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The APVA is an association of companies, agencies, individuals and academics with an interest in 
photovoltaic solar electricity research, technology, manufacturing, systems, policies, programmes 
and projects.  Our aim is: 

to support the increased development and use of PV through targeted research, analyses and 
information sharing 

Our work is intended to be apolitical and of use not only to our members but also to the general 
community. We focus on data analyses, independent and balanced information and collaborative 
research, both nationally and internationally. 

Our reports, media releases and submissions can be found at: www.apva.org.au 

The results presented are for the purposes of informing stakeholders and the interested public. 
They are general in nature and subject to a number of underlying assumptions. As such, readers 
should not take these results as representing financial or investment advice. 
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Key Points 

¶ The ongoing uptake of Distributed Energy (DE) options such as solar PV, solar water heaters and 
energy efficiency are reducing electricity use and electricity utility revenues. 

¶ This report proposes a regulatory framework that could form the basis of a DE market that would 
ƻǇǘƛƳƛǎŜ 59Ωǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ƭŜŀǎǘ-cost energy services and enable the existing electricity industry 
ǘƻ ǘǊŀƴǎƛǘƛƻƴ ǘƻ ǘƘŜ ΨƴŜǿ ƴƻǊƳŀƭΩΦ 

¶ ²ƘŜƴ ΨŘƛǎǊǳǇǘƛǾŜ ǘŜŎƘƴƻƭƻƎƛŜǎΩ ǎǳŎƘ ŀǎ t± ŀƴŘ 99 are introduced into a well-established industry, 
they ŘƻƴΩǘ ǎƛƳǇƭȅ ƛƴǘŜƎǊŀǘŜ ǎŜŀƳƭŜǎǎƭȅΣ ōǳǘ ŜȄŜǊǘ ŎƘŀƴƎŜ ƛƴ ŘƻƛƴƎ ǎƻΦ ²ƘŜǊŜŀǎ ǘƘŜ ŎǳǊǊŜƴǘ 
ŜƭŜŎǘǊƛŎƛǘȅ ǎȅǎǘŜƳ ƛǎ ōŀǎŜŘ ƻƴ ŀ ΨǘƻǇ ŘƻǿƴΩ ǎǘǊǳŎǘǳǊŜ ŦƻǊ ŎƻƴǎǳƳŜǊǎ ǿƘƻ ǎƛƳǇƭȅ ōǳȅ ŜƭŜŎǘǊƛŎƛǘȅΣ DE 
is providing customers with a significant number of alternatives that allows them to actively 
participate in a system growing from the bottom up. 

¶ To allow these two approaches to integrate requires a regulatory framework based on equal 
competition between supply-side and demand-side options at all levels (generation, networks and 
retail), for both network planning and during the day-to-day operations of the electricity market. 

¶ Best practice Integrated Resource Planning (IRP) should become an integral component of network 
planning so that DE options can be used to decrease network expenditure. The proposed 
Regulatory Investment Test Distribution (RIT-D) is an embryonic form of IRP, but has significant 
scope for improvement. 

¶ The market arrangements required to drive uptake of DE on a day-to-day basis can be divided into 
the following three types: 

- Those related to the operation of the incumbents: where the two most critical are decoupling 
ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƻǊǎΩ ǊŜǾŜƴǳŜ ŦǊƻƳ ǘƘŜƛǊ ǎŀƭŜǎ ǘƘǊƻǳƎƘ ǘƘŜ ǳǎŜ ƻŦ ŀ ǊŜǾŜƴǳŜ ŎŀǇΤ ŀƴŘ 
mechanisms that allow network operators to participate in the D9 ƳŀǊƪŜǘΣ ŦƻǊ ŜȄŀƳǇƭŜ ΨƻƴŜ-
ǿŀȅΩ ǊƛƴƎ ŦŜƴŎƛƴƎΦ  

- Those related to the design and operation of the distributed energy market itself: for example, 
consumers should be able to source their electricity from, and sell their PV electricity to, 
entities other than their retailer; and solar access rights should be formalised. 

- Those that then stimulate the broader distributed energy market and enhance the interaction 
and operation of all participants: for example information and training, minimum energy 
performance standards, house energy rating schemes, and feed-in tariffs and white certificate 
schemes. 

¶ To date, most effort has been on the third type of market arrangement, and as a result has been 
insufficient to effectively integrate DE.  

¶ Once DE has been used to reduce network expenditure as much as possible, a proportion of 
ƴŜǘǿƻǊƪ Ŏƻǎǘǎ ŎƻǳƭŘ ōŜ ǇŀƛŘ ǘƘǊƻǳƎƘ ŀ ŦƛȄŜŘ Řŀƛƭȅ ŎƘŀǊƎŜ ōŀǎŜŘ ƻƴ ŀ ŎǳǎǘƻƳŜǊΩǎ ƳƻƴǘƘƭȅ ŘŜƳŀƴŘ 
ǇŜŀƪΣ ƳŀƪƛƴƎ ŜŀŎƘ ŎǳǎǘƻƳŜǊΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ƴŜǘǿƻǊƪ Ŏƻǎǘǎ ƳƻǊŜ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜƛǊ ƛƳǇŀŎǘΦ This 
approach is preferable to current suggestions of higher fixed charges for all customers, or 
specifically for PV customers, which would disadvantage low energy users and low-income 
households while also making price signals less cost-reflective. 

¶ A fully competitive distributed energy market will need to develop over time, however, the 
required institutional and organisational changes need to begin now and will need to 
accommodate both the incumbents and new entrants, on an ongoing basis. DE technology is 
developing very rapidly and electricity utilities are likely to be left with stranded assets if regulatory 
processes are too slow to adjust. 

 

Executive Summary 
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Introduction 

Residential electricity use in Australia has been declining each year since 2008/09, driven by a 
combination of factors including photovoltaics (PV), energy efficiency (EE) and responses to 
increasing prices (AEMO, 2013). Similar trends are being experienced in the US and elsewhere. The 
uptake ƻŦ t± ŀƴŘ 99 ƛǎ ƭƛƪŜƭȅ ǘƻ ŎƻƴǘƛƴǳŜ ŀƴŘ ǿƛƭƭ Ǉǳǘ ƛƴŎǊŜŀǎƛƴƎ ǇǊŜǎǎǳǊŜ ƻƴ ǳǘƛƭƛǘƛŜǎΩ ƛƴŎƻƳŜ ǎǘǊŜŀƳǎ 
and business models. The responses by utilities and governments to date have essentially attempted 
to maintain the current business models, however, disruptive technologies such as PV and EE will 
likely drive the need for more fundamental changes.  

This report discusses these issues and proposes a regulatory framework that could form the 
basis of a Distributed Energy (DE) market that would ƻǇǘƛƳƛǎŜ 59Ωǎ ŎƻƴǘǊƛōǳtion to least-cost energy 
ǎŜǊǾƛŎŜǎ ŀƴŘ ŜƴŀōƭŜ ǘƘŜ ŜȄƛǎǘƛƴƎ ŜƭŜŎǘǊƛŎƛǘȅ ƛƴŘǳǎǘǊȅ ǘƻ ǘǊŀƴǎƛǘƛƻƴ ǘƻ ǘƘŜ ΨƴŜǿ ƴƻǊƳŀƭΩΦ It is part of a 
collaborative research project funded by ARENA and the University of Arizona, from which separate 
reports will also be published by the CSIRO and the University of Arizona. 

Electricity prices, demand & PV uptake 

Residential and commercial electricity prices in Australia have increased significantly between 
2008/09 and 2011/12, by on average about 40% nationally (DRET, 2012), with residential prices 
expected to increase further by about 7% per year out to 2014/15 (AEMC, 2013a). Network 
expenditure accounted for 50% of the increase from 2010/11 to 2013/14 (AEMC, 2011), and an 
expected 81% of the national increase in retail residential electricity prices between 2012/13 and 
2014/15 (AEMC, 2013a). 

Electricity use in Australia has decreased in absolute terms every year since 2008/09, with a total 
decrease of about 8,300GWh (5.5%) by 2012/13 (AEMO, 2013). AEMO has reduced the 2013/14 
NEM demand forecast it made in 2012, by another 2.4%, although electricity use is still assumed to 
trend upwards in the near future, albeit at a slightly lower rate than previously estimated ς see 
Figure 1. Residential and commercial electricity use per capita continues to decline, with total 
demand dependent on the accuracy of population growth projections (AEMO, 2013).  

 

 
Figure 1. Comparison of annual energy forecasts made in 2012 and 2013 for the NEM under three 

growth scenarios (AEMO, 2013) 
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The decline in electricity use has been attributed to a range of factors, including lower GDP, 
reduced manufacturing, the uptake of PV, solar water heaters (SWH), and energy efficient 
technologies, as well as increasing electricity prices (AEMO, 2013; IES, 2013). Figure 2 shows the 
change in average residential demand in the Energex area of Qld from May 2009 to Jan 2013. It 
shows that PV-owners have significantly lower average demand that non-PV-owners, and there has 
been a steady decline overall (RE, 2013). As more customers take up PV it is clear that total sales will 
decrease further. A number of projections of PV uptake in Australia have been undertaken, over 
different timeframes and with different assumptions ς where PV increases from the current 2.4GW 
to a range of 3GW to 14GW by 2020, and increasing thereafter (AEMO, 2012b; Lilley et al., 2013; 
Schleicher-Tappeser, 2013; Eadie and Elliott, 2013).  

While it is impossible to accurately predict the actual level of electricity use in the future, should 
demand continue to decrease or even increase at a significantly lower rate than in the past, this 
would have important consequences for the electricity industry, especially network operators, which 
must cover the costs of past investment. 

 

 

Figure 2  Energex residential demand with and without PV (RE, 2013) 

 

Australian Consumer Interest in Distributed Energy Options 

The Commonwealth Scientific and Industrial Research Organisation (CSIRO), with assistance 
from the APVA, conducted focus groups (FGs) that investigated the range of Australian stakeholder 
opinions and likely preferences in relation to opportunities for participating in distributed energy 
and demand side response activities (Ashworth et al., 2012). The analysis of these FGs was then used 
to inform a national survey, which was delivered across Australia in early 2013 (Romanach et al., 
2013). 

Participants were presented with six different technology options (Table 1) and four different 
payment options: Up front payment, hire purchase, solar leasing and energy service companies 
(ESCOs). A total of 18.3% of respondents owned PV systems and 11.9% owned SWHs. Figure 3 shows 
tƘŜ ŎƻƳǇƻǎƛǘŜ ǎŎƻǊŜ ŦƻǊ ŀŎŎŜǇǘŀƴŎŜ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ǿƘƻ ŘƛŘƴΩǘ ŀƭǊŜŀŘȅ ƻǿƴ ǘƘŜǎŜ ǘŜŎƘƴƻƭƻƎƛŜǎΦ Lǘ 
Ŏŀƴ ōŜ ǎŜŜƴ ǘƘŀǘ ƘƻǳǎŜƘƻƭŘŜǊǎΣ ƻƴ ŀǾŜǊŀƎŜΣ ǘƘƛƴƪ ǘƘŀǘ ŀƭƭ ǘƘŜ ƻǇǘƛƻƴǎ ΨǎƻǳƴŘ ƭƛƪŜ ŀ ƎƻƻŘ ƛŘŜŀΩΣ ŀƴŘ 
that they would consider installing both grid-connected PV and SWHs, and interestingly, grid-
connected PV with batteries. 
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Table 1 Distributed Energy Options presented to the Focus Groups 

 

 

 

Figure 3 Australian household acceptance of DE technologies  
(respondents not already owning these technologies) 

 

Cost savings are by far the primary driver for installation of PV and SWHs, and with the ongoing 
decline in installed costs of both PV and batteries, combined with the likely increases in grid 
electricity costs, the strength of this driver is likely to increase. Figure 4 ǎƘƻǿǎ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎΩ 
interest in different payment options for the DE technologies. There is a clear preference for paying 
up front, rather than using finance, leasing or through an ESCO.  

 

Figure 4 Australian household ranking of finance options to install or replace one of the technology 
options 
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²ƛǘƘ ǊŜǎǇƻƴŘŜƴǘǎΩ ōŜƛƴƎ ƳƻǊŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ƎǊƛŘ-connected PV with batteries than in batteries 
alone, it is likely that PV will drive the uptake of batteries. This would in turn enable the installation 
of larger PV systems and so further reduce electricity demand. 

Mexican Focus Groups 

Four FGs were conducted with a total of 65 people from the Mexican cities of Navolato, 
Culiacan, Mexico City and Guadalajara in March, 2013. Participants were presented with the same 
ǘŜŎƘƴƻƭƻƎȅ ƻǇǘƛƻƴǎ ŀǎ ǘƘŜ !ǳǎǘǊŀƭƛŀƴ CDǎΣ ǿƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ǘƘŀǘ ǘƘŜ ΨōŀǘǘŜǊȅ ŀƭƻƴŜΩ ƻǇǘƛƻƴ ǿŀǎ ƴƻǘ 
included. They were presented with three purchase options: Up front payment, hire purchase, solar 
leasing. 

Prior to the FG, participants were asked whether they would consider installing any of the 
technology options. Their responses are shown in Figure 5, and it can be seen that the most 
preferred technology was solar water heaters, then grid-connected PV, followed by grid-connected 
PV with battery backup. The least preferred options were community solar, then off-grid PV. 

These outcomes are remarkably consistent with those of the Australian survey, with the only 
difference being that, in Australia, grid-connected PV (with or without batteries) was ranked 
essentially as highly as SWHs. The Mexican relative preference for SWHs compared to PV most likely 
reflects their greater familiarity with that technology. 

 

Figure 5 Mexican interest in installing a technology option (pre-FG) 

 

tŀǊǘƛŎƛǇŀƴǘǎΩ ǇǊŜŦŜǊŜƴŎŜǎ ŦƻǊ ǘƘŜ ǘƘǊŜŜ ǇǳǊŎƘŀǎŜ ƻǇǘƛƻƴǎ ŀǊŜ ǎƘƻǿƴ ƛƴ Figure 6. There was a clear 
preference for financing through hire purchase, then buying upfront, then solar leasing. This is in 
contrast to the Australian results, where buying upfront was clearly the preferred option. As 
occurred in the CSIRO FGs in AustraliaΣ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǎǳōƧŜŎǘƛǾŜ ƪƴƻǿƭŜŘƎe of the different 
technology options significantly increased as a result of the FGs (P<0.05). 
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Figure 6 aŜȄƛŎŀƴ ǊŜǎǇƻƴŘŜƴǘǎΩ Ǌanking of finance options to install or replace one of the technology 
options 

 

Consequences for Utilities 

The reduced electricity demand has reduced income for wholesale generators, network 
operators and retailers. This trend is not restricted to Australia. For example, it is also occurring in 
the US (York and Kushler, 2011; Kind, 2013) and throughout Europe (Schleicher-Tappeser, 2013). 
However, under the current regulatory arrangements in Australia, network operators can adjust 
their tariffs to ensure that networks are paid for.  

Figure 7 illustrates what has been referred to as ŀ ΨǾƛŎƛƻǳǎ ŎȅŎƭŜ ŦǊƻƳ ŘƛǎǊǳǇǘƛǾŜ ŦƻǊŎŜǎΩ όKind, 
2013ύ ŀƴŘ ŀ Ψenergy market ŘŜŀǘƘ ǎǇƛǊŀƭΩ όSimshauser and Nelson, 2012), where increases in usage 
charges reduce demand, which results in charges being increased again, which further reduces 
electricity use. According to this view, DE technologies will have a significant impact on utility 
revenue, and utilities that fail to adapt with new business models, products and services are unlikely 
to survive. 

 

Figure 7. Vicious Cycle from Disruptive Forces (Kind, 2013) 
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Responses by Utilities and Governments 

To date, there have been a variety of responses by government and utilities to reduced 
electricity use and increasing uptake of DE. Although there has been limited participation by retailers 
in providing DE, their responses essentially focus on maintaining the current types of revenue 
streams and business models, for example: 

1. Implementation of TOU tariffs 
2. Higher demand charges 
3. Higher fixed daily charges 
4. Low payments for PV export 
5. Imposition of network limits on distributed generation. 

Government responses have been more varied, ranging from those that attempt to directly 
reduce network costs for consumers and enable limited uptake of DE, to those that actively oppose 
DG options such as PV. They generally involve relatively minor changes to the regulatory 
environment. Two of the most relevant here are the Power of Choice (PoC) Review by the Australian 
Energy Market Commission (AEMC), and the Senate Select Committee on Electricity Prices. Both 
support cost-reflective pricing, information and increased competition, all of which should 
significantly assist the development of a distributed energy market. Another response from the 
Queensland Competition Authority proposes that gross metering should be compulsory for all PV 
systems, they be paid an optional rate of around 8c/kWh for all generation, and that all owners of 
PV systems should be placed on tariffs with high standing charges. 

The reports are limited in three particular areas. The first is the very limited attention given to 
the consideration of introducing demand-side options into the network planning process, the second 
ƛǎ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ƻŦ 5DΣ 99 ŀƴŘ 5{a ŀǎ ΨŀŘŘ-ƻƴǎΩ ǘƻ ǘƘŜ ŜȄƛǎǘƛƴƎ ƳŀǊƪŜǘ όǿƘƛŎƘ ǊŜƳŀƛƴǎ ŜǎǎŜƴǘƛŀƭƭȅ 
unchanged), and the third is ǘƘŜ ƭŀŎƪ ƻŦ ǇǊŀŎǘƛŎŀƭ ǎǳƎƎŜǎǘƛƻƴǎ ŦƻǊ ŘŜŎƻǳǇƭƛƴƎ ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƻǊǎΩ 
revenue from electricity use.  

The Need for Fundamental Regulatory Change 

WƘŜƴ ΨŘƛǎǊǳǇǘƛǾŜ ǘŜŎƘƴƻƭƻƎƛŜǎΩ ǎǳŎƘ ŀǎ 5DΣ 99 ŀƴŘ 5{a ŀǊŜ ƛƴǘǊƻŘǳŎŜŘ ƛƴǘƻ ŀ ǿŜƭƭ-established 
industry (e.g. the AuǎǘǊŀƭƛŀƴ b9aύΣ ōȅ ǘƘŜƛǊ ǾŜǊȅ ƴŀǘǳǊŜΣ ǘƘŜȅ ŘƻƴΩǘ ǎƛƳǇƭȅ ƛƴǘŜƎǊŀǘŜ ǎŜŀƳƭŜǎǎƭȅΣ ōǳǘ 
exert change in doing so. Figure 8 highlights the fact that the conventional electricity industry is 
characterised by a relatively hierarchical structure, controlled by a small number of actors with a 
limited number of choices, and where customers could be treated as statistically predictable units. In 
contrast, DE is enabling end-users with a significant number of alternatives that is resulting in a 
system with much more self-organisation growing from the bottom up through a complex process 
(Schleicher-Tappeser, 2012).  

Thus, minor adjustments of the system are probably not sufficient, and prudence requires 
preparation for unexpectedly rapid changes in a turbulent environment. Over the longer term, it is 
likely that much more significant changes to the electricity market will be required than apparently 
envisaged by the various government reviews.  
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Figure 8. Transformation of the electricity system ς schematic representation (Schleicher-Tappeser, 
2012) 

 

The Need for Full Competition in a DE Market 

A fundamental principle of a distributed energy market is defined in this report as that of equal 
competition between supply-side and demand-side options at all levels: generation, networks and 
retail. There should also be competition between supply-side options and between demand-side 
options. For a distributed energy market these types of competition are illustrated in Table 2. 

 

Table 2. Types of competition possible in the wholesale, network and retail markets 

 Wholesale Networks Retail 

Demand vs demand
1
 EE/DSM vs EE/DSM EE/DSM vs EE/DSM EE/DSM vs EE/DSM 

Supply vs demand Centralised and DG vs 
EE/DSM 

Augmentation/capital 
replacement and DG 

vs EE/DSM 

Electricity sales and 
DG vs EE/DSM 

Supply vs supply Centralised vs DG, DG 
vs DG 

Augmentation/ capital 
replacement vs DG 

Electricity sales vs DG, 
DG vs DG 

 

The current Network Determination process essentially locks in network investments for 5 years, 
and so it is important that effective competition between supply and demand side options occurs 
during the network planning stage. In addition, in order for the market to be able to incorporate new 
technologies and to respond to changing circumstances over time, full supply/demand competition 
also needs to occur on a day-to-day basis in both the network and retail markets. This would allow 
3rd parties to implement DE to manage loads at any time, and hence reduce the need for network 
expenditure at the next determination period. Thus, this report recommends establishing a DE 
market through: 

                                                           
1
 While DSM doesnôt happen directly in either the wholesale or network markets, it does affect the operation 

of these markets. 
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(i) Proposing Integrated Resource Planning be used in the network planning processes, and 

(ii) Driving full competition between all supply and demand-side options on a day-to-day 
basis. 

Incorporating Integrated Resource Planning into the Network Planning Process 

Integrated Resource Planning (IRP) can be used to formalise the incorporation of DE into the 
network planning and investment process. While there are variations on the IRP process (see Figure 
9), the core principles are that it (Tellus, 2000):  

1. Considers a full range of feasible supply-side and demand-side options and assesses 
them against a common set of planning objectives and criteria; 

2. Is transparent and participatory throughout, meaning that parties other than the 
network operator can propose both supply-side and demand-side options; 

3. Is subject to oversight by an independent (normally government) body; and 

4. Is subject to regular review. 

Thus, IRP can be used to identify areas where DG is cost-effective and requires the network 
operators to acquire it through a competitive procurement process. This helps to develop a 
competitive and transparent distributed energy market, and so opens it up to new entrants. This 
compares to the existing process for network augmentations where the network operator generally 
designs the default network solution, then possibly calls for alternatives, then assesses them 
through an internal procedure. 

In addition to achieving least-cost outcomes, IRP can be designed to have a number of additional 
benefits. It can help achieve social and environmental objectives, reduce risk and volatility, provide 
more accurate network costs, because competition from third parties brings market forces to bear in 
the costing process, and so help restrict increases to the regulated asset base. 

 

 

Figure 9. The Integrated Resource Planning process (Tellus, 2000)  
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RIT-D: IRP in Australia 

During the course of this project changes were made to the National Electricity Rules (NER) that 
included the development of a Regulatory Investment Test for Distribution (RIT-D) that will replace 
the existing Regulatory Test for distribution investments. It is a basic type of IRP and will come into 
effect on 1 January 2014 (AER, 2013c).  

It has a clearly stated aim and formalises the inclusion of non-network stakeholders, who are 
able to propose their own non-network options. It has a well-defined process that lists the minimum 
non-network options that must be considered, and requires a stand-alone Non-network Options 
Report. The requirements of the Draft Proposal Assessment Report are well defined: it must include 
all assumptions and the methodology used, and must conduct scenario and sensitivity analyses. It is 
open to scrutiny by all stakeholders, and is reviewed by an independent body, the AER. 

However, currently the RIT-D does not need to be applied where the project is related only to 
the refurbishment or replacement of existing assets. There also appears to be no process to 
encourage the effectiveness of non-network solutions to be tested in advance. The RIT-D process 
also includes only economic impacts, excluding the potential social and environmental benefits listed 
above. 

Still, with the RIT-D becoming operational on the 1 Jan 2014, and combined with regulation 
under a revenue cap (as discussed below), there should be a clear incentive for DNSPs to implement 
alternatives to network augmentation where they are cheaper.  

Full Competition on a Day to Day Basis 

The market arrangements required to drive full competition between all supply and demand-
side options on a day-to-day basis can be divided into three types:  

1. Those related to the operation of the incumbents 

These in turn can be subdivided into those that decrease utility opposition to distributed energy 
and those that enable utility participation in distributed energy. The most critical example of the 
former is the decoupling of DNSP revenue from electricity sales through the use of revenue cap 
regulation. During the course of this project the AER announced that this would apply to the next 
network determinations that are due for assessment - both the ACT and NSW ς and it appears that it 
will apply to all DNSPs in the NEM over time. 

An example of market arrangements that enable utility participation in DE is where it is 
permissible for network operators to own and operate DE ς however this could have anti-
competitive impacts if DN{tǎΩ ǊŜƎǳƭŀǘŜŘ ǊŜǾŜƴǳŜ ǇǊƻǾƛŘŜǎ ǘƘŜƳ ǿƛǘƘ ŀƴ ǳƴŦŀƛǊ ŀŘǾŀƴǘŀƎŜ ƻǾŜǊ оrd 
party providers. One option is that DNSPs could own DE assets that would then be made available to 
3rd parties to operate on a competitive basis, and so competition would be introduced both when 
hardware was purchased and during operation (OG, 2012). However, DE options would be limited to 
those selected by the DNSP, and such options could have an unfair advantage over alternatives 
selected by 3rd ǇŀǊǘƛŜǎΦ ΨhƴŜ ǿŀȅΩ Ŧinancial ring fencing could be used to limit unfair advantages, 
whereby money can flow to the regulated monopoly from an associated DE business but not the 
reverse. Where the DNSP is regulated under a revenue cap, any profits from the associated DE 
business that are returned to the DNSP would place downward pressure on tariffs. 

2. Those related to the design and operation of the distributed energy market itself 

These measures focus on establishing an environment where different participants can compete 
fairly, including new entrant 3rd parties. For example: 



 

 xiii  

(i) That consumers be able to source their electricity from, and sell their DSP to, entities 
other than their retailer (portability),  

(ii) That the sale and supply of electricity be unbundled from non-energy services, such 
as ancillary services,  

(iii) That third parties be able to provide energy services to residential and small 
business consumers, 

(iv) That solar access rights be formalised, 
(v) That price signals better reflect the cost of supplying electricity at specific times. 

3. Those that then stimulate the broader distributed energy market and enhance the 
interaction and operation of all participants.  

Once the market has been established, these measures enhance the operation of all participants 
(both incumbents and new) and so drive the uptake of distributed energy technologies. Policy 
measures to promote distributed energy can be broadly categorised into:  

1. Support mechanisms such as the provision of information and training.   
2. Command and control mechanisms. 
3. Price mechanisms that change the enerƎȅ ΨǇǊƛŎŜΩ ǎŜŜƴ ōȅ ŘŜŎƛǎƛƻƴ-makers for 

different energy options. 

Responses by Utilities and Regulators to these Proposals 

¢ƘŜ wŜƎǳƭŀǘƻǊǎΩ ƻǇƛƴƛƻƴǎ ŘƛŦŦŜǊŜŘ ǊŜƎŀǊŘƛƴƎ ŜƭŜŎǘǊƛŎƛǘȅ ŘŜƳŀƴŘΣ ǿƛǘƘ ǎƻƳŜ ōŜƭƛŜǾƛƴƎ ƛǘ ǿƻǳƭŘ 
stabilise and some thinking that growth would continue much as before. However, they thought the 
rate of network construction would slow significantly, with most effort going into capital 
replacement. There is a general view that tariffs are not cost-reflective, with the fixed component 
too low and the variable component too high. Although they expected PV uptake to continue, 
battery uptake is expected to be slow, with little interest currently evident from consumers or 
networks. 

They were in favour of the market being opened up to as many players as possible to increase 
competition. However, they believe an evolutionary process is needed to get to a new regulatory 
model, and there is a need to change organisational culture.  

Regulatory change is slow, with network determinations only reviewed every 5 years, and other 
adjustments only made after extensive review, and often subject to political agreement, and so will 
likely be lagging changes expected over the next 5 years due to continued uptake of PV, but also 
batteries, demand management and other new technologies. 

Most utility respondents agreed that while energy and peak demand growth are difficult to 
predict, they would return to similar previous levels and that the recent softening was a short-term 
trend. They are considering different tariff structures and charges which offer some protection from 
the vagaries of energy demand and provide more predictable returns. There is a tension between 
the regulatory conditions which control price setting and the sovereign risk associated with returns 
for the State-owned entities. Lastly, there are complex human behavioural dynamics at play, which 
can result in short and/or long-term changes and skewed results. 

Respondents thought that regulatory reform was needed to allow for a changing electricity 
environment. However, regulation for electricity utilities is Government controlled and is thus 
intrinsically linked to much broader political issues than just cost recovery and efficient operation. 
The majority felt that their roles were primarily restricted to operating their business and broadly 
advising on the ideal outcomes, but that ultimately political outcomes would determine regulatory 
conditions. 
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Most respondents felt that they already use some (varying) elements of Integrated Resource 
Planning, although there seemed to be quite different ideas of what it meant. There was concern 
about increased risk, and in some cases they had very limited power to define what methods they 
used. 

Respondents generally felt that they were largely prevented from participating in any 
meaningful way in demand side management activities by regulatory conditions (although they are 
involved at the fringes). It was noted by all Government entities that the longer return time frames 
were an issue and that fundamentally they saw themselves as having a very tight defined scope of 
work and expertise. Whilst all respondents saw the logic and rapidly increasing cost-effectiveness of 
many demand side management activities, only the private entities appear willing and able to 
implement such projects. 

Discussion 

The creation of a DE market based on equal competition between supply-side and demand-side 
options at all levels (generation, networks and retail) should help to ōƻǘƘ ƻǇǘƛƳƛǎŜ 59Ωǎ ŎƻƴǘǊƛōǳǘƛƻƴ 
to least-cost energy services, and enable the existing electricity industry to adapt their business 
ƳƻŘŜƭǎ ŀƴŘ ǎƻ ǘǊŀƴǎƛǘƛƻƴ ǘƻ ǘƘŜ ΨƴŜǿ ƴƻǊƳŀƭΩ. The use of an IRP process should help introduce DE 
into network planning, and the other measures described above should help introduce DE on a day-
to-day basis.  

It is important to recognise that for significant levels of DE to be integrated into the electricity 
network, the impact this has on incumbent utilities needs to be taken into account ς especially 
network operators who operate as a regulated monopoly. This all needs to be considered in the 
current context of decreasing demand, and the fact that the majority of the charges used to pay for 
the networks are based on electricity use, rather than demand, and so people who are most 
responsible for the ǎƛȊŜ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪ ŀǊŜ ǎǳōǎƛŘƛǎŜŘ ōȅ ǘƘƻǎŜ ǿƘƻ ŀǊŜƴΩǘ όt/Σ нлмоύΦ {ƛƳƛƭŀǊƭȅΣ 
people who reduce their electricity use (through whatever means), will reduce their payments for 
the grid thereby increasing the grid costs faced by others. 

Both RIT-D and day-to-day implementation of DE could, if appropriately designed, result in 
absolute reductions in peak demand and absolute reductions in network costs ς by reducing the 
capacity of the network at times of capital replacement. In addition, as the penetration of 
distributed storage increases, electricity flows are likely to become less complex, and demand peaks 
will be reduced, placing further downward pressure on network costs. The increased complexity 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ΨǎƳŀǊǘ ƎǊƛŘǎΩ ǿƛƭƭ Ƴƻǎǘƭȅ ƻŎŎǳǊ ōŜƘƛƴŘ ǘƘŜ Ƴeter and so will be paid by the customers 
who choose to install such options. Allowing network operators to participate directly in the DE 
market, with appropriate safeguards such as one-way ring fencing, could help them diversify their 
business models, reducing their dependence on network tariffs, and again placing downward 
pressure on network costs. 

Thus, over the longer term, it is possible that a proportion of the fixed component of network 
costs could be paid through a fixed daily charge based on a cusǘƻƳŜǊΩǎ ƳƻƴǘƘƭȅ ŘŜƳŀƴŘ ǇŜŀƪΦ Lƴ ǘƘƛǎ 
ǿŀȅΣ ŜŀŎƘ ŎǳǎǘƻƳŜǊΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ƴŜǘǿƻǊƪ Ŏƻǎǘǎ ǿƻǳƭŘ ōŜ ǊŜƭŀǘŜŘ ƳƻǊŜ ǘƻ ǘƘŜƛǊ ƛƳǇŀŎǘΦ The 
fixed and variable tariffs should be designed to ensure that the various DE options are supported 
through their ability to reduce both energy use and peaks in demand. This approach is preferable to 
the current DNSP suggestions of higher fixed charges for all customers, or specifically for PV 
customers, which would disenfranchise low energy users, disadvantage low income households (by 
limiting their ability to reduce costs) and also make price signals less cost-reflective. 

A fully competitive distributed energy market will need to develop over time, however, the 
required institutional and organisational changes need to begin now and will need to accommodate 
both the incumbents and new entrants, on an ongoing basis. It should be noted also that DE 
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technology is developing very rapidly and incumbent electricity sector players are likely to be left 
with stranded assets if regulatory processes are too slow to adjust. In the longer term, rather than 
ƘŀǾƛƴƎ ŀ ǎŜǇŀǊŀǘŜ ΨŘƛǎǘǊƛōǳǘŜŘ ŜƴŜǊƎȅ ƳŀǊƪŜǘΩ ƻǇŜǊŀǘƛƴƎ ŀƭƻƴƎǎƛŘŜ ǘƘŜ ŜȄƛǎǘƛƴƎ b9aΣ ƛǘ ŎƻǳƭŘ ōŜ 
desirable for the NEM itself to operate as a single energy market for centralised and decentralised 
energy supply and demand. 
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1. Introduction 
Residential electricity use has been declining each year since 2008/09, driven by a combination 

of factors including photovoltaics (PV), energy efficiency (EE) and responses to increasing prices 
(AEMO, 2013). The uptake of PV and EE is likely to continue and will put increasing pressure on 
ǳǘƛƭƛǘƛŜǎΩ ƛƴŎƻƳŜ ǎǘǊŜŀƳǎ ŀƴŘ ōǳǎƛƴŜǎǎ ƳƻŘŜƭǎΦ ¢ƘŜ ǊŜǎǇƻƴǎŜǎ ōȅ ǳǘƛƭƛǘƛŜǎ ŀƴŘ ƎƻǾŜǊƴƳŜƴǘǎ ǘƻ ŘŀǘŜ 
have essentially attempted to maintain the current business models, however, disruptive 
technologies such as PV and EE will likely drive the need for more fundamental changes. This report 
discusses these issues and proposes a regulatory framework that could form the basis of a 
Distributed Energy market that would ƻǇǘƛƳƛǎŜ 59Ωǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ƭŜŀǎǘ-cost energy services and 
enable the existing electriŎƛǘȅ ƛƴŘǳǎǘǊȅ ǘƻ ǘǊŀƴǎƛǘƛƻƴ ǘƻ ǘƘŜ ΨƴŜǿ ƴƻǊƳŀƭΩΦ  

The report summarises a range of research activities undertaken in Australia and in the US, 
under an Australian Solar Institute (now ARENA) US-Australia solar research agreement. Although 
the findings reported here are focussed on the Australian regulatory environment, researchers from 
both countries have worked together on this project and outcomes will be relevant to both 
countries. Separate reports and papers will also be published on specific aspects of the work 
undertaken by the CSIRO and the University of Arizona. 

Section 2 describes how and why electricity prices have recently been increasing in Australia, 
then discusses the possible reasons for the recent decline in electricity use. It then provides some 
projections for PV uptake, as well as some reasons that uptake may be greater than expected by 
governments and utilities. 

Section 3 summarises work undertaken by the CSIRO, with assistance from the APVA, into 
consumer attitudes to different types of Distributed Energy, as well as their interest in options to 
finance their uptake. The types of DE assessed were solar water heaters, grid-connected 
photovoltaics (PV), grid-connected PV with battery backup, grid-connected battery only, off-grid PV 
and community PV systems. The financing options were: buy up-front, hire purchase, solar leasing 
and an ESCO model of ownership. Overall, it was found there is general support by householders to 
participate in the distributed energy market, particularly through the installation of solar hot water 
heaters, solar photovoltaic systems connected to the grid for energy generation and with battery 
backup. 

Section 4 outlines the consequences of reduced electricity demand for electricity utilities, with 
the impact being especially serious for network service providers. Reduced income is the 
fundamental problem, which could lead to an erosion of credit quality, especially for utilities that fail 
to adapt with new business models, products and services. 

Section 5 summarises the responses by utilities in Australia, then discusses in more detail the 
responses by governments, especially those aiming to help consumers reduce their electricity costs. 
They serve to highlight the difficulty faced by governments attempting to both reduce costs for 
consumers while maintaining revenues for utilities. For both utilities and government, responses 
have ranged from those that restrict uptake of DE to those that enable increased uptake ς with the 
result that there appears to be no clear nor coordinated direction. 

Section 6 explains that when ΨŘƛǎǊǳǇǘƛǾŜ ǘŜŎƘƴƻƭƻƎƛŜǎΩ ǎǳŎƘ ŀǎ t± όŀǎ ǿŜƭƭ ŀǎ ƻǘƘŜǊǎ ŀǎǎƻŎƛŀǘŜŘ 
with energy efficiency (EE)), are introduced into a well-established industry, there is a need for 
fundamental regulatory change. This is needed to not only optimise DEs contribution to least-cost 
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energy services, but to enable the existing electricity industry to adapt their business models and so 
ǘǊŀƴǎƛǘƛƻƴ ǘƻ ǘƘŜ ΨƴŜǿ ƴƻǊƳŀƭΩΦ 

Section 7 describes how the fundamental principle of a distributed energy market as defined 
here is that of equal competition between supply-side and demand-side options at all levels: 
generation, networks and retail. This can then be subdivided into increasing competition during 
network planning processes, as well as on a day-to-day basis.  

Section 8 proposes Integrated Resource Planning (IRP) as the foundation for introducing more 
market-based competition between supply and demand side options into networks. IRP considers 
both supply-side and demand-side options and assesses them against a common set of planning 
objectives and criteria, where parties other than the network operator can propose both supply-side 
and demand-side options. It is overseen by an independent (normally government) body, and is 
subject to regular review. The proposed RIT-D is a basic form of IRP, and while being a good step in 
the right direction, can be improved. 

Section 9 discusses some of the market arrangements required to drive full competition 
between all supply and demand-side options on a day-to-day basis. These are divided into those 
related to the operation of the incumbents; those related to the operation of the distributed energy 
market itself (and therefore new entrants); and those that then stimulate the broader distributed 
energy market and enhance the interaction and operation of all participants. 

Section 10 summarises the interviews undertaken with utilities and regulators that assessed 
their responses to the proposals outlined in Sections 8 and 9. These interviews highlighted the 
restrictions placed on both regulators and utilities in dealing with the rapid changes now occurring, 
and the need for a regulatory environment which more easily allows least-cost options to be 
undertaken as technology and consumer behaviour changes. 

Section 11 then concludes the report, highlighting the issues to be addressed in establishing a 
distributed energy market and suggesting some courses of action. 
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2. Electricity prices, demand & PV uptake 
In Australia, electricity is mainly produced by coal-fired generators: primarily black coal (46.3% in 

2010/11), then brown coal (21.9%), natural gas (19.4%), hydro (6.7%), wind (2.3%), oil (1.2%), 
bioenergy (0.8%), and PV (0.3%) (BREE, 2012).2 The residential sector contributes about 30% of 
electricity demand, with the commercial and industrial sectors making up 23% and 47% respectively 
(AEMO, 2010). The average household uses about 6,800kWh per year (18.6kWh/day), although this 
can vary significantly between households, between seasons and between states (ACIL Tasman, 
2012).  

Residential and commercial electricity prices in Australia have increased significantly between 
2008/09 and 2011/12, by on average about 40% nationally (DRET, 2012), with residential prices 
expected to average 0.325c/kWh in 2012/13, 0.33c/kWh in 2013/14, and 0.34.4c/kWh in 2014/15 ς 
which is about 7% per year (AEMC, 2013a).3,4 There is a general consensus that electricity prices will 
continue to increase into the future, although by how much is uncertain (SSCEP, 2012; AEMC, 2012). 
IPART is now predicting an average price increase of only 1.7% for NSW (with a range of -0.7% to 
3.2%) as of July 2013, with a projected increase of 1.8% in July 2014 and a decrease of 6.9% in July 
2015 - due partly to linking the carbon price to the EU scheme or removing it altogether (IPART, 
2013). In contrast, Qld residential prices will increase by between 7.5% and 22.6% in July 2013, 
depending on the tariff, ǿƛǘƘ ƻƴƭȅ ŀōƻǳǘ ŀ ǉǳŀǊǘŜǊ ƻŦ ǘƘƛǎ ƛƴŎǊŜŀǎŜ ōŜƛƴƎ ŘǳŜ ǘƻ ǘƘŜ ǇǊŜǾƛƻǳǎ ȅŜŀǊΩǎ 
tariff freeze (QCA, 2013a). 

Excluding the impact of a carbon price, network expenditure is expected to be the main driver of 
increased electricity prices from 2010/11 to 2013/14, accounting for 50% of the increase (and 39.6% 
of the increase in the presence of a carbon price) ς see Table 1. More recently the AEMC has 
estimated that increases in the distribution network component will account for 81% of the national 
increase in retail residential electricity prices between 2012/13 and 2014/15 (AEMC, 2013a). There is 
a significant level of concern that this trend in network expenditure will continue and so there is a 
large amount of discussion going into reducing peaks in demand as well as changing the regulatory 
ŦǊŀƳŜǿƻǊƪ ǳƴŘŜǊ ǿƘƛŎƘ ƴŜǘǿƻǊƪǎ ƻǇŜǊŀǘŜΦ ¢ƘŜǎŜ ŀǊŜ ǘƘŜ ŦƻŎǳǎ ƻŦ ǘƘŜ ǊŜŎŜƴǘ !9a/ ΨPower of 
/ƘƻƛŎŜΩ όtƻ/ύ wŜǾƛŜǿΣ ǿƘƛŎƘ ƛǎ ŀ ƳŀƧƻǊ ǊŜƎǳƭŀǘƻǊȅ ŜŦŦƻǊǘ ǘƻ ƎƛǾŜ ŎƻƴǎǳƳŜǊǎ ƳƻǊŜ ƻǇǘƛƻƴǎ ǘƻ ǊŜŘǳŎŜ 
their electricity costs (AEMC, 2012).  

 

 

 

                                                           
2
 Since 2010/11, PV installations have increased about three fold and so PV would make up closer to 1.5% 

of generation in 2012/13. 

3
 It is difficult to obtain a reliable estimate of average commercial and industrial electricity tariffs because 

although regulated tariffs are publicly available, the actual tariffs are generally the subject of negotiation and are 
commercial in confidence, especially for the large customers ï who are responsible for most of the electricity use. 

4
 The AEMC is a national, independent body that makes and amends the detailed rules for the National 

Electricity Market (NEM) and elements of natural gas markets. It also provides strategic and operational advice to 
the Council of Australian Governmentsô Ministerial Council on Energy - www.aemc.gov.au. 
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Table 3. Anticipated Contribution of Components to Retail Electricity Price Increases in Australia to 
2013/14

5
 

(AEMC, 2011; all values exclude GST) 

 Percentage of total price increase 
attributable to component 

 No carbon (%) With carbon (%) 

Transmission 7.6 6.0 

Distribution 42.4 33.6 

Wholesale energy 24.1 40.2 

Retail 13.2 12.1 

Green component 12.6 8.1 

Total 100 100 

 

In 2013, a partial update to the figures in Table 3 was published (it does not separate out the C 
price impact), with anticipated price changes between 2011/12 and 2014/15 attributed as follows: 
transmission 15%, distribution 46%, wholesale energy 25%, retail 13%, contributing to an overall 
price increase of 21% (AEMC, 2013a). 

Electricity prices have recently increased in European countries, although by much less, with the 
average increase from 2009 to 2011 for the EU-27 being 12.2% (households) and 8.7% (industry) 
(Eurostat, 2012). Average electricity prices in the United States over the same period have increased 
very little, with residential increasing by 2.7% and commercial by 1.9% (EIA, 2012). The increase in 
electricity costs in Australia has become a political issue and resulted in a large number of reports 
and reviews from government (e.g. SSCEP, 2012) as well as industry and community representative 
bodies (e.g. OG, 2012). 

Electricity use in Australia has decreased in absolute terms every year since 2008/09, with a total 
decrease of about 8,300GWh (5.5%) by 2012/13 (AEMO, 2013). After dealing only with load growth 
since the introduction of the National Electricity Market (NEM), the Australian Energy Market 
Operator (AEMO)6 has had some difficulty anticipating these reductions,7 with, for example, the 
actual 2011/12 demand being 5.7% less than the forecast for that period made in August 2011 ς see 
Figure 10. Most recently, AEMO has reduced the 2013/14 NEM demand forecast it made in 2012, by 
another 2.4% ς see Figure 11. While the most recent forecasts are now lower than earlier ones, and 
allow for some uncertainty through low, medium and high growth scenarios, electricity use is still 
assumed to trend upwards in the near future, albeit at a slightly lower rate (AEMO, 2013).  

However, and of most relevance here, it is important to note the continued decline in residential 
and commercial electricity use per capita, with national demand increases in these sectors 
dependent on the accuracy of population growth projections (AEMO, 2013).  

 

                                                           
5
 Note that the Ministerial Council on Energy agreed on 7

th
 December 2012 to implement a number of 

changes to Network regulations which are expected to reduce these projected increases. Also, falling demand, 
including peak demand, is already resulting in the deferral of some planned and approved network expansion. 

6
 AEMO is a national, independent body and is the National Energy Market Operator and planner. It both 

maintains critical services and sets new directions in energy sector planning. 

7
 Note that this difficulty with forecasting demand has also occurred for network operators and state 

governments (AEMC, 2013b). 
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Figure 10. Comparison of the 2012 NEFR and 2011 ESOO annual energy forecasts for the NEM (AEMO, 
2012a) 

 

 

Figure 11. Comparison of annual energy forecasts made in 2012 and 2013 for the NEM under three 
growth scenarios (AEMO, 2013) 
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AEMO has attributed the decline in electricity use to a range of factors, including lower GDP, 
reduced manufacturing, the uptake of PV, solar water heaters (SWH), and energy efficient 
technologies, as well as increasing electricity prices.8 Figure 12 ǎƘƻǿǎ !9ahΩǎ ǇǊƻƧŜŎǘƛƻƴ ŦƻǊ ǘƘŜ 
different components of electricity demand out to 2022-23. The growth in residential and 
commercial demand is driven by assumed population growth (note the y-axis starts at 140,000, and 
so the increase is only about 10%). The impact on utilities will depend on the net effect of reduced 
electricity use per capita and increased population growth. 

 

 

Figure 12  Components of the decline in NSW electricity demand from 2008 to 2012 (AEMO, 2013) 

 

For NSW, Intelligent Energy Systems attributed the decline as shown in Figure 13. Although in 
2011, distributed generation (both PV and larger embedded generators) and SWHs accounted for 
about 60% of the decline, in 2012 their relative contribution decreased because of the decline 
attributed to the closure of the Kurri Kurri aluminium smelter and Bluescope Steel mothballing its 
No. 6 blast furnace, as well as what are thought to be general energy efficiency measures and the 
impacts of higher electricity prices (IES, 2013).9 

                                                           
8
 Due to lack of reliable data it is difficult to attribute the decline to particular factors. However, about 1.38GW 

more PV was installed in 2011/12 than in 2008/09 (APVA, 2012), which would account for about 1,500GWh, or 
20% of the decrease. 

9
 Compared to 2008, the NSW decline in 2012 is thought to be due to: 0.4% weather, 10% PV, 7% SWHs, 

7% larger embedded generation, 26% closure of Kurri Kurri, 14.5% closure of Port Kembla steel furnace, and 
37% due to general reductions in demand due to EE measures and price impacts. 
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Figure 13  Components of the decline in NSW electricity demand from 2008 to 2012 (IES, 2013) 

 

Figure 14 shows the change in average residential demand in the Energex area of Qld from May 
2009 to Jan 2013. It shows that PV-owners have significantly lower average demand that non-PV-
owners, and there has been a steady decline overall (RE, 2013). As more customers take up PV it is 
clear that total sales will decrease further. 

 

 

Figure 14  Energex residential demand with and without PV (RE, 2013) 

 

While GDP and manufacturing may increase to previous levels (although it is unlikely the Kurri 
Kurri aluminium smelter will be reopened), for electricity growth to return to trend would require 
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electricity prices to decline (in real terms), along with a reduced rate of uptake of PV, SWHs and EE 
technologies ς none of which appear likely. In fact, PV and energy efficiency markets are broadening, 
with PV now moving strongly into the commercial sector, where system sizes are in the 10-100kW 
range. By May 2013, well over 100 commercial systems had been installed.10 

AEMO has recently undertaken projections of PV uptake in Australia out to 2031 - see Figure 15. 
The moderate scenario resulted in 6,350 GWh by 2020 and 15,400 GWh by 2031 (AEMO, 2012b). 
These figures were revised slightly higher in a subsequent report, to 7,558 GWh by 2020/21, 
ƳŜŀƴƛƴƎ ǘƘŀǘ t±Ωǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƻǘŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴ ǿƻǳƭŘ ƛƴŎǊŜŀǎŜ ŦǊƻƳ лΦф҈ ƛƴ нлммκмн 
to 3.4% in 2021/22.  

 

 

Figure 15. Projections of PV uptake in Australia (AEMO, 2012b) 

 

The CSIRO recently published some analysis that included the uptake of DG and PV in particular 
under various scenarios. Figure 16 shows the total generation mix and Figure 17 shows the DG by 
technology type under the CPRS-5 scenario.11 It can be seen that by around 2020, DG makes up 
about 10% of the generation mix, with PV making up a relatively small proportion of this. However, 
by 2030 these values have increased to over 20% and over 35%, both steadily increasing thereafter 
(Lilley et al., 2013). PV produces about 24,000 GWh in 2030, which equates to at least 18,000 MW.  

                                                           
10

 From http://sunwiz.com.au/index.php/large-system-list.html 

11
 The other scenario illustrated in Lilley et al. (2013) showed slightly less DG but a similar amount of PV and 

more centralised renewables. 
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Figure 16. National Electricity Generation Under CPRS-5, 2006-2050 (Lilley et al., 2013)  

 

Figure 17. Distributed Generation by Technology Under CPRS-5, 2006-2050 (Lilley et al., 2013)  

 

While there is always significant uncertainty with such projections, it is possible that PV uptake 
ŎƻǳƭŘ ōŜ ƘƛƎƘŜǊ ǘƘŀƴ ŜǾŜƴ !9ahΩǎ wŀǇƛŘ ¦ǇǘŀƪŜ ǎŎŜƴŀǊƛƻΦ LƴŎǊŜŀǎŜŘ ǊŀǘŜǎ ƻŦ ǳǇǘŀƪŜ ŎƻǳƭŘ ōŜ ŘǊƛǾŜƴ 
by (i) PV prices declining faster than anticipated, (ii) novel business models such as solar leasing, 
crowd sourcing and community PV, and (iii) battery technology prices declining and enabling higher 
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levels of penetration per household (Schleicher-Tappeser, 2013; Eadie and Elliott, 2013).12 Figure 18 
shows a range of other projections for PV uptake in Australia out to 2020, all of which are higher 
ǘƘŀƴ ǘƘŜ !9ah aƻŘŜǊŀǘŜ ¦ǇǘŀƪŜ ŦƻǊŜŎŀǎǘ ό9ŀŘƛŜ ŀƴŘ 9ƭƭƛƻǘǘΣ нлмоύΦ /ŀƭƛŦƻǊƴƛŀΩǎ tǳōƭƛŎ ¦ǘƛƭƛǘƛŜǎ 
Commission has released a proposal that sets out annual targets, for the three utilities Pacific Gas & 
Electric, Southern California Edison and San Diego Gas & Electric, that requires the deployment of 
ǎǘƻǊŀƎŜ ŦƻǊ ǘǊŀƴǎƳƛǎǎƛƻƴΣ ŘƛǎǘǊƛōǳǘƛƻƴ ŀƴŘ ΨŎǳǎǘƻƳŜǊ-ŦŀŎƛƴƎΩ ǎŜŎǘƻǊǎΦ {ǳŎƘ ǊŜǉǳƛǊŜƳŜƴǘǎ ƘƛƎƘƭƛƎƘǘ ǘƘŜ 
fact that not only is storage coming of age, but that it is seen as desirable by some state regulators 
(PUCSC, 2013). 

 

 

Figure 18. Range of projections of PV uptake in Australia (Eadie and Elliott, 2013) 

 

There is also increasing focus on EE, not only on the residential sector through state-based 
schemes, but on commercial and industrial sectors as well. A recent report on industrial EE indicated 
ǘƘŀǘΣ ǳƴŘŜǊ ŎǳǊǊŜƴǘ ǇƻƭƛŎȅ ǎŜǘǘƛƴƎǎΣ ŎƻƳǇŀƴƛŜǎ ǘƘŀǘ ŀŎŎƻǳƴǘ ŦƻǊ ƘŀƭŦ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ŜƴŜǊƎȅ ǳǎŜ ŀǊŜ 
expected to implement EE actions that could reduce their energy use by 4.8% - mostly through 
actions with a payback time of less than 2 years. Both increasing energy prices and targeted 
government support would result in greater reductions in energy use (CWA, 2013).  

While it is impossible to accurately predict the actual level of electricity use in the future, should 
demand continue to decrease or even increase at a significantly lower rate than in the past, this 
would have important consequences for the electricity industry, especially network operators, who 
face increasing costs.  

                                                           
12

 SMA Solar Technology has recently announced that it will be offering a PV inverter (Sunny Boy Smart 
Energy) with an integrated a lithium ion battery, that would provide an average household 3 hrs storage. Such 
innovations will almost certainly accelerate the uptake of storage technologies, and hence PV systems. 
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3. Consumer Interest in Distributed Energy Options 
This section summarises work undertaken by the Commonwealth Scientific and Industrial 

Research Organisation (CSIRO), with assistance from the APVA. It also includes some interpretation 
of the results by the authors of this report. The CSIRO firstly conducted focus groups (FGs) that 
investigated the range of stakeholder opinions and likely preferences in relation to opportunities for 
participating in distributed energy and demand side response activities (Ashworth et al., 2012). The 
analysis of these FGs was then used to inform a national survey which was delivered across Australia 
in early 2013 (Romanach et al., 2013). The complete reports for the FGs and surveys can be found in 
Appendix A and Appendix B respectively.  

3.1. Focus Groups 

Six FGs were conducted with a total of 61 members of the Australian public in Brisbane, 
Melbourne and Sydney in October, 2012. An expert from the APVA was enlisted to present peer 
reviewed DE options to the participants in the FGs ς see Table 4. Participants were also presented 
with four different payment options: Up front payment, hire purchase, solar leasing and energy 
service companies (ESCOs).  

Table 4 Distributed Energy Options presented to the Focus Groups 

 

 

Through all of the focus groups, cost of electricity and the opportunity to reduce energy bills was 
a prime motivator for participants. Many had undertaken a number of energy conservation actions 
to try and reduce their bills and the most frequently cited were turning off lights, standby switches 
and appliances when not in use, undertaken by 75% of participants; followed by purchasing and 
installing additional energy efficient measures such as ceiling fans, heat pump hot water, solar lights 
and solar hot water which was undertaken by 46% of participants. The most popular distributed 
energy model was grid-connected solar PV which 11 participants already owned. 

When it came to purchase options, the majority of participants preferred to buy upfront if at all 
possible. The main reason given was that buying up front would provide participants with the 
required energy independence that most sought, particularly in relation to being self sufficient and 
supplying their own electricity needs. Incentives were also mentioned as being important, as well as 
the likely return on investment based on the original cost of solar and how much it might contribute 
to reducing electricity bills. 

There is significantly more information in the full FG report (Appendix A), however, the main aim 
of the FGs was to inform the survey questions, and, because the survey results are more reliable 
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from a statistical point of view, they are used in preference to outcomes of the FGs and so are 
discussed in more detail below.  

One point worth noting however, is that the FGs served as a useful means to educate (a small 
section of) the public. Figure 19 shows the mean ratings for subjective knowledge before and after 
the FG. Results from the paired sample t-ǘŜǎǘǎ ǎƘƻǿ ǘƘŀǘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƪƴƻǿƭŜŘƎŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ 
increased as a result of the information provided in the FG (p<0.001). Following the presentation, 
participants agreed or strongly agreed that they could easily explain solar energy and all six 
associated technologies. 

 

 

Figure 19 CD ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŀōƛƭƛǘȅ ǘƻ ŜȄǇƭŀƛƴ ǘƻ ŀ ŦǊƛŜƴŘ 59 ƻǇǘƛƻƴǎ ōŜŦƻǊŜ ŀƴŘ ŀŦǘŜǊ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ 
provision 

 

3.2. Surveys 

A total of 2,463 individuals participated in the internet survey. They were reasonably 
representative of the Australian population in terms of gender and age, with females slightly over 
represented, as were the 65-69 age range, while the over 75 year olds were underrepresented. 
Respondents were from all over Australia, with their geographical distribution corresponding to the 
distribution of the total population. Other characteristics of the respondents can be found in the full 
report (Appendix B). The technology and payment options were the same as those used for the FGs. 

3.2.1. Technology preferences 

A total of 18.3% of respondents owned PV systems and 11.9% owned SWHs. Figure 20 shows the 
composite score for acceptance (whether it sounds like a good idea, has the support of family and 
ǇŜŜǊǎΣ ŀƴŘ ƛǎ ŦŜŀǎƛōƭŜ ŀƴŘ ǎǳƛǘŀōƭŜ ǘƻ ƘŀǾŜ ŀǘ ƘƻƳŜύ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ǿƘƻ ŘƛŘƴΩǘ ŀƭǊŜŀŘȅ ƻǿƴ ǘƘŜǎŜ 
ǘŜŎƘƴƻƭƻƎƛŜǎΦ Lǘ Ŏŀƴ ōŜ ǎŜŜƴ ǘƘŀǘ ƘƻǳǎŜƘƻƭŘŜǊǎΣ ƻƴ ŀǾŜǊŀƎŜΣ ǘƘƛƴƪ ǘƘŀǘ ŀƭƭ ǘƘŜ ƻǇǘƛƻƴǎ ΨǎƻǳƴŘ ƭƛƪŜ ŀ 
ƎƻƻŘ ƛŘŜŀΩΦ bƻǘŜ ǘƘŜ ŀŎŎŜǇǘŀƴŎe score or support towards distributed solar energy is defined as 
scores significantly above the neutral scale on a 5-point Likert scale, i.e. 3.5 or higher (where 1 
ǊŜǇǊŜǎŜƴǘǎ ΨǎǘǊƻƴƎƭȅ ŘƛǎŀƎǊŜŜΩ ŀƴŘ р ǊŜǇǊŜǎŜƴǘǎ ΨǎǘǊƻƴƎƭȅ ŀƎǊŜŜΩύΦ ²ƘŜƴ ŀǎƪŜŘ ƛŦ ǘƘŜȅ ǿƻǳƭd consider 
installing one of the options, both SWHs and grid-connected PV rated positively, as did grid-
connected PV with batteries. However, respondents were on average neutral to off-grid PV, battery-
alone and community PV systems.  
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Support for distributed energy technologies does not appear to differ significantly across age, 
gender or income groups. However, survey results indicate that those respondents living in houses 
exhibit higher levels of support for SWHs, grid-connected PV and grid-connected PV with batteries. 

Figure 21 shows the composite score for acceptance (they are happy with the system, they 
would consider further investment, and has the support of family and peers) of respondents who do 
already own these technologies. It can be seen that, on average, they clearly support all these 
statements.  

For respondents who already owned SWHs and/or PV systems, saving money on their power bill 
was clearly the main reason for purchase ς see Figure 22. The reduction of electricity costs was also 
given as the most favourable attribute of all the DE options for those who had not yet purchased 
them.  

 

Figure 20 Acceptance of DE technologies (respondents not already owning these technologies) 

 

 

Figure 21 Acceptance of DE technologies (respondents not already owning these technologies) 
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Figure 22 Reason for having purchased SWHs (left) and/or PV systems (right)  

 

3.2.2. Payment preferences 

Figure 23 ǎƘƻǿǎ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎΩ ƛƴǘŜǊŜǎǘ ƛƴ ŘƛŦŦŜǊŜƴǘ ǇŀȅƳŜƴǘ ƻǇǘƛƻƴǎ ŦƻǊ ǘƘŜ 59 ǘŜŎƘƴƻƭƻƎƛŜǎΦ 
There is a clear preference for paying up front, rather than using finance, leasing or through an 
ESCO. The ESCO option had both the highest number of respondents say they were least interested 
as well as the second highest number of respondents say they were most interested.  

 

Figure 23 Ranking of finance options to install or replace one of the technology options 

 

3.2.3. Summary 

As for the FGs, the original CSIRO survey report (Appendix B) includes significantly more 
information than presented here. The material included in this Section is only that most directly 
relevant to this report. 

It is clear that respondents who have already installed grid-connected PV and SWHs are very 
happy with their purchase, and would consider installing more. It is also clear that, on average, the 
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remainder of respondents would consider installing both grid-connected PV and SWHs, and most 
interestingly, grid-connected PV with batteries.  

²ƛǘƘ ǊŜǎǇƻƴŘŜƴǘǎΩ ōŜƛƴƎ ƳƻǊŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ƎǊƛŘ-connected PV with batteries than in batteries 
alone, it is likely that PV will drive the uptake of batteries ς with the coming release onto the market 
of the SMA Sunny Boy Smart Energy PV inverter being a good example. This will in turn enable the 
installation of larger PV systems and so further reduce electricity demand. 

Note that all these scores are for average values across all respondents, including those who 
ŘƻƴΩǘ ƻǿƴ ǘƘŜƛǊ ƻǿƴ ƘƻƳŜ ƻǊ ŦƻǊ ǎƻƳŜ ƻǘƘŜǊ ǊŜŀǎƻƴ ƳƛƎƘǘ ŦƛƴŘ ƛǘ ŘƛŦŦƛŎǳƭǘ ǘƻ ǳǎŜ ǘƘŜǎŜ ǘŜŎƘƴƻƭƻƎƛŜǎΣ 
ŀƴŘ ǎƻ ŘƻƴΩǘ ŎƭŜŀǊƭȅ ǎƘƻǿ ǘƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ƛƴŘƛǾƛŘǳŀƭǎ ǿƘƻ ƳƛƎƘǘ ōŜ ǎǘǊƻƴƎƭȅ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ŀ 
particular option. 

Cost savings are by far the primary driver for installation of PV and SWHs, and with the ongoing 
decline in installed costs of both PV and batteries, combined with the likely increases in grid 
electricity costs, the strength of this driver is likely to increase. 

3.3. University of Arizona Project 

¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ !ǊƛȊƻƴŀ ƛǎ ŀǇǇƭȅƛƴƎ ǘƘŜ ŀǇǇǊƻŀŎƘ ǳǎŜŘ ƘŜǊŜ ǘƻ ŀǎǎŜǎǎ ƛƴŘƛǾƛŘǳŀƭǎΩ ƛƴǘŜǊŜǎǘ ƛƴ 
different types of DE technologies and options to pay for them. At the time of writing, they had 
conducted four focus groups in Mexico, and the following summarises the key outcomes that are 
most relevant here (Barquero and Barnhart, 2013).  

3.3.1. Mexican Focus Groups 

Four FGs were conducted with a total of 65 people from the Mexican cities of Navolato, 
Culiacan, Mexico City and Guadalajara in March, 2013. Participants were presented with the same 
ǘŜŎƘƴƻƭƻƎȅ ƻǇǘƛƻƴǎ ŀǎ ǘƘŜ !ǳǎǘǊŀƭƛŀƴ CDǎΣ ǿƛǘƘ ǘƘŜ ŜȄŎŜǇǘƛƻƴ ǘƘŀǘ ǘƘŜ ΨōŀǘǘŜǊȅ ŀƭƻƴŜΩ ƻǇǘƛƻƴ ǿŀǎ ƴƻǘ 
included. They were presented with three purchase options: Up front payment, hire purchase, solar 
leasing. 

Prior to the FG, participants were asked whether they would consider installing any of the 
technology options. Their responses are shown in Figure 24, and it can be seen that the most 
preferred technology was solar water heaters, then grid-connected PV followed by grid-connected 
PV with battery backup. The least preferred options were community solar then off-grid PV. 

These outcomes are remarkably consistent with those of the Australian survey, with the only 
difference being that, in Australia, grid-connected PV (with ot without batteries) was ranked 
essentially as highly as SWHs. The Mexican relative preference for SWHs compared to PV most likely 
reflects their greater familiarity with that technology. 
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Figure 24 Interest in installing a technology option (pre-FG) 

 

Following the FGs the participants were again asked whether they would consider installing each 
technology option - Figure 25. The only changes to the pre-CD ǊŜǎǳƭǘǎ ǿŜǊŜ ǘƘŀǘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǎŜŎƻƴŘ 
preference was grid-connected PV with battery backup (rather than grid-connected PV), and 
community solar was now ranked lower than off-grid PV. It was thought that the most likely reason 
for the change in preference ranking was simply due to participants being more familiar with the 
technologies following the FGs. In this case, the main difference to the Australian results was, again, 
the preference for SWHs, grid-connected PV with batteries being more preferred than grid-
connected PV, and community solar being the least preferred. 

 

 

Figure 25 Interest in installing a technology option (post-FG) 
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tŀǊǘƛŎƛǇŀƴǘǎΩ ǇǊŜŦŜǊŜƴŎŜǎ ŦƻǊ ǘƘŜ ǘƘǊŜŜ ǇǳǊŎƘŀǎŜ ƻǇǘƛƻƴǎ ŀǊŜ ǎƘƻǿƴ ƛƴ Figure 26. There was a 
clear preference for financing through hire purchase, then buying upfront then solar leasing. This is 
in contrast to the Australian results, where buying upfront was clearly the preferred option. As 
occurred in thŜ /{Lwh CDǎΣ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǎǳōƧŜŎǘƛǾŜ ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǘŜŎƘƴƻƭƻƎȅ 
options significantly increased as a result of the FGs (P<0.05). 

 

 

Figure 26 Ranking of finance options to install or replace one of the technology options 
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4. Consequences for Utilities 
According to the recent Commonwealth Energy White Paper, the lower than expected electricity 

use discussed above has caused problems for the incumbent electricity industry. Generators 
operating in the wholesale market have suffered not only from reduced sales but also from reduced 
wholesale market prices resulting from reduced demand and increased large-scale renewable 
energy generation (DRET, 2012).13 According to the Energy White Paper, 30% of the revenue from 
the wholesale market comes from just 30 hours of critical peaks a year. This means that while 
ǿƘƻƭŜǎŀƭŜ ƎŜƴŜǊŀǘƻǊǎΩ ƻǇŜǊŀǘƛƴƎ Ŏƻǎǘǎ Ƴŀȅ ōŜ ŎƻǾŜǊŜŘ όōŜŎŀǳǎŜ ǘƘŜȅ ǿƻƴΩǘ ōƛŘ ƛƴǘƻ ǘƘŜ ƳŀǊƪŜǘ ŀǘ 
less than their short run marginal cost), they may have difficulty paying off their capital costs (for 
which they need to sell electricity at their long run marginal cost).  

Network operators are regulated monopolies and receive the majority of their revenue from 
tariffs linked to electricity use.14 Ongoing decreases in electricity consumption, especially per 
customer, therefore put increasing pressure on network operator revenue. The need to maintain 
revenue is compounded by the fact that only about half the current network expenditure is used to 
meet load growth and increases in peak demand, with the remainder for the replacement of aging 
sections of existing networks (Ernst & Young, 2011).15 This means that even if peak demand 
decreases, a significant amount of network expenditure will be required regardless, if the current 
size of the network is to be maintained. 

The current retail market depends on kWh sales and a daily connection charge.16 While these 
tariffs vary between retailers, an average residential customer would provide the retailer with 85% 
to 90% of their revenue through the usage charge.17 Although reduced sales result in reduced profit, 
retailers have low capital costs, and can scale down their operations. 

Thus, while decreased electricity use could result in decreased costs for consumers from the 
wholesale and retail sectors (to the extent that these reductions are passed through), this is not the 
case for the networks, because under the current regulatory arrangements, network investments 
must be paid for, and network operators are allowed to apply for tariff adjustments to ensure that 
they are.18 The ability of network operators to pass through all network costs reduces their incentive 

                                                           
13

 In Australia, the wholesale market operates on a competitive basis, which essentially means that the least-
cost generation options are dispatched at any one time. Renewable energy generators can bid into the market at, 
or close to, zero, which lowers the dispatch price. Even when bidding in at zero they maintain a revenue stream 
through renewable energy certificates. 

14
 For example, for the New South Wales Transmission Network Service Provider Transgrid, charges related 

to usage make up about 80% of total revenue projected for the 2009/10 to 2014/15 period (Transgrid, 2010). 

15
 In 2010/11, 44.7% of Distributed Network Service Providers (DNSP) expenditure was to meet load growth 

and increases in peak demand, while 52.5% of TNSP expenditure was for this reason (Ernst & Young, 2011).  

16
 In the retail market, electricity retailers supply customers on either regulated tariffs or under competitive 

market arrangements. Prices of regulated tariffs may be set by the retailer (and approved by the jurisdictional 
regulator), or where retail price regulation is still in place, would be set by the jurisdictional regulator. Regulated 
retail tariffs are offered in all jurisdictions except for Victoria, and in all cases market-based tariffs are also 
available (AEMC, 2011). 

17
 Based on 7,000kWh per year, an AUD 27.53c/kWh usage charge and 69c/day connection charge ï from 

http://www.originenergy.com.au/3986/NSW-pricing-tariffs. 

18
 Being natural monopolies, networks are regulated, and the exact form of this regulation differs between 

transmission and distribution networks as well as between different jurisdictions (which in Australia refers to the 
different states and territories). 
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for demand management or other lower cost alternatives to network augmentation, and so is 
considered to contribute to the recent high level of network expenditure (SSCEP, 2012).  

Utilities being negatively affected by decreasing electricity use is not a new problem and is not 
restricted to Australia. For example, it is also occurring in the US (York and Kushler, 2011; Kind, 2013) 
and throughout Europe (Schleicher-Tappeser, 2013). A recent report commissioned by the Edison 
Electric Institute (EEI report), ǿƘƛŎƘ ŘŜǎŎǊƛōŜǎ ƛǘǎŜƭŦ ŀǎ Ψ¢ƘŜ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ {ƘŀǊŜƘƻƭŘŜǊ-Owned 
9ƭŜŎǘǊƛŎ /ƻƳǇŀƴƛŜǎΩΣ ǿƘŜƴ ǊŜŦŜǊǊƛƴƎ ǘƻ ΨŘƛǎǊǳǇǘƛǾŜ ŎƘŀƭƭŜƴƎŜǎΩΣ ǎǘŀǘŜŘ ǘƘŀǘ (Kind, 2013, p1): 

 άΧŦŀƭƭƛƴƎ Ŏƻǎǘǎ ƻŦ ŘƛǎǘǊƛōǳǘŜŘ ƎŜƴŜǊŀǘƛƻƴ ŀƴŘ ƻǘƘŜǊ ŘƛǎǘǊƛōǳǘŜŘ ŜƴŜǊƎȅ ǊŜǎƻǳǊŎŜǎ 
(DER); an enhanced focus on development of new DER technologies; increasing 
customer, regulatory, and political interest in demand-side management 
technologies (DSM); government programs to incentivize selected technologies; 
the declining price of natural gas; slowing economic growth trends; and rising 
ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƛŎŜǎ ƛƴ ŎŜǊǘŀƛƴ ŀǊŜŀǎ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅ ΧΧ ŀǊŜ ǇƻǘŜƴǘƛŀƭ άƎŀƳŜ ŎƘŀƴƎŜǊǎέ 
to the U.S. electric utility industry, and are likely to dramatically impact customers, 
ŜƳǇƭƻȅŜŜǎΣ ƛƴǾŜǎǘƻǊǎΣ ŀƴŘ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ŎŀǇƛǘŀƭ ǘƻ ŦǳƴŘ ŦǳǘǳǊŜ ƛƴǾŜǎǘƳŜƴǘ ΧΦ 

ΧΦ¢ƘŜ ŦƛƴŀƴŎƛŀƭ Ǌƛǎƪǎ ŎǊŜŀǘŜŘ ōȅ ŘƛǎǊǳǇǘƛǾŜ ŎƘŀƭƭŜƴƎŜǎ ƛƴŎƭǳŘŜ ŘŜŎƭƛƴƛƴƎ ǳǘƛƭƛǘȅ 
revenues, increasing costs, and lower profitability potential, particularly over the 
long-ǘŜǊƳΧΦ 

ΧΦ [ŜŦǘ ǳƴŀŘŘǊŜǎǎŜŘΣ ǘƘŜǎŜ ŦƛƴŀƴŎƛŀƭ ǇǊŜǎǎǳǊŜǎ ŎƻǳƭŘ ƘŀǾŜ ŀ ƳŀƧƻǊ ƛƳǇŀŎǘ ƻƴ 
ǊŜŀƭƛȊŜŘ Ŝǉǳƛǘȅ ǊŜǘǳǊƴǎΣ ǊŜǉǳƛǊŜŘ ƛƴǾŜǎǘƻǊ ǊŜǘǳǊƴǎΣ ŀƴŘ ŎǊŜŘƛǘ ǉǳŀƭƛǘȅΧΦΦέ  

The EEI report goes on to refer to ŀ ΨǾƛŎƛƻǳǎ ŎȅŎƭŜ ŦǊƻƳ ŘƛǎǊǳǇǘƛǾŜ ŦƻǊŎŜǎΩ where increases in 
usage charges driven by the charges to be increased again, which further reduces electricity use ς 
see Figure 27. In Australia this has been ǘŜǊƳŜŘ ŀƴ ΨŜƴŜǊƎȅ ƳŀǊƪŜǘ ŘŜŀǘƘ ǎǇƛǊŀƭΩ όSimshauser and 
Nelson, 2012).  

 

Figure 27. Vicious Cycle from Disruptive Forces (Kind, 2013) 

 

According to the EEI report, since the 1970s, credit quality has been reduced by a combination of 
supply-side cost pressures, declining economic and customer growth trends, inflation in cost-of-
service provision, and an evolving industry and regulatory model ς see Figure 28. The report warns 
ǘƘŀǘ ǘƘŜ ŀōƻǾŜ ΨŘƛǎǊǳǇǘƛǾŜ ŦƻǊŎŜǎΩ ƳŜŀƴ ǘƘŀǘ ŦǳǊǘƘŜǊ ŜǊƻǎƛƻƴ of credit quality is a significant risk for 
utilities. 
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Figure 28. Decline in Utility Credit Quality (Kind, 2013) 

 

The report also has an interesting extension to the fixed line telephony analogy to the electricity 
industry. They firstly state (Kind, 2013, p15): 

ά¢ƘŜǊŜ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ƭŜǎǎƻƴǎ ǘƻ ōŜ ƭŜŀǊƴŜŘ ŦǊƻƳ ǘƘŜ ƘƛǎǘƻǊȅ ƻŦ ǘƘŜ ǘŜƭŜǇƘƻƴŜ 
industry. First, at the onset of the restructuring of the Bell System, there was no 
vision that the changes to come would be so radical in terms of the services to be 
provided and the technologies to be deployed. Second, the telephone players acted 
boldly to consolidate to gain scale and then take action to utilize their market 
position to expand into new services on a national scale. Finally, and most 
important, if telephone providers had not pursued new technologies and the 
transformation of their business model, they would not have been able to survive 
ŀǎ ǾƛŀōƭŜ ōǳǎƛƴŜǎǎŜǎ ǘƻŘŀȅΦέ  

It then goes on to point out that the so-ŎŀƭƭŜŘ ΨŘƛǎǊǳǇǘƛǾŜ ǘŜŎƘƴƻƭƻƎƛŜǎΩ ŀǊŜ ƴƻǘ ƛƳƳǳƴŜ ŦǊƻƳ ǘƘƛǎ 
effect, citing the displacement of the Blackberry by the iPhone as an example of the ongoing 
evolution that would likely apply to the DE industry. The report also states that a significant 
difference between the electricity and telephony industries is that although telephony services can 
now be provided completely independently of the original landlines, this is not the case for most 
electricity users who will still be connected to the grid. However, it is also clear that, even if 
customers stay connected to the grid, DE technologies will have a significant impact on utility 
revenue, and those that fail to adapt with new business models, products and services are unlikely 
to survive.  
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5. Responses by Utilities and Governments 
To date, there have been a variety of responses by government and utilities to reduced 

electricity use and increasing uptake of DE. The responses by utilities essentially focus on 
maintaining the current types of revenue streams and business models. Government responses have 
been more varied, ranging from those that attempt to directly reduce network costs for consumers 
and enable limited uptake of DE, to those that actively oppose DG options such as PV. They generally 
involve relatively minor changes to the regulatory environment.19 

5.1. Responses by utilities 

The responses by utilities can be subdivided into the following: 

6. Implementation of TOU tariffs: This is spearheaded by AGL and its stated intention is to 
make tariffs more cost-reflective ς so that retail prices are better aligned with the 
network costs of electricity demand (AGL, 2013). As discussed below, this reflects one of 
the recommendations of the Final Report of the Power of Choice (PoC) Review by the 
Australian Energy Market Commission (AEMC). Both AGL and the PoC Review also 
emphasise the need to protect vulnerable customers.  

7. Higher demand charges: This is occurring throughout Australia in the commercial sector. 
According a recent report by Big Switch Projects, based on a survey of 66 large 
commercial customers, between June and July 2012 usage charges increased by an 
average of 18.6% (including the impact of the carbon price), whereas peak demand 
charges increased by an average of 30% (BSP, 2012). 

8. Higher fixed daily charges: This is occurring throughout Australia, and the degree to which 
it is being used to reduce the rate of increase of usage charges is unclear. For example, 
the fixed charge for residential Tariff 11 in Qld will increase by 91.9% in July 2013, with 
only about a quarter of this incrŜŀǎŜ ōŜƛƴƎ ŘǳŜ ǘƻ ǘƘŜ ǇǊŜǾƛƻǳǎ ȅŜŀǊΩǎ ǘŀǊƛŦŦ ŦǊŜŜȊŜ όQCA, 
2013a). The Energy Supply Association of Australia (ESAA) has recently stated that owners 
of PV systems are not paying their fair share of network costs and so have proposed they 
pay a higher fixed charge than other electricity users (ESAA, 2013). As discussed below, 
this claim has also been made by the Queensland Competition Authority (QCA, 2013b). 
E.ON, a German utility, recently said customers may end up not paying by the kWh but 
instead may pay in bundles as they currently do for phone plans ie. in flat fees per month 
for defined services, which could include higher connection fees (Tweed, 2013). 

9. Limited participation by retailers in providing distributed energy: A number of retailers 
are selling PV (eg. Origin, AGL, EnergyAustralia) and some are promoting the use of home 
energy portals that provide information to end users that help them to manage their 
energy use (eg. Origin). 

10. Low payments for PV export: According to Eadie and Elliott (2013), Origin, AGL and 
EnergyAustralia supply 80% of small retail electricity customers and control close to 30% 
of mainland National Electricity Market generation capacity. Such retailers pay relatively 
low prices for PV electricity that is exported to the grid ς with rates at the lower end of, or 
below, the benchmark range recommended by governments. 
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 A recent exception to this is the decision by the AER to regulate NSW and ACT DNSPs under a revenue 
cap for the provision of standard control services. This is discussed in Section 9.1.1. 
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11. Imposition of network limits on distributed generation: This is attributed to current or 
potential technical impacts on the network. In some cases this may be justified, however 
ŀ ǊŜŎŜƴǘ /{Lwh ǊŜǇƻǊǘ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ άThis is a conservative response to a lack of 
information about network problems intermittent renewable generation might cause 
and/or concerns about the mitigation measures required to address them, including cost 
and availabilityέ ό/{LwhΣ нлмнύΦ  

Discussions are also ongoing regarding utility control of grid-connected PV systems - curtailment 
or reduction of PV exports to the grid if/when required, and placing limits on net metering, such that 
all PV generation is considered bulk supply and cannot be netted against customer usage. Neither of 
these options has yet been implemented. 

!ƭǘƘƻǳƎƘ ŀƭƭ ǘƘŜǎŜ ŀŎǘƛƻƴǎ ŀǊŜ ŜƴǘƛǊŜƭȅ ǳƴŘŜǊǎǘŀƴŘŀōƭŜ ŦǊƻƳ ǘƘŜ ǳǘƛƭƛǘƛŜǎΩ ǇŜǊǎǇŜŎǘƛǾŜΣ ǘƘŜȅ ǎŜǊǾŜ 
to illustrate the relatively minor changes that are currently being considered, and their focus on 
maintaining utility revenue through conventional means. Both TOU tariffs and higher demand 
charges should send price signals that will help reduce demand peaks and therefore network costs. 
They are also likely to increase revenue to utilities. While the types of TOU tariffs applied to 
residential customers will not be particularly helpful to PV, they should help drive the uptake of 
storage technologies as well as DSM. Note, however, that implementation of TOU tariffs does not 
currently have political support and so, along with deployment of interval meters, which are an 
essential hardware component for TOU pricing, have relatively slow levels of promotion and uptake. 
Higher fixed daily charges, on the other hand, only serve to maintain utility revenue and in fact 
decrease the relative effectiveness of usage charges in driving EE and DG. Such charges would also 
ōŜ ƛƴ ŎƻƴŦƭƛŎǘ ǿƛǘƘ ǘƘŜ bŀǘƛƻƴŀƭ 9ƭŜŎǘǊƛŎƛǘȅ wǳƭŜ ŎƭŀǳǎŜ сΦмуΦпόоύ ǘƘŀǘ άhowever, customers with 
micro-generation facilities should be treated no less favourably than customers without such 
ŦŀŎƛƭƛǘƛŜǎ ōǳǘ ǿƛǘƘ ŀ ǎƛƳƛƭŀǊ ƭƻŀŘ ǇǊƻŦƛƭŜέΦ20 They also illustrate how discriminatory some utilities are 
ŀƎŀƛƴǎǘ 59Σ ƎƛǾŜƴ ǘƘŀǘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 9{!!Ωs own data, owners of PV systems receive just one 
eleventh of the cross subsidy received by owners of air conditioners (ESAA, 2012; ESAA, 2013). The 
selling of PV and the use of home energy portals are certainly a step in the right direction towards 
retailŜǊǎΩ ŀŎǘƛǾŜ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ ǘƘŜ 59 ƳŀǊƪŜǘΦ ¢ƘŜ ƭƻǿ ǇŀȅƳŜƴǘǎ ŦƻǊ t± ŜȄǇƻǊǘ ŀǊŜ ƛƴǘŜǊŜǎǘƛƴƎ ƛƴ ǘƘŜ 
light of these same retailers selling PV systems, although make sense given that the sale of PV 
systems is profitable in its own right, and the low payments for export serve to limit the negative 
financial impact of PV generation ς both directly (for the retail arm) and indirectly (for the 
generators) by limiting the system size. The network limits applied to distributed generation may not 
be so much to maintain revenue streams as to address technical issues, and so are less relevant 
ƘŜǊŜΣ ŀƭǘƘƻǳƎƘ ǘƘŜȅ Ƴŀȅ ŀƭǎƻ ōŜ ǘƘŜ ŜŀǎƛŜǎǘ ǿŀȅ ŦƻǊ ƛƴŎǳƳōŜƴǘǎ ǘƻ ŘŜŀƭ ǿƛǘƘ ŀ ΨŘƛǎǊǳǇǘƛǾŜΩ 
technology.  

CǳǊǘƘŜǊ ŜǾƛŘŜƴŎŜ ƻŦ 5b{tǎΩ ƭŀŎƪ ƻŦ ŦƻŎǳǎ ƻƴ ŘŜƳŀƴŘ ǎƛŘŜ ƳŀƴŀƎŜƳŜƴǘ ƛǎ ǘƘŜ ƭƻǿ ƭevel of 
interest in the Demand Management Incentive Scheme (DMIS).21 Part A of the DMIS is the Demand 
Management Innovation Allowance (DMIA), which can be used to cover the costs of research, 
development and deployment of demand management. The DMIA is allocated over the 5 year 
Determination period, and with only about 1 year left, ActewAGL, Ausgrid and Endeavour have each 
spent less that 15% of their allowance, while Essential Energy has spent 41%. SA Power Networks, 
Energex and Ergon each have about 2 years left, with Ergon having spent about 20% and SA Power 
Networks and Energex having spent zero and 1% respectively (AER, 2013a). Part B of the DMIS is 
used to compensate DNSPs for foregone revenue as a result of demand management implemented 
through Part A. No compensation was claimed for the 2010/11 period (AER, 2012), and the report 

                                                           
20

 http://www.aemc.gov.au/Media/docs/NERv29-4081d270-e7f4-45d5-a998-b51860f6ea80-1.PDF 

21
 The DMIS has now been renamed the Demand Management and Embedded Generation Connection 

Incentive Scheme (DMEGCIS). 
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for the 2011/12 period does not mention any such claims. Thus, even where there is no expense to 
the DNSPs, and they will be compensated for lost revenue, they appear to have little inclination in 
driving uptake of DSM.  

It is worth noting, however, that the lack of interest in the DMIS may be because it is not a true 
ƛƴŎŜƴǘƛǾŜ ǎŎƘŜƳŜ ǿƘŜǊŜ ǘƘŜ 5b{t ƛǎ ǊŜƎǳƭŀǘŜŘ ǳƴŘŜǊ ŀ ²!t/Σ ōŜŎŀǳǎŜ ǘƘŜ 5b{t ǿƻƴΩǘ ǊŜŎŜƛǾŜ ŀƴȅ 
benefits, only compensation for losses. DNSPs have also indicated that the lack of funding provided 
under the DMIA reduces its effectiveness (AER, 2013b). However, it is also worth noting that, 
according ǘƻ ǘƘŜ !9wΣ άthe DMIA is not intended to replace or substitute for demand management 
ƛƴƛǘƛŀǘƛǾŜǎ ŎǳǊǊŜƴǘƭȅ ōŜƛƴƎ ŎŀǊǊƛŜŘ ƻǳǘ ŀǎ ǇŀǊǘ ƻŦ ŀ 5b{tΩǎ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƻƴǎΣ ŀƴŘ ƛǎ ŀǇǇƭƛŜŘ ƛƴ 
addition to the obligations on DNSPs to consider non-network alternatives to capex or opex imposed 
ōȅ ǘƘŜ b9wέ ό!9wΣ нллфΣ ǇнслύΦ 

Possibly in response to a state government requirement that DNSPs prepare demand side plans 
(OG, 2012), Energex has taken a novel approach to implementing demand management by including 
a 5 year DSM plan into its most recent regulatory proposal. This plan was approved by the AER and 
allows Energex to secure a portion of the projected long-term and upstream benefits for itself 
(Wright and Burne, 2012) ς which highlights the importance of providing a direct financial incentive 
for them to implement DSM. 

One area of concern with DNSPs undertaking DSM, or any form of DE for that matter, is that 
they may have a competitive advantage over 3rd parties wishing to do the same thing. This is 
discussed further in Section 9.1.2. 

5.2. Responses by government 

Although a comprehensive review of government responses is beyond the scope of this report, 
the following firstly summarises two of the most significant from the point of view of DE: The Power 
of Choice (PoC) Review by the Australian Energy Market Commission (AEMC), and the Senate Select 
Committee on Electricity Prices. While they both aim to reduce electricity costs for consumers, they 
also focus on giving customers options to manage their electricity through various DE options, and 
highlight the problems faced by utilities should reductions in electricity use continue to occur. The 
need for such government responses implicitly recognises the fact that the current incentives in the 
National Electricity Rules are insufficient to drive consideration of demand side options as 
alternatives to network augmentation.22 Although both these reviews also focussed on a broad 
range of regulatory issues relevant to high electricity prices, here we focus on those aspects most 
relevant to the uptake of DE.23  

The PoC Review assessed the market and regulatory arrangements that are needed to facilitate 
ŜŦŦƛŎƛŜƴǘ ƛƴǾŜǎǘƳŜƴǘ ƛƴΣ ŀƴŘ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǳǎŜ ƻŦΣ ΨŘŜƳŀƴŘ ǎƛŘŜ ǇŀǊǘƛŎƛǇŀǘƛƻƴΩ ό5{tύ24 in the NEM, 
with the aim of reducing electricity costs for consumers. As outlined above, network expenditure is 
one of the main drivers of increased electricity costs, and peak demand is projected to continue to 
increase in all Australian states and territories despite recent decreases (Ernst & Young, 2011). The 

                                                           
22

 Section 5.6.2 of the National Electricity Rules states that when distribution and transmission network 
operators are planning to augment the network, they must first consider whether demand-side options can deliver 
the same outcome at a lower cost. Sections 6.5.6, 6.5.7, 6A.6.6 and 6A.6.7 in the National Electricity Rules 
provide the AER with discretion to reject proposals for capital expenditure on network infrastructure if non-
network alternatives would be more economically efficient. 

23
 For example, these reviews and PC (2013) also referred to the impacts of reliability standards, ownership 

of distribution businesses by state governments, the incentive to expand their regulated asset base, the WACC 
calculations, capex expenditure in excess of regulated allowances, etc. 

24
 DSP refers to energy efficiency, demand side management and distributed generation, and so is the same 

as distributed energy. 
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effectiveness of measures to reduce electricity use in order to reduce customer costs will be limited 
ōȅ ǘƘŜ ƴŜŜŘ ǘƻ Ǉŀȅ ŦƻǊ ǘƘŜ ƴŜǘǿƻǊƪǎΩ ŎŀǇƛǘŀƭ ŎƻǎǘǎΦ ¢ƘŜ Cƛƴŀƭ wŜǇƻǊǘ ŦƻǊ ǘƘŜ tƻ/ wŜǾƛŜǿ ƛƴŎƭǳŘŜŘ ŀ 
number of recommendations that reflect the difficult task of both reducing costs for consumers 
ǿƘƛƭŜ ƳŀƛƴǘŀƛƴƛƴƎ ǇŀȅƳŜƴǘǎ ŦƻǊ ƴŜǘǿƻǊƪǎ ό!9a/Σ нлмнύΦ hƴŜ ƻŦ ǘƘŜ wŜǇƻǊǘΩǎ Ƴŀƛƴ Ǉƻƛƴǘǎ ǊŜƎŀǊŘƛƴƎ 
99 ƛǎ ǘƘŀǘΥ άSchemes need to consider and address the secondary impacts that they are likely to have 
on the electricity market and its participants. It is important that these schemes do not impose 
ǳƴƛƴǘŜƴŘŜŘ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ ƳŀǊƪŜǘΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ǳǇǿŀǊŘ ǇǊŜǎǎǳǊŜ ƻƴ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƛŎŜǎέ (AEMC, 
2012, page 242). This refers to the possibility that EE that simply reduces average demand, with or 
without reducing peak ŘŜƳŀƴŘΣ ǿƛƭƭ ǊŜŘǳŎŜ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƴŜǘǿƻǊƪΩǎ ǳǘƛƭƛǎŀǘƛƻƴ ŀƴŘ ǎƻ ƛƴŎǊŜŀǎŜ ǘƘŜ 
ΨǇŜǊ ǳƴƛǘΩ Ŏƻǎǘǎ ƻŦ ŘƛǎǘǊƛōǳǘƛƻƴ ǇǊƛŎŜǎΦ ¢ƘǳǎΣ ǊŀǘƘŜǊ ǘƘŀƴ ŦƻŎǳǎǎƛƴƎ ƻƴ ōǊƻŀŘ-based EE measures, the 
Report has emphasised (i) ensuring that price signals reflect network costs (e.g. via time of use 
tariffs),25 then (ii) ensuring that consumers are exposed to those price signals and have access to the 
information and technology required to respond. As previously mentioned, there is currently little 
political will to implement TOU tariffs. 

The intention is that this might not only produce a short term increase in revenue (paid mainly 
by large residential and commercial consumers)26 but also reduce peak demand and so reduce 
future network costs ς and hence costs to consumers. The emphasis is clearly on reducing long-term 
ŎƻǎǘǎΥ άΧΦ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ǘƘŜ ŀǊǊŀƴƎŜƳŜƴǘǎ ŦƻǊ ƳŀƴŀƎƛƴƎ ŜȄǇŜƴŘƛǘǳǊŜ ŎƘŀƴƎŜǎ όǘƘŜ ŦƛǊǎǘ ǊƻǳƴŘ 
effects) do not undermine the ability to capture the benefits of better asset utilisation and lower 
system costs (secoƴŘ ǊƻǳƴŘ ŜŦŦŜŎǘǎύέ ό!9a/Σ нлмнΣ ǇŀƎŜ ǾƛƛƛύΦ  

In addition to recommendations to better align price signals with network peaks, and in order to 
ŦǳǊǘƘŜǊ ǇǊƻǘŜŎǘ ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƻǊǎΩ ƛƴŎƻƳŜΣ ǘƘŜ wŜǇƻǊǘ ƭƛǎǘǎ ŦƻǳǊ ƻǇǘƛƻƴǎ ǘƻ ŘŜŎƻǳǇƭŜ ƴŜǘǿƻǊƪ 
income from changes to energy use. Their effectiveness, or rather, lack of effectiveness, is discussed 
in Section 9.1.1. 

Other proposals in the Report are: a particular demand response mechanism,27 measures to 
promote increased competition, that consideration should be given to the benefits of network 
ƻǇŜǊŀǘƻǊǎ ƻǿƴƛƴƎ ŀƴŘ ƻǇŜǊŀǘƛƴƎ 5DΣ ŀƴŘ ǘƘŀǘ !9ahΩǎ ǊƻƭŜ ƛƴ ǎƘƻǊǘ ŀƴŘ ƭƻƴƎ-term demand forecasts 
be clarified and enhanced. 

The demand response mechanism referred to in the Report is currently being developed by the 
Demand Response Working Group. It would essentially mean that participating customers who 
implement non-scheduled demand side measures would be paid the difference between the current 
ǎǇƻǘ ǇǊƛŎŜ ŀƴŘ ǘƘŜ ǊŜǘŀƛƭŜǊΩǎ ŎƻƴǘǊŀŎǘŜŘ ǇǊƛŎŜΦ While this may be useful, it is interesting to note that 
the consumer is not paid for reducing network peaks and so reducing augmentation costs ς which 
ǊŜŦƭŜŎǘǎ ǘƘŜ wŜǇƻǊǘΩǎ ŜƳǇƘŀǎƛǎ ƻƴ ƳŀƛƴǘŀƛƴƛƴƎ ǊŜǾŜƴǳŜ ŦƻǊ ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƻǊǎΦ  

The measures proposed to increase competition are certainly a step in the right direction for a 
distributed energy market. Together they serve to open up the market to more competition from 
third parties and, importantly, may allow network operators to do more than just build networks. 
Specifically, they require that: 

1. Consumers be able to source their electricity from, and sell their DSP to, entities other 
than their retailer (also known as portability), 
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 According to the recently released Energy White Paper, energy-intensive domestic devices, such as air 
conditioners and large flat screen TVs are the main drivers in peak demand growth, with a 2kW air conditioner 
that costs $1,500 estimated to impose costs of $7,000 on the electricity system (DRET, 2012).  

26
 Under the PoC recommendations, smaller and financially vulnerable consumers would have the option of 

remaining on a flat tariff. 

27
 More details at http://www.aemo.com.au/About-the-Industry/Working-Groups/Demand-Response-

Mechanism-Working-Group 
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2. A new category of market participant for non-energy services be introduced in the 
National Electricity Rules (NER) to unbundle the sale and supply of electricity from non-
energy services, such as ancillary services,28 

3. The National Energy Customer Framework be amended to include a framework which 
governs third parties (non-retailers and non-regulated network services) providing 
energy services to residential and small business consumer. 

Allowing network operators to own and operate DG could have significant benefits, not only to 
provide network support but also to help reduce generation costs at peak times. However, although 
the AEMC suggest that ring fencing arrangements could be put in place to avoid network operators 
preferring their own DG rather than what might actually be a least-cost option, it is not clear how 
this would work in practice. Non-competitive behaviour could extend beyond the use of regulated 
revenue streams to support DG, to include access to network information and could even include 
DNSPs distorting network needs to support the construction of their own units. These issues are 
discussed in more detail in Section 9.1.2. 

Demand forecasting is used by AEMO for a variety of processes including volume dispatch and 
pricing, as well as system planning and investment decisions. DG, EE and DSM do not bid into the 
market, and therefore can only be estimated, and so as more is deployed, forecasting becomes 
ƛƴŎǊŜŀǎƛƴƎƭȅ ŘƛŦŦƛŎǳƭǘ ȅŜǘ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ ό!9a/Σ нлмнύΦ 9ƴƘŀƴŎƛƴƎ !9ahΩǎ ŀōƛƭƛǘȅ ǘƻ ŦƻǊŜŎŀǎǘ 
demand would be helpful for a distributed energy market because it will provide information on the 
price-responsiveness of demand (ideally in particular regions) as well as how demand is affected by 
weather (both energy use and DG). This sort of information will be helpful both at the network 
planning stage (especially where Integrated Resource Planning is incorporated, as discussed in 
Section 8), and during operation ς for example, it will provide participants with information they can 
use to better target their services to minimise demand peaks.  

The Senate Select Committee on Electricity Prices was another major recent review into the 
ŎŀǳǎŜǎ ƻŦ ƘƛƎƘ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƛŎŜǎΣ ŀƴŘ ŎǳƭƳƛƴŀǘŜŘ ƛƴ ǘƘŜ ǊŜǇƻǊǘ ΨwŜŘǳŎƛƴƎ ŜƴŜǊƎȅ ōƛƭƭǎ ŀƴŘ ƛƳǇǊƻǾƛƴƎ 
ŜŦŦƛŎƛŜƴŎȅΩ ό{{/9tΣ нлмнύΦ ¢Ƙƛǎ ǊŜǇƻǊǘΩǎ ǇǊƛƳŀǊȅ ŎƻƴŎƭǳǎion was that the main reason for high 
electricity prices is inefficient over-investment in electricity networks driven by perverse incentives 
inherent in the regulatory environment. It recommended a range of changes to limit the incentives 
for networks to over-invest in capacity and for such investment to be reviewed ex-post. An even 
more recent report by the Productivity Commission agreed with these findings (PC, 2013.) 

In addition, in recognition that increases in peak demand were driving prices higher, a series of 
recommendations in the Senate Select Committee report correspond to those of the PoC Report, i.e. 
cost-reflective pricing with protection of vulnerable consumers, technologies to enable responses to 
these prices, such as smart meters, the provision of reliable information to consumers, and changes 
to the regulation and operation of the Australian NEM that would encourage and allow consumers, 
or authorised third parties, to sell their demand response in the wholesale electricity market. It also 
focussed on the network design, connection and cost barriers to embedded generation feeding 
electricity into the grid and so recommended there be appropriate regulatory and operational 
reforms to overcome them.  

In summary, the PoC Report and the Senate SeleŎǘ /ƻƳƳƛǘǘŜŜΩǎ ǊŜǇƻǊǘ ŀƎǊŜŜ ǘƘŀǘ ŜƭŜŎǘǊƛŎƛǘȅ 
prices are becoming too high and need to be reduced. They emphasise the need to pay for networks, 
and that demand peaks should be reduced as they are a major contributor to price rises. Both 
support cost-reflective pricing, information and increased competition, all of which should 
significantly assist the development of a distributed energy market. However the reports also 
ŘƛǾŜǊƎŜ ǎƭƛƎƘǘƭȅΣ ǿƛǘƘ ǘƘŜ ŦƻǊƳŜǊ ŦƻŎǳǎǎƛƴƎ ƳƻǊŜ ƻƴ ƳŀƛƴǘŀƛƴƛƴƎ ǘƘŜ ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƻǊǎΩ ǊŜǾenue 
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 These include market ancillary services, reactive power, and network control support ancillary services. 
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ǘƘǊƻǳƎƘ ŜȄƛǎǘƛƴƎ ōǳǎƛƴŜǎǎ ƳƻŘŜƭǎΣ ŀƴŘ ǾƛŜǿƛƴƎ 5D ŀƴŘ 99 ǘƘŀǘ ŘƻŜǎƴΩǘ ǘŀǊƎŜǘ ŘŜƳŀƴŘ ǇŜŀƪǎ ŀǎ ŀ Ǌƛǎƪ 
to that revenue. The latter emphasised the cessation of inefficient over-investment by network 
operators and enabling the connection of embedded generation.  

However, and most importantly, both are limited in three particular areas. The first is the very 
limited attention given to the consideration of introducing demand-side options into the network 
planning process, the second is the treatment of DG, EE ŀƴŘ 5{a ŀǎ ΨŀŘŘ-ƻƴǎΩ ǘƻ ǘƘŜ ŜȄƛǎǘƛƴƎ ƳŀǊƪŜǘ 
(which remains essentially unchanged), and the third is the lack of practical suggestions for 
ŘŜŎƻǳǇƭƛƴƎ ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƻǊǎΩ ǊŜǾŜƴǳŜ ŦǊƻƳ ŜƭŜŎǘǊƛŎƛǘȅ use. These are discussed in Sections 8.1 and 
9.1.1 below. 

hǘƘŜǊ ƎƻǾŜǊƴƳŜƴǘ ǊŜǎǇƻƴǎŜǎ ǿƻǊǘƘ ƳŜƴǘƛƻƴƛƴƎ ŀǊŜ ǘƘŜ vǳŜŜƴǎƭŀƴŘ /ƻƳǇŜǘƛǘƛƻƴ !ǳǘƘƻǊƛǘȅΩǎ 
proposal that gross metering should be compulsory for all PV systems and they would be paid an 
optional rate of around 8c/kWh for all generation, and their proposal that all owners of PV systems 
should be placed on Tariff 12. Both recommendations were intended to shore up revenue for DNSPs. 
Interestingly, the gross metering proposal was strongly opposed by the majority of submissions, 
including those from retailers, distributors, PV associations and customer groups. They generally 
argued that gross metering would unfairly force PV customers to sell all of their PV energy at a low 
rate and then pay a higher retail price for all their usage (QCA, 2013). The recommendation to force 
PV owners onto Tariff 12 is particularly interesting. Tariff 12 is a ToU tariff that has a very high fixed 
daily charge ($78.66/quarter compared to $26.20/quarter Tariff 11, a flat tariff). Despite 
acknowledging that forcing PV owners onto Tariff 12 would be inconsistent with Clause 6.18.4(b)(4) 
of the National Electricity Rules,29 and showing that it would, if anything, increase the cost of the 
solar FiT to all customers, they recommended that government should consider moving PV 
customers to this tariff because it ǿƻǳƭŘ ƘŜƭǇ ǎǘƻǇ ǘƘŜƳ άavoiding a portion of the true cost of their 
ƴŜǘǿƻǊƪ ŀŎŎŜǎǎέ όv/!Σ нлмоΣ ǇŀƎŜ ǾƛύΦ ¢Ƙƛǎ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǇŜǊŎŜǇǘƛƻƴ ǘƘŀǘ ōȅ ŘǊŀǿƛƴƎ ƭŜǎǎ ŜƭŜŎǘǊƛŎƛǘȅ 
from the grid, PV owners are avoiding paying their fair share of network costs. Apart from the fact 
that this shows a clear bias against PV systems by not focusing on the activities that actually drive 
peak demand, and therefore high network costs (eg. air conditioners), to be non-discriminatory, this 
approach would also have to be applied to anyone that reduces their energy use by other means, 
including through SWHs or other EE options. 
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 It requires that retail customers with PV should be treated no less favourably than customers without PV 
but with a similar load profile. 
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6. The Need for Fundamental Regulatory Change 
As discussed in Section 4Σ ǳǘƛƭƛǘƛŜǎ ǿƻǊƭŘǿƛŘŜ ŀǊŜ ƴƻǿ ǊŜŎƻƎƴƛǎƛƴƎ ǘƘŀǘ 59 ƛǎ ΨŘƛǎǊǳǇǘƛǾŜΩΦ !ǎ 

discussed in Section 5, government and utility responses to date have focussed on maintaining the 
current utility business models, with relatively minor changes to the regulatory environment.  

IƻǿŜǾŜǊΣ ǿƘŜƴ ΨŘƛǎǊǳǇǘƛǾŜ ǘŜŎƘƴƻƭƻƎƛŜǎΩ ǎǳŎƘ ŀǎ 5DΣ 99 ŀƴŘ 5{a ŀǊŜ ƛƴǘǊƻŘǳŎŜŘ ƛƴǘƻ ŀ ǿŜƭƭ-
ŜǎǘŀōƭƛǎƘŜŘ ƛƴŘǳǎǘǊȅ όŜΦƎΦ ǘƘŜ !ǳǎǘǊŀƭƛŀƴ b9aύΣ ōȅ ǘƘŜƛǊ ǾŜǊȅ ƴŀǘǳǊŜΣ ǘƘŜȅ ŘƻƴΩǘ ǎƛƳǇƭȅ ƛƴǘŜƎǊŀǘŜ 
seamlessly, but exert change in doing so ς as is already occurring according to the government 
reviews and reports discussed above. In addition, given that DE technologies will not be completely 
replacing the existing technologies, but will be integrated with them, the new regulatory 
environment will need to accommodate both. This means that the existing industry will experience 
change not only as a direct result of the operations of the DE industry, but as a result of changes to 
government regulation. 

This effect is well illustrated in Figure 29. According to Schleicher-Tappeser (2012), it highlights 
the fact that the conventional electricity industry is characterised by a relatively hierarchical 
structure, controlled by a small number of actors with a limited number of choices, and where 
customers could be treated as statistically predictable units. In contrast, DE is enabling end-users 
with a significant number of alternatives that is resulting in a system with much more self-
organisation growing from the bottom up through a complex process involving not only technical 
innovation but also strong economic, institutional, and political interests. As a result, organisation 
and chaos theories may be a more appropriate way to describe the dynamics than the assumptions 
of conventional planning.  

 

Figure 29. Transformation of the electricity system ς schematic representation (Schleicher-Tappeser, 
2012) 
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Schleicher-Tappeser (2012) goes on to say: 

 ά²ƘƛƭŜ ŀ ƴŜǿ ǎȅǎǘŜƳ ƭƻƎƛŎ ƛǎ ƎǊƻǿƛƴƎ ōƻttom-up and getting into conflict with the 
old top-down logic it seems urgent to develop a regulatory framework for a 
comprehensive multi-layered system aiming at the optimal combination of 
resources at all scales respecting the principle of subsidiarity..ΦΦΧ Since two key 
elements of different categories ς power generation technologies and customers ς 
are fundamentally changing their roles and behaviours, minor adjustments of the 
ǎȅǎǘŜƳ ŀǊŜ ǇǊƻōŀōƭȅ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘΧΧΦΦ ²ƘƛƭŜ ŦƻǊ ȅŜŀǊǎ ΨΨǇǊǳŘŜƴǘΩΩ ƻǊ ΨΨƳƻŘŜǊŀǘŜΩΩ 
public and private policies meant not to bet too much on a desirable but difficult 
transformation, today prudence means to be prepared for unexpectedly rapid 
change in a turbulent environment.έ30 

The Electricity Innovation Lab (e-Lab) is US-based and άbrings together thought leaders and 
decision makers from across the U.S. electricity sector to address critical institutional, regulatory, 
business, economic, and technical barriers to the economic deployment of distributed 
ǊŜǎƻǳǊŎŜǎέ όŜ[ŀōΣ нлмоΣ ǇнύΦ Lǘ recently released a discussion paper that concluded: 

άAlready, the growing role of distributed resources in the electricity system is 
leading to a shift in the fundamental business model paradigm of the industry. The 
electricity industry is evolving from a traditional value chain to a highly 
participatory network or constellation of interconnected business models at the 
ŘƛǎǘǊƛōǳǘƛƻƴ ŜŘƎŜΣ ǿƘŜǊŜ ǊŜǘŀƛƭ ŎǳǎǘƻƳŜǊǎ ƛƴǘŜǊŦŀŎŜ ǿƛǘƘ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƎǊƛŘΦ ΧΦΦ 
Existing electric utility business models, however, are poorly adapted to tap the 
potential value of distributed resources to meet societal demands for cleaner, 
ƳƻǊŜ ǊŜǎƛƭƛŜƴǘΣ ŀƴŘ ƳƻǊŜ ǊŜƭƛŀōƭŜ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅΦ ΧΦ !ŎƘƛŜǾƛƴƎ ǘƘƛǎ ǘǊŀƴǎƛǘƛƻƴ 
may require transformative, rather than incremental, changes in utility business 
ƳƻŘŜƭǎΦέ 

A recent report by the McKinsey Global Institute ΨDisruptive technologies: Advances that will 
transform life, business, and the global economyΩ όaŀƴȅƛƪŀ Ŝǘ ŀƭΦΣ нлмоύΣ ƛƴŎƭǳŘŜǎ ōƻǘƘ ŜƴŜǊƎȅ 
storage and renewable energy, and the website promotion states:31 

άThe potential benefits of the technologies discussed in the report are 
tremendousτbut so are the challenges of preparing for their impact. If business 
and government leaders wait until these technologies are exerting their full 
influence on the economy, it will be too late to capture the benefits or react to the 
consequences.έ 

Figure 30 illustrates how the priorities for matching production and consumption change as 
more renewable energy, both centralised and distributed, enters a conventional electricity system. It 
is clear that as DE penetration increases, the focus changes from management of centralised 
production to management of consumption and storage (Schleicher-Tappeser, 2012). As discussed, 
this involves more than just technical changes, but also changes to the regulatory environment.  
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 Subsidiarity is an organising principle stating that a matter ought to be handled by the smallest, lowest, or 
least centralized authority capable of addressing that matter effectively - Wikipedia 

31
 See http://www.mckinsey.com/insights/business_technology/disruptive_technologies 
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Figure 30. Approaches for matching production and consumption of electricity (Schleicher-Tappeser, 
2012) 

 

The following sections focus on regulatory changes that are likely to be required for the NEM, 
and in slightly modified form as appropriate, for the WA SWIS and NWIS. Over the longer term, it is 
likely that much more significant changes to the electricity market will be required than apparently 
envisaged by the various government reviews. Rather than having the existing market with DG and 
EE integrated where possible, a fully integrated distributed energy market may need to be 
developed. It is important to recognise that, as discussed above, continued uptake of DE is likely to 
be inevitable, and so such changes are needed to not only optimise DEs contribution to least-cost 
energy services, but to enable the existing electricity industry to adapt their business models and so 
transition to the ΨƴŜǿ ƴƻǊƳŀƭΩΦ  
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7. The Need for Full Competition in a DE Market 
A fundamental principle of a distributed energy market as defined here is that of equal 

competition between supply-side and demand-side options at all levels: generation, networks and 
retail. There should also be competition between supply-side options and between demand-side 
options. For a distributed energy market these types of competition are illustrated in Table 5. 

 

Table 5. Types of competition possible in the wholesale, network and retail markets 

 Wholesale Networks Retail 

Demand vs demand32 EE/DSM vs EE/DSM EE/DSM vs EE/DSM EE/DSM vs EE/DSM 

Supply vs demand Centralised and DG 
vs EE/DSM 

Augmentation/capital 
replacement and DG 

vs EE/DSM 

Electricity sales and 
DG vs EE/DSM 

Supply vs supply Centralised vs DG, 
DG vs DG 

Augmentation/ 
capital replacement 

vs DG 

Electricity sales vs 
DG, DG vs DG 

 

Different approaches are required to achieve full competition in each of these markets. 

Wholesale market: The wholesale market operates on a competitive basis, and the factors that 
ŘƛǊŜŎǘƭȅ ƛƴŦƭǳŜƴŎŜ ŘƛǎǘǊƛōǳǘŜŘ ŜƴŜǊƎȅΩǎ ŀōƛƭƛǘȅ ǘƻ ŎƻƳǇŜǘŜ ǿƛǘƘ ǿƘƻƭŜǎŀƭŜ ƎŜƴŜǊŀǘƛƻƴ ƻŎŎǳǊ ƛƴ ǘƘŜ 
network and retail markets. Therefore, the wholesale market is not a focus here, but will 
nonetheless be affected if a national market is established. An important caveat is that state 
governments in NSW and Qld wish to sell their black coal-fired generators, which could reduce their 
support for measures that may reduce their sale value, such as a price on carbon, the RET, as well as 
the uptake of DG and EE. Thus, the operation of the wholesale market can indirectly affect the 
uptake of DE.  

Networks: Networks are regulated monopolies, meaning that, in the absence of effective market 
competition, price control is introduced through the Network Determination process.33 However, it 
is clear from the PoC Review and Senate Select Committee on Electricity Prices reports, among 
others, that the current network planning processes are insufficient to drive significant alternatives 
to network investment. The Network Determinations essentially lock in network investments for 5 
years, and so it is important that effective competition between supply and demand side options 
occurs during the network planning stage. In addition, in order for the market to be able to 
incorporate new technologies and to respond to changing circumstances over time, full 
supply/demand competition also needs to occur on a day-to-day basis, not just during long-term 
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 While DSM doesnôt happen directly in either the wholesale or network markets, it does affect the operation 
of these markets. 

33
 In the Australian National Electricity Market, the Australian Energy Regulator conducts 5-yearly Network 

Determinations to assess the networkôs capacity requirements and associated costs that can be passed through 
to end-users. While not referred to as a Network Determination in Western Australia, the Economic Regulation 
Authority produces final decisions that are the equivalent. 



 

 

 33 

planning processes. This would allow 3rd parties to implement DE to manage loads at any time, and 
hence reduce the need for network expenditure at the next determination period. 

Retail markets: While Price Determinations occur for the retail markets in most jurisdictions, 
they essentially just pass through the network costs according to the Network Determinations, set a 
price that can be passed through for wholesale and related costs, and apply a retailer margin. 
Customers are also offered market-based tariffs from a number of different retailers in these 
markets,34 and so, rather than introducing competition during the Price Determination process, the 
focus should be on expanding this competition from essentially being between tariffs to being full 
competition between all supply and demand-side options, again on a day-to-day basis. 

In summary, this report recommends establishing a DE market through: 

(iii) Proposing Integrated Resource Planning be used in the network planning processes 
(covered in Section 8), and 

(iv) Driving full competition between all supply and demand-side options on a day-to-day 
basis (covered in Section 9): 
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 Note that there is still some uncertainty about whether the retail markets can currently be classed as fully 
competitive (for example IPART, 2011). Also, not all jurisdictions (e.g. South Australia) offer time of use tariff 
options. 
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8. Incorporating Integrated Resource Planning into 
the Network Planning Process 

Under the National Electricity Rules (NER), DNSPs are required to demonstrate that efficient 
non-network alternatives to network capital expenditure (capex) and operating expenditure (opex) 
have been satisfactorily considered in the development of their expenditure proposals for each 
Determination (AER, 2012). However, it is clear from recent government reviews (for example SSCEP 
(2012), as discussed in Section 5.2), that this requirement has been insufficient to drive uptake of 
alternatives and so reduce network costs. This is also the case internationally, where for example in 
ǘƘŜ ¦{Σ άŜŎƻƴƻƳƛŎ ƛƴŎŜƴǘƛǾŜǎ ƛƴ Ƴŀƴȅ ǎǘŀǘŜǎ ŀƴŘ ǎȅǎǘŜƳ ǇƭŀƴƴƛƴƎ ŎǳƭǘǳǊŜ ƘŀǾŜ ƳŀŘŜ ΨǇƻƭŜǎ ŀƴŘ 
ǿƛǊŜǎΩ όƻǊ ¢ϧ5 ƘŀǊŘǿŀǊŜύ ǘƘŜ ŘŜŦŀǳƭǘ ǎƻƭǳǘƛƻƴ ǘƻ ¢ϧ5-related ǊŜƭƛŀōƛƭƛǘȅ ƛǎǎǳŜǎ ŀƭƳƻǎǘ ŜǾŜǊȅǿƘŜǊŜέ 
(Neme and Sedano, 2012, p21). 

During the course of this project, on 1 January 2013, changes were made to the NER that 
included the development of a Regulatory Investment Test for Distribution (RIT-D) that will replace 
the existing Regulatory Test for distribution investments. The draft RIT-D and application guidelines 
were released in June 2013, the final versions will be released by 31 Aug 2013, and they will come 
into effect on 1 January 2014 (AER, 2013c). 

RIT-D is a basic type of Integrated Resource Planning (IRP), which is a core recommendation of 
this report. The following firstly describes IRP then describes how it differs to the process currently 
used for network augmentation. It then provides examples of network-focused IRP processes in the 
US before describing best practice IRP and its additional benefits. It concludes by describing RIT-D 
and assessing how this compares to best practice IRP. 

IRP can be used to formalise the incorporation of DE into the network planning and investment 
process. Currently used in some form in 40 states of the United States (see Figure 31 and Figure 32), 
this process was first developed for vertically integrated power systems that included a component 
that was a natural monopoly and so was regulated (e.g. electricity networks) (Tellus, 2000). In most 
cases in the US, the emphasis is not on networks, but on using demand side resources to reduce the 
need for electricity generation. However, as discussed in Section 8.1, there are a number of US 
states where IRP approaches are used specifically during the network planning process. 
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Figure 31. US States with Integrated Resource Planning of Similar Processes (SLEEAN, 2011) 

 

 

Figure 32. Number of US States requiring Integrated Resource Planning (ACC, 2012) 

 

While there are variations on the IRP process, the core principles are that it (Tellus, 2000):  

5. Considers a full range of feasible supply-side and demand-side options and assesses 
them against a common set of planning objectives and criteria; 

6. Is transparent and participatory throughout, meaning that parties other than the 
network operator can propose both supply-side and demand-side options; 
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7. Is subject to oversight by an independent (normally government) body; and 

8. Is subject to regular review. 

The role of the independent body is critical. !ŎŎƻǊŘƛƴƎ ǘƻ 5Ω{ŀ όнллрΣ ǇŀƎŜ мнтфύΣ άThe authority 
should be responsible for the planning framework, for imposing the need for least-cost energy 
services, for monitoring the implementation and renewal of plans, for facilitating data accumulation, 
and to serve as an acceptable conduit for timely two-ǿŀȅ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ōŜǘǿŜŜƴ ǎǘŀƪŜƘƻƭŘŜǊǎέΦ 

In the US, IRP occurs in a number of different forms based on the nature and degree of 
ƛƴǾƻƭǾŜƳŜƴǘ ƻŦ ǘƘŜ ƛƴŘŜǇŜƴŘŜƴǘ ōƻŘȅΣ ǘƘŜ ǎǘŀǘŜΩǎ tǳōƭƛŎ ¦ǘƛƭƛǘȅ /ƻƳƳƛǎǎƛƻƴ όt¦/ύΣ ǿƘƛŎƘΣ ƛƴ 
increasing order of effectiveness at incorporating demand side participation, may: 

A. Acknowledge receipt of IRPs developed by utilities  

B. Approve IRPs filed by utilities, with modifications if necessary35  

C. Develop an IRP based on data provided by utilities  

D. Convene an IRP process with opportunities for stakeholders to intervene prior to a 
regulator decision 

Of the above, it is difficult to see how types C and D could be applied in Australia because it 
would mean the regulator had to be involved in the day to day planning and operations of the 
network operator. 

The steps in a best practice IRP process are illustrated in Figure 33 and are to: 

1. Establish objectives; 

2. Survey energy use patterns and develop demand forecasts; 

3. Investigate electricity supply-side options; 

4. Investigate demand-side options; 

5. Prepare and evaluate supply-side plans; 

6. Prepare and evaluate demand-side plans; 

7. Integrate supply-side and demand-side plans into candidate resource plans (which can 
involve a number of iterative steps to reach an optimal supply/demand outcome); 

8. Select the preferred plan; and 

9. During implementation of the plan, monitor, evaluate, and iterate 

Thus, IRP can be used to identify areas where DG is cost-effective and requires the network 
operators to acquire it through a competitive procurement process. This helps to develop a 
competitive and transparent distributed energy market, and so opens it up to new entrants.  
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 Both the RIT-D discussed in Section 8.4 is this type of IRP, and the approval for a 5 year DSM plan in 
Energexôs most recent regulatory proposal could be said to be a limited form of this type of IRP. 
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Figure 33. The Integrated Resource Planning process (Tellus, 2000)  

 

This compares to the existing process for network augmentations where the network operator 
generally designs the default network solution, then possibly calls for alternatives, then assesses 
them through an internal procedure ς see Figure 34.  

 

 

Figure 34. {ƛƳǇƭƛŦƛŜŘ ŘƛŀƎǊŀƳ ƻŦ !ǳǎƎǊƛŘΩǎ ŘŜƳŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻŎŜǎǎ ό!ǳǎƎǊƛŘΣ нлмнύ 
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8.1. Examples of Network-focussed IRP processes 

The following examples are provided to showcase where IRP or a similar process has been used 
to promote the use of DE options as alternatives to network investment. 

8.1.1. Con Edison 

Con Edison is an electric distribution utility in the New York City area.36 Although it was not 
subjected to an IRP process, in 2003 it launched a targeted demand management program focused 
on the parts of its network that were nearing capacity. This was on the basis that efficiency would be 
implemented as the one and only solution where it proved to be more cost-effective than 
transmission and distribution infrastructure. After estimating the cost of network solutions to 
forecast capacity constraints, they issued a request for proposals for energy efficiency services 
targeted to address the same constraints. Where viable bids were received at a cost less than the 
cost of the infrastructure project, energy efficiency was procured through a contract. Otherwise, the 
infrastructure project was executed. Over the next five years, the contracted energy service 
companies succeeded in procuring 89 MW of targeted savings at a benefit/cost ratio of 2.8. These 
efforts saved Con Edison over USD223 million in capital costs (SLEEAN, 2011).  

8.1.2. Rhode Island 

Lƴ нллсΣ wƘƻŘŜ LǎƭŀƴŘ ŀŘƻǇǘŜŘ ŀ Ψ{ȅǎǘŜƳ wŜƭƛŀōƛƭƛǘȅ tǊƻŎǳǊŜƳŜƴǘΩ ǇƻƭƛŎȅ ǘƘŀǘ ǊŜǉǳƛǊŜǎ ǳǘƛƭƛǘƛŜǎ ǘƻ 
submit system reliability procurement plans every three years. While not strictly an IRP, the 
guidelines stipulate that utilities must incorporate into their network planning process (for the 
following 3 years) alternatives including energy efficiency, distributed generation, and demand 
response ς whenever the need for augmentation:  

- Is not based on an asset condition; 

- Will likely cost more than USD 1million to address; 

- Would require no more than a 20% reduction in peak load to defer; or 

- ²ƻǳƭŘ ƴƻǘ ǊŜǉǳƛǊŜ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ŀ ΨǿƛǊŜǎ ǎƻƭǳǘƛƻƴΩ ǘƻ ōŜƎƛƴ ŦƻǊ ŀt least 36 months. 

In such cases, the utility must develop an implementation plan that includes an analysis of 
financial impacts, risks, and the potential for synergistic benefits for both network and non-network 
alternatives, and this must be approved by the Public Utilities Commission (Neme and Sedano, 
2012). 

8.1.3. Vermont 

±ŜǊƳƻƴǘΩǎ !Ŏǘ см ŜƴŦƻǊŎŜǎ Lwt ōȅ ǎǘŀǘƛƴƎ ǘƘŀǘ all available resources ς transmission, strategic 
generation, targeted energy efficiency, and demand response resources ς should be treated 
comparably in analysis, planning, and access to funding. Utilities must have minimum 10-year 
planning horizons, with plans to be filed at least every three years, in order to allow sufficient time 
to plan and implement more cost-effective non-network solutions. In addition, prior to the adoption 
of any transmission system plan, a utility preparing a plan shall host at least two public meetings at 
which it shall present a draft of the plan and facilitate a public discussion to identify and evaluate 
non-transmission alternatives (Neme and Sedano, 2012). 

Specifically, the plan has to: 

- identify existing and potential transmission system reliability deficiencies by location 
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 On January 1, 1998, Con Edison changed from a vertically integrated utility into a holding company with 
regulated and unregulated subsidiaries. 
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within Vermont; 

- estimate the date, and identify the local or regional load levels and other likely system 
conditions at which these reliability deficiencies, in the absence of further action, would 
likely occur; 

- describe the likely manner of resolving the identified deficiencies through transmission 
system improvements; 

- estimate the likely costs of these improvements;  

- identify potential obstacles to the realization of these improvements; and  

- identify the demand or supply parameters that generation, demand response, energy 
efficiency or other non- transmission strategies would need to address to resolve the 
reliability deficiencies identified. 

8.2. Best-practice IRP 

It is clear there is a fair amount of variation between different IRP processes, in terms of both 
their design and their effectiveness. According to SLEEAN (2011) and 5Ω{ŀ όнллрύ, best-practice IRP 
includes the following elements: 

1. Load: include a range of possible load forecasts, not just the one most likely forecast, with 
probabilities assigned to each forecast for risk analysis purposes.  

2. Supply-side options (which can include networks): include a range of possible costs, 
considering uncertainties in the availability and costs of raw materials and skilled labor, 
construction schedules, and future regulations. 

3. Demand-side options: create levelised cost curves for demand side resources that are 
comparable to the levelised cost curves for supply side resources. 

4. Modeling: consider multiple scenarios to identify a portfolio of resources that has low 
costs and risks across most or all scenarios, instead of automatically choosing the one 
portfolio that looks best under the reference case. Thus, planners can choose a resource 
ǇƻǊǘŦƻƭƛƻ ǘƘŀǘ ƛǎ ΨǊƻōǳǎǘΩ ƛƴ ǘƘŜ ǎŜƴǎŜ ǘƘŀǘ ƛǘǎ average cost across all scenarios is low, and 
in very few scenarios does it fare much worse than other possible portfolios. 

5. Environmental and other regulations: include the potential costs of a range of possible 
future regulations. 

6. Stakeholder participation: provide opportunities for consumer advocates and other 
stakeholders, including research organisations, to review the modeling assumptions and 
the list of scenarios to be modeled and suggest changes or additions. 

7. Scale: where utilities operate where the cost and value of supply side and demand side 
resources cross territory and state boundaries, the IRP should ideally be performed at the 
largest scale possible, provided that it is done in a way that complements rather than 
supersedes more localized planning. 

8.3. Additional Benefits 

Experience with IRP has illustrated that, in addition to achieving least-cost outcomes, it has 
additional benefits. 

Social and environmental: IRP can help achieve social and environmental objectives, both 
implicitly (eg. by helping to provide least-cost electricity to disadvantaged people), and explicitly. 
Explicit objectives may be in qualitative terms and can include minimisation of environmental 
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impacts, use of local resources, social benefits such as increased electrification of disadvantaged 
areas and minimising amenity impacts of infrastructure, and local employment and capacity building 
ό5Ω{ŀΣ нллрΤ ¢Ŝƭƭǳs, 2000). 

Risk reduction: According to 5Ω{ŀ όнллрύΣ Lwt Ƙŀǎ ōŜŜƴ ŎƻƴǎƛŘŜǊŜŘ ŀ risk-reduction or reliability-
improvement strategy. One example is that IRP that incorporates DSM can reduce demand volatility, 
which reduces reserve requirements, and has a lower risk of outages. Another example is that DE 
options generally have much shorter lead times which means that utilities and customers benefit 
from quicker answers to changes in requirements. 

More accurate network costs: To determine the allowable income for DNSPs, the current 
Determination process relies solely on network cost information provided by the network operator 
to the regulator. Due to information asymmetries and a principal agent problem37 between the 
regulator and the DNSPs, arriving at accurate network costs can be problematic (Vogel, 2009), 
However, in an IRP process all costing must be transparent (at last to the independent arbiter) and 
subject to competition from third parties that bring market forces to bear in the costing process. As 
a result, the forecast of network costs is more likely to be accurate, and likewise, the network 
ƻǇŜǊŀǘƻǊǎΩ ǊŜƎǳƭŀǘŜŘ ǊŜǾŜƴǳŜ ŎŀǇ ƛǎ ŀƭǎƻ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ŀŎŎǳǊŀǘŜΦ 

Helps overcome problems with the Regulated Asset Base (RAB): Currently, network operators 
returns are based on the size of their RAB, meaning they will oppose alternatives to network 
ŀǳƎƳŜƴǘŀǘƛƻƴ ǘƘŀǘ ŘƻƴΩǘ ƛƴŎǊŜŀǎŜ ǘƘŜƛǊ w!.Φ ¦ƴŘŜǊ LwtΣ ǘƘƛǎ ƛǎ ƴƻǘ ŀƴ ƛǎǎǳŜ ōŜŎŀǳǎŜ ǘƘŜ ŎƘƻƛŎŜ 
between network augmentation or the alternatives is made by an independent party ς at least 
during the planning phase (but not during day-to-day operations).  

Thus, here we propose that IRP could be the foundation for introducing more market-based 
competition between supply and demand side options into networks during the network planning 
process. The introduction of such competition on a day-to-day basis is discussed in Section 9. 

8.4. RIT-D: IRP in Australia 

In Australia, IRP has been applied to the planning of other large infrastructure systems, and has 
become an important component of water supply planning since the early 1990s (ISF, 2011). The 
RIT-D that is due to come into force in Australia on the 1 Jan 2014 is a basic form of IRP. The RIT-D 
requires DNSPs to consider and assess all credible options before it makes an investment decision to 
address an identified network need. According to Clause 5.17 of the NER: 

ά¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ wL¢-D is to identify the credible option that maximises the present 
value of the net economic benefit to all those who produce, consume and transport 
electricity in the NEM (the preferred option). The RIT-D aims to promote efficient 
distribution investment in the NEM and to ensure that there is greater consistency, 
transparency and predictability in distributƛƻƴ ƛƴǾŜǎǘƳŜƴǘ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎΦέ 

The general steps for applying the RIT-D are to: 

1. Identify the need for the network investment 

2. Identify a set of credible options to address the need 

3. Apply a set of reasonable scenarios 

4. Quantify the expected costs of each option in the different scenarios 

5. Quantify the expected benefits of each option in the different scenarios 
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 Relates to the difficulties in motivating one party (the agent), to act in the best interests of another (the 
principal) rather than in his or her own interests. 
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6. Rank each credible option by its expected net economic benefit to identify the credible 
option with the highest expected net economic benefit as the preferred option 

 

A RIT-D proponent must consider all feasible non-network options such as the following, 
including combinations that can form an integrated solution (AER, 2013c, p28): 

- άŀƴȅ ƳŜŀǎǳǊŜ ƻǊ ǇǊƻƎǊŀƳ ǘŀǊƎŜǘŜŘ ŀǘ ǊŜŘǳŎƛƴƎ ǇŜŀƪ ŘŜƳŀƴŘΣ ƛƴŎƭǳŘƛƴƎΥ 

o improvements to or additions of automatic control schemes such as direct load 
control 

o energy efficiency programs or a demand management awareness program for 
consumers 

o installing smart meters with measures to facilitate cost-reflective pricing. 

- increased local or distributed generation/supply options, including: 

o capacity for standby power from existing or new embedded generators 

o ǳǎƛƴƎ ŜƴŜǊƎȅ ǎǘƻǊŀƎŜ ǎȅǎǘŜƳǎΣ ƭƻŀŘ ǘǊŀƴǎŦŜǊ ŎŀǇŀŎƛǘȅ ŀƴŘ ƳƻǊŜΦέ 

 

Three separate RIT-D reports must be prepared and made available to stakeholders38 according 
to the flow chart in Figure 35. The Non-network Options Report should be available for 3 months to 
allow stakeholders to have input. Such input can include the identification of options not included in 
the Non-network Options Report that could be used to meet the network need. A Non-network 
Options Report does not need to be prepared if the DNSP determines, on reasonable grounds, that 
no non-network options could be potential credible options or form a significant part of a credible 
option. 

A Draft Proposal Assessment Report (DPAR) must be made available to stakeholders for 
comment for at least 6 weeks and should include such details as:  

1. A description of the identified need for the investment 

2. The assumptions used in identifying the identified need 

3. If applicable, a summary of, and commentary on, the submissions on the Non-network 
Options Report 

4. A description of each credible option assessed 

5. Where a DNSP had quantified market benefits, a quantification of each applicable market 

6. Benefit of each credible option where applicable 

7. A detailed description of the methodologies used in quantifying each class of cost or market 
benefit 

8. The results of a net present value analysis of each credible option and accompanying 
explanatory statements regarding the results 

9. The proposed preferred option and details on its technical characteristics, estimated 
construction timetable and commissioning date (where relevant) 

10. Indicative capital and operating costs (where relevant) 
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 Stakeholders include Registered participants, AEMO, Interested parties and Non-network providers, and if 
the proponent is a DNSP, then stakeholders include persons registered on its demand-side register. 
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A Final Project Assessment Report is then prepared and made available to stakeholders, and 
must include a summary of any submissions received on the DPAR and the response to each 
submission. 

 

 

Figure 35 Flow chart of the RIT-D process that includes a non-network option (AER, 2013c) 

 

The RIT-D assessment must include modelling of reasonable scenarios that vary the levels of 
economic and population growth and associated electricity demand, capital and operating costs, 
environmental penalties and the value of unserved energy. Sensitivity analysis of relevant 
parameters that allow for uncertainty and risk must also be conducted. The modelling period should 
be long enough for the benefits of high-cost investments to be realised. If, after the FPAR has been 
completed, there is a material change in circumstances which means that the identified preferred 
option is no longer the preferred option, the RIT-D process must be re-applied. 

There are a number of circumstances where RIT-D does not apply:  

1. Where there is an urgent and unforeseen network issue 

2. Where the project will cost less than $5 million 

3. ²ƘŜǊŜ ŜƛǘƘŜǊ ǘƘŜ ǇǊƻƧŜŎǘ Ŏŀƴ ōŜ ŦǳƴŘŜŘ ǘƘǊƻǳƎƘ ŎƘŀǊƎŜǎ ǘƘŀǘ ŘƻƴΩǘ ǊŜƭŀǘŜ ǘƻ ǎǘŀƴŘŀǊŘ 
control services or where the asset provides services other than standard control services 

4. Where the project is related only to the refurbishment or replacement of existing assets (not 
augmentation) 
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8.4.1. Assessing RIT-D as an IRP process 

The RIT-D is certainly an improvement over existing processes and is a step in the right direction. 
It has a clearly stated aim and formalises the inclusion of non-network stakeholders, who are able to 
propose their own non-network options. It has a well-defined process that lists the minimum non-
network options that must be considered, and requires a stand-alone Non-network Options Report. 
The requirements of the DPAR are well defined, it must include all assumptions and the 
methodology used, and must conduct scenario and sensitivity analyses. It is open to scrutiny by all 
stakeholders, and is reviewed by an independent body, the AER. 

However, currently the RIT-D does not need to be applied where the project is related only to 
the refurbishment or replacement of existing assets. This is because oƴ ǇŀƎŜ фр ƻŦ ǘƘŜ !9a/Ωǎ мп 
June 2012 draft decision, it states: 

άLǘ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ŜȄŜƳǇǘ ǘƘŜǎŜ ǇǊƻƧŜŎǘǎ ŦǊƻƳ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘŜ wL¢-D on the basis that 
the benefits to be gained from their assessment under the RIT-D would, in most cases, 
be unlikely to outweigh the costs, risks or regulatory burden on relevant NSPs from 
applying the RIT-5 ǇǊƻŎŜǎǎΦέ  

Because rule 5.17.3(5) (NER) explicitly exempts refurbishment or replacement projects, the AER 
has no authority to request that the RIT-D application guidelines apply to this type of project. 
However, applicatioƴ ƻŦ ǘƘŜ ΨƎǊŜŀǘŜǊ ǘƘŀƴ Ϸр ƳƛƭƭƛƻƴΩ ǊǳƭŜ ǎƘƻǳƭŘ ŜȄŎƭǳŘŜ ǇǊƻƧŜŎǘǎ ǿƘŜǊŜ ǘƘŜ Ŏƻǎǘǎ 
outweigh the benefits ς at least as well as it does for network augmentations. In such cases, if non-
network alternatives are shown to have a greater net economic benefit over the projection period, 
the size/cost of the network could be reduced, which could result in absolute cost reductions. 
Exclusion of refurbishment or replacement projects from RIT-D also provides an incentive for 
augmentation projects to be misclassified in order to avoid the RIT-D requirements. 

There appears to be no process to encourage the effectiveness of non-network solutions to be 
tested in advance. Incorporating significant levels of non-network options into network planning 
processes is likely to be very challenging for most DNSPs, which are network specialists and are 
unlikely to have expertise in all the various DE options possible. There will also be an entirely 
justified level of uncertainty regarding the degree to which some non-network options can be 
ǊŜƎŀǊŘŜŘ ŀǎ ΨŦƛǊƳ ŎŀǇŀŎƛǘȅΩΦ /ƻƳōƛƴŜŘΣ ǘƘŜǎŜ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ŀƴ ƛƴƘŜǊŜƴǘ ŎƻƴǎŜǊǾŀǘƛǎƳ ŀƎŀƛƴǎǘ 
unfamiliar non-network options. Thus, there should be some process whereby DNSPs are 
encouraged to implement non-network options before they are needed, so their effectiveness can 
be assessed in advance. 

The RIT-D process includes only economic impacts. The inclusion of externalities such as the 
minimisation of environmental impacts, reduced risk during extreme weather events, increased 
electrification of disadvantaged areas, local employment and capacity building, could broaden the 
beneficial impacts to society as a whole. 

The limit for eligible projects is $5 million, which means that many smaller opportunities for DE 
will not be subject to the planning process. Whether or not these can adequately be accommodated 
via day-to-day 3rd party competition, discussed in the next section, will need to be tested. 

With the RIT-D becoming operational on the 1 Jan 2014, it will be interesting to see what effect 
it has on the coming Network Determinations.39 The Stage 1 Framework and Approach paper for the 
NSW and ACT DNSPs has already been released, although there is a transitionary period that finishes 
on 30 June 2015, with the subsequent period extending out to 30 June 2019, and so it is reasonable 
to expect the RIT-5 ǘƻ ƘŀǾŜ ŀƴ ƛƳǇŀŎǘ ŘǳǊƛƴƎ ǘƘƛǎ ƭŀǘŜǊ ǇŜǊƛƻŘΦ vƭŘΩǎ ŀƴŘ {!Ωǎ ƴŜȄǘ ǊŜƎǳƭŀǘƻǊȅ ǇŜǊƛƻŘǎ 
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 The expected effect being a reduction in the revenue cap below what it otherwise would have been. Being 
counterfactual, this will be difficult to assess. 
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ǎǘŀǊǘ ƻƴ ǘƘŜ м Wǳƭȅ нлмрΣ ±ƛŎǘƻǊƛŀΩǎ ƻƴ м Wŀƴ нлмс ŀƴŘ ¢ŀǎƳŀƴƛŀΩǎ ƻƴ м Wǳƭȅ нлмтΣ ǿƛǘƘ ŀƭƭ ǘƘŜƛǊ 
Framework and Approach papers released after the RIT-D was incorporated into the NER. Thus, all 
ǘƘŜǎŜ ƧǳǊƛǎŘƛŎǘƛƻƴǎΩ bŜǘǿƻǊƪ 5ŜǘŜǊƳƛƴŀǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ wL¢-D.  

All the Network Determinations are for five years, and so combined with regulation under a 
revenue cap (as discussed in Section 9.1.1), there is a clear incentive for DNSPs to embrace RIT-D and 
so implement alternatives to network augmentation where they are cheaper. Of course, if demand 
peaks do continue to decline, over the five-year Determination period there is a clear risk of 
excessive profits for DNSPs. 
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9. Full Competition on a Day to Day Basis 
The market arrangements required to drive full competition between all supply and demand-

side options on a day-to-day basis can be divided into three types:  

4. Those related to the operation of the incumbents; 

5. Those related to the design and operation of the distributed energy market itself; and 

6. Those that then stimulate the broader distributed energy market and enhance the 
interaction and operation of all participants.  

The following examples are not meant to be exhaustive but are used to illustrate the measures 
that may be possible under each of the above types. They also focus on regulatory arrangements, 
especially the structural characteristics, rather than on the more technical aspects of a DE market. A 
number of reports have more comprehensively listed the various barriers and policy options to 
address them ς for example Dunstan et al. (2011). 

9.1. Operation of incumbents 

The market arrangements related to the operation of the incumbents can be subdivided into 
those that decrease utility opposition to distributed energy and those that enable utility 
participation in distributed energy.  

The most critical example of the former is the decoupling of DNSP revenue from electricity sales, 
which here we propose involves network operators being regulated under a revenue cap rather than 
a Weighted Average Price Cap (WAPC)40 ς see Section 9.1.1. An example of the latter would be 
retailers acting as energy service providers and so providing EE options to reduce energy use (as can 
occur under some White Certificate Schemes). Another possible example of the latter is the 
recommendation of the PoC Final Report that network operators be allowed to own and operate DG 
ς however, as discussed in Section 9.1.2, this could have anti-ŎƻƳǇŜǘƛǘƛǾŜ ƛƳǇŀŎǘǎ ƛŦ 5b{tǎΩ 
regulated revenue provides them with an unfair advantage over 3rd party providers. 

9.1.1. Decoupling DNSP Revenue from Electricity Sales 

²ƘŜǊŜ ƴŜǘǿƻǊƪ ōǳǎƛƴŜǎǎŜǎ ŀǊŜ ǊŜƎǳƭŀǘŜŘ ǳƴŘŜǊ ŀ ²!t/Σ ǘƘŜȅ ŀǊŜ ŜȄǇƻǎŜŘ ǘƻ ΨǾƻƭǳƳŜ ǊƛǎƪΩΣ 
meaning that if the weighted average of total sales is greater than was forecast in the network 
determination, their revenue will be more than expected, and possibly vice versa. Thus, as stated in 
ǘƘŜ tƻ/ Cƛƴŀƭ wŜǇƻǊǘΣ ƘŀǾƛƴƎ 5b{t ǊŜǾŜƴǳŜ ŎƻǳǇƭŜŘ ǘƻ ŜƭŜŎǘǊƛŎƛǘȅ ǎŀƭŜǎ ƛƴ ǘƘƛǎ ǿŀȅ άŎŀƴ ǊŜǎǳƭǘ ƛƴ ŀƴ 
incentive to increase consumption above the forecast approved in the regulatory determination and 
a ǇǊŜŦŜǊŜƴŎŜ ǘƻ ǇǊŜǾŜƴǘ ǇǊƻƧŜŎǘǎ ǘƘŀǘ ƭŜŀŘ ǘƻ ŘŜŎǊŜŀǎŜŘ ǾƻƭǳƳŜǎέ ό!9a/Σ нлмнΣ ǇŀƎŜ нмрύΦ  

Methods to decouple revenue from sales can be divided into two types: those that focus on 
decoupling revenue in general (through revenue cap regulation, as discussed below) and those that 
focus only on revenue loss due to particular DE activities (York and Kushler, 2011).  

In the PoC Final Report, the AEMC looked at both types of options. The only option they 
recommended was of the second type: selective compensation of network operators for foregone 
profits resulting from particular DSP programs. A form of this option, Part B of the Demand 
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 Under the WAPC approach, a network operatorôs volume-weighted price revenue can increase from one 
year to the next, so as total volumes increase, total revenue can also increase, and vice versa. The WAPC can 
be altered in the next Determination period (discussed below), which is typically 5 years. 
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Management and Embedded Generation Connection Incentive Scheme (DMEGCIS), is currently in 
operation but is considered by the PoC Review to be ineffective.41 ¢ƘŜ !9a/Ωǎ 5ǊŀŦǘ wŜǇƻǊǘ 
discussed two improvements that highlight the difficulty in providing a network operator regulated 
under a WAPC with an incentive to implement DSP projects that still has benefits for consumers 
(AEMC, 2012a). In one, where a DSP project delivers wider market benefits, the distribution business 
would earn a share of those benefits ς however this would apply only to projects that deliver such 
benefits, which may be too small to justify implementation. In the other, the distribution business 
would retain the capex42 savings due to deferral of capital investment for long enough to justify that 
investment (based on a regulated rate of return), with all future savings going to consumers. In this 
case, the only benefits delivered to consumers would be those in excess of what is required to justify 
implementation. In addition, this type of case-by-case compensation is not suitable for DSP 
independently sourced and implemented by consumers or by 3rd parties, and so has limited 
effectiveness for a wider distributed energy market. Other criticisms of this type of compensation 
include: it is an asymmetric upward adjustment in rates that protects the DNSP from sales decreases 
due to reduced electricity use, but does not protect customers from increased collection of revenue 
if sales increase above the forecast; it requires expensive and time-consuming processes to 
determine energy program savings; and the process to receive regulatory approval for recovery of 
άƭƻǎǘ ǊŜǾŜƴǳŜǎέ Ŏŀn be contentious (York and Kushler, 2011). 

Another option in the PoC Final Report was to have high fixed daily connection charges, however 
this was not discussed, presumably because it would reduce the financial viability of both DG and EE 
if combined with lower usage charges, and so would be in conflict with Recommendation 16 of the 
wŜǇƻǊǘΥ άAmend the NER 43distribution pricing principles to provide better guidance for setting 
efficient and flexible network price structures that support DSPέ ό!9a/Σ нлмнΣ Ǉŀge iii). 
Nevertheless, as discussed in Section 5.1, this is already occurring in Australia and it has even been 
proposed that owners of PV systems should have to pay higher fixed charges than customers 
without PV. 

Another optioƴ ƛƴǾƻƭǾŜŘ ŜǎǘŀōƭƛǎƘƛƴƎ ŀ άŎƻƳǇǊŜƘŜƴǎƛǾŜ 5{t ƛƴŎŜƴǘƛǾŜ ƳŜŎƘŀƴƛǎƳΣ ǿƘƛŎƘΣ ǿƘƛƭŜ 
not expressly designed to recover lost revenues, can nonetheless mitigate financial attrition and 
ǊŜƳƻǾŜ ŘƛǎƛƴŎŜƴǘƛǾŜǎ ƛŦ ǿŜƭƭ ŘŜǎƛƎƴŜŘέ ό!9a/Σ нлмнΣ ǇŀƎŜ нмтύΦ ¢Ƙƛǎ ŘƻŜǎ ƴƻǘ ŀǇpear to be further 
ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ wŜǇƻǊǘ ōǳǘ ƛǎ ǎƛƳƛƭŀǊ ǘƻ ƻƴŜ ƻŦ ǘƘŜ ǇǊƻǇƻǎŀƭǎ ƛƴ ǘƘŜ 9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅΥ ά.ǳƛƭŘƛƴƎ ŀ 
framework that will provide a commercially sound and sustainable basis for making DSP part of the 
network planning and investment procesǎέ ό!9a/Σ нлмнΣ ǇŀƎŜ ƛǾύΦ !ƭǘƘƻǳƎƘ ǘƘƛǎ ŀƭǎƻ ŘƻŜǎ ƴƻǘ 
appear to be further discussed, it very nicely describes the IRP and RIT-D discussed in Section 8. 

Revenue cap regulation 

The AEMC PoC Report also discussed the use of revenue cap regulation instead of a WAPC. 
Under such regulation, if sales are less than expected, tariffs can be increased in the following year 
to compensate. The AEMC rejected a revenue cap on the basis that it would reduce the incentive to 
set cost-reflective tariffs, and would provide an incentive to maximise profit by decreasing 
expenditure. However, it is unclear why a revenue cap would reduce the incentive to set cost-
reflective tariffs since such tariffs should decrease the need for network expenditure and so increase 
ǘƘŜ ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƻǊΩǎ ǇǊƻŦƛǘǎΦ {ƛƳƛƭŀǊƭȅΣ ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƻǊǎ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ǎǳōƧŜŎǘ ǘƻ ǎǘǊƛŎǘ 
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 DMEGCIS is intended to provide incentives to DNSPs to implement efficient non-network alternatives, to 
manage the expected demand for standard control services or to efficiently connect embedded generators. Until 
recently it was called the Demand Management Incentive Scheme (DMIS). 

42
 Capital expenditure 

43
 National Electricity Rules 
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regulations regarding the availability of networks to provide both power quality and reliability of 
supply, which should be adequate to ensure sufficient expenditure.  

Revenue cap regulation is essentially one of the types of decoupling used in the United States 
(RAP, 2011), and in Denmark (since 2000), Germany (since 2009), the UK (since 1990) and Spain 
(Ropenus et al., 2011), and in fact already applies to the DNSPs Energex and Ergon in Queensland, as 
well as to transmission network operators Australia-wide (AEMC, 2012). It has been proposed for 
DNSPs in Australia as far back as 2008 (ISFRAP, 2008), and during the course of this project, in March 
2013, the AER announced that it would apply to the next network determinations that are due for 
assessment - both the ACT and NSW. In Australia, the revenue cap may be on a CPI-X basis, meaning, 
in this case, that the revenue cap must be adjusted each year for inflation (according to the 
Consumer Price Index) and reduced by any expected efficiency savings44 (AER, 2013d; 2013e). Most 
recently, the Productivity Commission has also changed its view, and now supports revenue caps 
over WAPCs (PC, 2013). 

The ACT and NSW revenue caps will be applied to all standard control services,45 and, like the 
ǊŜǾŜƴǳŜ ŎŀǇ ŀǇǇƭƛŜŘ ǘƻ ¢b{tǎΣ ǿƛƭƭ ƛƴŎƭǳŘŜ ŀƴ ΨƻǾŜǊǎ ŀƴŘ ǳƴŘŜǊǎΩ όhϧ¦ύ ǇǊƻŎŜǎǎΦ ¢ƘŜ hϧ¦ ǇǊƻŎŜǎǎ 
essentially means that any over (or under) recovery of network costs in a given year must be paid 
back (or recovered) in the following year (including interest impacts) by adjusting the following 
ȅŜŀǊΩǎ ƳŀȄƛƳǳƳ ŀƭƭƻǿŀōƭŜ ǊŜǾŜƴǳŜ όa!wύΦ46 The AER provides a detailed explanation for why it now 
prefers a revenue cap over a WAPC, but the main reasons are that a revenue cap provides better 
individual tariff price stability, more efficient cost recovery and better incentives for demand side 
management. The AER considers that not only does revenue cap regulation remove the disincentive 
for DNSPs to allow DSM, it also provides an incentive - because DNSPs can increase profits by 
reducing costs, which creates an incentive for activities that reduce the need for network 
augmentation (AER, 2013d). 

Thus, under a revenue cap with O&U, a DNSP: 

(i) avoids lost revenue due to reduced sales, 

(ii) can recover the cost of any DE it undertakes (assuming that it only 
undertakes DE because it is cheaper than the cost of augmentation, the cost 
of which is covered by the Determination process), and 

(iii) can retain the net capital and operating cost savings for the remainder of 
the regulatory period. 

9.1.2. Ownership and Operation of DE by Network Operators 

Australian networks are regulated monopolies, and their participation in other competitive 
elements of the electricity supply chain may result in uncompetitive behaviour, such as (AER, 2011, 
p5): 

- άƭƛƳƛǘƛƴƎ ŀŎŎŜǎǎ ƻŦ ŎƻƳǇŜǘƛǘƻǊǎ ǘƻ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƴŜǘǿƻǊƪ ōȅ ŘŜƭŀȅƛƴƎ ƻǊ ŘŜƎǊŀŘƛƴƎ 
connections , 
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 Performance targets or efficiency incentives are typically included to encourage the reduction of energy 
demand through improved efficiency of infrastructure and the use of demand side management (C2ES, 2013). 

45
 Standard control services are those distribution services that are central to electricity supply and therefore 

relied on by most (if not all) customers. Most distribution services are classified as standard control, reflecting the 
integrated nature of an electricity distribution system. Standard control services include network services, most 
network augmentations and, in limited circumstances, network extensions. These services encompass 
construction, maintenance and repair of the network for existing and new customers (AER, 2013f). 

46
 According to Clause 6.18.2(b)(6) of the National Electricity Rules. 
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- restricting the quantity and quality of the distribution service provided to competitors or 
improving the network performance for its affiliated interests, 

- sharing commercially sensitive information regarding competitors with its affiliated 
interests, 

- the way it negotiates and processes connection arrangements with competitors as opposed 
to affiliated interests, and 

- ǎƘƛŦǘƛƴƎ Ŏƻǎǘǎ ōŜǘǿŜŜƴ ǘƘŜ ǊŜƎǳƭŀǘŜŘ ŀƴŘ ǳƴǊŜƎǳƭŀǘŜŘ ŀŎǘƛǾƛǘƛŜǎΦά 

This has significant implications for DE that is deployed by 3rd parties, and is a particular focus of 
the AEMC PoC Review, amongst others (AEMC, 2012). The above points can be separated into two 
different types of uncompetitive behaviour:  

(i) where the DNSP restricts the network access of 3rd parties competing directly with its 
network business, and  

(ii) where a DNSP uses the regulated revenue to gain a competitive advantage over 3rd 
parties that operate in a competitive market and compete with its network business.  

The Distribution Ring-Fencing Guidelines (DRFGs) developed under the National Electricity Rules 
can include provisions dealing with legal separation, accounting separation, allocation of costs, limits 
on the flow of information, and waiver of obligations under the guidelines. ¢ƘŜȅ ŀƛƳ ǘƻ ƭƛƳƛǘ άǘƘŜ 
ability of vertically integrated DNSPs to use their market power and favour related businesses to the 
detriment of aƴ ŜŦŦƛŎƛŜƴǘ ƳŀǊƪŜǘέ ό!9wΣ нлммΣ Ǉсύ. Thus, they focus only on the second type of 
ǳƴŎƻƳǇŜǘƛǘƛǾŜ ōŜƘŀǾƛƻǳǊΦ CǳǊǘƘŜǊΣ ǘƘŜ 5wCDǎ ƻƴƭȅ άhelp limit the ability of vertically integrated 
5b{tǎ ǘƻ ŘƛǎŎǊƛƳƛƴŀǘŜ ŀƎŀƛƴǎǘ ǳǇǎǘǊŜŀƳ ŀƴŘ ŘƻǿƴǎǘǊŜŀƳ ŎƻƳǇŜǘƛǘƻǊǎέ ό!9wΣ нлммΣ ǇсύΣ ǘƘŜȅ ŘƻƴΩǘ 
completely stop any such discrimination. 

The RIT-D process described in Section 8.4 should help address the first type of uncompetitive 
behaviour during network planning processes, because supply side (network augmentation) and 
demand side measures are assessed through a transparent process overseen by an independent 
body. Similarly, it should help address the second type of uncompetitive behaviour, especially if 
combined with the DRFGs. However, for DE deployed on a day-to-day basis, additional measures are 
required to address the first type of uncompetitive behaviour, and some examples of such measures 
are discussed in Sections 9.2 and 9.3 below, as well as elsewhere (for example, Dunstan et al., 2011). 

The situation is further complicated if a DNSP, or an associated business, wishes to participate 
directly in the DE market. In this case, variations of both types of uncompetitive behaviour defined 
above could occur:  

(i) where the DNSP restricts the network access of 3rd parties competing directly with its DE 
business, and  

(ii) where a DNSP uses the regulated revenue to gain a competitive advantage over 3rd 
parties that operate in a competitive market and compete with its DE business.  

Again, in this situation, the DRFGs will help address the second type of uncompetitive behaviour, 
and the RIT-D process described in Section 8.4 should help address the first and second types of 
uncompetitive behaviour during each regulatory period, especially if combined with the DRFGs, but 
would be insufficient for the first type of uncompetitive behaviour for DE deployed on a day-to-day 
basis. 

One compromise that has been suggested by OG (2012) is that DNSPs could own DE assets that 
would then be made available to 3rd parties (retailers/aggregators etc) to operate on a competitive 
basis. This would mean that competition would be introduced both when hardware was purchased 
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and during operation. However, DE options would be limited to those selected by the DNSP, and 
such options could have an unfair advantage over alternatives selected by 3rd parties. 

As discussed in Section 5.1, DNSPs currently receive regulated financial support for DSM through 
DMIS/DMEGCIS, and Energex has received approval for a 5 year DSM plan in its most recent 
regulatory proposal, which not only covers the expected costs but allows Energex to secure a portion 
of the projected long-term and upstream benefits for itself. Such financial support could be said to 
provide the DNSPs with an unfair advantage against 3rd party DSM suppliers, however it may also 
simply enable DSM that would otherwise not have gone ahead. In this regard, 3rd parties may never 
have an opportunity to provide services, if the need is identified internally by the DNSP. While an 
assessment of any anti-competitive impacts of these particular support mechanisms is beyond the 
scope of this project, they do serve to highlight the potential for DNSP participation in DE to have 
anti-competitive impacts in the current regulatory environment. 

It is worth noting that the ŦƛƴŀƴŎƛŀƭ ǊƛƴƎ ŦŜƴŎƛƴƎ ŘƛǎŎǳǎǎŜŘ ŀōƻǾŜ ǊŜŀƭƭȅ ƴŜŜŘǎ ǘƻ ōŜ ƻƴƭȅ ΨƻƴŜ-
ǿŀȅΩΣ ƛƴ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ƴƻ ǊŜŀǎƻƴ ǘƘŀǘ ƳƻƴŜȅ ǎƘƻǳƭŘ ƴƻǘ Ŧƭƻǿ ǘƻ the regulated monopoly from an 
associated DE business.47 Where the DNSP is regulated under a revenue cap, any profits from the 
associated DE business that are returned to the DNSP would place downward pressure on tariffs 
(because the DNSP can't keep the additional income). Of course, some incentive would be needed 
for the DE-arm to feed it's profits back to the DNSP. In addition to the taxation benefits to the DE 
ŀǊƳΣ ƻƴŜ ƻǇǘƛƻƴ ŎƻǳƭŘ ōŜ ŦƻǊ ŀ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜǎŜ ǇǊƻŦƛǘǎ ǘƻ ƴƻǘ ōŜ ŎƻǳƴǘŜŘ ǘƻǿŀǊŘǎ ǘƘŜ 5b{tΩǎ 
revenue, meaning they would be allowed to keep them. This could potentially be combined with 
some allowance for a percentage of the DE costs to be counted by the DNSP as either opex (and so 
increase their expenditure) or capex (and so increase their regulated asset base), depending on 
which was most advantageous to them.48 However, such proposals at this stage are speculative and 
would need to be subject to detailed investigation. 

9.2. Design and operation of the distributed energy market 

Measures related to the design and operation of the distributed energy market itself focus on 
establishing an environment where different participants can compete fairly, including new entrant 
3rd parties.49 Again, the following examples are used for illustrative purposes and focus more on 
market structure than on technical aspects. 

(vi) That consumers be able to source their electricity from, and sell their DSP to, entities 
other than their retailer (portability) (AEMC, 2012a),  

(vii) That a new category of market participant for non-energy services be introduced in the 
National Electricity Rules to unbundle the sale and supply of electricity from non-energy 
services, such as ancillary services (AEMC, 2012a),  
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 One way ring fencing is used in petroleum resource rent taxes, for example the North Sea Taxation 
System where losses from oil and gas production activities can be offset against income external to these 
activities but not vice versa (HWU, 2009), as well as for various UK government departments depreciation 
budgets eg. 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/77769/Pomeroy_GC.pdf and 
http://www.visitbritain.org/Images/DCMS%20Funding%20Letter_tcm29-28682.pdf 

48
 Expenditure under DMIS/DMEGCIS can be claimed as either capex or opex, and of the 22 projects 

registered for 2011/12, 1 was claimed as capex, 3 were opex and capex and 18 were opex (AER, 2013d). 
Discussions of possible reasons for favouring either capex or opex are discussed in York and Kushler (2011) and 
in AEMC (2012). 

49
 Interestingly, in Europe, a direct relationship has been found between market diversity (the number of 

ósuppliersô in the electricity market), and the level of deployment of DG ie. the more suppliers the more DG 
(Ferreira et al., 2011)) 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/77769/Pomeroy_GC.pdf
http://www.visitbritain.org/Images/DCMS%20Funding%20Letter_tcm29-28682.pdf
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(viii) That third parties (non-retailers and non-regulated network services) be able to provide 
energy services to residential and small business consumers (AEMC, 2012a), 

(ix) The formalisation of solar access rights, which is important not only for solar-based DG, 
especially PV, but also for EE technologies such as SWHs and even for lighting and 
heating passive solar designed buildings (APVA, 2009), 

(x) Simplify and streamline the process for connection of DG to the network, 

(xi) Price signals that better reflect the cost of supplying electricity at specific times. While 
this would not necessarily benefit PV on residential networks (although it could 
influence load patterns), it would provide a useful price signal for distributed storage 
and DSM, as well as PV on commercial networks. This should include DUOS charges for 
DG that better reflect their use of the network. 

9.3. Stimulation of the distributed energy market 

Measures that can stimulate the distributed energy market are all those that, once the market 
has been established, enhance the operation of all participants (both incumbents and new) and so 
drive the uptake of distributed energy technologies. Policy measures to promote distributed energy 
can be broadly categorised into:  

4. Support mechanisms such as the provision of information and training. They are typically 
voluntary and are generally the most widely implemented energy efficiency policy 
measures to date.  

a. Information on the energy use of appliances, star ratings etc. 

b. Information on conducting energy management plans and energy audits 

c. Better forecasting of both short and long-term demand (AEMC, 2012), 

d. Publications of annual maps of network constraints and opportunities for DSP 
that could offset network augmentation (EEC, 2011),50 

e. Vocational programs that focus on training and skills development 

f. Capacity building in organisations wishing to participate in the RIT-D process 
ό5Ω{ŀΣ нллрύ 

5. Command and control mechanisms. Have delivered some of the greatest successes in 
energy efficiency policy, as measured by their impact on energy use. They can reduce 
the transaction costs and effort required by individual decision-makers to choose 
optimal levels of energy use by effectively taking some energy efficiency decisions at the 
ǎƻŎƛŜǘŀƭ ƭŜǾŜƭ όƛŜΦ ƎƻǾŜǊƴƳŜƴǘ ƳŀƪŜǎ ǘƘŜ ŘŜŎƛǎƛƻƴ ƻƴ ǎƻŎƛŜǘȅΩǎ ōŜƘŀƭŦύΦ ¢Ƙƛǎ ōȅǇŀǎǎŜǎ 
some of the existing market failures in energy-related decision-making. 

a. Minimum energy performance standards (MEPS) 

b. Building standards (BASIX) 

6. tǊƛŎŜ ƳŜŎƘŀƴƛǎƳǎ ǘƘŀǘ ŎƘŀƴƎŜ ǘƘŜ ŜƴŜǊƎȅ ΨǇǊƛŎŜΩ ǎŜŜƴ ōȅ ŘŜŎƛǎƛƻƴ-makers for different 
energy options, such as: 

a. Emissions Trading Schemes and carbon taxes, that increase the cost of energy 
and so increase the viability of DE options. 

                                                           
50

 For example, see the network constraint maps that can be produced by the Dynamic Avoidable Network 
Cost Evaluation (DANCE) model (Langham et al., 2011) 
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b. White certificate schemes such as the state-based schemes and the proposed 
Energy Savings Initiative (but also including those that target reductions in 
demand peaks).  

c. The demand response mechanism recommended by the PoC Report discussed in 
Section 5.2 (as well as any like it that reward end users for reducing demand 
peaks) (AEMC, 2012). 

 










































