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CLEAN ENERGY COUNCIL INTRODUCTION TO THIS REPORT
The increasing uptake of renewable energy solutions like solar and energy storage, as well as
demand management solutions, are changing the shape of our energy system. More than 1.4
million households and businesses now have rooftop solar1, a large-scale Renewable Energy
Target is firmly legislated and declining energy storage costs are set to see storage play an
increased role in the short to medium term.
These and other disruptive technologies are driving significant market reforms, creating both
risks and opportunities.
This report, prepared by Marchment Hill Consulting, examines the market conditions and policy
settings currently in place both here in Australia and overseas, how these can maximise the
benefits of renewable energy deployment, and contains recommendations on how policies and
incentives can be best structured.
The report is based on extensive and broad stakeholder engagement and expert analysis,
including consultation with 43 industry stakeholders from across the electricity industry and
numerous report reviews and analyses. Marchment Hill also partnered with European distributed
energy think-tank VaasaETT to reveal details of how overseas markets have adapted to shifting
consumer expectations, and the lessons learnt in those markets.
This study has approached its objectives by considering the following questions:
-

What, if any, market conditions are problematic under increasing use of renewable energy,
storage and demand management?
How have overseas markets enabled and maximised the benefits of deployment of these
technologies?
How can policy settings and market arrangements be adjusted or developed to enable the
uptake of these technologies, while maximising the benefits they can offer?

The work’s seventeen recommendations broadly affect most electricity industry stakeholders
and focuses on four themes:
1. The constraints under which the Distribution Network Service Providers operate and the
impact this has on their ability to respond to changing customer demands.
2. The effectiveness of technical standards and processes related to integrating new
technologies into the grid.
3. The ability of the regulatory framework to support the transition to a decentralised and
competitive customer-focused energy system.
1
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4. The costs of emerging technologies.
Although there are inherent tensions across different stakeholder groups consultation in this way
is necessary to identify and reveal opportunities for maximising shared benefits. Accordingly, the
recommendations are unlikely to reflect the views of all industry stakeholders, or FPDI Project
Steering Committee members. They do however call for further work to understand and address
concerns.
The research effort undertaken in the preparation of this report aimed to critically evaluate the
current market conditions in Australia with regards to potential challenges and opportunities for
the increased uptake of embedded generation, storage and demand-side management.
By nature, the extent of the reforms identified by this research means that this report is
necessarily broad. It investigates issues and opportunities and presents possible short-term
priorities along with more comprehensive longer-term goals. It also identifies where further work
may be required to build on findings.
The work is not intended to outline an action plan, but is an investigation into opportunities which
might maximise the benefits of the continued decentralisation of our energy system. The Clean
Energy Council believes that the debate about appropriate market reforms will be better
informed by this work and encourages all stakeholders to consider this work in this context.
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respect of any loss, damage or expense of any nature which is caused by any use they
may choose to make of this report. The information outlined herein is proprietary
and its expression in this document is copyrighted, with all rights reserved to
Marchment Hill Consulting. Any form of reproduction, dissemination, copying,
disclosure, modification, distribution and/or publication of this document without
express written permission from Marchment Hill Consulting is strictly prohibited.
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Executive Summary
The continued integration of renewable energy into Australian distribution networks
represents one of the largest economic, regulatory and technical challenges that the
industry has faced to date. The extent of this challenge brings with it risks and
opportunities.
The Clean Energy Council (CEC), in conjunction with its members and other key
stakeholders, has scoped a comprehensive program of work – the Future Proofing in
Australia’s Electricity Distribution Industry (FPDI) project - that will begin to address
some of these challenges.
Audience
The FPDI project is specifically designed as a collaborative industry initiative,
undertaken for the benefit of the industry at large. It brings together key
stakeholders across the entire spectrum - from technology developers to market
operators, network service providers, retailers, research groups, governments and
regulators. This review has been developed with these stakeholders in mind and
attempts to propose recommendations for further consideration by the industry
which take account of the many and varied objectives for each of these stakeholders.
Objectives
This review is one part of that program of work and it aims to critically evaluate the
current market conditions in Australia with regards to challenges for the increased
uptake of embedded generation, storage and demand side management (DSM) while
examining how other markets have been able to structure incentives to reveal the
benefits of these technologies.
Within the context of a transforming electricity market, the review also aims to
develop a set of short term priorities for reform and longer term goals, while
identifying where further work may be required to reinforce the findings.
In pursuing these objectives the review essentially attempts to consider:




What, if any, market conditions in Australia are problematic to increasing the
uptake of small scale renewables, storage and demand side management;
How other markets around the world are enabling, and maximising the
benefits of deployment of these technologies;
How policy settings and incentive arrangements might be adjusted or
developed to further enable the uptake of these technologies, while
maximising the benefits they can offer.

Approach
The approach to completing this review was largely guided by discussions with a total
of 43 key industry stakeholders representing a full spectrum of views. This informed
a view of the key policies, incentives and conditions impacting the Australian market.
An extensive literature review was undertaken in parallel with the interviews to
further inform the key issues raised and identify if there were any other significant
Page 7
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areas of interest. International case studies were also developed in conjunction with
VaasaETT1 to understand the approach taken to similar issues in overseas markets
and generate ideas for policy action in Australia.
The review focussed on what we consider to be the most influential conditions with
respect to increasing the uptake of these technologies – based on our discussions with
key stakeholders, review of relevant literature and consideration of overseas
markets.
Limitations
The review has significant limitations.






It is necessarily broad and shallow. The volume of change and reform
currently underway in the industry is unprecedented. A similar sized review
could be undertaken on each and every one of the issues raised, so in order to
achieve a broad coverage of the influential market conditions relevant to the
scope of this review, the depth of analysis and investigation into each issue
and recommendation has been necessarily limited.
The recommendations are “for further consideration” not for immediate
implementation although all have a grounding in the stakeholder views
expressed in our consultation, consideration of international approaches and
limited high level research and analysis. They are provided to prompt
discussion and debate about potential approaches to the issues identified by
stakeholders, not as a definitive answer to a problem. All of the
recommendations require further work to evaluate their true merit and an
approach to implementation (if appropriate).
Stakeholder views and perspectives on issues were often very different.
There is inherent tension between the stakeholders offering new technology
which helps consumers control their electricity usage and costs, and the
stakeholders responsible for ensuring all consumers enjoy a reliable, safe and
affordable electricity supply system. While both are well intended and
working hard to satisfy consumer expectations, often the regulatory or
commercial environment in which they operate drives conflicting behaviour.
Hence, we have tried, wherever possible, to focus on reform opportunities
that enable both sides of this divide to have aligned objectives for the benefit
of consumers and the industry as a whole.

Findings and recommendations
In relation to the objectives stated above the review found that the key market
conditions impacting the uptake of small scale renewables, storage and demand side
management centred around four main themes:
1. The commercial constraints under which the Distribution Network Service
Providers (DNSPs) are required to operate and the impact this has on their
ability to respond to the customers’ growing interest in and demand for

VaasaETT is a world leading specialist electricity industry research and advisory company, based in
Europe, and a respected energy “think tank”.(http://www.vaasaett.com/)
1
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small scale embedded generation, storage and demand side management in a
way that maximises the efficiency of the evolving electricity supply system.
The key components of the commercial environment that were investigated further
included the approach to network pricing, the approach to network revenue setting
(including the effectiveness of measures developed to address the incentive for asset
creation) and the compounding impact of a market with falling demand.
Recommendations for further consideration by the industry to address these
constraints include:
 Utilise an appropriate valuation framework to introduce more cost reflective
prices for embedded generation output. This could include a trial of Virtual
Net Metering arrangements with willing customers, retailers and distributors
to better understand the practical limitations and opportunities of this
approach. Ultimately this could result in the use of a local network charge or
distributed energy credits for energy supplied by embedded generators as
part of the implementation of more cost reflective network pricing within
DNSPs. (Section 2.1.1.1)2
 Review the arrangement for Community Service Obligations and other similar
subsidies for opportunities to divert part of this subsidy to the installation of
emerging technologies, where this represents a more cost efficient and
sustainable approach to service delivery, without impacting overall energy
supply costs for consumers. (Section 2.1.1.2)
 Review the role of the DNSP, and the opportunity for a contestable market, in
relation to ownership of embedded generation and other distributed energy
resources (such as storage) for the purpose of network support particularly for
remote/fringe of grid communities, where it represents a more economic use
of funds than maintaining or upgrading existing network assets. (Section
2.1.1.2)
 Develop a set of best practice principles and a model process for planning
network responses to constraints that could be used by DNSPs to improve the
quality and consistency of their approach. (Section 2.1.4)
 Benchmark the expenditure on demand management solutions across the
DNSPs (and relevant international comparators). A best practice expectation
could be set by the regulator for the use of non-network solutions which the
DNSPs could then be incentivised to outperform. (Section 2.1.4)
 Investigate opportunities for the development of policies and incentives
supporting Electric Vehicle (EV) uptake as a means to increase grid utilisation.
This would necessarily include more detailed cost benefit analysis and would
also rely on the availability of time of use pricing or similar demand
management incentives to ensure EV charging contributed to efficient
network usage. (Section 2.1.5)
2. The effectiveness of technical standards and processes related to integrating
new technologies into the grid.
2

Section references for each recommendation refer to the section in the document where the
recommendation is made.
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This included issues relating to rules and regulations governing the connection
process for embedded generators, connection standards for inverters for embedded
generators between 30kW and 5MW and technical standards for demand management
devices. Recommendations for further consideration by the industry to address these
barriers include:
 Extend the application of Chapter 5 of the National Electricity Rules (or
similar guiding principles and processes) for the connection of embedded
generators below 5MW which are not micro embedded generators to
jurisdictions currently not covered by these regulations. (Section 2.2.1)
 Consider the development of a national online portal for all small scale solar
photovoltaic (PV) installations to improve efficiency, consistency and
transparency of micro embedded generator connection processes. This portal
would provide the framework for online submission of applications and
payment of relevant charges and could be used by all DNSPs who could apply
their own rules and charges to the framework. (Section 2.2.2)
 Publish details of localised network constraints across Australia to inform all
stakeholders of issues on the grid. This would help explain differences in the
connection process and timeframes and also support the market for nonnetwork solutions. (Section 2.2.2)
 Progress the continued development of enhanced inverter standards for all
embedded generation rated up to 5MW to address network concerns and
enable greater penetration rates of embedded generation. (Section 2.2.3)
 Progress the further development and finalisation of Australian Standards for
demand management devices to support the market for demand management
services, particularly at a residential level. (Section 2.2.5)
3. The ability of the regulatory framework to support an efficient and effective
transition to a decentralised and competitive customer focussed energy
ecosystem with high levels of distributed small scale renewables, storage and
demand side management.
In particular the following issues were raised: the relevance of the current National
Electricity Objective (NEO) to support the changing customer needs; the ability of
the reform process to adequately deal with the required changes in time to support
changing customer needs and emerging technologies; and, the regulatory approach to
emerging business models which support the uptake of new technologies. It should
be noted that stakeholder views on some of these issues (particular the NEO and
reform process) were disparate and polarised and support for these recommendations
was not universal from the FPDI Steering Committee. Recommendations for further
consideration by the industry to address these barriers include:
 Given the significant economic, social and environmental impacts of our
electricity supply system, undertake a review to investigate the evolution of
the National Electricity Objective or other related instruments to reflect
community expectations for sustainability. (Section 2.3.1)
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Review the processes, timeframes and governance of regulatory reform in the
National Electricity Market (NEM) to identify and assess opportunities to
improve the efficiency of the reform process. (Section 2.3.2)
Promote the sustainable and credible development of the alternative energy
seller (AES) status to enable the expanded use of solar power purchase
agreements, the potential bundling of battery stage and the use of advanced
demand management devices to support this business model. In particular
explore agreements that enable tenants to deploy embedded generation in
order to overcome typical issues of split incentives. Also, ensure that
regulatory constraints do not create unnecessary barriers to entry and remain
flexible in their approach to these emerging business models. (Section 2.3.3)

4. The costs of emerging technologies and the requirement for external funding
sources to support their uptake.
While consideration of the Renewable Energy Target (RET) and its support of the
costs of small scale renewables is out of scope of this review3, there are other areas
of costs related to these new technology which are impacting uptake, including
direct funding of activities that support the uptake of small scale renewables and the
prohibitive cost of battery storage technology. Recommendations for further
consideration by the industry to address these barriers include:
 Maintain funding for key Federal agencies and where possible, encourage the
use of these funds to pursue relevant recommendations from this review.
(Section 2.4.1)
 Explore opportunities for extending and enhancing existing funding streams
and mechanisms to support community energy projects in Australia. (Section
2.4.1)
 Encourage the Commonwealth Government to remove the fuel-tax credit
scheme as it relates to diesel used for energy generation. Replacement of this
scheme with direct subsidies for eligible remote communities which could be
applied to any energy solution (e.g. solar plus storage) which would have the
benefit of removing this relative price distortion favouring diesel. (Section
2.4.2)

Undoubtedly one of the most important policy settings relating to direct funding support is the
Renewable Energy Target. However, consideration on the impacts of this policy and recommendations
for its future are already the subject of considerable work by the Clean Energy Council and hence it is
not considered by this report.
3
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1

Introduction

1.1

Objectives
The objective of this review is to critically evaluate the current market conditions in
Australia with regards to challenges for the increased uptake of embedded
generation, storage and demand side management while examining how other
markets have been able to structure incentives to reveal the benefits of these
technologies.
Within the context of a transforming electricity market, the review also aims to
develop a set of short term priorities for reform and longer term goals, while
identifying where further work may be required to reinforce the findings.
In pursuing these objectives the review essentially attempts to consider:




1.2

What, if any, market conditions in Australia are problematic to increasing the
uptake of small scale renewables, storage and demand side management;
How other markets around the world are enabling, and maximising the
benefits of deployment of these technologies;
How policy settings and incentive arrangements might be adjusted or
developed to further enable the uptake of these technologies, while
maximising the benefits they can offer.

The market conditions
The scope of the review includes consideration of the Australian conditions, taking
into account the differing state and territory market characteristics and policy
settings, in addition to an examination of selected overseas markets.
It considers:






1.3

The relevant rules and legislation (e.g. National Electricity Rules)
Policy and regulatory matters surrounding embedded generation, storage and
DSM
The role and obligations of retailers and distributors in regards to embedded
generation
The continued suitability of market objectives
Key policy and/or regulatory reforms

The technologies under investigation
The scope of the “technologies” under consideration for this review include:



Small scale renewable generation (solar and wind only) up to 5MW capacity.
Small scale storage systems up to 5 MW capacity. Storage systems in the
scope of the investigation included short duration (e.g. flywheel, capacitor)
and long duration (e.g. chemical battery).
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1.4

Demand Side Management (DSM) products and services. This included direct
load control, contracted demand response (DR) and broad-based voluntary
schemes offered by distributors, retailers and demand aggregators or
managers.

Approach
The approach to completing this review was largely guided by discussions with
industry stakeholders. This informed a view of the key policy, incentives and market
conditions impacting the Australian market. In total 43 stakeholders were
interviewed for the review. Further details of the stakeholders interviewed for this
review can be found in Appendix 1.
An extensive literature review was undertaken in parallel with the interviews to
further inform the key issues raised and identify if there were any other significant
areas of interest.
The international case studies were developed in conjunction with VaasaETT to
understand the approach taken to similar issues in overseas markets and generate
ideas for policy action in Australia. International case studies can be found in
Section 5.
The FPDI Project Steering Committee was utilised through this process to guide and
support the work. The findings and recommendations from the review were tested
and debated with the Steering Committee members and further work and analysis
was guided by this feedback.
The benefit of this approach was that the review covered a broad range of
stakeholders from all areas of the FDPI target audience, capturing a range of views
and perspectives on a great number of issues. However, the limitation of this broad
based approach was that it limited our capacity to investigate, in great depth, each
of the issues raised. It quickly became evident that the volume of change and reform
currently underway in the industry is unprecedented. A similar sized review could be
undertaken on each and every one of the issues raised. So, in order to achieve a
broad coverage of the influential market conditions relevant to the scope of this
review, the depth of analysis and investigation into each issue and recommendation
has been necessarily limited.
This approach has also meant that the recommendations are necessarily “for further
consideration”, not implementation. Although all have a grounding in the
stakeholder views expressed in our consultation, consideration of international
approaches and limited high level research and analysis, they are provided to prompt
discussion and debate about potential approaches to the issues identified by
stakeholders, not as a definitive answer to a problem. All of the recommendations
require further work to fully evaluate and judge the value of their implementation.
The recommendations and details of their impact, timeframes and opportunities for
further work are detailed in Section 3.
A final impact of the approach was the recognition that stakeholder views and
perspectives on issues were often very different. There is inherent tension between
the stakeholders offering new technology which helps engaged consumers control
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their electricity usage and costs and the stakeholders responsible for ensuring all
consumers enjoy a reliable, safe and affordable electricity supply system. While
both are well intended and working hard to satisfy consumer needs, often the
regulatory or commercial environment in which they operate drives conflicting
behaviour. Hence, we have tried, wherever possible, to focus on reform
opportunities that enable both sides of this divide to have aligned objectives for the
benefit of consumers and the industry as a whole.
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2

Findings
There is a vast array of policies, incentives and market conditions impacting the
technologies and stakeholders considered in this review. The review is focussed on
what we consider to be the most influential conditions with respect to increasing the
uptake of these technologies – based on our discussions with key stakeholders, review
of relevant literature and consideration of overseas markets.
The key market conditions impacting the uptake of small scale renewables, storage
and demand side management include:







The commercial constraints under which the Distribution Network Service
Providers (DNSPs) are required to operate and the impact this has on their
ability to respond to the customers’ growing interest in and demand for small
scale embedded generation, storage and demand side management in a way
that maximises the efficiency of the evolving electricity supply system and
balances the customers desires for new technologies and their needs for
reliable, secure and safe supply.
The effectiveness of technical standards and processes related to integrating
these new technologies into the grid.
The ability of the regulatory framework to support an efficient and effective
transition to a decentralised and competitive customer focussed energy
ecosystem with high levels of distributed small scale renewables, storage and
demand side management.
The costs of emerging technologies and the requirement for external funding
sources to support their uptake.

Each of these findings are discussed in detail below. International experience is also
highlighted for many of these issues to identify potential policy responses.
Recommendations for further consideration by the industry are included for each of
the findings and these recommendations are further assessed in Section 3.

2.1

The commercial constraints under which the DNSPs are
required to operate
Distribution companies are faced with the unenviable challenge of managing and
maintaining their networks to ensure they are a safe, reliable, secure and affordable
electricity delivery system and operating within a regulatory system designed for the
monopoly provision of this essential service, yet they find themselves effectively
competing against unregulated substitutes operating in a highly competitive
environment. The rise of residential solar PV generation as an alternative to grid
supplied electricity has placed unprecedented strain on network businesses – from
both a technical and commercial perspective. Technically, DNSPs are dealing with
issues relating to the high variability of distributed energy sources and the volume of
distributed generation, which is leading to reverse energy flows in some parts of the
grid. Technical issues will be discussed further in the Section 2.2.
Commercially, the reduction in grid supplied electricity usage, without similar
reductions in peak demand (as peak solar generation typically does not align to peak
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household demand) has left DNSPs battling to maintain service standards related to
peak demand with less overall usage from which to recover those costs – ultimately
contributing to increased costs for consumers. This situation is compounded by the
characteristics of the DNSPs regulated commercial model and current market
environment under which they operate. The constraints under which the DNSPs are
required to operate results in an environment where they are currently not well
placed to be able to respond to customers’ growing demand for distributed energy
resources in a way that maximises the efficiency, and subsequent benefits, of the
evolving electricity supply system.
These constraints include:



An existing approach to network pricing that limits the DNSPs ability to signal
to customers the relative cost of their service at a given time and location
An approach to network revenue setting that may incentivise the creation of
assets over the avoidance of asset creation, and the effectiveness of measures
developed to address this.

These constraints are compounded by an environment of falling demand for grid
supplied electricity. All of these factors are described in detail below.

2.1.1 Cost Reflective Network Pricing
Jurisdictional applicability: NEM States
Current network prices are set at sufficient levels to cover all network capital and
operating expenses and risks. However, prices do not vary with time or location
within a Distributor’s network nor do they vary with other factors which may impact
the cost of the service at the time or location, such as maximum demand. So, the
amount a consumer pays does not necessarily reflect the portion of the cost and risk
they create. Analysis undertaken by NERA identified that Solar PV owners in South
Australia pay an estimated $120 per year less than the costs of providing their
network services and this is recovered from other non-solar PV customers. The same
analysis also found that air conditioning owners in Victoria receive an estimate $700
cross subsidy from non-air conditioning owners4. While this scenario has provided a
benefit to those who install small scale renewables, the lack of cost reflective
network pricing (e.g. demand pricing and time of use pricing) has also arguably
dented the case for storage and demand side management as these technologies can
be used to manage peak loads.
The National Electricity Rules changed from 1 December 2014 to require a
distribution business to charge each consumer in a way that reflects the business’
efficient costs of providing network services to that consumer. This reform requires
that, amongst other principles, each network tariff must be based on the long run
marginal cost of providing the service and that new prices should start no later than
2017.5

4

NERA Economic Consulting, Efficiency of Tariffs for Current and emerging Technologies, A Report for
the Australian Energy Market Commission, July 2014
5 AEMC, Rule Determination, National Electricity Amendment (Distribution Network Pricing
Arrangements) Rule 2014, November 2014
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While this change aims to address the issue described above, the process of fully
implementing cost reflective network prices is likely to take some time due to the
requirement that DNSPs must manage the impact of annual changes in network prices
on consumers (e.g. by transitioning consumers to new network prices over one or
more regulatory periods) and the reliance on interval meter technology for fully cost
reflective tariffs.
These changes will undoubtedly impact the financial benefits associated with small
scale solar PV due to the typical misalignment between peak PV generation and peak
demand (and hence, network costs). Opportunities exist to reduce this impact by
orienting PV panels to be West facing to increase generation in the early evening
peak period and by making greater use of energy storage and demand management
technologies.
Despite the potential impact on the financial case for embedded generation, more
cost reflective network pricing is an important component of reforming DNSP
business models so that it can be co-optimised with consumer expectations for new
embedded technologies and services. The ability to reflect costs in prices is an
important element of enabling customers to choose the most efficient service
delivery option.
There are however, other elements of network cost reflectivity that could also be
considered for the same reasons. These include:



Valuing embedded generation output to reflect the reduced use of the
network by these generation sources, compared to centralised power supply.
More cost reflective rural network charges which are currently distorted by
Community Service Obligations (CSOs) and similar subsidy schemes which can
impact the demand for potentially more cost effective alternatives to
network investment.

2.1.1.1 The value of embedded generation output
Jurisdictional applicability: Australian wide
Most feed-in tariffs (FITs) across Australia have now been wound back from rates as
high as 60c/kWh to 5-9c/kWh6, with only some states mandating defined minimum
rates. Queensland distributors (Ergon Energy and Energex) have also now changed
their connection guidelines to streamline the connection of embedded generators
which limit generation fed into the grid.7
Attractive subsidy-based FITs undoubtedly contributed to the dramatic uptake of
solar PV systems across Australia. While they may have been an effective driver of
demand, there was sufficient concern that they do not represent an efficient policy

6

In New South Wales, the benchmark range for unsubsidised solar feed-in tariffs is 4.9 to 9.3 c/kWh
(IPART NSW, 2014). This reflects the forecast wholesale market value of PV electricity in the coming
year at different times of the day
7 If a system is installed with a 100% export control device which is compliant with the relevant
standards (most crucially standard AS4777 for inverters), there will be no need for the system to
undergo a full assessment. For systems that will export to the grid which have a capacity of around 35kVA or higher, reactive power control settings will be required
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option hence, with the market sufficiently stimulated, there is a reasonable
argument that they are no longer necessary.
International experience
The changes to FIT schemes have also been made in Spain and Germany where action
has been taken to wind back these measures. In Germany, whilst just a few years
ago the feed-in tariffs were between Au46¢ and 62¢/kWh, most recently they were
between Au¢13.5 and 19.4/kWh. In Spain, feed-in tariffs have been reduced
significantly and in 2013 a new 7% tax on revenues from renewable energy sold was
projected to bankrupt 80% of PV solar farms8 (see Section 5 for more details).
It could also be argued that the current feed-in tariffs, which are largely based on
wholesale energy prices, are not necessarily cost reflective. Electricity fed into the
grid by small scale embedded generators arguably has greater value than large scale
wholesale generation because:



It typically will only travel a small distance on the grid before being used
reducing line losses in delivering energy from generator to consumer.
If available at the right time it can help reduce network peak loads and defer
costs associated with network augmentation.

Several international studies9 10 11 have investigated the value of embedded
generation and other distributed energy resources and suggest benefits associated
with ancillary services and the use of smart inverters. The CEC is also undertaking an
initiative as part of the FPDI project to develop a framework for valuing embedded
generation on the network. These benefits, once valued, could be factored into the
feed-in tariffs or network charges applied to embedded generation output.
One example of the application of more cost reflective embedded generation charges
is in support of virtual net metering (VNM). VNM refers to when a customer with
embedded generation is allowed to assign their exported electricity generation to
other sites, typically within close proximity to the generation source. The use of the
term “virtual” refers to the fact that the electricity is not physically transferred, but
rather transferred for billing reconciliation purposes12. If the generator and
consumer are located close to each other it is arguable that the network charges
they incur should reflect the reduced use of the network. Under these arrangements
the embedded generator can effectively earn more for their exported energy
because the purchaser of that energy does not have to pay the full network charges.
This approach can present some considerable complexity, and hence there is also an
alternative option - the use of a universal Distributed Energy Credit (DEC). A DEC is

8

http://www.pv-magazine.com/news/details/beitrag/spain--renewable-sector-warns-80-of-pvproducers-set-to-go_100009882/#axzz3Eqh3OLh1
9 Bradford, T and Hoskins, A, Valuing Distributed Energy: Economic and Regulatory Challenges - Working
paper for Princeton Roundtable, April 2013
10 Synapse Energy Economics, Benefit-Cost Analysis for Distributed Energy Resources, September 2014
11 The Electric Power Research Institute, The Integrated Grid – a Benefit-Cost Framework, February
2015
12 Institute for Sustainable Futures, Virtual Net Metering In Australia; Opportunities and Barriers, 2013
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simply a flat rate applied to all distributed generation output to reflect the typical
local use of this electricity.
Such arrangements are consistent with both the principles of efficient use of
electricity network infrastructure and cost reflective tariffs. They also:




“Facilitate the change towards a more integrated grid that delivers consumers
the optimal mix of benefits of both centralised grids and decentralised energy
production; and
Maintain a revenue stream for electricity networks in an inevitably more
decentralised energy future, to protect both network businesses and gridconnected consumers against undesirable economic outcomes resulting from
customers disconnecting from the grid or duplicating network
infrastructure”13

International Experience
Significant work has been done in this area by the Institute for Sustainable Futures
(ISF) at the University of Technology Sydney (UTS).14 This includes an assessment of
international markets and the application of similar network distributed generation
export arrangements which found the following:




In Connecticut (US), embedded generators exporting within a VNM
arrangement receive wholesale energy costs plus 40% of network charges
Germany offers tax concessions for customers purchasing electricity from
embedded generators within a 4.5km radius, and
The UK applies a complicated DEC to all embedded generators called the
Common Distribution Charging Methodology (CDCM) model which assumes that
all exported electricity will be used locally.

Little evidence was found of the specific impact on the uptake of embedded
generation of these approaches although the overall impact on uptake of related
policies and incentives in the UK and Germany can be seen in the case studies section
of this report (see Section 5).
Recommendations for further consideration by the industry:


Utilise an appropriate valuation framework to introduce more cost reflective
prices for embedded generation output. This could include a trial of Virtual
Net Metering arrangements with willing customers, retailers and distributors
to better understand the practical limitations and opportunities of this
approach. Ultimately this could result in the use of a local network charge or
distributed energy credit for energy supplied by embedded generators as part
of the implementation of more cost reflective network pricing within DNSPs.
This could support a more efficient deployment and use of embedded
generation within the network.

13

Institute for Sustainable Futures, Calculating the Network Value of Local Generation and
Consumption, 2014
14 Ibid
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2.1.1.2 Cost Reflective Regional Tariffs
Jurisdictional applicability: regional and remote Australia
It is not uncommon for State governments to support uniform electricity tariffs by
subsidising distribution costs in regional and remote locations. In Western Australia
the Tariff Equalisation Contribution (TEC) is levied on all customers in the South West
Interconnected System (SWIS) and is used to fund a subsidy to Horizon Power to
support uniform tariffs across the State. The level of the TEC collected from
customers in 2013-14 is estimated to be $209m15, however it is expected to decrease
to $136m in the 2014-15 financial year.16 In Queensland a community service
obligation (CSO) payment is made from consolidated revenue rather than a charge on
non-regional customers. In 2012-13, the cost of Queensland’s CSO was budgeted to
be $620m and, in 2014-15, this cost is estimated to increase to more than $700m17.
The application of these subsidies is undoubtedly a question of social policy and is
not challenged by this review. We recognise that this is a highly sensitive area of
policy and one where any change will be very difficult to implement. However, the
sustainability of these mechanisms has been raised as a concern in some
jurisdictions18 and by some stakeholders interviewed for this review. It is feasible
that emerging technologies such as embedded renewable generation, storage and
demand management may provide a more cost efficient approach to delivering the
same service to these remote customers, without increasing the cost of that service
to customers. Bushfire risk mitigation could also be a factor in these considerations.
For example, there may be an opportunity to make the subsidy more visible to those
who benefit from it and hence reveal more of the true cost of electricity supply.
Customers (or communities) could then be given the opportunity to choose between
receiving the subsidy in the form of reduced power prices or to use the subsidy to
invest in emerging technologies that reduce their use of grid supplied electricity (and
hence exposure to the higher costs). This would also reduce their need for the
future subsidies. The intention being, that the overall cost of supply for the
customer is the same (or less) but the customer ultimately has less reliance on the
subsidy in the long term. While this approach may be considered a threat to the
asset base of regional DNSPs, the distribution businesses should be able to support
(and earn revenues from) this transition by supplying and even operating the
embedded generation and storage assets. This could involve expanding the DNSPs
role (where it may be currently limited) to enable ownership of embedded
generation and storage for the purpose of network support particularly for
remote/fringe of grid communities where it represents a more economic use of funds
that maintaining or upgrading existing connections to the network. Alternatively
these services could be opened up as a contestable market in cases where DNSP
ownership raises competition issues. In this case the DNSP could establish a ringfenced entity to compete for these services.
15

Electricity Industry (Tariff Equalisation Contribution) Notice (No 1) 2013
Electricity Industry (Tariff Equalisation Contribution) Notice (No 1) 2014
17 http://statements.qld.gov.au/Statement/2013/5/22/new-electricity-supply-arrangements-for-ergon
18 http://statements.qld.gov.au/Statement/2012/10/25/government-to-explore-efficient-electricitysupply-options
16
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The ability of DNSPs to engage in generation activities was raised in the Australian
Energy Regulator’s (AER) review of electricity distribution ring fencing guidelines.
The position paper19 on this matter conceded that the extent that such activity is
permitted varies across jurisdictions, submissions received by the AER supported
DNSPs being allowed to own and operate electricity generation for the purpose of
relieving network congestion and offsetting their own energy consumption. The
proposal to establish nationally consistent guidelines was deferred until 201420, and
we now note that, as part of the Power of Choice metering reforms, the AER is
tasked with developing, consulting on and publishing a ring-fencing guideline by 1
July 201621.
Of course, this is a very simplistic view of a very complex problem and such a
proposal would require far more investigation than undertaken here. MHC has not
conducted detailed analysis of this scenario however considers it worthy of further
investigation.
Recommendations for further consideration by the industry:




Review the arrangement for Community Service Obligations and other similar
subsidies for opportunities to divert part of this subsidy to the installation of
emerging technologies, where this represents a more cost efficient and
sustainable approach to service delivery.
Review the role of the DNSP, and the opportunity for a contestable market, in
relation to ownership of embedded generation and other distributed energy
resources (such as storage) for the purpose of network support particularly for
remote/fringe of grid communities, where it represents a more economic use
of funds than maintaining or upgrading existing network assets.

2.1.2 Network Revenue Drivers
Jurisdictional coverage: Australia wide
One of the fundamental drivers of revenue for a distribution business is the size of
the regulatory asset base (RAB). The DNSP receives a regulated return on its RAB and
may be incentivised to favour network solutions (e.g. additional or replacement
network assets, which add to the RAB) to resolve constraints over non network
solutions (e.g. demand response services which typically defer network asset
expenditure and may only have a minor addition to the RAB22). There are regulations
and incentives in place to try to correct any inefficient outcomes but the overall
network revenue model is a key factor when considering barriers to the uptake of
demand side management in Australia.
19

Australian Energy Regulator, Electricity Distribution Ring-Fencing Guidelines, Position Paper,
September 2012
20 http://www.aer.gov.au/node/12493
21 AEMC, Draft Rule Determination, Expanding competition in metering and related services, March
2015
22 Network assets installed as part of a demand management or demand response solution may be able
to be included in the Regulatory Asset Base. Also, under the capital expenditure sharing scheme the
network business can retain 30% of an underspend in CAPEX
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Discussions with stakeholders also indicated:
 Cultural bias towards supply side solutions: largely due to the historical focus
on network augmentation and the resulting experience, skill sets, rewards and
incentive structures, and organisational structures within DNSPs and their
planning processes and procedures.
 Limited experience and confidence in non-network solutions: which leads to
DNSPs applying a high risk to these solutions such that they are rarely
assessed as preferable to network augmentation.
In addition, MHCs recent work for ARENA to undertake a stocktake of projects from
around the world that related to integrating renewables into the grid23 found that
few projects addressed or informed the objective of improving internal practices and
processes relating to the acceptance of renewable energy on the network. We also
did not find evidence that DNSPs have rigorously tackled the internal, cultural and
organisational predispositions that have placed distributed energy solutions at a
relative disadvantage to traditional network augmentation.
International experience
In California, the California Public Utilities Commission (CPUC), which governs all of
the public and investor owned utilities, has adopted a “decoupling” policy since 1982
(although briefly abandoned between 1996 and 2001) which breaks the link between
the utility's energy sales and profits. Decoupling allows utilities (which in California
manage both distribution and retail services) to recover all of their authorized
revenues even if consumption falls (similar to Australia’s revenue caps for DNSPs).
This is managed by regular rate adjustments to compensate for rising or falling
demand. Utilities are also incentivised to sell less as they receive state-approved
incentive payments to encourage customer energy efficiency, conservation, and use
of renewable energy. This market model and the priority given to energy efficiency
detailed in Section 2.3.1 have been credited as key factors in ensuring that
California’s energy use per capita is at similar levels to what it was in the 1970s,
while the rest of the US has increased by over 50%.
The UK has recently introduced a new electricity distribution price model – RIIO
(Revenue = Incentives + Innovation + Outputs). The objective of RIIO is to drive real
benefits for consumers; providing companies with strong incentives to meet the
challenges of delivering a sustainable energy sector at a lower cost. RIIO puts
sustainability alongside consumers at the heart of what network companies do. It
provides a transparent and predictable framework that rewards timely delivery24.
The approach includes:


Rewarding efficient and timely delivery for customers on areas such as safety,
reliability, customer satisfaction and stakeholder engagement including

23

Details from 176 projects were collected and analysed against 14 objectives that address of inform
issues related to integrating renewables into the grid. The results can be found at
http://www.ena.asn.au/publications/arena-stocktake-project/
24 OFGEM, Strategy Position for the RIIO-ED1 electricity distribution price control – Overview, March
2013
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services for embedded generation connection with incentives and penalties
that could total around £300m over the 8 year period.
Promoting a “step change” in the way Distribution Network Operators (DNOs)
set out how they plan to accommodate uncertain levels of low carbon
technologies onto their networks. The package of outputs and incentives will
ensure that they do this at efficient cost, using smart grids tools and
techniques whilst providing good service to new and existing customers. They
will also be incentivised to manage their carbon footprint and will have to
report on how their actions have contributed to broader environmental
objectives.

Although this approach applies to the revenue collection period commencing 1 April
2015, so it is too early to evaluate any outcomes, it is clearly designed to address
many of the issues experienced in the Australian market in relation to distributed
energy resources.
In the NEM there have been two key regulatory changes implemented recently that
are aimed at overcoming these issues to incentivise and guide DNSPs to consider
demand side management solutions. These reforms were:



The Regulatory Investment Test for Distribution (RIT-D) and
The Demand Management and Embedded Generation Connection Incentive
Scheme (DMEGCIS)

This section will explore the effectiveness of these reforms to address the issue of
the RAB revenue driver and promote the uptake of demand side management
solutions by DNSPs.

2.1.3 Demand Management and Embedded Generation Connection
Incentive Scheme (DMEGCIS) reform
Jurisdictional coverage: NEM only
The National Electricity Rules were amended in 2011 to allow the AER to develop a
new incentive scheme for demand management to “provide incentives for DNSPs to
implement efficient non-network alternatives, or to manage the expected demand
for standard control services in some other way, or to efficiently connect Embedded
Generators”. The resulting Demand Management and Embedded Generation
Connection Incentive Scheme was subsequently identified in the AEMC’s Power of
Choice Review in November 2012 as not being effective in encouraging an efficient
level of demand management in the market25.
In response, both the Standing Council on Energy and Resources (SCER) and the Total
Environment Centre (TEC) have submitted rule change requests in late 2013 to

25

Standing Council on Energy and Resources, Reform of the DMEGCIS – rule change request, 2013, p4
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request the AEMC reform the DMEGCIS. The AEMC have responded with a draft rule
determination26 which proposes the DMEGCIS is replaced with:




A Demand Management Incentive Scheme (DMIS) of the AER’s own design,
which is based on a set of defined principles aimed at providing distribution
businesses with an incentive to undertake efficient expenditure on relevant
non-network options relating to demand management.
A Demand Management Innovation Allowance (DMIA), again of the AER’s own
design, which is based on a set of defined principles aimed at providing
distribution businesses with funding for research and development in demand
management projects that have the potential to reduce long term network
costs.

The draft rule proposes that AER should have until 1 December 2016 to develop and
publish the DMIS and DMIA.
Stakeholder feedback regarding this reform has suggested that the proposed changes
are necessary and sufficient to provide the foundation for changed DNSP behaviour,
but that without strong AER promotion, support and enforcement there is ongoing
risk of this measure being an inefficient incentive.

2.1.4 Regulatory investment test for distribution (RIT-D)
Jurisdictional coverage: NEM only
The Distribution Network Planning and Expansion Framework came into effect on 1
January 2013 and established a national framework (although it applied to NEM
jurisdictions only) for electricity distribution network planning and expansion,
including new demand side obligations on distribution businesses, within the National
Electricity Rules. It aimed to support these businesses and other market participants
in making efficient investment decisions which in turn facilitate the efficient
development of distribution networks in the long term interests of consumers27.
Part of this framework is the regulatory investment test for distribution (RIT-D) which
is now required in circumstances where a network problem exists and the estimated
capital cost of the most expensive potential credible option to address the identified
need is more than $5 million. The RIT-D process requires DNSPs to assess the costs
and, where appropriate, the benefits of each credible investment option to address a
specific network problem to identify the option which maximises net market benefits
(or minimises costs where the investment is required to meet reliability standards)28.
Network refurbishment however, is excluded from the RIT-D.
We recognise these new rules have only recently been implemented and there have
been very few RIT-D’s actually released to the market for competitive tendering.

Australian Energy Market Commission, National Electricity Amendment (Demand management
incentive scheme), 28 May 2015
27 Australian Energy Market Commission, http://www.aemc.gov.au/Rule-Changes/Distribution-NetworkPlanning-and-Expansion-Framew#
28 Australian Energy Market Commission, Rule Determination, National Electricity Amendment
(Distribution Network Planning and Expansion Framework) Rule 2012
26
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However, there are several views on the effectiveness of these measures. Feedback
from our consultation included:




Some DNSPs indicated active engagement and encouraging intentions and
actions. They were genuinely engaged with the process and supportive of the
opportunity presented by demand management solutions to deliver a more
efficient service.
Some stakeholders noticed a shift away from the need for network
augmentation which, combined with the generally aging asset profile, is
resulting in a trend towards asset refurbishment (which escapes scrutiny
under the RIT-D processes). This shift is evident in analysis of regulatory
submissions from a sample of DNSPs as shown in the table below:

Augex:Repex (2009-2014)29

Augex:Repex(2014-2019)30

Essential Energy

63:37

47:53

Endeavour Energy

58:42

30:70

Ausgrid

46:54

15:85

DNSP











DSM service providers reported a varied approach by DNSPs to the process of
engaging demand management service providers and assessing their solutions.
They also reported a varied quality31 of information provided in Distribution
Annual Planning Reports (DAPRs) which often support DSM service providers to
identify market opportunities.
Some stakeholders expressed concern that many of the circumstances in
which non-network solutions are viable alternatives would have credible
alternative cost options significantly less than the current $5 million
threshold.
Some stakeholders noted significant potential in energy storage to manage
network constraints, particularly in an environment where networks seek long
term contracts for storage assets that can be moved around the network to
manage network constraints and defer network augmentation. However, the
treatment of “mobile” assets under the RAB was unclear.
DSM service providers also reported the varied use of probabilistic planning
techniques by DNSPs, and the positive impact of this approach on the
acceptance of demand response as a viable approach to deferring network
augmentation.
Stakeholders also reported a varied uptake and consideration of DSM options
by DNSPs32.

29

Based on MHC analysis of AER, New South Wales distribution determination, 2009-10 to 2013-14, April
2009
30 Based on MHC analysis of AERs Final Determinations for NSW DNSPs, April 2015
31 The United Energy Distribution Annual Planning Report (DAPR) 2013-14 to 2017-18 was noted as a good
example of best practice
32 Ausgrid was noted as having a relatively high use of non-network solutions
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MHC observations of DNSP planning approaches has also indicated that the timing of
considering non-network alternatives is also critical to their acceptance.
Consideration of non-network solutions alongside network solutions from the moment
that a need is identified, rather than placing a requirement on the alternatives to
“unseat” the network solution which has already been defined and designed, is likely
to greatly improve the acceptance of these solutions.
MHC also sees opportunity to extend the probabilistic planning approach to
encourage networks to evaluate real option pricing (analogous to options pricing for
financial products) as an extension to benefits modelling when assessing network and
non-network solutions - securing against risk, load forecast variability and accuracy.
DNSPs could also undertake a more rigorous treatment of option pricing and
downside risk as part of the RIT-D processes. This will enable DSM to be more fairly
compared with network solutions rather than simply being risk adjusted in some
arbitrary manner, and reflect the benefits of short duration contracts that can
prevent investment in assets.
Overall, although the use of the RIT-D was limited, the sense from our stakeholder
consultation was that it was having an impact in shifting the focus of DNSPs towards
recognition of the need to consider non-network solutions and creating emerging
recognition of the benefits of this approach. The issue however, was consistency of
standards and approaches across DNSPs. This is therefore identified as an area of
opportunity for the development of best practice standards for the industry.
Recommendations for further consideration by the industry:




Develop a set of best practice principles and a model process for planning
network responses to constraints that could be used by DNSPs to improve the
quality and consistency of their approach. It should promote:
o the development of internal DNSP processes that consider non-network
solutions (including embedded renewable generation, storage and
demand side management) alongside network solutions from the
moment that a need is identified
o guidance for all DNSPs on the use of probabilistic planning and options
pricing techniques to assess the viability of options
o the provision of comprehensive and detailed information in DAPRs via
a best practice template
Benchmark the expenditure on demand management solutions across the
DNSPs (and relevant international comparators). A best practice expectation
could be set by the regulator for the use of non-network solutions which the
DNSPs could then be incentivised to outperform.

2.1.5 Falling Demand for Grid Supplied Electricity
Jurisdictional coverage: Australia wide
A significant factor impacting Australia’s electricity markets and those participating
in them has been the reduction in demand, or more specifically the reduction in
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energy throughput via the traditional centralised electricity supply chain. In the
NEM, electricity demand has continued to show a declining trend since 2008-2009 by
an annual average of 1.7%.33 A similar decline in demand can be seen on WA’s SWIS
market where average electricity consumption per household fell by 6.6% between
2007-08 and 2012-13.34
This has significantly impacted the incumbent players – generators are facing lower
wholesale prices, networks are considering the prospect of a “death spiral”35 and
asset write downs while retailers, who typically own significant generation portfolios,
are struggling with a business model largely based on increasing energy demand in
conflict with some of their customers who are increasingly looking to energy
efficiency products and services to help them use less energy. The impact of
demand on the plight of network businesses is highlighted by the following analysis of
network value at risk. This analysis looked at the potential value of stranded assets
in network businesses as a result of falling demand, the results of which are shown in
the figure below.36

Figure 1: MHC analysis: Consumption growth level and network value at risk over time

Figure 1 shows a preliminary analysis undertaken by MHC, using actual data from a
typical network business in Australia. It shows how the value at risk over time varies
for given levels of consumption growth. Most notably, the NSP in this example avoids
33
34

Australian Energy Regulator, State of the Energy Market, 2014, p22
Independent Market Operator, SWIS Electricity Demand Outlook, June 2014, p5

35

The “death spiral” is a common industry term used to describe the scenario where increasing levels of
distributed generation displace grid supplied electricity, resulting in higher network prices for grid
supplied customers as network costs are recovered from a reduced customer base. These higher prices
then lead to greater demand for distributed generation as customers attempt to reduce electricity
costs, continuing the cycle of reduced network utilisation and ultimately leading to significant stranded
assets
36 MHC, Network Value at Risk – A briefing for investors, August 2014
(http://www.marchmenthill.com/qsi-online/2014-08-11/network-value-at-risk-briefing-for-electricitynetwork-investors)
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write down risk for any level of consumption growth averaging above 2%, i.e. if
growth returns to historical levels.
Of course, with this change comes opportunity and there are many new entrants
taking advantage of changing customer needs and market conditions to offer
embedded generation, storage, demand management and energy efficiency products
to customers. Some incumbents are also moving into these markets despite its
impact on their traditional business model. AGL’s recent creation of a “New Energy”
business unit to embrace disruptive technologies, including the launch of a new
digital metering services business, new solar power purchase agreement products and
a new residential battery storage product, is one example.37
However, the fact remains that there is significant generation and grid capacity
available to accommodate additional demand. Opportunities that utilise this spare
capacity and increase demand could therefore improve the overall efficiency of the
current energy supply system. One opportunity for increased demand is the
increased use of electric vehicles.

2.1.5.1 Electric Vehicles (EVs)
It is estimated that as long as owners are incentivised to charge their vehicles in offpeak times, more than 500,000 EVs could be charged without any changes to the grid
infrastructure, adding approximately 3.4TWh to annual demand across the NEM and
SWIS, about 1.6% of total current load.38 EVs could also provide supporting
infrastructure to renewable energy by acting like mobile storage devices controlled
to combat grid issues caused by increasing levels of distributed generation in the grid
– hence enabling greater uptake of distributed generation technologies.
Uptake of electric vehicles can also:




Increase the utilisation of the network assets by creating demand for more
electricity supplied through the grid – this works to reduce network prices as
the cost of the asset is spread over a greater volume, and
Smooth the electricity demand curve by charging late at night when demand
is low and feeding back into the grid at peak times to reduce peak load – this
also works to reduce network costs which are highly peak load dependent.

It should be noted that these benefits only hold when charging is limited to off-peak
times and there would be a cost associated with achieving this outcome. Significant
charging at peak times can, like air conditioners, require significant network
investment and lead to cost subsidisation by non-EV owners under current network
pricing arrangements.
Policy positions supporting EVs in Australia are currently highly limited but
experience can be drawn from international regions, like California and Norway.

Marc England, Invest new business models which exploit new technologies, Investor Presentation, May
2015
38 AECOM, Impact of Electric Vehicles and Natural Gas Vehicles on the Energy Markets, 2012
37
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International Experience
California has emerged as the one of the most competitive EV market in the world,
with approximately 130,000 plug-in EVs (PEVs) sold to the end of 2014 which
represents 45% of all US EV sales39. Funding from the California Energy Commission
has assisted the rollout of over 1300 public EV charging stations installed (21% of
total US), some provided at low cost or free of charge by retail chains (e.g.
Walgreens, Kroger, IKEA, McDonalds, Target) and the State has a target of 1.6 million
EVs by 2025. Much of this demand has been sparked by significant government
rebates on EVs of up to $13,000 for a single EV purchase40 plus other incentives like
use of high occupancy vehicle lanes. Utilities have responded with offers including
extra low late night rates. The Californian Government also requires large carmakers
to produce at least some zero-emission vehicles in order to sell cars in California.
Norway is one of the world’s leading markets for plug-in EVs. In 2014, PEVs made up
12.5% of new vehicle sales – the highest in the world.41 This extraordinary uptake of
EVs in Norway is attributed to the favourable policy measures provided by the
government, including no tax on purchase, no Value Added Tax (VAT), free public
parking, reduced yearly tax, no toll charges and access to bus lanes.
Recommendations for further consideration by the industry:


2.2

Investigate opportunities for the development of policies and incentives
supporting EV uptake. This would necessarily include more detailed cost
benefit analysis and would also rely on the availability of time of use pricing
or similar demand management incentives to ensure EV charging contributed
to efficient network usage.

Processes and standards impacting technical integration
In addition to the commercial issues relating to the distribution industry and the
increasing levels of distributed generation, there are also significant technical issues.
These issues often relate to the high variability of distributed energy sources and the
reversal of power flows in some parts of the grid. There has been a significant
amount of work done to address these technical problems. MHC’s recent stocktake42
of projects from around the world addressing issues of renewables integration into
distribution networks found that the most commonly reported results (from the 176
projects collected) related to the voltage problems caused by high penetrations of
solar PV on existing distribution networks, and the means through which these issues
can be addressed. It also found that much of this work has addressed voltage issues
arising from distributed small-scale PV, and to a lesser extent network stability
concerns (e.g. the ability of distributed generation to ride through network faults, or
avoid islanding situations). However, although technical solutions may exist for many
IHS Automotive, as reported by the California New Car Dealers Association, Feb 2015
An EV purchased in San Joaquin Valley may receive up to $7,500 Federal tax rebate, $2,500 State
rebate and a $3,000 local government rebate for an EV purchase
41 International Energy Agency, Global EV outlook, 2015
42 MHC, Integrating Renewables into the Grid, Report B – Non Confidential, August 2014
39
40
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of the problems caused by large volumes of embedded generation, our stakeholder
consultation for this review revealed that the approach to technical standards and
connection processes for these distributed resources was still considered
problematic. Hence, the technical solutions available may not be reflected in the
standards and processes that are intended, at least in part, to address them. The
key problem areas identified in the review include:






Consistency of regulations governing the connection process of embedded
generators between 30kW and 5MW capacity
Consistency of connection processes for embedded generators less than
30kW
The lack of connection standards for embedded generators between 30kW
and 5MW
The need for technical standards for storage
The need for technical standards for demand management devices.

International Experience
In the UK the Department of Energy and Climate Change (DECC) set up the
Microgeneration Government-Industry Contact Group to oversee the preparation of a
report on the implementation of the Microgeneration Strategy Industry Action Plan
which was published in October 2013. The aim is to tackle non-financial barriers
facing small-scale renewable and low carbon technologies. This included initiatives
to improve many technical processes and standards and included consideration of
skills, insurance, technology, communication and delivery. More details of this
approach can be found in Section 5.2.4.

2.2.1 Connection process for embedded generators less than 5MW
(excluding micro embedded generators)
Jurisdictional coverage: ACT, Tasmania, SA, NSW
Chapters 5 and 5A of the National Electricity Rules deal with the negotiated
connection process for embedded generators of a range of capacities. Considerable
work has been undertaken in this area in driving changes to Chapter 5 which related
to embedded generators greater than 5MW (which became effective on 1 October
2014). Subsequently, the Clean Energy Council proposed changes to Chapter 5A which
have had the effect of extending the Chapter 5 changes to embedded generators
with a generating capacity of less than 5MW but who are not micro embedded
generators43 (this rule commenced on 1 March 2015). These changes should address
many of the issues associated with securing network connection agreements for
embedded generators less than 5MW but who are not micro embedded generators.
However, we note that Chapter 5A applies only to signatures44 of National Energy
Customer Framework (NECF) and for embedded generators less than 5MW in non43

Micro embedded generators are embedded generator connections that comply with Australian
Standard AS4777
44 The NECF is effective in these jurisdictions: ACT, 1 July 2012; Tasmania, 1 July 2012; South Australia,
1 February 2013; New South Wales, 1 July 2013
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NECF jurisdictions, embedded generator can use an applicable process in a relevant
jurisdictional instrument or can seek to use the Chapter 5 process. Where no
jurisdictional instruments for the connection of embedded generators exist, the
relevant DNSP would determine the connection process.45
Stakeholders in the SWIS also report significant issues related to the connection
process for 150kW to 5MW embedded generators with respect to both cost and
timeframe uncertainty. Applications are currently bundled into a combined access
group (CAG) where the cost of connecting all of the applicants in the group is
smeared across each of the group members based on connection capacity. These
costs are then offered to the first member of the group (in order of application) and
if they withdraw their application the costs are then recalculated and the process
begins again. This process causes significant uncertainty for investors regarding the
costs and timeframes for connection.
Given the considerable progress made in the changes to Chapter 5 and 5A in relation
to the process, timeframes, fees, information provision, liability and dispute
resolution, it appears to be an opportunity for non-NECF jurisdictions (both in the
NEM and outside it) to leverage this approach for their own connection processes.
Recommendations for further consideration by the industry:


Extend the application of Chapter 5 for the connection of embedded
generators below 5MW which are not micro embedded generators to Victoria
and Queensland46 and encourage non NEM jurisdictions to consider a similar
approach.

2.2.2 Connection process for micro embedded generators
Jurisdictional coverage: Australia wide
The connection process for micro embedded generators (embedded generator
connections that comply with Australian Standard AS4777) is largely governed by the
local DNSP and is often necessarily a function of the level of embedded generator
penetration in the area and any local network constraints. It can also be impacted
by the volume of applications (which have a history of significant variation in line
with changes to subsidy schemes) and the availability and experience of staff at the
DNSP to manage the process.
Our consultation revealed significant frustration within industry stakeholders,
particularly solar PV retailers, regarding the variability of connection requirements
and processes applied by DNSPs across Australia. This is reflected by significant
variance in such factors as:


The limits for installed capacity below which automatic approval is granted

45

Australian Energy Market Commission Consultation Paper, National Electricity Amendment (Connecting
Embedded Generators Under Chapter 5A) Rule 2014, p5
46 We note that Victoria have expressed their intention to sign up to NECF by the end of 2015 and
Queensland have undertaken to do the same by mid-2015 (although the Queensland Government
announced in April 2015 that it would hold off on implementing part of the NECF known as the “market
monitoring regime”). We also note that the final rule provides that the selection of the Chapter 5
framework is at the discretion of the embedded generator proponent: it is not subject to agreement by
the distributor
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The processing timeframes for connection applications
The ability to submit applications online
The level of information provided regarding the reasons why an application
may not have been approved

This often means that the efficiency of a connection process is highly dependent
upon the experience of the installer and the relationships they may have developed
within a network business, which ultimately means an inconsistent and inefficient
result in many cases.
Although there may be some necessity to vary the network connections process due
to localised network constraints, it is not unreasonable to expect some sort of
consistency of approach and transparency.
Recommendations for further consideration by the industry:




Consider the development of a national online portal for all small scale solar
PV installations. This portal would provide the framework for online
submission of applications and payment of relevant charges and could be used
by all DNSPs who could apply their own rules and charges to the framework.
The portal would clearly set out the rules for each jurisdiction and then apply
them based on the location of the applicant. The portal could also be
accessed by installers, retailers and safety auditors and any other
stakeholders involved in the process to track progress, complete and transfer
forms. It could also show the real time progress of the application through
the required steps. A similar approach is emerging in the water industry for
online processing of development services.
Publish details of localised network constraints across Australia to inform all
stakeholders of issues on the grid. This would help explain differences in the
connection process and timeframes and also support the market for nonnetwork solutions. Consideration should be given to the DANCE47 model
currently being supported by ARENA as an appropriate approach.

2.2.3 Connection standards for embedded generation
Jurisdictional coverage: Australia wide
In addition to connection processes, connection standards (e.g. for inverters) also
vary by jurisdiction. There are two issues with these standards – firstly,
modifications to the AS4777 Standards for micro embedded generators have been
delayed and secondly, standards for inverters for other embedded generators less
than 5MW are largely based on local DNSP requirements and vary significantly from
state to state.
This is highlighted recently by the introduction in Ergon Energy and Energex
distribution networks of requirements that all newly installed inverters (AS4777
compliant inverter) up to 30kVA must have the functionality to limit feedback into
the grid.48 This approach to solar installations is in response to the high levels of
47

Dynamic Avoidable Network Cost Evaluation
More technical information around the connection requirements can be found under the Guidelines
for Small Scale Parallel Inverter Energy Systems up to 30kVA document published by Ergon Energy and
48
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embedded generation penetration, particularly in Energex’s region, and while
necessary in part, may be overly simplistic and may benefit from a more
collaborative approach with technology stakeholders.
Another example of another directive approach to installation standards has occurred
in Western Australia where, from 1 July 2012 Horizon Power required all solar PV
installations of specific characteristics49 to have generation management
functionality (storage) to control ramp up and ramp down rates in order to
effectively manage the grid. Providers of this functionality did not exist at the time
and so installations of this type effectively ceased for approximately 12 months.
Since then the market has responded with new products that meet these
requirements with first movers now enjoy a significant market advantage50. Some
stakeholders commented that product development process benefitted from a highly
collaborative approach between Horizon Power and technology proponents, however
others felt that it put an unnecessary burden on the market and alternative
approaches were available (for example, reducing the feed-in tariff and using the
available funds to build storage at the network level rather than individual storage at
each site).
In the SWIS stakeholders interviewed for this review have raised concern about
connection standards for 30kW to 150kW capacity generators. Technical issues
reported by stakeholders included:




The requirements for “no tolerance” of direct current (DC) injection, which
has recently been addressed by an exemption granted by Western Power on
the basis that inverters comply with AS5033, and
Requirements for Neutral Voltage Displacement (NVD) which originate from
safety concerns relating to diesel generators but which are of questionable
relevance to inverter-based generators which rely heavily on grid frequency
to operate. The exemption for this requirement provided by Western Power
expired at the end of 2014 and was replaced with a requirement for all low
voltage connected generator systems rated at greater than 30kVA and less
than 150kVA will be assessed on a case by case basis and the commitment to
an industry consultation process regarding this requirement during 2015.51 It
is also noted that, even if a generator commits to limiting export, the
requirement for an assessment (at cost) remains52.

A collaborative approach to connection standards should involve a process where:


The DNSP defines the operational requirements it needs to ensure the safety
and reliability of the network

Energex. https://www.energex.com.au/contractors-and-service-providers/solar-pv-installers/newinverter-energy-systems-ies-connection-standard
49 The requirement for generation management depends primarily on the tariff you are on, the size of
the renewable energy system you would like to install, and the available network hosting capacity in
your town. http://www.horizonpower.com.au/renewable_energy_generation_management.html
50 Balance Services Group are currently the only provider of systems that meet Horizon’s requirements
http://www.balanceservicesgroup.com.au
51 http://www.westernpower.com.au/residential-customers-solar-pv-system-connections.html
52 http://www.westernpower.com.au/electricity-retailers-generators-generator-and-transmissionconnections.html
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Technology proponents work with the DNSP and innovate to meet the
requirements with the certainty of market opportunity and network support
Customers benefit from products with long term viability

For example, inverter technology is such that it can be remotely controlled by
network operators if required (to limit feedback into the grid or manage voltage
fluctuations). Inverters can also be linked to control devices in the home (or the
local neighbourhood) in order to effectively store excess energy that is not permitted
to be fed into the grid as thermal energy in the house (e.g. by running the AC unit or
activating the hot water system). Technology proponents and networks should be
encouraged and incentivised to work collaboratively to fully utilise these enabling
technologies to meet consumer demands for increased electricity cost control and
improving grid efficiency and utilisation.
Recommendations for further consideration by the industry:


Promote the continued development of enhanced inverter standards for all
embedded generation rated up to 5MW to address network concerns and
enable greater penetration rates of embedded generation. This should
include the expedition of the current review of AS 4777 and the development
of consistent grid connection standards for embedded generation rated above
the scope of AS 4777 up to 5MW. These standards should be developed in a
highly collaborative fashion with DNSPs and technology proponents working
together to meet the needs of the network and to ensure long term viability
of the solutions.

2.2.4 Technical standards for storage
Jurisdictional coverage: Australia wide
The use of energy storage has the potential to follow a growth trajectory similar to
Solar PV if costs come down sufficiently in the near future. However, this technology
is not without its risks and the industry should move quickly to ensure that it avoids
the safety risks associated with a rapid deployment without appropriate standards.
As demonstrated by the former Federal Government’s Home Insulation Scheme,
safety issues can have significant reputational ramifications for an emerging industry.
Energy storage technical standards and installation standards are required. We
understand that Standards Australia have accepted a proposal by the CEC on this
topic and that the CEC is also undertaking a storage safety study as part of the FPDI
program. This approach is considered both necessary and sufficient to progress this
important topic.

2.2.5 Australian Standards for demand management devices
Jurisdictional coverage: Australia wide
AS/NZS 4755 covers the demand response capabilities and supporting technologies for
electrical products with various sections (in various stages of progression to
publication) covering devices including air conditioners (awaiting approval), pool

Page 34

Review of Policies and Incentives and Advice on Policy Responses | July 2015

pumps (published), water heaters (published), EV chargers (withdrawn) and batteries
(under consideration). These standards enable the devices to receive and respond to
a signal from the controller in a demand management scenario.
One section (3.1), requiring all new air conditioners sold after 2015 to have a
demand response interface has been under development for a considerable time (the
consultation period ended in May 2013).53 These standards help to enable the market
for demand management services, especially at a residential level, and have been
assessed as creating to significant net benefits.
Recommendations for further consideration by the industry:


2.3

Progress the further development and finalisation of Australian Standards for
demand management devices to support the market for demand management
services, particularly at a residential level.

The Regulatory Framework
The electricity supply system is moving from a highly linear, centralised system of
assets, markets, information, regulatory relevance and authority, and planning to a
decentralised and competitive customer focussed energy ecosystem. Small scale
renewables, storage and demand side management will be significant components of
this ecosystem. This transformation is putting significant strain on the current
regulatory framework – a situation that appears to be occurring across the world, not
just in Australia.
International Experience
Overseas utilities are also grappling with the transition to networks with high levels
of distributed resources.
An example of changes being proposed in international markets is New York.54
Recently New York’s Public Service Commission called for:55




Utilities to become Distributed System Platform Providers. The DSPPs will
upgrade the distribution network and then “create markets, tariffs and
operational systems to enable behind-the-meter resource providers to
monetize products and services”. They will essentially become the purchaser
and aggregator for distributed resources.
An overhaul of the traditional rate of return using an annual rate case cycle,
with a new focus on long-term (up to eight years) performance-based rates
emphasizing results for customers and system efficiency.

While this intent is encouraging there is a long way to go to see how these reforms
unfold and what impact they will have on smoothing the transition to the future grid.

53

George Wilkenfield, AS/NZS 4755 Demand Response Standard Update, May 2014
New York is already a deregulated market in which distribution is separated from generation and
there is retail choice for electricity
55 http://www.csgeast.org/2014annualmeeting/documents/ReformingtheEnergyVision.pdf and
http://theenergycollective.com/katherinetweed/374096/new-york-launches-major-regulatory-reformutilities
54
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In Australia, there is significant effort underway to deal with this transformation from the raft of reforms proposed by the AEMC’s Power of Choice review to the
Electricity Market Review in WA and the Northern Territory Electricity Market
Reforms. Notably, with both the WA and NT regions considering the implementation
of the National Electricity Law and Rules of the NEM, one of the key concerns
expressed by stakeholders in this review is whether the regulatory framework of the
NEM can support an efficient and effective transition to this new operating
environment. In particular the following issues were raised:





The relevance of the current National Electricity Objective (NEO) to support
the changing customer needs
The ability of the reform process to adequately deal with the required
changes in time to support changing customer needs and emerging
technologies
The regulatory approach to emerging business models which support the
uptake of new technologies

It should be noted that stakeholder views on some of these issues (particular the NEO
and reform process) were disparate and polarised and support for these
recommendations was not universal from the FPDI Steering Committee.

2.3.1 The National Electricity Objective
Jurisdictional coverage: NEM only
The objective of the NEM is explicitly stated in the National Electricity Law as the
“National Electricity Objective” (or “NEO”):
s. 7—National electricity objective
The objective of this Law is to promote efficient investment in, and efficient
operation and use of, electricity services for the long term interests of
consumers of electricity with respect to—
(a) price, quality, safety, reliability and security of supply of
electricity; and
(b) the reliability, safety and security of the national electricity
system.
This objective is a critical reference point for the AEMC in developing its strategic
priorities and directing its rule making. All rule changes or reform recommendations
must show how they support the NEO.
Several stakeholders interviewed for this review expressed the view that:


56

The NEM had not recently operated in the long term interests of consumers
with respect to price. This is evident with average prices more than doubled
in QLD, VIC and SA and almost doubled in NSW, from 2011-12 to 2012-13.56
Also, in WA’s SWIS market, since 2009, regulated tariffs have risen by around

Australian Energy Regulator, State of Energy Market 2013, p35
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86% and 70% for residential and commercial customers respectively.57 And
they have a similar market objective – “to minimise the long-term cost of
electricity supplied to customers”.
The “long term interests of consumers of electricity” is too narrowly defined
and should also consider environmental performance, protection of
vulnerable consumers, energy efficiency and demand management.

Research by the Institute for Sustainable Futures58 makes the case for change broadly
along the following lines:









The national electricity market objectives from 1992 to 1998 (as set out in the
National Grid Protocol 1992) included environmental criteria in relation of
electricity industry development and power system maintenance and
development.
COAG have also stated in the past (2001) that the NEO should include the
objective of minimising both the local and global environmental impacts of
energy production, transformation, supply and use, in particular
greenhouse gas emissions.
Important energy market externalities are removed from the ambit of
responsibility of key decision makers and major stakeholders. This
disconnect of environmental considerations, particularly from the day-today operations of the energy market, is a significant barrier to ensuring
Australia moves to a low carbon future.
Many international markets, including the UK, US and Canada incorporate
environmental considerations in their governing objectives.59
There is significant support from a number of stakeholders for a review of
the NEO.

In addition, it is noted that the Wholesale Electricity Market (WEM) for the SWIS of
WA makes reference to renewables in one of its objectives:


to avoid discrimination in that market against particular energy options and
technologies, including sustainable energy options and technologies such as
those that make use of renewable resources or that reduce overall
greenhouse gas emissions.

Given the bi-partisan support for a reduction in greenhouse gas emissions by 2020
and the significant contribution that the electricity supply system makes to these
emissions, it may be reasonable to suggest that the NEO also reflects this national
ambition.

We also interviewed stakeholders who were opposed to any change to the NEO to
reflect environmental and social objectives. Their arguments included:
 Environmental and social objectives within the NEO would place rule
makers in a difficult position due to the often conflicting nature of these
57

Independent Market Operator, SWIS Electricity Demand Outlook – June 2014, p33
ISF, The NEM Report Card – How well does the national electricity market serve Australia?, 2011
59 For example the New York State Public Service Commission recently identified six core policy
outcomes relating to customer knowledge, market animation, system-wide efficiency, fuels and
resource diversity, system reliability and resiliency, and carbon reduction.
(http://www3.dps.ny.gov/W/PSCWeb.nsf/All/26BE8A93967E604785257CC40066B91A?OpenDocument)
58
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objectives and pure economic efficiency. It would leave too much to the
interpretation of rule makers to find the appropriate balance.
 The interpretation of such objectives could have significant impact on
social welfare and hence such rules should be set by individuals that are
accountable to the individuals they impact (i.e. elected members of
Parliament).
Given the recent electricity price increases detailed above, one could also argue
that even if new elements are included in the objectives, this is no guarantee it
will have a significant impact on the market outcomes.
International Experience
An interesting case study in relation to setting market objectives is California. In
2003, largely in response to the Californian energy crisis of 2000-2001, the California
Energy Commission released an Energy Action Plan to restore faith in the Californian
system and ensure adequate, reliable and reasonably priced energy. Critically, it
formed a unified strategy for the sector from three Government agencies and defined
a “loading order” (or prioritisation order) of energy resources that would guide
decisions made by the agencies jointly and singularly. At the top of the list was
energy efficiency and conservation – minimising increases in demand. Next was the
desire to first use renewable energy and distributed generation as new generation
sources. Third in the loading order was additional clean, fossil fuel generation. This
loading order has provided clear guidance for regulators for the relative prioritisation
of proposed initiatives.
Recommendations for further consideration by the industry:


Given the significant economic, social and environmental impacts of our
electricity supply system, undertake a review to investigate the evolution of
the NEO or other related instruments to reflect community expectations for
sustainability.

2.3.2 The speed of the reform process
Jurisdictional coverage: NEM States60
Many stakeholders interviewed commented on the pace of the reform process and its
ability to keep pace with the changing demands of consumers in order to support an
orderly transformation to the new energy ecosystem. The effort and time involved in
effecting a rule change can act as a significant barrier to effective reform.
It is not unreasonable to suggest that the market rules and the processes for changing
them were developed at a time when the need for the system to efficiently respond
to the connection of over a million micro embedded generators was never
envisioned. One of the original benefits of the regulatory process was to provide

60

We note there is a significant reform process underway in WA and although the need for reform in this
market was raised by stakeholders, the speed of the reform process was not highlighted as a significant
issue.
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long term certainty to investors. However, ironically, these same processes may end
up being too slow to enable the system to efficiently and effectively respond to the
changes in consumer behaviour (particularly with respect to embedded generation)
and ultimately lead to assets of these same investors being at risk.
On the other hand, the reforms currently in train are fundamental to the working of
the system and impact a great number of stakeholders. Shortcutting the reform
process may simply result in unworkable solutions with major and unforeseen issues
in the future.
Feedback from stakeholders interviewed for this review highlighted a number of
issues with the process of reform. This information is provided as a reflection of the
various views of the stakeholder group and not as a finding of the review:




The process is too long and costly. This is highlighted by the recent rule
change National Electricity Amendment (Connecting Embedded Generators)
Rule 2014 instigated by ClimateWorks, Property Council of Australia and Seed
Advisory. This rule change, which we believe to be the first customer-led rule
change, involved 3 years of effort and in no way represented a commercial
prospect, instead relying on the efforts of not-for-profit enterprises.
The process is impacted by conflicts of interest. The Council of Australian
Governments’ (COAG) Energy Council (formerly SCER) is responsible for
pursuing priority issues and progressing key reforms. It is comprised of energy
and resources Ministers from the states, territories and New Zealand. These
same individuals, in many cases, represent the owners of many of the
businesses (e.g. network companies) that are most impacted by the reforms.
Another example of a potential conflict of interest was provided in relation to
the assessment of costs and benefits associated with proposed reforms.
A cost benefit analysis undertaken by JacobsSKM to the National Electricity
Rules (NER) to allow multiple trading relationships (MTRs) at a single
connection point has found that quantifiable net economic benefits are
negative for MTR scenarios under most plausible futures around electricity
demand, uptake rates and system costs. This outcome was largely a function
of the assumed slow rate of adoption of MTR and the high implementation
costs with sensitivity analysis indicating that the net present values were
highly sensitive to these assumptions.61
It was highlighted by stakeholders interviewed for this review, and noted in
the report itself62 that these implementation costs were provided by industry
participants without any independent verification, and in the case of tier 1
retailers, implementation costs were considerably higher than other retailer’s
estimates (maximum implementation cost estimates were four times higher
than the median estimate)63. Some stakeholders expressed concern that a
conflict of interest may have existed for tier 1 retailers involved in this
analysis. The impacts on the NPV outcome were significant, with the high
uptake scenarios having a positive NPV when “mean costs” are applied, but

61

JacobsSKM, Benefits and Costs of Multiple Trading Arrangements and Embedded Networks, May 2014
Ibid Page 9
63 Similar concerns were also raised about the cost benefit analysis for the Demand Response Mechanism
reform, although this has not been further analysed by this review
62
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strongly negative when “high costs” are applied. High costs may however be
simply attributable to the complexity of system architecture in these
organisations. The high costs of some reforms may require further
consideration of alternate reform options to achieve similar customer
outcomes – for example the emergence of the Alternative Energy Seller
business model could enable some similar characteristics as the multiple
trading relationships reform (this is discussed further in section 2.3.3).
The burden of proof is too high. The guidelines64 for preparing a rule change
request provided by the AEMC states that “For the proponent to best support
its views, the AEMC requests that statements of fact be supported with
evidence where possible and include quantitative and/or qualitative analysis
to support statements regarding the effect of a proposed Rule”. Some
stakeholders suggested that this evidence-based process for rule making
essentially required a market failure to occur before a rule could be changed
to resolve what may have been a high risk.

The AEMC is certainly dealing with an increased workload. In 2013-14 the AEMC
received 26 new rule change requests, but only managed to complete 17 rule change
requests in the same period, resulting in a 65% increase in initiated projects and
pending requests in one year yet staff numbers for the year increased by one. In the
same period less than half of the rule change requests received were initiated within
four months and 35% of those completed had required an extension of the original
timeframe.65
The standard timeframe for a rule change is approximately 130 working days (or 6
months). Nine standard rule change projects were completed in 2013-14 with seven
of those were completed in 152 days on average, excluding two particularly
complicated projects (Negative Offers from Scheduled Providers; and Connecting
Embedded Generators – the reform referred to in stakeholder feedback above). This,
of course does not take into account the time taken to prepare the original rule
change request and the time from the final determination to the rule actually taking
effect.
An extreme example is the current reforms to network pricing. These reforms were
originally discussed in the Power of Choice findings published in November 2012
(after a period of extensive stakeholder consultation). The Final Rule for this reform
took effect on 1 December 2014 and network businesses now need to start consulting
on their new tariffs and submit draft proposals to the AER in late 2015 for new prices
that will start no later than 2017.66 Our discussions with some network providers
suggested that the process of phasing-in these changes could take over ten0 years.
That’s a total of 15 years from conception to full implementation.
Despite a high level of concern amongst many members of the stakeholder group
about the pace of regulatory change, there were very few practical suggestions for

64

http://www.aemc.gov.au/Energy-Rules/National-energy-rules/Rule-making-process/Guidelines-forproponents-preparing-a-rule-change.aspx
65 Australian Energy Market Commission Annual Report 2013-14
66 Australian Energy Regulator, Distribution Network Pricing Arrangements, Fact Pack, November 2014.
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how to improve the process and timeframes. The limited suggestions from the
stakeholder consultation process included:



Increasing the resourcing levels of the regulatory bodies involved in the
process
Providing funding support for the development and progression of rule change
requests, including the collection of evidence to support rule changes

This is not a simple problem to resolve and a collaborative industry approach would
be required, with leadership from Government. Further work is necessary to develop
and assess options for improving the efficiency of the reform process.
Recommendation for consideration by the industry:


Review the processes, timeframes and governance of regulatory reform to
identify and assess opportunities to improve the efficiency of the reform
process.67

2.3.3 Regulatory treatment of emerging business models
Jurisdictional coverage: Tasmania, ACT, SA, NSW
In June 2014 the AER published its final ruling on the regulation of Alternative Energy
Sellers (AES) under the National Energy Retail Law.68 Since then, there has been over
60 applications for AES status approved by the AER. These exemptions are being
sought by solar PV providers who are looking to offer Solar Power Purchase
Agreements (SPPAs) to customers. Under these arrangements AES install solar PV
systems on customers premises at their own cost and remain the owners and
maintainers of the system for the life of the contract. They sell the output from the
system directly to the customer at a discount to their typical retail tariff. Excess
energy is exported to the grid and owned by the AES. The customers retains their
original retailer who retains the responsibility of being the primary retailer to the
site. Customers are encouraged to use as much of the solar generated electricity as
possible and can use smart devices and thermal storage techniques to do this (e.g.
running AC units and electric hot water systems during the day). This business model
is also obviously well suited to the use of battery storage technology and could easily
be adapted to include that infrastructure as part of the contract.
When a customer no longer wants to continue the arrangement there is typically (but
not always) an exit fee to remove the equipment, or the contract can be transferred
to the new owner or tenant.
This arrangement is highly advantageous to an AES who can offer a discounted
electricity tariff to customers, the use of a renewable energy (which typically retails
at a significant premium) and no upfront costs. They also avoid the considerable and
costly responsibility that goes with being a traditional retailer (e.g. retailer of last

67

We note the Review of Governance Arrangements for Australian Energy Markets initiated by the COAG
Energy Council in February 2015 is a promising first step in progressing this recommendation
68 At the time of writing, the National Energy Retail Law (Retail Law) had commenced in Tasmania, the
Australian Capital Territory (ACT), South Australia and New South Wales. It had not yet commenced in
Victoria or Queensland, although these states have committed to sign up by the end of 2015
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resort obligations, financial hardship obligations, wholesale market settlements and
risk).
Retailers obviously can, and do also offer Solar Power Purchase Agreements (SPPAs)
for their customers, and simply provide the balance of electricity requirements at
their higher price (or an overall blended lower retail rate). Retailers can also set up
separate entities to trade as an AES in order to sell SPPAs to customers of competing
retailers.69
This emerging business model offers some distinct opportunities for small scale
renewables:






Enables solar PV products to be taken up without the upfront costs for the
customer.
Potentially overcomes the split incentives barrier preventing tenants from
accessing solar PV. As the assets are owned by the AES and can be removed if
the tenant moves out, or transferred to new tenants, this arrangement is
effectively a neutral impact on the landlord.70
Provides an additional incentive for storage and demand management
technologies.
In part, it also works around the current limitations associated with multiple
retailer relationships not being allowed.

There is a risk, however, as highlighted by authorised retailers, that relatively less
regulation on these suppliers may lead to questionable business practices that
adversely impact customers. The AER, at least initially, did not agree, indicating as
such in its final statement of approach on the regulation of Alternative Energy Sellers
stating that “The ACL (Australian Consumer Law), in particular, provides robust
protections for residential customers who buy electricity through SPPAs”.71
Subsequent to this finding, the AER released a new issues paper72 which has
questioned its original ruling on the grounds that with the inclusion of energy storage
as part of the SPPA an AES is able to meet a significantly greater part of the
customer’s energy needs and has the potential to become the primary source of
energy for the premises. The AER received a large number of submissions to this
paper and is currently considering options to either:



Require an AES whose business model includes storage or other innovative
components to apply for authorisation (as a retailer), or
Continue assessment through the individual exemption process but with more
robust conditions.

The reference to energy storage as a major factor in re-considering the approach to
AESs is somewhat surprising. The business model of a SPPA is heavily weighted
towards offering this product to customers with a high daytime load profile – as

69

Both Origin and AGL have established separate legal entities with AES status, and have recently
launched SPPA products under the AES business model
70 The commercial viability of this market for an AES has not been assessed
71 Australian Energy Regulator Final Statement of Approach, Regulation of alternative energy sellers
under the National Energy Retail Law, June 2014
72 Australian Energy Regulator, Issues Paper – Regulating innovative energy selling business models
under the National Energy Retail Law, November 2014
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selling the output to the premises is the primary method of recouping the capital the
AES has outlaid for the embedded generation infrastructure. Many customers with
high daytime usage (e.g. retail outlets, commercial premises) are also likely to have
low evening usage, hence the AES could often provide a large proportion of the
energy supply, regardless of whether storage is used.
It is also argued that the presence of AESs creates an uneven playing field that is
unfair to authorised retailers however:



Authorised retailers are free to offer SPPAs to their existing customer base to
combat competing offers from AESs, and
Authorised retailers are free to register their own AES under a separate
trading entity, and several have already done so.

It is also noted that the AES model has effectively created an environment where
there are multiple trading relationships at a premise – without the need for a rule
change or the costly associated system modifications that were raised in Section
2.3.2. (Note: while we are not suggesting that this arrangement replaces the need
for multiple trading relationship reform, it is an important reminder that there is
often a simpler way to create a similar outcome).
The evolution of business models to support customer’s needs is a vital component in
a transforming market place. While there has been a flurry of activity in relation to
AES registrations in the market, the impact of these participants is yet to fully
emerge and while it is important that customers have adequate protections in place,
it is also important that excessive barriers to entry are not unnecessarily created.
Recommendations for further consideration by the industry:


2.4

Promote the sustainable and credible development of the alternative energy
seller (AES) status to enable the expanded use of solar power purchase
agreements, the potential bundling of battery stage and the use of advanced
demand management devices to support this business model. In particular
explore agreements that enable tenants to deploy embedded generation in
order to overcome typical issues of split incentives. Also, ensure that
regulatory constraints do not create unnecessary barriers to entry and remain
flexible in their approach to these emerging business models.

The cost of new technologies
The final area highlighted by stakeholders as a barrier to the uptake of more small
scale renewables and storage is cost. While consideration of the RET and its support
of the costs of small scale renewables is out of scope of this review, there are other
areas of costs related to these new technology which are impacting uptake. These
include:


Direct funding of activities that support the uptake of small scale renewables
such as:
o Financing emerging business models,
o Funding pre-commercial technology developments
o Funding knowledge sharing resources
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o Supporting community energy projects
The prohibitive costs of storage technology

2.4.1 Direct funding of activities that support the uptake of small scale
renewables
Jurisdictional coverage: Australia wide
Aside from the Renewable Energy Target, other examples of direct funding support
for small scale renewables include:






The Clean Energy Finance Corporation (CEFC) which has provided up to $120
million to finance three new finance programs including leasing and power
purchase agreements (PPAs) to help expand and deepen the solar PV market
in Australia.73
The Australian Renewable Energy Agency (ARENA) which has a number of
initiatives which benefit small scale renewables including:
o The Emerging Renewable Program (ERP), which supports the
development, demonstration and early stage deployment projects that
have the potential to lower the cost and increase the use of renewable
energy technologies in Australia.74
o The Integrating Renewables into the Grid program which funded a
recent stocktake of renewable energy grid integration projects75 which
has now evolved into a collaboration between ARENA and the Energy
Networks Association (ENA) to maintain an ongoing knowledge resource
to address issues related to integrating renewables into the grid.
o The Regional Australia’s Renewables Industry program which supports
projects that demonstrate renewable energy solutions, including
hybrid and integrated systems in remote, off-grid or fringe-of-grid
locations, especially where renewable energy is close to being cost
competitive.
The NSW Regional Clean Energy Program (RCEP) encourages and creates
opportunities for communities throughout NSW to fully participate in local
renewable energy initiatives. Through this program, the NSW government has
also provided over $400,000 in funding to support nine community renewable
energy projects to provide pre-feasibility studies towards the realisation of
these projects.76 In June 2014, the NSW government also confirmed funding
the program for four years.

Community energy projects are an excellent example of the growing interest of
consumers in the energy supply system and a potentially significant opportunity for
increased uptake of small scale renewables. While the use of community energy in
Australia is very low, there are examples in international markets where this

73

http://www.cleanenergyfinancecorp.com.au/renewable-energy/solar.aspx
http://arena.gov.au/initiatives-and-programs/emerging-renewables-program/ . The FPDI Project is
also funded by the ERP.
75 This stocktake was undertaken by MHC for ARENA
76 http://www.environment.nsw.gov.au/communities/clean-energy-projects.htm
74
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approach has been used extensively. Community energy stakeholders highlight
financing the development stage as the most significant challenge facing community
renewable energy groups77 so access to funding is critical.
International Experience
In the UK, a significant funding source for community energy has been created via
the introduction of the Seed Enterprise Investment Scheme (SEIS) which provides tax
incentives for investors in start-up enterprises. This scheme has led to the
development of “crowd-funded” and other community funded business models for
small scale renewable projects, with one such business – Abundance, raising £6.8m to
date from almost 1,500 investors for renewable energy projects78 (for more details
see UK Case Study). Another policy supporting the UK community energy sector is
the Scottish Government’s Community and Renewable Energy Scheme (CARES). The
scheme, which commenced in 2011, aimed to provide loans towards the high risk,
pre-planning consent stages of renewable energy projects which have significant
community engagement and benefit. It offered unsecured load of up to £150,000 at
fixed interest rates of 10% and since been expanded to include an array of funding,
advice and support for developers and community groups. The Policy is working
towards a target of 500MW of community and locally-owned renewables by 2020 with 285MW operating in 2013, including 43MW of community energy.79
In Germany, energy co-operatives have been created, and uniquely almost half of
renewable power capacity was citizen-owned as of 2013. While the ownership of PV
on dwellings is obviously generally owned by a householder, many wind farms are
funded by syndicates of local people. The large energy companies have a
disproportionately small share of the renewables market.
The international experience would appear to indicate that community energy
projects can provide a significant opportunity for the uptake of small scale
renewables as well as enabling customer engagement and empowerment. There is
also an opportunity, though existing Federal agencies, to support the feasibility
assessment phase and then provide financing for development and implementation.
Recommendations for further consideration by the industry:



Maintain funding for key Federal agencies and where possible, encourage the
use of these funds to pursue relevant recommendations from this review.
Explore opportunities for extending and enhancing existing funding streams
and mechanisms to support community energy projects in Australia. This may
include consideration of:
o Opportunities to extend the NSW Regional Clean Energy Program to
other States

77

. N. Ison et al The Australian Community Renewable Energy Sector – Challenges and Opportunities,
p35
78 https://www.abundancegeneration.com/
79 The Scottish Government, Community Energy Policy Statement, Draft for public consultation, August
2014
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o

o

o

Support tax incentives for start-up businesses, as per the SEIS in the
UK, to support community and crowd funding business models for
renewables
Approaches that enable existing retailers and network companies to
fully participate in and profit from these ventures so that they are
incentivised to collaborate and support the community’s interest in
this form of energy supply
The use of Federal agency funding and finance to support the
feasibility assessment stage and for financing further development and
implementation

2.4.2 Costs of Storage
Jurisdictional coverage: Australia wide
One of the key market conditions highlighted as a barrier by most stakeholders
relating to battery storage is cost. Apart from some remote and fringe of grid
opportunities battery storage is simply not economical. MHC’s own research in 2013
indicated that the while commercial market for storage in Australia could potentially
grow to over 2,500MW by 2030, demand is likely to be less than 1,000MW by 2020,
primarily due to cost.80 This situation, however, appears to be changing more rapidly
than previously predicted. The recent announcement in April 2015 by Tesla of
residential, business and utility scale battery storage products at significantly lower
prices than previous market rates has created a shift in industry expectations.
Analysis by Bloomberg New Energy Finance (BNEF)81 suggests that the Tesla
residential storage price represents a 52% discount to Bloomberg’s 2015 storage price
point based on market surveys in Australia, Europe and USA, and is even lower than
their projected 2025 price.
Further analysis by BNEF suggests that Li-ion battery pack costs are reducing in a
similar fashion to solar PV costs as production volumes increase. The cost of
materials, manufacturing and supporting systems will likely enter a virtuous cycle as
gradually increasing uptake, rapid industry learning and decreasing costs spur each
other on.
International experience
The contribution of scale to the reduced prices on offer by Tesla for their battery
storage products is undoubtedly a result of their plans82 to construct a “Gigafactory”
to produce lithium ion batteries to service the manufacture of 500,000 cars per year
by 2020. By 2017 Tesla expects the Gigafactory to have driven down per kWh costs
of the Tesla battery pack by more than 30%.83

80

MHC, Energy Storage in Australia, Commercial Opportunities, Barriers and Policy Options, Mar 2013
Australia and Global Outlook for Energy Storage Development, Presentation to the Australian
Energy Storage Conference, 3 June 2015.
82 Panasonic have also recently announced a financial contribution to Tesla’s Gigafactory
83 http://www.teslamotors.com/sites/default/files/blog_attachments/gigafactory.pdf
81 BNEF,

Page 46

Review of Policies and Incentives and Advice on Policy Responses | July 2015

In the UK, Ofgem has taken the lead in encouraging – and financially facilitating – the
Distribution Network Operators (DNOs) to trial new technology, operating, and
commercial arrangements to help DNOs understand how they can meet the changing
requirements for “smart grids” as Britain moves towards a low carbon economy. For
the price control period of 2010-15 Ofgem set up the Low Carbon Networks Fund of
£500 million over 5 years as a levy on customers to provide support of schemes
proposed by DNSPs ranging from £2 million to £30 million. The Low Carbon Network
Fund has supported a number of the schemes which involve different types of storage
configured in different parts of the networks to achieve various objectives. In
addition the Department for Energy and Climate Change (DECC) has a £10 million
scheme to support storage technologies which are close to becoming commercially
viable in the market.
Market forces will undoubtedly work to reduce the cost of storage over time and the
benefits for customers should be enhanced by the implementation of more cost
reflective network tariffs. Consideration should, however, be given to existing
market distortions in Australia which might impact these efficient price signals and
limit the economic case for storage.
Currently, diesel used for business purposes in fixed and stationary generators is
eligible for a fuel tax credit of approximately 38 cents per litre.84 The origins of this
policy are understandable: in a previous time when diesel represented the only
feasible means to generate power in remote communities, subsidised diesel was a
convenient means to relieve the onerous cost of energy to these areas. But diesel is
no longer the only option, and this subsidy holds back energy storage (and
renewables) in the very segment where it finds its best initial chances of success (i.e.
fringe and remote communities).
Recommendations for further consideration by the industry:


Encourage the Commonwealth Government to remove the fuel-tax credit
scheme as it relates to diesel used for energy generation. Replacement of
this scheme with direct subsidies for eligible remote communities which could
be applied to any energy solution (e.g. solar plus storage) which would have
the benefit of removing this relative price distortion favouring diesel.

84

Source: https://www.ato.gov.au/Business/Fuel-schemes/In-detail/Fuel-tax-credits---for-GSTregistered-businesses/Overview/Fuel-tax-credits---changes-from-1-July2014/?anchor=Ratesandtools#aster3
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3

Recommendations
This section details each of the recommendations from the above findings and
assesses each against the assessment criteria detailed below. Based on this very high
level, qualitative assessment we also provide a view on the whether the
recommendation is more likely a short term priority for reform or a long term
objective. We also provide some details of the further work required to progress
these recommendations towards more specific actions. This assessment is provided
to support the industry in planning its activities in response to this review.

3.1

Category
Each recommendation has been assigned a category to describe the overall extent of
change required for implementation:

3.2

Category

Description

Possible under
existing market
mechanisms

Rule change not required for implementation. These
recommendations are often industry initiatives outside of
the reform process (e.g. the development of best practice
guidelines), or changes that can be made within existing
policies and regulations

Fundamental change
of approach or market
design needed

Changes to regulations or market design needed for this
recommendation to be implemented

Needs lobbying or
coercion

These initiatives typically require government (Federal or
State) funding support and hence may be outside the direct
control of the industry stakeholder group – hence effort
could be limited to lobbying or coercion

Assessment Criteria
The possible solutions included in the findings (Section 2 of this report) above have
been assessed based on the following criteria. MHC has completed a high level
qualitative assessment based on information gathered from stakeholder interviews,
literature reviews and international case studies.


Impact on technology uptake – the likely impact on uptake of one or more of
the technologies within the scope of this review.

Impact

Description

HIGH

Likely to create a step change in uptake for one or more of the
technologies
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Impact

Description

MEDIUM

Likely to increase the rate of uptake, but not create a step
change for one or more of the technologies

LOW

Maintain current rate of uptake, or an indirect or unclear impact
on one or more of the technologies



Timeframe – the anticipated timeframe before meaningful change, sufficient
to realise the estimated impact.

Timeframe

Description

Short term
priority for
reform

Can be acted on in the short term (0-12 months) and have effect
within 2 years

Long term
objective

May or may not be acted on in the short term but impacts would
not be felt for at least 2 years

The jurisdiction for which the recommendation is intended to apply is also stated in
the recommendations table below.
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3.3

Detailed recommendation assessments and prioritisation

3.3.1 The commercial constraints under which the DNSPs are required to operate
Doc.
Ref

Recommendation for further consideration
by the industry

Category

Jurisdiction

Impact

Timeframe

Further Work

2.1.1.1

Utilise an appropriate valuation framework to
introduce more cost reflective prices for
embedded generation output. This could
include a trial of Virtual Net Metering
arrangements with willing customers,
retailers and distributors to better understand
the practical limitations and opportunities of
this approach. Ultimately this could result in
the use of a local network charge or
distributed energy credit for energy supplied
by embedded generators as part of the
implementation of more cost reflective
network pricing within DNSPs. This could
support a more efficient deployment and use
of embedded generation within the network.

Possible
under
existing
market
mechanisms

Australia
wide

Low

Short
term
priority
for
reform

Analysis to apply the valuation
framework developed as part of the FPDI
project calculate the costs and benefits
of embedded generation output and the
reflection of this value in network
charges for virtual net metering
arrangements or modified feed-in tariffs.
Identification of parties for the
involvement in a suitable trial –
consideration should be given to the
option of a community energy project for
the trial – as these would typically
benefit significantly from the availability
of a local network charges.
Further work is also required to
investigate if distributed energy credits
are a possible approach to cost reflective
network pricing under the new pricing
rules. If this is possible it may be
preferred over the more complex virtual
net metering approach.
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Doc.
Ref

Recommendation for further consideration
by the industry

Category

Jurisdiction

Impact

Timeframe

Further Work

2.1.1.2

Review the arrangement for Community
Service Obligations and other similar subsidies
for opportunities to divert part of this subsidy
to the installation of emerging technologies
where this represents a more cost efficient
and sustainable approach to service delivery.

Fundamental
change of
approach or
market
design
needed

Australia
wide

High

Long term
objective

Significant further work would be
required to assess the costs and benefits
of various options and processes that
could support this approach.

2.1.1.2

Review the role of the DNSP, and the
opportunity for a contestable market, in
relation to ownership of embedded
generation and other distributed energy
resources (such as storage) for the purpose of
network support particularly for
remote/fringe of grid communities, where it
represents a more economic use of funds than
maintaining or upgrading existing network
assets.

Fundamental
change of
approach or
market
design
needed (in
some cases)

Australia
wide

Medium

Short
term
priority
for
reform

Efforts to support the AER to process its
review of ring fencing guidelines for the
NEM. Detailed investigation into the
existing regulations in WA and NT to
identify what changes are needed and in
what jurisdictions they are required.

Develop a set of best practice principles and a
model process for planning network responses
to constraints that could be used by DNSPs to
improve the quality and consistency of their
approach. It should promote:

Possible
under
existing
market
mechanisms

Australia
wide

2.1.2

o

Given there is some consideration of ring
fencing guidelines under consideration by
the AER this may be possible to address
in the short term.

the development of internal DNSP
processes that consider non-network
solutions (including embedded
renewable generation, storage and

Medium

Short
term
priority
for
reform

Discussions with the Energy Networks
Association and DNSPs about an
appropriate approach to such an
initiative, including discussion of their
ability and willingness to drive this
activity.
Another option for leading this work
could be the AER.
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Doc.
Ref

Recommendation for further consideration
by the industry

o

o

Category

Jurisdiction

Impact

Timeframe

demand side management) alongside
network solutions from the moment
that a need is identified (rather than
place a requirement on the
alternatives to “unseat” the network
solution which has already been
defined and designed)
guidelines for the use of probabilistic
planning and options pricing
techniques to assess the viability of
options
the provision of comprehensive and
detailed information in DAPRs via a
best practice template

Further Work
A broad range of impacted stakeholders
should be involved (in addition to the
DNSPs of course) including technology
proponents, DSM service providers and
consumer groups.
Consideration should be given to the
approach to identifying best practice and
the impacts of regional factors on the
content.
This approach does not require
regulatory change so can commence in
the short term.

2.1.2

Benchmark the expenditure on demand
management solutions across the DNSPs (and
relevant international comparators). A “best
practice” expectation could be set by the
regulator for the use of non-network solutions
which the DNSPs could then be incentivised to
outperform.

Fundamental
change of
approach

Australia
wide

High

Long term
objective

Significant further work required to
assess the impact and viability of this
proposal. This could be investigated
further by the AER based on information
provided by DNSPs in their DAPRs and
regulatory submissions. CAPEX requests
could be substituted for OPEX budget to
implement non-network solutions.

2.1.5

Investigate opportunities for the development
of policies and incentives supporting EV
uptake. This would necessarily include more
detailed cost benefit analysis and would also
rely on the availability of time of use pricing
or similar demand management incentives to

Needs
lobbying or
coercion

Australia
wide

Medium

Short
term
priority
for
reform

Detailed investigation of policy options
and cost benefit analysis.
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Doc.
Ref

Recommendation for further consideration
by the industry

Category

Jurisdiction

Impact

Timeframe

Further Work

ensure EV charging contributed to efficient
network usage.

3.3.2 Processes and standards impacting technical integration
Doc.
Ref

Recommendation for further consideration by
the industry

Category

Jurisdiction

Impact

Timeframe

Further Work

2.2.1

Extend the application of Chapter 5 for the
connection of embedded generators below 5MW
which are not micro embedded generators to
Victoria and Queensland and encourage non
NEM jurisdictions to consider a similar
approach.

Fundamental
change of
approach

Non NECF
States and
territories

Medium

Short
term
priority
for
reform

Given Victoria and Queensland have
committed to signing up to these
arrangement (via NECF agreements)
further work is mainly required to
understand the options for WA and NT to
adopt similar approaches

2.2.2

Consider the development of a national online
portal for all small scale solar PV installations.
This portal would provide the framework for
online submission of applications and payment
of relevant charges and could be used by all
DNSPs who could apply their own rules and
charges to the framework. The portal would
clearly set out the rules for each jurisdiction
and then apply them based on the location of
the applicant. The portal could also be
accessed by installers, retailers and safety

Possible
under
existing
market
mechanisms

Australia
wide

Medium

Long term
objective

Further work required to assess the costs
and benefits of this proposal and the
practicality of getting agreement on
appropriate frameworks and
requirements from all stakeholders.
Consideration is also required regarding
the ownership and funding of this
initiative.
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Doc.
Ref

Recommendation for further consideration by
the industry

Category

Jurisdiction

Impact

Timeframe

Further Work

Possible
under
existing
market
mechanisms

Australia
wide

Low

Long term
objective

Investigation of the capabilities of the
DANCE model and the current work
ARENA and the CEC are involved in to
represent data via online map based
images.

auditors and any other stakeholders involved in
the process to track progress, complete and
transfer forms. It could also show the real time
progress of the application through the required
steps. A similar approach is emerging in the
water industry for online processing of
development services.
2.2.2

Publish details of localised network constraints
across Australia to inform all stakeholders of
issues on the grid. This would help explain
differences in the connection process and
timeframes and also support the market for
non-network solutions. Consideration should be
given to the DANCE model currently being
supported by ARENA as an appropriate
approach.

Further work also required to understand
the ability of the distributors to provide
the necessary information on an ongoing
basis.
Work also needed to assess the
requirements and benefits of this
information to stakeholders (including
technology proponents and demand
management service providers).

2.2.3

Progress the continued development of
enhanced inverter standards for all embedded
generation rated up to 5MW to address network
concerns and enable greater penetration rates
of embedded generation. This should include
the expedition of the current review of AS 4777

Fundamental
change of
approach
plus lobbying
and coercion

Australia
wide
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Short
term
priority
for
reform

Initial further work to progress AS 4777.
Opportunity for the CEC to progress this
initiative.
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Doc.
Ref

Recommendation for further consideration by
the industry

Category

Jurisdiction

Impact

Timeframe

Further Work

Needs
lobbying or
coercion

Australia
wide

Low

Short
term
priority
for
reform

Further work required to understand the
issues associated with the delay in
progressing these standards and to
develop a plan to progress this work.

and the development of consistent grid
connection standards for embedded generation
rated above the scope of AS 4777 up to 5MW.
These standards should be developed in a highly
collaborative fashion with DNSPs and technology
proponents working together to meet the needs
of the network and to ensure long term viability
of the solutions.
2.2.5

Progress the further development and
finalisation of Australian Standards for demand
management devices to support the market for
demand management services, particularly at a
residential level.

3.3.3 The regulatory framework
Doc.
Ref

Recommendation for further consideration by
the industry

Category

Jurisdiction

Impact

Timeframe

Further Work

2.3.1

Given the significant economic, social and
environmental impacts of our electricity supply
system, undertake a review to investigate the
evolution of the NEO or other related
instruments to reflect community expectations
for sustainability.

Fundamental
change of
market
design
needed

NEM States

Medium

Long term
objective

A focussed review of the options for
reform would need to be undertaken
including assessments of the potential
impacts of such a change.
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Doc.
Ref

Recommendation for further consideration by
the industry

Category

Jurisdiction

Impact

Timeframe

Further Work

2.3.2

Review the processes, timeframes and
governance of regulatory reform to identify and
assess opportunities to improve the efficiency
of the reform process.

Fundamental
change of
market
design
needed

NEM States

Medium

Long term
objective

Leverage the consultation process
currently underway for the Review of
Governance Arrangements for Australian
Energy Markets (initiated by the COAG
Energy Council in February 2015) to
progress this recommendation.

2.3.3

Promote the sustainable and credible
development of the alternative energy seller
(AES) status to enable the expanded use of solar
power purchase agreements, the potential
bundling of battery stage and the use of
advanced demand management devices to
support this business model. In particular
explore agreements that enable tenants to
deploy embedded generation in order to
overcome typical issues of split incentives.
Also, ensure that regulatory constraints do not
create unnecessary barriers to entry and remain
flexible in their approach to these emerging
business models.

Possible
under
existing
market
mechanisms

NEM States

High

Short
term
priority
for
reform

A detailed and targeted investigation
into the feasibility of this approach for
overcoming the split incentives issues for
renters. This may also include the use of
smart devices that can divert excess
generated power to customer’s electric
hot water systems or AC units and
automatically switch on appliances (e.g.
clothes dryer, pool pumps etc.) to use
more energy in daytime hours.
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3.3.4 The cost of new technologies
Doc.
Ref

Recommendation for further consideration by
the industry

Category

Jurisdiction

Impact

Timeframe

Further Work

2.4.1

Maintain funding for key Federal agencies and
where possible, encourage the use of these
funds to pursue relevant recommendations from
this review.

Needs
lobbying or
coercion

Australia
wide

Medium

Short
term
priority

Discussions with appropriate Federal
agencies about the recommendations from
this review and their ability to support
them or constraints preventing support.

2.4.1

Explore opportunities for extending and
enhancing existing funding streams and
mechanisms to support community energy
projects in Australia. This may include
consideration of:

Needs
lobbying or
coercion

Australia
wide

Medium

Short
term
priority

Further work could centre on funding
support (eg via ARENA) for trial community
energy projects. These should incorporate
retailers and distributors to better
understand the opportunities for these
organisations to benefit from community
energy. It is important to work to
generate support from these stakeholders
to sustainable development of this
important source of distributed
generation.









Opportunities to extend the NSW
Regional Clean Energy Program to other
States.
Support for tax incentives for start-up
businesses, as per the SEIS in the UK, to
support community and crowd funding
business models for renewables.
Approaches that enable existing
retailers and network companies to fully
participate in and profit from these
ventures so that they are incentivised to
collaborate and support the
community’s interest in this form of
energy supply.
The use of Federal agency funding and
finance to support the feasibility

This trial could be incorporated with the
VNM trial discussed above.
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Doc.
Ref

Recommendation for further consideration by
the industry

Category

Jurisdiction

Needs
lobbying or
coercion

Australia
wide

Impact

Timeframe

Further Work

Short
term
priority

Cost benefit analysis would be required to
fully inform a case for change.

assessment stage and as a source of
finance for further development and
implementation.
2.4.2

Encourage the Commonwealth Government to
remove the fuel-tax credit scheme as it relates
to diesel used for energy generation.
Replacement of this scheme with direct
subsidies for eligible remote communities which
could be applied to any energy solution (e.g.
solar plus storage) which would have the
benefit of removing this relative price distortion
favouring diesel.
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4

Appendix 1: Stakeholder interviews
Interviews were held with individuals from a diverse number of stakeholder groups
including:










DNSPs
Regulators
Market Operators
Research Agencies
Consumer Groups
Retailers
Solar PV providers
Demand Management service providers
Storage technology providers

Interviewees were typically asked for their views on the following:





Issues / Barriers: What are the current issues/ problems/ gaps/ barriers in
the current policy framework?
Evidence / Impacts: Why is this an issue? What consequences has this had or
can have on the electricity sector?
Policy Outcomes: What would you like to see happen differently?
Policy Suggestions: What solutions do you propose? Any reports / documents
you can share?

43 Stakeholders were interviewed for this review. They are listed below.
Organisation

Name

AECOM

Craig Chambers

AEMC

Richard Owens

AEMO

Violette Mouchaileh

AEMO

Joanne Witters

AEMO

Murray Chapman

AER

Paul Dunn

AER

Anthony Seipolt

AGL

Cameron Reid

Alternative Technology Association (ATA)

Craig Memery

Balance Services Group

Rod Hayes

ClimateWorks

Anna Skarbek

ClimateWorks

Eli Court

Community Power Agency

Nicky Ison
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Organisation

Name

Consumer Utilities Advocacy Centre

Jo Benvenuti

CSIRO

Mark Patterson

Department of Industry

Stuart Richardson

Department of Industry

Jodi Smith

Energy Made Clean

Colin Cockroft

Energy Made Clean

David Harries

Energy Made Clean

Tony Murphy

Energy Retailers Association of Australia

Jonathan Bramley

Energy Supply Association of Australia

Andrew Dillon

First Solar

Nicole Ghiotto

GreenSync

Matt Coleman

Horizon Power

Scott Davis

Infigen

Anna Cain

Institute for Sustainable Futures (ISF)

Jay Rutovitz

Institute ofor Sustainable Futures (ISF)

Chris Dunstan

Monash University

Ariel Liebman

OEH

Mark Squires

ROAM

Joel Gilmore

SA Power Networks

Mark Vincent

SMA

Mark Twidell

Sunverge

Philip Keogan

SVDP

Gavin Dufty

TasNetworks

Chantal Hopwood

Total Environmental Centre (TEC)

Mark Byrne

True Value Solar

Moin Ul Haq

University of Melbourne

Roger Dargaville

University of Melbourne

Timothy Forcey

Western Power

Noel Schubert

Western Power

Tristy Fairfield

ZBB

Nathan Coad
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5

Appendix 2: International Case Studies

5.1

Some common themes
The case studies show four jurisdictions which have ambitious renewables targets,
part of which are to be achieved with distributed generation, but there are
differences between the mix of effort and the unintended consequences. There are
however, some common themes:






5.2

The transformation of the energy supply system from a highly linear,
centralised system of assets to a decentralised system with high levels of
distributed energy resources and intermittent renewable energy sources is
occurring in all the markets analysed.
All markets were driven by significant renewable energy targets which formed
the basis of a large number of the reforms that were analysed. Interestingly
all of the regions assessed are on track to meet these targets.
All regions have suffered from unintended consequences from reforms – some
in relation to feed-in tariffs for distributed renewable generation – which are
being wound back in Spain and Germany.

United Kingdom
The government is enthusiastic on “Increasing the use of low-carbon technologies”85
It takes seriously its obligation under the European Union Renewables Energy
Directive of 2009 to achieve 15% of its energy consumption by 2020. To that end it
has taken a number of initiatives to promote low-carbon technologies both at large
scale (which are not discussed here) and at small scale.

5.2.1 Feed-in tariffs
The six large suppliers who have 95% of the residential market have to offer FITs are
available for distributed generation schemes of up to 5MW for the following
generation technologies.






Anaerobic digestion
Combined heat and power (CHP)
Solar PV
Wind
Hydro

There are three sources of financial benefit for a generation project receiving a FIT:


85

Generation tariff (FITs): A fixed price for each unit of electricity generated,
depending on the generation technology. The tariffs are reviewed regularly,
notably PV generation will change every 3 months, subject to the rate of
deployment. The tariff level that a generator receives will remain the same

https://www.gov.uk/government/policies/increasing-the-use-of-low-carbon-technologies
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throughout the eligible lifetime of the project, which for most technologies is
20 years.
Export tariff: A guaranteed price for each unit of electricity exported to the
grid.

Import reduction: Reducing the electricity bill by using own electricity rather than
importing from the grid.
A distributed generation facility pays two categories of charges:




Connection charge, which is a one-off charge made by a Local Distribution
Network Operator to cover the costs of connection e.g. new equipment, a
portion of any reinforcement costs, administration, site visits, provision of
wayleaves etc.
Ongoing charges which are similar to those levied on consumers and which
comprise:
o Generation distribution use of system (UoS) charges: cover the
operation and maintenance of the distribution network. They are
levied by the DNSP to the supplier, so the distributed generator will
not be charged these directly. However, they may appear as an item
on the bill.
o Transmission network use of system (TNUoS) charges: cover operation
and maintenance of the transmission network which again will not be
charged directly.
o Metering charges: if the generator is >30kW it has to have a half
hourly (HH) meter, and it is necessary to appoint a Meter Operator to
install, maintain and collect data from the meter.

According to DECC’s paper “Renewable energy in 2013”86 renewables provided 14.9%
of the electricity generated in the United Kingdom in 2013 (53.7TWh), a 3.5%
increase on 2012 proportion. The largest absolute increase in generation came from
onshore wind, rising by 4.9TWh due to increased capacity and higher wind speeds
across 2013. Similar factors helped offshore wind generation increase by 3.9TWh to
11.4TWh (52% higher)




Generation from plant biomass rose by 4.8TWh to 8.9TWh, more than double
the previous year’s contribution mainly due to the conversion of one of Drax
(coal power station)’s six 660MW units and a 500MW unit at another plant to
burn dedicated biomass.
Uptake of solar PV led to generation in 2013 increasing to 2.0TWh from 1.3TWh
in 2012.

PV capacity in the Britain totalled 4.1GW by mid-2014. In Q2 2014 95MW was in solar
farms which benefited from the Renewable Obligation scheme and 105MW benefited
from FITs. Cumulatively a total of 492,000 renewables schemes representing
2816MW benefit from FITs of which 450,000 are solar PV.

86

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/323429/Renewable_e
nergy_in_2013.pdf.
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Most of the PV schemes are paid for by house owners, and there are relatively few
local wind farms (most in Britain are large schemes undertaken by large companies at
the transmission or EHV distribution level).

5.2.2 Revenue Incentives Innovation Outputs
The UK has recently introduced a new electricity distribution price model – RIIO
(Revenue = Incentives + Innovation + Outputs). The objective of RIIO is to drive real
benefits for consumers; providing companies with strong incentives to meet the
challenges of delivering a sustainable energy sector at a lower cost. RIIO puts
sustainability alongside consumers at the heart of what network companies do. It
provides a transparent and predictable framework that rewards timely delivery.87
The approach includes:




Rewarding efficient and timely delivery for customers on areas such as safety,
reliability, customer satisfaction and stakeholder engagement including
services for embedded generation connection with incentives and penalties
that could total around £300 million over the 8 year period.
Promoting a “step change” in the way Distribution Network Operators (DNOs)
to set out how they plan to accommodate uncertain levels of low carbon
technologies onto their networks. The package of outputs and incentives will
ensure they do this at efficient cost, using smart grids tools and techniques
whilst providing good service to new and existing customers. They will also
be incentivised to manage their carbon footprint and will have to report on
how their actions have contributed to broader environmental objectives.

This approach applies to the revenue collection period commencing 1 April 2015 so it
is too early to tell its impact, however it is clearly designed to address many of the
issues experienced in the Australian market in relation to distributed energy
resources.88

5.2.3 Low Carbon Fund Network
Ofgem has taken the lead in encouraging – and financially facilitating – the DNOs to
trial new technology, operating, and commercial arrangements to help DNOs
understand how they can meet the changing requirements for “smart grids” as
Britain moves towards a low carbon economy. In its price control for 2005-10 Ofgem
introduced the concept of Regional Power Zones to promote distributed generation.
For the price control period of 2010-15 Ofgem set up the Low Carbon Networks Fund
of £500 million over five years as a levy on customers to provide support of schemes
proposed by DNSPs ranging from £2 million to £30 million against the following
criteria:

87

OFGEM, Strategy Position for the RIIO-ED1 electricity distribution price control – Overview, March
2013
88 Page 81 of the attached provides more information https://www.ofgem.gov.uk/ofgempublications/47068/riioed1decoutputsincentives.pdf
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Over £50 million has been invested in various low carbon network fund projects that
seek to find innovative and more cost effective ways to connect DG to constrained
areas of the network.
Overall the projects appear to have been successful. For RIIO Ofgem expects to see
learning from the trials to become business as usual and DNSP revenues will be set at
a level to capture the promised savings these projects suggest are possible. Ofgem
allowed £400 million savings from revenue for all 14 DNSPs for the 5 years 2015-20.89

5.2.4 Microgeneration Energy Strategy
The Department of Energy and Climate Change (DECC) set up the Microgeneration
Government-Industry Contact Group to oversee the preparation of a report on the
implementation of the Microgeneration Strategy Industry Action Plan which was
published in October 2013.90 The aim is to tackle non-financial barriers forcing smallscale renewable and low carbon technologies.
The Topics that were examined were:









Microgeneration Certification Scheme (MCS) – to maximise the effectiveness
of the MCS scheme in ensuring high-quality design and installation of
microgeneration systems and improved consumer confidence.
Energy Performance Certificates (EPCs) – to create a regulatory environment
and assessment framework that enables accurate representation of the
contribution of microgeneration technologies to low carbon homes and
buildings.
Skills and knowledge - to ensure that there are sufficient levels of skills and
knowledge in the industry to meet the demands of a rapidly growing sector in
line with UK carbon reduction and green economy policies.
Warranties and insurances – to ensure effective consumer protection schemes
are identified and fully communicated to the market.
Technology – to promote deployment of system-based approaches to
microgeneration technology, produce clear guidance on technologies, improve

89

RIIO-ED1: Draft determinations consultation for the slow track electricity distribution companies,
Ofgem, 30/7/14, https://www.ofgem.gov.uk/publications-and-updates/riio-ed1-draft-determinationsconsultation-slow-track-electricity-distribution-companies.
90

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/252483/Microgen_Str
ategy_Action_Plan_-_Final_Report.pdf.
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consideration of grid and connection issues and encourage a reliable market
growth for microgeneration technologies.
Communication - to achieve consensus within the industry on core messaging,
and to promote a collaborative approach to dissemination, and enabling
greater reach.
Community delivery - to encourage and support uptake of renewable energy
technologies by communities and facilitate area-based approaches. This work
is being taken forward by a team in DECC and the Community Energy Contact
Group.

It is still too early to judge the effectiveness of the advice. There are no unintended
consequences.

5.2.5 Community Energy
In April 2014 DECC set out a “Community Energy Strategy”91, which among other things
aims to get communities involved in generating electricity or heat. Modelling suggests
that by 2020 such schemes could create between 0.5GW and 3GW from a mix of solar
PV, onshore wind, and hydro. It cites examples of solar panels and a wind turbine in
a school, and a 53kW solar thermal system heating a swimming pool.
The report claims “We’re at a turning point in developing true community energy in
the UK… while the UK’s community energy sector is relatively small today compared
to Germany’s or Denmark’s, the evidence we have gathered for this Strategy illustrates
the huge potential of community energy here. On generating electricity, for example,
estimates suggest that schemes involving local communities could supply enough
electricity for 1 million homes by 2020, if we get the support right. In a recent survey,
42% of people said that they would be interested in taking part in community energy
if they could save money on their energy bills”.
“In June we launched the £15 million DECC / Defra Rural Community Energy Fund
(RCEF) to provide finance for rural communities in England to explore the feasibility
of, and planning for, electricity and heat projects. This will now be complemented by
a new £10m Urban Community Energy Fund (UCEF). Communities in Wales can already
access similar financial support through the Ynni’r Fro scheme, while in Scotland the
Community and Renewable Energy Scheme (CARES) includes a preplanning loan
scheme.”
The CARES scheme, which commenced in 2011, aimed to provide loans towards the
high risk, pre-planning consent stages of renewable energy projects which have
significant community engagement and benefit. It offered unsecured load of up to
£150,000 at fixed interest rates of 10% and since been expanded to include an array of
funding, advice and support for developers and community groups. The Policy is
working towards a target of 500MW of community and locally-owned renewables by
2020 - with 285 MW operating in 2013, including 43 MW of community energy.92
91

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/275169/20140126Com
munity_Energy_Strategy.pdf
92 The Scottish Government, Community Energy Policy Statement, Draft for public consultation, August
2014
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A contributing factor to community energy is the Seed Enterprise Investment Scheme
(SEIS) which provides tax incentives for investors in start-up enterprises.93 An article
in the Guardian newspaper94 describes some cooperative schemes and a commercial
company seeking what is in effect crowd funding debentures (i.e. loans). Investment
in some of the schemes use a tax shielding vehicle, Self-Investment Personal
Pensions, and it is possible that the general “Individual Savings Account” (which
allows individuals to invest up to £15,000 each tax year in a tax shielded investment)
may be extended to allow for investments in community energy schemes.
DECC claims that “At least 5,000 community energy groups have been active across
the UK since 2008” (but not all are involved in DG), and that “At least 60MW of
community-owned renewable electricity generation is currently in operation”.

5.2.6 Energy Storage
The Low Carbon Network Fund has supported a number of the schemes which involve
different types of storage configured in different parts of the networks to achieve
various objectives. In addition DECC has a £10 million scheme to support storage
technologies which are near the market.
Economic batteries are still a way off and so while it may be possible to judge the
potential benefits, those benefits will only be economically realised when storage
costs reduce.

5.2.7 Demand Side Management
The traditional local DSM scheme is Economy 7, which is decades old. It provides a
two part tariff that is cheaper for a number of hours at night and is generally used to
heat up storage heaters (blocks of bricks). The meters and heaters are switched by a
national radio signal.95 (The precise hours vary and can be flexed depending upon the
weather forecast). The radio signal is also used for some tariffs with social housing
that switch water and dwelling heating on and off to spread the load.
The DNOs are undertaking a range of experimental DSM projects funded by the Low
Carbon Networks Fund. The projects use either direct control or price signals
intended to explore the potential for demand reduction by various types of customer
to mitigate constraints either to increase the capacity of a network or to defer the
need for investment, and to mitigate reverse flows. It is too early to judge whether
there will be significant DSM as a result of this initiative.

93

The Seed Enterprise Investment Scheme is a general tax efficient scheme for individuals investing in
start-up businesses. Investors can receive up to 50% tax relief in the tax year of the investment. Investors
can invest up to £100,000 in a single tax year which can be spread over a number of companies. Any one
company can raise no more than £150,000 in total via SEIS investments. No SEIS investor can have more
than a 30% stake.
94 http://www.theguardian.com/money/2014/jun/28/windfarms-solar-energy-healthy-returns-investors
95 See http://79.171.36.154/rts/index.asp
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5.2.8 Unintended consequences
In an effort to achieve its renewables target, uniquely in Europe, DECC classified new
cut woodchips as biomass and subsidises it very generously. As a consequence square
miles of trees are being felled in the Carolinas, chipped and transported 3,500 miles.
But because of the loss of sequestration new cut woodchips increases CO2. This was
pointed out to DECC in 2012 but it took no notice until April 2014 when 60 US
scientists wrote to the Secretary of State pointing this out and drawing attention to
the environmental damage caused by the tree felling.

5.3

Germany

5.3.1 Background
The term “Energiewende” (German for Energy transition) was coined for the transition
by Germany to an energy portfolio dominated by renewable energy (which
encompasses wind, biomass such as landfill gas and sewage gas, hydropower, solar
power (thermal and photovoltaic), geothermal, and ocean power), energy
efficiency and sustainable development, with a final goal of the abolition of coal and
other non-renewable energy sources. A range of renewables generators are subsidised
either with a simple FIT lasting 20 years, which since 2000 have been defined in
Renewable Energy Acts (Emeuerbare-EnergienGesetzlaws – EEG) of which there have
been five in 2000, 2004, 2009, 2012, and 2014.
After the 2013 elections, the new CDU/CSU and SPD coalition government reaffirmed
the energy transition, with only minor modifications of its targets in the coalition
agreement:
 Renewable electricity - 40 to 45% by 2025, 55 to 60% by 2035, and 80% by 2050
 Renewable energy - 18% by 2020, 30% by 2030, and 60% by 2050
 Energy efficiency - Cutting the total energy consumption by 20% from 2008 by
2020 and 50% less by 2050
 Total electricity consumption - 10% below 2008 level by 2020 and 25% less by
2050
The success of the renewables programme has, however, come at a very high cost,
and now there is increasing opposition to it. The Financial Times of 15/10/14
reported “the annual cost to support German renewable energy feed-in tariffs is set
to rise to €23.6 billion in 2014 and the surcharge added to German electricity bills to
cover the cost of renewables is set to increase 18% to a record high of 6.24 cents per
kWh.”

5.3.2 Feed-in tariffs
Renewables generators are either paid a simple FIT lasting 20 years or a premium FIT
plus a management fee. One of the clever features of the FIT for wind is that
although it is uniform across Germany, the rate of payment is split into two periods –
an initial period of five or more years when the rate is higher (so that the FIT is
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front-end loaded), and second period when the rate is lower. The length of the
initial higher tariff period is adjusted to take account of local wind conditions
experienced in the first five years. Thus if a windmill is in a windy location and
consequently the load factor is high the initial high payment period lasts for 5 years.
But if the site is less windy then the initial period lasts longer to partially offset the
less favourable wind conditions. But nonetheless, other things being equal, the
income from a less windy site will be less than that from a windier site.
As noted above the general consensus is now breaking down with complaints about
high prices. Furthermore there are increasing visual objections to the additional high
voltage transmission required to transport power from the North (where much of the
wind is) to the South. Although the government is targeting an increase in renewable
energies from 24% in 2012 to at least 35% in 2012 it is drawing its horns in.
The second report monitoring implementation of energy reforms entitled "Energy of
the future", which was adopted by the Federal Cabinet on 8 April 201496 comments
“With the overhaul of the Renewable Energy Sources Act (EEG) in 2014, the scale and
speed of the increase in costs is to be noticeably checked… Furthermore financial
support is to focus more on economic viability. For this purpose by 2017 at the
latest, a binding direct marketing obligation on the basis of the sliding market
premium will be introduced for all new installations of 100kW and over (instead of
having a FIT).”
Two revisions of the EEG in 2012 enabled costs to be contained which included the
provision that the regulator would adjust the FIT for new PV schemes on a quarterly
basis to take account of any reduction in cost. “Whilst just a few years ago the feedin tariffs were between Au$0.46 to 0.62/kWh, most recently they were between
Au¢13.5 and 19.4/kWh. PV capacity expansion was stabilised and the costs of feedin tariffs were significantly lowered. In addition to this, the decision was taken to
stop PV support once an installed output of 52 GW has been attained.”
The cost of the FITs are paid for by the “EEG surcharge” which is levied on
consumers other than the energy intensive industries which in 2013 totalled Au$23bn
and resulted in a surcharge of Au¢7.6/kWh. Unlike in Britain where wind farms are
developed by specialist companies and large utilities Germany's renewable energy
sector is among the most innovative and successful worldwide. The share of
electricity produced from renewable energy in Germany has increased from 6.3% of
the national total in 2000 to almost 31% in the first half of 2014 from mainly wind,
biogas, and solar; this was more than came from brown coal.
In terms of the recent changes (EEG 2012 and 2014), the growth in solar installations
slowed from 2012 (7.6 GW capacity added) to 2013 (3.6 GW)97. This halving of growth
within one year is potentially reflective of the market’s appetite for Solar PV in the
absence of FITs (the prior digression of FIT rates did not correlate with a decrease in
capacity growth98).

96

http://www.bmwi.de/English/Redaktion/Pdf/zweiter-monitoring-bericht-energie-der-zukunftkurzfassung,property=pdf,bereich=bmwi2012,sprache=en,rwb=true.pdf
97 http://www.renewablesinternational.net/33-gw-of-pv-in-2013-in-germany/150/452/76613/
98 http://www.ise.fraunhofer.de/en/publications/veroeffentlichungen-pdf-dateien-en/studien-undkonzeptpapiere/recent-facts-about-photovoltaics-in-germany.pdf
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5.3.3 Direct Marketing
Under the direct marketing service a renewables generator had two options for
disposing of its power. It could simply dump it and the TSO (which would prepare its
own forecasts for the output of all “dumpers”) would sell it on the spot market. The
renewable generator gets the FIT. The alternative is for the generator to directly
“market” its output by selling it to the spot market and then receiving the plus-up
from the market price of the average wind profile to make up the FIT level. If the
generator has a “better” profile than average it will gain from this. The generator
receives from the TSO a fee of approximately €6/MWh for wind/solar and €4.50 for a
dispatchable plant which covers the admin costs and the scheduling and forecasting
risks. There is another option of selling directly to an end customer who is within
4.5km and saving the “ecotax” of €20/MWh but that involves customer maintaining a
contract with a local utility to provide the balance of the power.
Direct marketing is mandatory for all new schemes and while it does provide some
additional income it is not considered a deal maker/breaker for an investment, i.e. it
is not crucial to the renewables policy.

5.3.4 Community energy
Energy co-operatives have been created, and uniquely almost half of renewable
power capacity was citizen-owned as of 2013. While the ownership of PV on
dwellings is obviously generally by a householder, many wind farms are funded by
syndicates of local people. The large energy companies have a disproportionately
small share of the renewables market.

5.3.5 CHP schemes
CHP schemes have long been important in Germany with municipal district heating
schemes generating 52TWh p.a., industrial and commercial schemes generating
30TWh p.a. The subsidies for the first two categories of schemes are now a FIT of
Au¢7.2/kWh for those below 2MW and Au¢3.46/kWh for those above 2MW for a
period of 30,000 hours. There are no unintended consequences of support for CHP
schemes.

5.3.6 Energy storage
The Federal Government has a small programme of Au$22 million p.a. to subsidise
20-30% of the cost of lead-acid batteries associated with PV installations up to 30kW
which started in 2013 and ends in 2015.
The Government is promoting research and development for storage technologies and
has made Au$290 million available for the “Energy Storage Funding Initiative”. At
the end of 2013, the relevant federal ministries had approved 255 innovative
research projects totalling Au$260 million in the field of energy storage.
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A report by Agora Energiewende “Electricity Storage in Transition”99 concluded:
“It may be necessary to adapt the distribution grid when connecting new wind and
solar power plants. In such cases, in addition to building new grid infrastructures,
one can also consider using battery storage to smooth out production peaks from
renewable energy. In low-voltage distribution networks, a combination of battery
storage and/or curtailment of production peaks can be cost-effective in certain
cases… In the medium and high-voltage distribution grid, the use of battery storage is
however not a cost-effective solution to avoid network expansion”.
“The development of wind and solar systems in Germany during the next 20 years
does not require new power storage. The flexibility needed to compensate for
weather-dependent power generation can be provided much more cost effectively”.
“New power storage is currently still expensive. However, this can also change
quickly”.

5.3.7 Unintended consequences
On 10/9/13 Der Spiegel ran an article “Germany’s Energy Poverty: How Electricity
became a luxury good” which was very critical of the Energiewende. The article
pointed out that:
 This year, German consumers will be forced to pay €20 billion ($26 billion) for
electricity from solar, wind and biogas plants - electricity with a market price
of just over €3 billion.
 Today, more than 300,000 households a year are seeing their power shut off
because of unpaid bills.
 It is only gradually becoming apparent how the renewable energy subsidies
redistribute money from the poor to the more affluent, like when someone
living in small rental apartment subsidizes a homeowner’s roof-mounted solar
panels through his electricity bill.
 When it’s sunny and people are most likely to head to the lake, solar power is
abundant and electricity prices drop. This means the pumped storage stations
earn less money, so the power plant is shut off. In 2009, for example, the
turbines in Niederwartha were in operation for 2,784 hours. Last year,
Vattenfall ran the facility for only 277 hours. "Price peaks that last only a few
hours aren’t enough to utilize the plant to full capacity," says Gunnar Groebler,
head of Vattenfall’s German hydro division.
 The country’s most heavily polluting plants are now also its most profitable:
old and irrelevant brown coal power stations. Many of the plants are now
running at full capacity… the amount of electricity generated in hard coal and
brown coal plants also increased by 5% each. As a result, German CO2 emissions
actually increased by 2% in 2012.
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The study was conducted by a consortium consisting of Fenes (OTH Regensburg), IAEW (RWTH
Aachen), ef.Ruhr (TU Dortmund) and ISEA (RWTH Aachen) commissioned by Agora Energiewende.
(http://www.agoraenergiewende.de/fileadmin/downloads/publikationen/Studien/Speicher_in_der_Energiewende/Speicher
studie_Preface_and_summary_english_preliminary.pdf)
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5.4

California
The Californian Electricity market is highly progressive. The California Public
Utilities Commission (CPUC) has recently mandated the purchase of 1,325 megawatts
of energy storage by 2020; California’s Investor Owned Utilities (IOUs) have installed
over 14 million smart meters‘, Pacific Gas & Electric (one of California’s largest IOUs)
currently has 12 different demand response products; California has approximately
130,000 plug-in electric vehicles (PEVs) on the road, and it recently generated a
record 26%100 of its electricity from renewable sources, with a target of 33% by 2020.
In 2003, largely in response to the Californian energy crisis of 2000-2001, the
California Energy Commission released an Energy Action Plan to restore faith in the
Californian system and ensure adequate, reliable and reasonably priced energy.
Critically, it formed a unified strategy for the sector from three Government
agencies and defined a “loading order” (or prioritisation order) of energy resources
that would guide decisions made by the agencies jointly and singularly. At the top of
the list was energy efficiency and conservation – minimising increases in demand.
Next was the desire to first use renewable energy and distributed generation as new
generation sources. Third in the loading order was additional clean, fossil fuel
generation.
So, when the three main IOUs submitted business cases for full smart meter rollouts
based on a combination of demand response benefits, which were anchored around
the findings of the dynamic pricing pilot (initiated by CPUC), and operational benefits
in distribution, CPUC approved all three business cases. This loading order has also
driven the acceleration and expansion of California's Renewables Portfolio Standard
(RPS) from a requirement for retailers to purchase 20% of their electricity from
renewable sources by 2017 to 33% by 2020.
Initiatives in California relevant to the scope of work for this review are detailed
below.

5.4.1 California Solar Initiative101
The legislature expressly authorized the California Public Utilities Commission (CPUC)
to create the California Solar Initiative (CSI) in 2006 in Senate Bill 1. The CSI
provides incentives for solar system installations to consumers of the state’s three
IOUs. The CSI Programme provides upfront incentives to install solar systems on
existing residential homes, as well as existing and new commercial, industrial,
government, non-profit, and agricultural properties within the service territories of
the IOUs. It built upon nearly 10 years of state support for solar, including
programmes such as the Emerging Renewables Program and the Self-Generation
Incentive Program. (Both of which provide incentives for other technologies but
were closed to new solar projects at the end of 2006).
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On the 26th May 2013 (U.S. Energy Information Administration analysis based on CAISO Daily
Renewables Watch)
101 See http://www.cpuc.ca.gov/PUC/energy/solar/About_the_California_solar_Initiative.htm.
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The CSI Programme has a budget of $2.367 billion over 10 years (funded by
electricity consumers through their tariffs) and the goal is to reach 1,940MW of
installed solar capacity by the end of 2016. The programme has five main
components, each with its own program administration and ten year budget:









The General Market program is the main incentive programme.
A research and development programme providing grants to solar technologies
that can advance the overall goals of the CSI Programme with a budget of $50
million.
The Single-family Solar Affordable Solar Housing programme providing solar
incentives to single family low income housing with a budget of $108 million.
The Multifamily Affordable Solar Housing programme providing solar
incentives to multifamily low income housing with a budget of $108 million.
The CSI-Thermal Programme providing incentives for solar water heating and
other solar thermal technologies to residential and commercial customers of
PG&E, SCE, SoCal Gas, and SDG&E.
In October 2013, Assembly Bill (AB) 217 extended the SASH and MASH
programmes (see below) with $108 million in new funding, to run until the
additional incentives are claimed or until 2021, whichever is earlier. AB 217
sets a capacity target of 50MW of additional solar capacity on affordable
housing across the three IOU territories.

The CSI Program is a subset of the wider solar effort in California including
the California Energy Commission’s New Solar Homes Partnership with a budget of
$400 million. The state-wide goal of the Go Solar California campaign is 3,000MW
and there is a total budget of $3.5 billion.
California is well along the path to achieving the installed capacity goals set forth by
the legislation authorizing the CSI Program, Senate Bill 1:











Through the end of the first quarter of 2014, an estimated 2,139MW of solar
capacity has been installed on the customer side of the meter at 227,141
customer sites in the territories of the IOUs. A record 620MW were installed
in 2013, a growth of 73% from capacity installed in 2012.
To date, the CSI General Market Program has installed 1,455MW, or 83% of its
1,750MW program goal, with another 225MW, or 13% of the goal, reserved in
pending projects.
SASH has received a total of 4,232 applications which have resulted in 11.1MW
of installed capacity on eligible homes. SASH applicants have received or
reserved a total of $77 million of the budget of $92 million.
MASH had 340 completed projects, representing a total capacity of 22.1MW.
There are an additional 62 MASH projects in process, for a total capacity of
8.2MW. MASH applicants have received or reserved 100% of the budget of $95
million.
In just over four years of operation, the thermal programme has approved
1,665 applications for $22.7 million in incentives of the budget of $205
million.
The RD&D Programme has conducted five project solicitations since its
inception, resulting in grant funding of $44.4 million for 36 projects.
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5.4.2 Self-Generation Incentive Program
The Self-Generation Incentive Program (SGIP) provides incentives to support existing,
new, and emerging distributed energy resources. It was established in 2000 as a
peak load reduction programme and initially included all renewable technologies.
But solar PV was moved to the solar initiative in 2007 leaving other technologies with
the SGIP. The SGIP provides rebates for qualifying distributed energy systems
installed on the customer's side of the utility meter. Qualifying technologies include
wind turbines, waste heat to power technologies, pressure reduction turbines,
internal combustion engines, micro turbines, gas turbines, fuel cells, and advanced
energy storage systems.102 The programme terminates at the end of 2015.
CPUC commissioned consultant Itron to provide “2012 SGIP Impact Evaluation and
Program Outlook”.103 The report found that at the end of 2012 there were 617
complete projects which were:



Generating 970GWh p.a. and saving more than 128,000 metric tons of CO2
p.a.
Reducing the CAISO’s peak demand by 123MW during the 200 top demand
hours of 2012.
Through incentives and lessons learned, the SGIP is helping to lower costs of
distributed energy resource technologies, and improving their effectiveness in
recovering useful waste heat.

5.4.3 Net Energy Metering
Net Energy Metering (NEM)104 is the main support mechanism for customers who
install small solar, wind, biogas, and fuel cell generation facilities (1MW or
less). “The vast majority of solar PV customer-generators choose to be on a NEM
tariff, with over 120,000 residential and non-residential accounts enrolled in
California’s NEM program.”
NEM is a simplistic approach to subsidising consumer DG. The aim is not to
encourage consumers to be net exporters (so called “zero NEM energy”), but to size
the facility so that at most it more or less equals consumption across a year. During
sunny hours this means generating a surplus while during non-sunny hours the
consumer will import power. The exports and imports are netted off as quantities
leaving the consumer to pay for net consumption or to be paid for net surplus at the
lowest (tier 1) rate. In California the residential tariffs are structured as inclining
block rates with four steps or tiers increasing the rate as consumption increases, an
approach which favours lower consumption (and presumably less well off) consumers
102

http://www.cpuc.ca.gov/PUC/energy/DistGen/sgip/
http://www.cpuc.ca.gov/NR/rdonlyres/25A04DD8-56B0-40BB-8891A3E29B790551/0/SGIP2012ImpactReport_20140206.pdf.
104 Virtual Net Energy Metering (VNEM) is a program that is open to all multitenant properties. VNEM is
a billing arrangement that enables one solar system to serve multiple on-site tenants the grid. The
participating utility then allocates the kilowatt hours from the energy produced by the solar PV generating
system to both the building owner's and tenants' individual utility accounts, based on a pre-arranged
allocation agreement. The intent of VNM is to help low income multifamily residents receive direct
benefits of the building's solar system, rather than all of the benefits going to the building owner.
103
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and which is clearly not cost reflective. Indeed the two lower tiers (called lifeline
rates) have not been increased since the market crisis of 2001, so all subsequent
increases in costs have been loaded onto tiers 3 and 4. In consequence there is a
wide discrepancy between the rates and the result of this structure is that consumers
with a higher consumption have a much greater incentive to install solar than those
with lower consumption.105 The financial consequences of this structure are that:



Since the avoided cost for the utility is above 8c/kWh and for the consumer is
27-30c/kWh there is a noticeable cost shift from consumers who have solar
systems to those on tier 3 and 4 rates who do not.
Solar panels are highly subsidised – not only by the high tier 3 and 4 rates but
also by: a Federal tax credit of 30%
 not having to pay an appropriate share of the distribution network charge
 not having to pay for grid support charges and reliability back up

As a result, PV systems can provide an after tax return of 17% and a payback period
of only seven years.106
Assembly Bill 327 required the CPUC to study “who benefits, and who bears the
economic burden if any, of the net energy metering program”, and to design “a
successor tariff based on the costs and benefits of the renewable electrical
generation facility”. It started the exercise by commissioning Energy and
Environmental Economics to undertake a study of “California Net Energy Metering
Ratepayer Impacts Evaluation”.107 And now it has started stakeholders meetings to
consider options for changing the subsidy.

5.4.4 Energy storage
Thus far there has been little practical emphasis on energy storage but that may be
about to change. Assembly Bill 2514 in 2010 instructed the CPUC to institute a rule
making requiring the IOUs to procure “Viable and Cost-Effective Energy Storage
Systems”. In October 2013 the Commission made a “Decision Adopting Energy
Storage Procurement Framework and Design Program” (Rulemaking 10-12-007) which
ordered the IOUs to publicly solicit offers for 1,325MW to be delivering to the grid by
the end of 2024. Of that total 425MW was to be at distribution level and 200MW at
customer level. In addition retailers and community choice aggregators are to
procure 1% of their annual peak load by 2020.
An indication of what the future may hold may be indicated by a solicitation that
Southern California Edison concluded for 500MW of “preferred technologies” (i.e.
renewables and storage) at the end of October 2014.
The typical California residential customer with rooftop solar PV consumes about 15,000kWh p.a.,
which is substantially more than the 6,800kWh p.a. consumed by the average residential customer served
by the three California IOUs.
106 Institute for Electric Innovation, The Edison Foundation. Net Energy Metering: Subsidy Issues and
Regulatory Solutions, Issue Brief, September 2014.
107 http://www.cpuc.ca.gov/NR/rdonlyres/D74C5457-B6D9-40F4-858460D4AB756211/0/NEMReportwithAppendices.pdf
105
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5.4.5 Electric Vehicles
California has emerged as the one of the most competitive EV market in the world,
with approximately 130,000 PEVs sold to the end of 2014 which represents 45% of all
US EV sales.108 Funding from the California Energy Commission has assisted the
rollout of over 1,300 public EV charging stations installed (21% of total US), some
provided at low cost or free of charge by retail chains (e.g. Walgreens, Kroger, IKEA,
McDonalds, Target) and the State has a target of 1.6 million EVs by 2025. Much of
this demand has been sparked by significant government rebates on EVs of up to
$13,000 for a single EV purchase109 plus other incentives like use of high occupancy
vehicle lanes. Utilities have responded with offers including extra low late night
rates.
The local EV manufacturer, Tesla, is manufacturing 20,000 new cars a year and has a
waiting list 3 months long. The Tesla Model S is reportedly outselling Porsche and
Volvo in California. The Tesla share price has risen from about $40 in early 2013 to
over $250 in June 2015 with analysts pricing the stock more as a tech stock than a
car company. Consumer excitement around Tesla may be a contributing factor to
the accelerated development of the EV market in California, and the government is
stirring the pot with compliance laws, requiring large carmakers to produce at least
some zero-emission vehicles in order to sell cars in California.

5.4.6 Demand response
Demand Response programmes administered by the IOUs aim to reduce the summer
peak which include critical peak pricing which provides a price incentive to shift
loads from peak hours in the summer. These include:










Demand side internet based bidding to reduce load;
Air-conditioning cycling;
Aggregator programs;
Agricultural and pumping interruptible program;
Automated demand response which for a saving enables a facility to respond
to an event or price signal according to a pre-set load reduction strategy;
Open automated demand response: if a business’s cooling load is
considerable, it may qualify for incentives that can help shift some of the onpeak energy use to off-peak hours by installing a thermal energy storage
system;
Time-of-use base interruptible program which offers a discount for reducing
load when called up to predefined maxima;
Capacity bidding program: businesses can make monthly nominations (i.e.
“bids”), to reduce load and be compensated with payments based on actual
energy reduction when a Capacity Bidding Program event is called; and,

108

IHS Automotive, as reported by the California New Car Dealers Association, Feb 2015
An EV purchased in San Joaquin Valley may receive up to $7,500 Federal tax rebate, $2,500 State
rebate and a $3,000 local government rebate for an EV purchase.
109
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Demand bidding program is a year-round, no-cost, flexible, and penalty-free
program that offers business customers reductions for voluntarily reducing
energy usage when a Demand Bidding event is called.

Regulatory changes in 2008110 and 2011111 have also enabled demand response
products to be traded on the Californian wholesale electricity market.
Some utilities in California have 12 different demand management products on offer
to its customers and a total estimated load under control for the three main IOUs of
1,300MW.112

5.4.7 Decoupling
CPUC, which governs all of the public and investor owned utilities in California, has
adopted a “decoupling” policy since 1982 (although briefly abandoned between 1996
and 2001) which breaks the link between the utility's sales and profits. Decoupling
allows utilities (which in California manage both distribution and retail services) to
recover all of their authorized revenues even if consumption falls. This is managed
by regular rate adjustments to compensate for rising or falling demand. In fact,
utilities are also incentivised to sell less as they receive state-approved incentive
payments to encourage customer energy efficiency, conservation, and use of
renewable energy.
This market model and the priority given to energy efficiency detailed above have
been key factors in ensuring that California’s energy use per capita is at similar
levels to what it was in the 1970s, while the rest of the US has increased by over 50%.

5.4.8 Unintended consequences
One might expect, with such progressive policy and market settings that electricity
prices in California would be relatively high. While not the most expensive State in
the US for electricity, in 2013 the average price across all sectors in California was
16.22USc/kWh compared to the average of all US states 10.47USc/kWh.113 The
decoupling approach described above is often criticised as driving rates higher but
supporters argue that if customers respond as intended, by being more energy
efficient, they win out in the end.
The unintended – or at least unforeseen – consequences of the California Solar
Initiative were that system load shape changed, particularly with solar lopping the
summer peaks, and the variability of solar and wind posed system integration
problems which were not foreseen. Also, large solar farms in the desert required
careful coordination between generation resource and transmission planning to
ensure that transmission was available in advance to meet possible generation.
A particular unintended consequence of the residential Solar initiative, combined
with the Net Energy Metering approach to funding it, was that on average lower
110
111
112
113

Order No. 719, known as the Wholesale Competition Final Rule
Order No. 745
Based on MHC analysis of the monthly reports of PG&E, SCE and SDG&E to CPUC for December 2013.
http://www.electricchoice.com/electricity-prices-by-state.php, 2013
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income households who were less likely to install PV were subsidising higher income
households who were more likely to install PV.
So what can Australia learn from the Californian market? We believe there are some
intriguing points to ponder:




5.5

Consistent, unified and targeted policies from regulators and governments
based on stated objectives and backed by an agreed prioritisation plan for
energy resources can drive outcomes for energy efficiency, renewable energy,
storage, electric vehicles and demand management.
Meaningful collaboration between retailers and distributors to develop an
aligned approach for pricing and selling DM products that recognise the needs
of both the energy market and energy networks can result in a vibrant
demand management market.

Spain

5.5.1 Feed-in tariffs
In 2007, the Spanish Government issued a Royal Decree (661/2007) that enabled
renewable electricity producers to sell electricity at a guaranteed FIT rate of
between 23-44/kWh € cents (depending on system size, with smaller systems getting
a higher FIT).
The cost of the regime was to be borne by the grid operator who would then pass the
costs onto consumers with unrecovered deficits covered by the Government.
The Spanish Government passed the Royal Decree (hence it was a law) having
immediate effect.
There was an unprecedented influx of Solar PV installations in 2008: 2,708MW of
capacity were installed (over 400% increase of current installed capacity114 and far
exceeding the goal of 371MW). A major driver behind this was the 10-15% NRRs that
installers were able to accrue, well above the 5-9% NRRs the Government had
envisioned.115
As of 2010, 36% of installed capacity was <2MW, 20% between 2-5MW, and 44%
>5MW.116
An important thing to note is that the effects of these policies, whilst applied
broadly to all renewable energy sources, mainly impacted Solar PV; wind and micro
hydro installations grew roughly in accordance with their long-term growth
trajectories (with some uplifts in 2007 at the time of the RD 661/2007, and in 2009
before the reforms were announced).
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Global Subsidies Initiative & International Institute for Sustainable Development (2014) A Cautionary
Tale: Spain’s Solar PV Investment Bubble
115 Ibid.
116

http://www.wire1002.ch/fileadmin/user_upload/Documents/Reports/110403_How_much_net_energy_
does_the_Spain_s_Solar_PV_program_deliver.pdf
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A major benefit saw Spain becoming the world’s second largest producer of Solar PV
electricity in 2010 (behind that of only Germany117) which created more than 40,000
new jobs.118

5.5.2 Unintended consequences
However, the magnitude of Solar PV influx was superfluous to the national
requirements causing a large electricity system deficit for the Government:
Starting as early as 2008 in the midst of the boom, FITs started to be reduced for
new installations.
In 2010 these were further scaled back and applied retrospectively to all current
installations.
As of 2012, FIT revenues had been reduced by 30% from the aforementioned changes.
As of 2013 a planned new 7% tax on revenues from renewable energy sold was
projected to bankrupt 80% of small scale PV solar farms119 (most solar PV projects
were >70% debt financed). The final reform approved in 2014 reduced subsidies to
solar farms to a point that was reported to reduce 40% of revenues for approximately
30% of the facilities. 120
In June 2015 the Spanish Government released a draft of the regulation changes
planned for embedded generation installations. The new draft contemplates the
elimination of any kind of compensation for the net energy non-commercial
embedded generators below 100kW may feed back into the grid, thus creating a
strong disincentive for PV installations and more so for domestic battery storage. If
this regulation change is finally approved customers with grid-connected PV systems
will need to install meters to pay network charges for their PV-generated electricity
(higher per kWh from PV than from the grid).121 122 It has been reported that these
regulation changes will extend the payback periods for PV rooftop-scale installations
to 31 years.123

117

http://pureenergies.com/us/blog/top-10-countries-using-solar-power/
Global Subsidies Initiative & International Institute for Sustainable Development (2014) A Cautionary
Tale: Spain’s Solar PV Investment Bubble
119 http://www.pv-magazine.com/news/details/beitrag/spain--renewable-sector-warns-80-of-pvproducers-set-to-go_100009882/#axzz3Eqh3OLh1
120 http://economia.elpais.com/economia/2014/06/06/actualidad/1402068417_666113.html
121 http://economia.elpais.com/economia/2015/06/24/actualidad/1435163869_581409.html
122 http://economia.elpais.com/economia/2015/06/08/actualidad/1433781909_066749.html
123 http://unef.es/2015/06/espana-da-la-espalda-al-sol/
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About MHC
MHC is a management consulting firm determined to make a difference by serving
the needs of the energy and water sectors in Australia.
Our quarterly journal, QSI Online, shares our insights with the industries we serve
and empowers businesses with high quality, content-rich and contemporary
information relevant to their industry.
Read it at www.marchmenthill.com/qsi-online

Our Philosophy
The MHC philosophy, validated and reinforced by our work for clients around the
world, holds that the value (V) of a consulting intervention rests on three
cornerstones:

Marchment Hill Consulting
Level 4, 530 Lonsdale Street
Melbourne, Victoria 3000, Australia
Phone: +61 3 9602 5604
Fax: +61 3 9642 5626
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