Meets the criteria  

The cost / MW of demand response achieve was within 50% of the benchmark. 

PowerShop’s cost per MWh cost was $9,833/MWh.  

This is above the 2019 maximum wholesale RRP of $14,700 per MWh and below the 2019 RERT 
cost of $18,442 per MWh. 

The project was efficiently 
delivered across stakeholders 
including ARENA and other 
agencies  

Meets the criteria  

The project was efficiently delivered, with positive coordination from ARENA and a hands off 
approach from NSW government. 
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 United Energy Demand Response Evaluation  

Table 20 – United Energy Demand Response Project Specific Evaluation  

 

Evaluation criteria 

Appropriateness – ARENA’s legislated objectives  

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
improve the competitiveness 
of renewable energy 
technologies  

Meets the criteria 

Project aligns to ARENA’s legislative objectives to improve the competitiveness of renewable 
energy technologies.  

Demand response is considered an enablement technology, which is classified under the 
ARENA Act as renewable energy technologies. The project enabled DR, increasing the supply 

and competitiveness by virtue of participating in a multi-project trial. 

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
increase the supply of 
renewable energy in Australia 

Meets the criteria  

The project objectives are clearly tied and link to increasing the supply of renewable energy in 
Australia.  

United Energy’s demand response objectives were to provide at least 30MW of demand 
response within 10 minutes when called upon. 

If we infer that as demand response directly and indirectly increase the proportion of renewable 
energy on the grid as described in section 3.1 then the project objectives of RERT enabled DR 

adheres to the legislative objective of increasing supply of renewable energy.  

Appropriateness – ARENA’s Performance Framework  

The funding provided to the 
project by ARENA supports 
technologies that align with 
ARENA”s ‘Priority Areas’ 

Meets the criteria  

Under ARENA’s May 2017 priorities, the project aligns well to at least one of ARENA’s priority 
areas as the projects demand response objectives help provide grid security via the RERT.  

Within ARENA’s 2020/2021 corporate plan priority areas, it could be argued that the demand 
response objectives of the project only marginally aligns by way of reducing the requirements 

for gas peaking plants.   

Private sector invested in the 
project 

Partially meets the criteria 

Leverage is outside of the target range, 1:2 to 1:3. Project leverage was 1:0.15. 

The project intends to 
advance the TRL and CRI of 
the proposed technology 

Meets the criteria  

Project objectives clearly align with advancement of TRL and CRI of the proposed technology.  

Previously, the use of voltage control to provide DR services presented a level of risk as it could 
not be guaranteed that customer voltages would not fall below the stipulated regulated limits, 

with the potential for household appliance damage were this to occur.  

Contractual obligations of the 
individual projects included 
knowledge sharing products 

Meets the criteria  

Knowledge sharing products were contractually required including knowledge sharing reports, 
participation in knowledge sharing workshops and project data.  
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Evaluation criteria 

The frequency of reporting 
required (milestones, finances 
and knowledge sharing) 
under the funding agreement 
relative to the nature of the 
project was sufficient 

Meets the criteria  

The frequency of report was sufficient and adequate. 

 

Appropriateness – Program Objectives 

The project objectives align 
with the program objectives 
as stated within the Demand 
Response Competitive Round 
objectives 

Meets the criteria  

The project’s objectives clearly align with the DER competitive round objectives. 

The project adhered to the three program objectives. 

1) The project objectives aimed to demonstrate that DR was an effective source of 
reserve capacity through proposing up to 30MW of DR capacity.  

2) The project objectives allowed for physical testing of the subscribed DR capacity.  

3) The software and hardware developed has become the standard system which United 
Energy use to run DR.  

Effectiveness  

The extent to which the 
project achieved its stated 
objective/s   

Meets the criteria  

The project achieved its stated objectives, surpassing the amount of DR requested by AEMO.  

At the time of writing, the test results for the final year 3 tests were not available, however the 
ability of United Energy to provide the contracted DR during RERT activation events in January 

2019 are given below.  

 

 

  

 
MW activated Average MW 

delivered 
24 January 30 45.5 
25 January 30 51.8 

There are ancillary benefits 
outside of the RERT program  

Meets the criteria  

There trial demonstrated benefits outside of the RERT program. United Energy’s Dynamic 
Voltage Management System (DVMS) technology improved the quality of supply to customers, 
increased hosting capacity for DER and demonstrated the ability to provide FCAS services to the 

market.  

A qualitative assessment 
suggests the TRL of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Meets the criteria  

The project has clearly progressed the TRL of the technology by developing an advanced 
technique using smart meters to implement voltage reduction without deteriorating regulatory 
voltage compliance. This was the first trial of its kind in Australia, and to the knowledge of the 

funding recipient, potentially in the world.  
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Evaluation criteria 

A qualitative assessment 
suggests the CRI of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Partially meets the criteria 

Although the project demonstrated that voltage control devices installed at zone substations 
across a distribution network can deliver demand response, it is unclear whether the commercial 

readiness of the technology has progressed. In order to emulate United Energy’s DVMS, peer 
networks would need to replace relay devices at a considerable cost and have smart meters in 

place at customers’ premises.   

The project maps to the DER 
Technology Integration 
Functional Framework  
functional areas which are 
applicable to demand 
response 

Meets the criteria  

Not captured as a project within the State of Distributed Energy Resources Technology 
Integration Report, however project maps to the DER functional framework. 

The project data was 
provided and collected as 
contractually required by 
ARENA 

Partially meets the criteria 

Some project data (excel/CSV) has been provided by the funding recipient or collected by 
ARENA, but it is unclear whether the contract requirements have been fully met.  

The majority of the data is captured in the knowledge sharing reports. No evidence of complete 
excel / CSV files as in the contractual requirement under Project Data. No evidence of data 

being displayed on the project webpage for download. 

Funding recipient will 
continue demand response 
activities beyond the funded 
projects either under RERT or 
some other mechanism  

Meets the criteria  

The project shall continue in full beyond completion of project funding. United Energy 
participated in AEMO’s RERT following project close and intends to continue participating. The 

DVMS is used daily and is part of the business-as-usual setup.   

There is evidence of direct 
beneficiaries of the demand 
response project 

Meets the criteria  

Strong evidence of direct beneficiaries from the demand response funding. 

Beneficiaries include AEMO with enabled RERT capacity (and a demonstrated ability for FCAS 
services) and customer with improved quality of supply and increased hosting capacity for DER. 

The knowledge sharing 
activities enhanced the 
competitiveness of renewable 
energy technologies (such 
activities include, but are not 
limited to, reports, 
presentations, workshops, 
interviews and working 
groups)  

Partially meets the criteria 

The knowledge sharing activities enhanced the competitiveness of renewable energy 
technologies insofar as DR can be classified as an enabler of such technologies. The knowledge 
sharing workshops were of value for the funding recipients, allowing for sharing of knowledge 

which resulted in greater technical and commercial development, and a resultant increase in DR 
competitiveness / supply.  

The knowledge sharing 
activities better informed the 
public about renewable 
energy technologies and the 
role they can play in 
Australia’s energy transition 

Meets the criteria  

United Energy received many queries as well as interest from peer DNSPs, retailers, universities, 
and research centres among others. Some of the queries arose from the publication of the 
milestone reports while others were a result of knowledge sharing presentations to industry.  

This project did not have a customer-facing component and so did not have the additional 
benefit of knowledge being shared through customer participation in DR events.   
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Evaluation criteria 

ARENA’s responsiveness to 
communications requested 
by the funding recipient was 
appropriate 

Partially meets the criteria 

The stakeholder interview suggests interactions with ARENA were positive and that ARENA was 
easy to engage with and provided useful support. That said, improvements could be made to 

speed up the process for agreeing to contractual terms and conditions. 

The timeliness of the 
milestones / progress report 
assessment process was 
appropriate 

Meets the criteria  

The timeliness of milestones was at the right level with 8 reports over the 3 years.  

ARENA approved reports and published them online swiftly. 

Efficiency 

The cost /MWh demand 
response is less than the 
benchmark 

Partially meets the criteria 

The cost / MW of demand response achieve was between 50% and 100% greater than the 
benchmark. 

United Energy’s cost per MWh cost was $22,951/MWh.  

This is above the 2019 maximum wholesale RRP of $14,700 per MWh and below the 2019 RERT 
cost of $18,442 per MWh.. 

The project was efficiently 
delivered across stakeholders 
including ARENA and other 
agencies  

Meets the criteria  

The funding recipient had positive engagement experiences with ARENA throughout the 
program.  
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 Zen Ecosystems Demand Response Evaluation  

Table 21 – Zen Ecosystems Demand Response Project Specific Evaluation  

 

Evaluation criteria 

Appropriateness – ARENA’s legislated objectives  

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
improve the competitiveness 
of renewable energy 
technologies  

Meets the criteria 

Project aligns to ARENA’s legislative objectives to improve the competitiveness of renewable 
energy technologies.  

Demand response is considered an enablement technology, which is classified under the 
ARENA Act as renewable energy technologies. The project enabled DR, increasing the supply 

and competitiveness by virtue of participating in a multi-project trial. 

The project objectives 
tangibly link to ARENA’s 
legislative objective to 
increase the supply of 
renewable energy in Australia 

Meets the criteria  

The project objectives are clearly tied and link to increasing the supply of renewable energy in 
Australia.  

Zen Ecosystems’s demand response objectives were to provide 5MW of demand response 
capacity in year 1, increasing to 15MW of demand response reserve in year 3. 

If we infer that as demand response directly and indirectly increase the proportion of renewable 
energy on the grid as described in section 3.1 then the project objectives of RERT enabled DR 

adheres to the legislative objective of increasing supply of renewable energy.  

Appropriateness – ARENA’s Performance Framework  

The funding provided to the 
project by ARENA supports 
technologies that align with 
ARENA”s ‘Priority Areas’ 

Meets the criteria  

Under ARENA’s May 2017 priorities, the project aligns well to at least one of ARENA’s priority 
areas as the projects demand response objectives help provide grid security via the RERT.  

Within ARENA’s 2020/2021 corporate plan priority areas, it could be argued that the demand 
response objectives of the project only marginally aligns by way of reducing the requirements 

for gas peaking plants.   

Private sector invested in the 
project 

Partially meets the criteria 

Leverage is outside of the target range of 1:2 to 1:3. Project leverage was 1:0.75.  

The project intends to 
advance the TRL and CRI of 
the proposed technology 

Partially meets the criteria 

Project objectives somewhat align with advancement of TRL and CRI of the proposed 
technology. 

Though there is not direct mention in the funding application of the project intending to 
increase specific technology TRL and CRI, it is understood through stakeholder interviews that 
prior to ARENA funding, Zen Ecosystems had not trialled its DR technology used in this project 

in Australia. By virtue of participating in the program, Zen Ecosystems would validate the 
technology and commercial readiness which it had already deployed successfully internationally.  

Contractual obligations of the 
individual projects included 
knowledge sharing products 

Meets the criteria  

Knowledge sharing products were contractually required including knowledge sharing reports, 
participation in knowledge sharing workshops and project data.  
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Evaluation criteria 

The frequency of reporting 
required (milestones, finances 
and knowledge sharing) 
under the funding agreement 
relative to the nature of the 
project was sufficient 

Meets the criteria  

Although the program was mutually ceased mid-way through the program, Zen made no 
comment that the frequency of reporting was excessive or too little.   

Appropriateness – Program Objectives 

The project objectives align 
with the program objectives 
as stated within the Demand 
Response Competitive Round 
objectives 

Meets the criteria  

The project’s objectives clearly align with the DER competitive round objectives. 

The project adhered to the three program objectives. 

1) The project objectives aimed to demonstrate that DR was an effective source of 
reserve capacity through proposing 5MW to 15MW of DR capacity.  

2) The project objectives allowed for physical testing of the subscribed DR capacity.  

3) The project objectives proposed testing of effectively two programs: residential BDR 
and direct load control as well as automated load control for commercial customers. 

Effectiveness  

The extent to which the 
project achieved its stated 
objective/s   

Does not meet the criteria  

The project did not achieve its stated objective and was terminated halfway through year 2.  

Zen Ecosystem’s residential and commercial customers’ ability to provide the contracted DR in 
the scheduled tests is given below.  

 

 

   

 
Year 1 – start 
of Period 1 

Year 1 – start 
of Period 2 

MW contracted for 5 5 
MW delivered 0.01 0.03 

There are ancillary benefits 
outside of the RERT program  

Does not meet the criteria  

There may have been some ancillary benefits outside of the RERT program but these were not 
captured in the project’s knowledge sharing reports nor were they identified during stakeholder 

meetings. 

Zen Ecosystems did not use the DR program for any uses outside of the scope of the program. 
That said, the project provided an opportunity to educate consumers on energy usage    

A qualitative assessment 
suggests the TRL of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Does not meet the criteria  

Zen scored the technical readiness of the technology at project commencement as TRL 9, 
meaning the technology had been proven through successful operations. Given this is the 
highest TRL level, there was no room for progressing the TRL to the next level of readiness. 

Moreover, Zen reported that the load control devices it had installed in commercial refrigeration 
applications did not appear to produce any tangible DR despite a significant level of load 

reduction initially being expected.  
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Evaluation criteria 

A qualitative assessment 
suggests the CRI of the 
project technology has 
progressed as a result of the 
ARENA funding. Note that 
formal TRL / CRI assessment 
of the projects shall be 
completed by Aurecon 

Does not meet the criteria  

Zen scored the commercial readiness of the technology at project commencement as CRI 3, 
meaning publicly discoverable data was driving emerging interest in the technology. Given the 

project was terminated ahead of schedule due to mostly insufficient customer uptake, the CRI of 
the technology has not progressed as a result of ARENA funding. 

The project maps to the DER 
Technology Integration 
Functional Framework  
functional areas which are 
applicable to demand 
response 

Meets the criteria  

Not captured as a project within the State of Distributed Energy Resources Technology 
Integration Report, however project maps to the DER functional framework. 

The project data was 
provided and collected as 
contractually required by 
ARENA 

Partially meets the criteria 

Some project data (excel/CSV) has been provided by the funding recipient or collected by 
ARENA, but it is unclear whether the contract requirements have been fully met.  

The majority of the data is captured in the knowledge sharing report for year 1 and in the final 
report. No evidence of DR management cost data such as cost to recruit customers. No 

evidence of complete excel / CSV files as in the contractual requirement under Project Data. No 
evidence of data being displayed on the project webpage for download.  

Funding recipient will 
continue demand response 
activities beyond the funded 
projects either under RERT or 
some other mechanism  

Partially meets the criteria 

We understand from stakeholder interviews that Zen Ecosystems are now using the technology 
trialled during the ARENA funded project to shift energy use during peak times for C&I 
customers. 

There is no indication of that Zen Ecosystems will continue participating in AEMO’s RERT. 

There is evidence of direct 
beneficiaries of the demand 
response project 

Partially meets the criteria 

Limited number of direct beneficiaries from the demand response funding. 

Zen recruited its staff and their family members and friends for its Save the Grid BDR program. 
The successor program, Help the Grid, was marketed by RACV to its members and achieved 

around 1,400 sign-ups. 

The knowledge sharing 
activities enhance the 
competitiveness of renewable 
energy technologies (such 
activities include, but are not 
limited to, reports, 
presentations, workshops, 
interviews and working 
groups) 

Does not meet the criteria  

The knowledge sharing activities did not increase the competitiveness of renewable energy 
technologies as the project was unable to recruit customers required to test Zen’s technology.  
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Evaluation criteria 

The knowledge sharing 
activities better informed the 
public about renewable 
energy technologies and the 
role they can play in 
Australia’s energy transition 

Partially meets the criteria 

The project highlighted challenges that other providers with a similar commercial and 
technological offering to Zen Ecosystem’s can expect to face. It could be expected that the 
findings presented in Zen Ecosystem’s knowledge sharing activities will help other providers 

avoid similar pitfalls. 

It is unclear how the broader public could have enhanced its knowledge of the role of 
renewable energy technologies in the energy transition through the knowledge sharing 

activities.  

ARENA’s responsiveness to 
communications requested 
by the funding recipient was 
appropriate 

Meets the criteria  

The funding recipient was highly satisfied with ARENA’s level of engagement throughout the 
project. ARENA’s expectations were clear and their communications satisfactory. 

The timeliness of the 
milestones / progress report 
assessment process was 
appropriate 

Meets the criteria  

Although the program was mutually ceased mid-way through the program, Zen made no 
comment that the timeliness of reporting was inappropriate.   

Efficiency 

The cost /MWh demand 
response is less than the 
benchmark 

Does not meet the criteria  

The cost / MW of demand response achieve was greater than 100% above the benchmark. 

United Energy’s cost per MWh cost was $64,828/MWh.  

This is above the 2019 maximum wholesale RRP of $14,700 per MWh and below the 2019 RERT 
cost of $18,442 per MWh. 

The project was efficiently 
delivered across stakeholders 
including ARENA and other 
agencies  

Meets the criteria  

The project was efficiently delivered through its duration. Project termination was jointly decided 
between ARENA and Zen Ecosystems due to insufficient customer uptake and MW response 

capacity, avoiding any inefficiencies that could have resulted from continuing the project despite 
performance not meeting the objectives.   
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