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What is IEA PVPS TCP?

The International Energy Agency (IEA), founded in 1974, is an autonomous body within the framework of the Organization for Economic
Cooperation and Development (OECD). The Technology Collaboration Programme (TCP) was created with a belief that the future of energy
security and sustainability starts with global collaboration. The programme is made up of 6.000 experts across government, academia, and
industry dedicated to advancing common research and the application of specific energy technologies.

The IEA Photovoltaic Power Systems Programme (IEA PVPS) is one of the TCP’s within the IEA and was established in 1993. The mission
of the programme is to “enhance the international collaborative efforts which facilitate the role of photovoltaic solar energy as a cornerstone
in the transition to sustainable energy systems.” In order to achieve this, the Programme’s participants have undertaken a variety of joint
research projects in PV power systems applications. The overall programme is headed by an Executive Committee, comprised of one
delegate from each country or organisation member, which designates distinct ‘Tasks,” that may be research projects or activity areas.

The IEA PVPS participating countries are Australia, Austria, Belgium, Canada, Chile, China, Denmark, Finland, France, Germany, Israel,
Italy, Japan, Korea, Malaysia, Mexico, Morocco, the Netherlands, Norway, Portugal, South Africa, Spain, Sweden, Switzerland, Thailand,
Turkey, and the United States of America. The European Commission, Solar Power Europe, the Smart Electric Power Alliance (SEPA), the
Solar Energy Industries Association and the Cop- per Alliance are also members.

Visit us at: www.iea-pvps.org

What is IEA PVPS Task 1?

The objective of Task 1 of the IEA Photovoltaic Power Systems Programme is to promote and facilitate the exchange and dissemination of
information on the technical, economic, environmental and social aspects of PV power systems. Task 1 activities support the broader PVPS
objectives: to contribute to cost reduction of PV power applications, to increase awareness of the potential and value of PV power systems,
to foster the removal of both technical and non-technical barriers and to enhance technology co-operation. An important deliverable of Task
1 is the annual “Trends in photovoltaic applications” report. In parallel, National Survey Reports are produced annually by each Task 1
participant. This document is the country National Survey Report for the year 2022. Information from this document will be used as input to
the annual Trends in photovoltaic applications report.

Authors

> Main Content: RJ Egan

» Data: N Haghdadi, Australian PV Institute (APVI), R, Passey, A Bruce (UNSW)
> Analysis: RJ Egan

> Editor: OA Ashby, M Watt

DISCLAIMER
The IEA PVPS TCP is organised under the auspices of the International Energy Agency (IEA) but is functionally and legally autonomous.
Views, findings and publications of the IEA PVPS TCP do not necessarily represent the views or policies of the IEA Secretariat or its

individual member countries
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EXECUTIVE SUMMARY

The Australian market for grid-connected photovoltaics (PV) slowed through 2022, in both
centralised (utility scale) and decentralised (rooftop) installs, with 4.2 GW of new solar
registered, a 15% decline on 2021 installations of 5 GW, with a significant drop in both
residential rooftop (-23%) and utility scale installs (-20%).

Additional annual rooftop installs on residential, commercial and industrial roofs was 2.8GW in
2022, after 3 GW in 2021. In 2022, commercial and industrial roofs exceeded residential
rooftops for the first time, due largely to the drop in residential installs, with 1.36 GW on
residential roofs and 1.47 GW on commercial and industrial roofs.

New centralised, utility scale solar connections dropped to the lowest annual install rate for five
years with less than 1.4 GW annual installs, off a high of 2.4 GW in 2018 and 2019, due to the
end of the large-scale systemssupport in 2020 under the Commonwealth
Government’s support for Large Scale Solar under the Renewable Energy Target, challenges
with connection to the grid and limited incentives or support mechanisms to encourage long-
term investment.

The total installed capacity at the end of 2022 reached 30 GW, meaning Australia has a
remarkable, and world leading installation rate of over 1.2 kW of solar per person, ahead of the
Netherlands and  Germany with around 1 kW/person  [https://iea-pvps.org/wp-
content/uploads/2023/04/IEA_PVPS Snapshot 2023.pdf]. However, should the drop in
installs to continue, Australia can be expected to lose this leadership position.

10 DAYS OF SOLAR

AT THE END OF 2022 AUSTRALIA
HAD AN INSTALLED PV CAPACITY

OF OVER 30GW!

AUSTRALIAN

Image: APVI Social Media campaing at end 2022, Ten Days of Solar.


https://iea-pvps.org/wp-content/uploads/2023/04/IEA_PVPS_Snapshot_2023.pdf
https://iea-pvps.org/wp-content/uploads/2023/04/IEA_PVPS_Snapshot_2023.pdf
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Annual PV Installations by Sector (MW)
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Figure 1. Annual PV installations by sector.

By end 2022, the average penetration of solar on free-standing homes reached 37%, and the
average size of new installations remained high at over 8.7 kW.

Historical trends in total installed capacity are shown in Figure 2, where a few highlights can
be seen:

e Inten years, since 2012, the install rate has grown more than four-fold, from 1 GW/year
in 2012 to 4.2 GW a year in 2022.

e More solar was installed in the single year 2022 (4.2 GW) than the sum of all
installations to the end of 2014 (4.1 GW)

e With close to 20 GW on rooftops (residential, commercial, and industrial), Australia has
continued the trend of doubling every three years with 10.4GW at end 2019 and 5.3GW
at end 2016.
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Cumulative PV Installations by Connection (MW)
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Figure 2. Cumulative Installs in Australia by connection.

The Australian market is very different to most world markets as it has been dominated by
rooftop PV rather than utility-scale systems. The demand for rooftop solar has kept Australia
in the top ten markets for photovoltaics by annual installs and total installed capacity for over
ten years, a remarkable outcome for a country of only 26 million people.

At the end of 2022, Australia saw:

e The total number of rooftop-installs exceed 3.3 million rooftop installations.

e Over 37% of free-standing households across the nation are now powered with a PV
system.

e The states of Queensland and South Australia average close to 40% of free-standing
homes powered by solar - and a significant number of localities have densities of
rooftop solar over 50%.

The percentage of residential rooftop dwellings is shown by state in Figure 3. Highlighting an
average penetration in the states of Queensland and South Australia close to 45%, with
populations of 5.2 million and 1.8m respectively. Tasmania, with a relatively low average
insolation of 3.67kWhrs per year has 20% of free-standing homes powered by solar PV.
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Percentage of dwellings with a PV sysiem by State/Territory
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In 2022, the average rooftop install (<100kW) was 8.7 kW, similar to 2021 at 8.8kW. The
average PV system size has grown steadily in the ten years since 2012, when systems
averaged less than 3kW. Over that time, the price of solar dropped, the number of commercial
and industrial rooftops grew and electricity prices increased.

Technology and manufacturing improvements led to a steep drop in prices between 2007
and 2013. Price then continued to drop, but less dramatically until 2022, when compounding
factors of supply chain challenges and growing demand has led to the first significant price
increase in years. Evidence is that the situation is improving over 2023, with a drop in the price
of silicon itself flowing through to lower module prices.

AgriPV has grown in interest over recent years, with a number of case-study plants built over
the last few years, typically around sheep grazing. In addition, there is significant interest in
massive PV plants of 10-30GW for industrial use and electricity export, with a number of
projects in the planning stage. In contrast, very little building-integrated PV (BIPV) was added
in 2021, and no new ‘Floatovoltaics’ have been recorded beyond the single 100kW installation
in 2017.

Policy settings remain a challenge, with issues around connection approvals, congestion
management and fragmentation with access arrangements, adding cost and risk to grid scale
projects.

Australia’s long-standing off-grid market continues to be important, particularly in residential
applications where PV continues to displace diesel in hybrid power systems and industrial and
agricultural applications, including power systems for telecommunications, signalling, water
pumping and lighting. In Western Australia (WA), microgrids and stand-alone power systems
(SPS) are being tested for wider implementation to better serve remote communities by taking
advantage of new renewable energy system technologies. These systems make use of PV
technology along with energy storage and advanced management systems to provide reliable
renewable power generation to isolated and fringe-of-grid communities, particularly those in
areas prone to extreme weather events.
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Looking to the future, Australia’s rooftop market is expected to remain strong through to 2030,
with increasing interest due to price pressures related to supply of coal and gas resulting from
the Russian invasion of the Ukraine and increasing reliability issues with old cold-fired plant
facing decommissioning in the next decade.

For large scale solar, there is a firm pipeline of projects, supported by state-based initiatives,
with all Australian states now having zero-carbon targets by 2050 and plans for Renewable
Energy Zones. A change of Federal government in Australia in mid-2022 led to an acceleration
in commitments to net-zero emissions that is expected to result in increased investor
confidence and growth in the solar PV sector. Some large prospective projects, in support of
energy exports, green-hydrogen and green-minerals processing could result in a market
significant boost, with each of the prospective projects positioned to add 4 GW per year in
demand if actioned.

Image: 30 MW King of the Hills Solar Farm Image provided by 5B Pty Ltd.

B ALK T N A
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1 INSTALLATION DATA

The PV power systems market is defined as the market of all nationally installed (terrestrial)
PV applications with a PV capacity of 40 W or more. A PV system consists of modules,
inverters, batteries and all installation and control components. Other applications such as
small mobile devices are not considered in this report.

For the purposes of this report, PV installations are included in the 2022 statistics if the PV
modules were installed and connected to the grid between 1 January and 31 December 2022,
although commissioning may have taken place at a later date.

1.1 Applications for Photovoltaics

Unlike most other markets, Australian solar installations are dominated by rooftop demand,
supported by a successful government incentive that delivers an upfront capital cost reduction
and will run until 2030. Over 30% of Australian free-standing homes are now powered by solar,
and an estimated 15% of total electricity demand, nationally, is met by solar energy.

The commercial and industrial rooftop market remains strong across the nation, and the
demand for rooftop solar has kept Australia in the top ten markets world-wide for photovoltaics
by both annual installs and total installed capacity since records started (https://iea-
pvps.org/annual-reports/), a remarkable outcome for a country of only 25.7 million people. The
utility scale solar market grew with the benefit of incentives through until 2020. With the
removal of incentives, the utility scale market initially contracted and has averaged
1.5GW/annum over the last three years.

There are only small activities that target BIPV, floating PV and VIPV, typically only at research
or demonstration scale. AgriPV is however of growing interest with several trials underway,
largely involving the grazing of sheep under the array.

At times over 2022, in the state of South Australia, with a population of 1.77 million, rooftop
solar alone has been sufficient to power the state and excess power from rooftop and large
scale solar was exported to neighbouring states for over the four hours around mid-day
(https://reneweconomy.com.au/rooftop-solar-meets-all-local-network-demand-in-south-
australia-for-more-than-five-hours/).

1.2 Total photovoltaic power installed

PV connected to the grid in Australia has benefitted from incentives and support from the
national government through a Renewable Energy Target (RET). The RET is delivered through
the Small-scale Renewable Energy Scheme (SRES) for systems up to 100kW and will continue
to 2030. The Large-Scale Renewable Energy Target (LRET) for systems over 100kW
concluded in 2020. Data is collected by the Federal Governments Clean Energy Regulator.

Small-scale systems create trading certificates (STCs) which are redeemable as an upfront
capital subsidy. Large systems produce generation certificates (LGCs) which are redeemable
annually based on energy generated. These incentives come with a reporting obligation and
are categorised into small (<100kW) and large-scale systems (>100kW). Within these
categories residential solar is typically considered 0-10kW while commercial and industrial

10
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installations are typically rated at 10-100kW. Above 100kW there is a mix of commercial,
industrial, and ground mount up to 5SMW; installations above SMW are usually ground mounted.
The STC system will run to 2030, with an annual reduction in the support. The LGC system is
closed, with certificates to continue to be redeemed and traded for some time.

Table 1: Annual PV power installed during calendar year 2022.

Installed PV capacity in 2022 [MW] AC or DC
Decentralized 2,828 DC
Centralized 1,377 DC
Off-grid 34 DC
Total 4,239 DC

Image: 1,905 Suntech solar panels at a total capacity of 380kW on the roof of the Sydney
Theatre Company. Image provided by Suntech.
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Table 2: PV power installed during calendar year 2022.

Installed PV Installed PV AC or DC
capacity [MW] capacity [MW]
Residential 1,360 DC
BAPV Commercial 2,828 1,375 DC
Industrial 93.9 DC
Residential
Grid- BIPV Commercial
connected
Industrial
Ground-mounted 1,377 DC
Utility- Floating 1,377
scale
Agricultural
Residential 34 DC
Off-grid Other 34
Hybrid systems
Total 4,239 DC
Table 3: Data collection process
If data are reported in AC, please
mention a conversion coefficient to
estimate DC installations.
Is the collection process done by an
official body or a private Official
company/Association?
Large Scale:

Link to official statistics (if this exists)

Small Scale:

http://www.cleanenergyregulator.gov.au/RET/About-the-
Renewable-Energy-Target/Large-scale-Renewable-Energy-

Target-market-data/large-scale-renewable-energy-target-
supply-data

http://www.cleanenergyregulator.gov.au/DocumentAssets/P
ages/Postcode-data-for-small-scale-installations---SGU-
Solar.aspx

12
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Table 4: The cumulative installed PV power in 4 sub-markets

Off-grid [MW] Grid-connected ci:fr;cl?z':;e["n;“’z]
Year (includin.g large distributed [MW] e, s Total [MW]
hybrids) (BAPV, BIPV) el

2010 87.8 479 3.8 571
2011 101 1268 7.4 1376
2012 118 2276 21.5 2416
2013 132 3070 24 3226
2014 148 3 875 68.5 4 092
2015 173 4 580 356 5109
2016 210 5329 446 5985
2017 247 6 145 740 7132
2018 284 8 030 3272 11 586
2019 303 10 396 5701 16 400
2020 330 13476 7 285 21101
2021 361 16 760 9008 26 129
2022 395 19 588 10 385 30 368

Small changes have been made to historical values reflecting changes in the source data.

Installs can be reported as much as a year later.

13
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Table 5: Other PV market information

during the year [MW]

2022
Residential 3019411
Commercial 358 250
Number of PV systems in Industrial 1498
operation in your country
Utility-scale 150
Off-grid
Decommissioned PV
systems during the year Unknown
[MWT*
Repowered PV systems Unknown

Table 6: PV power and the broader national energy market

consumed PV electricity) in [GWh]

2021 2022
Total power generation capacities [GW] 267.4 267.4
Estimated total PV electricity production (including self- 36 42

These figures remain unchanged since 2022 as the data is yet to be updated.

14
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1.3 Key enablers of PV development

Table 7: Information on key enablers.

Description

Annual Volume

Total Volume

Source

Decentralized
storage systems

Grid connected
batteries
registered

21 409 residential
units, averaging
around 7kWh

65 766 residential
units, averaging
around 7kWh

CER data for count
-https://www.cleanener
gyregulator.gov.au/Doc
umentAssets/Pages/St

ate-data-for-battery-
installations-with-small-

scale-systems.aspx

Residential Heat

https://www.cleanenerg

yregulator.gov.au/RET/

Scheme-participants-
and-industry/Agents-

423 075
Pumps [#] and-installers/Small-
scale-systems-eligible-
for-certificates/Register-
of-solar-water-heaters
. https://electricvehicleco
Electric cars [#] 33410 83 000

uncil.com.au/

Electric buses
and trucks [#]

Other (up to you)

15
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2 COMPETITIVENESS OF PV ELECTRICITY

2.1 Module prices

Table 8: Typical module prices

‘%

Lowest price of a Highest price of a Typical price of a

Year standard module standard module standard module
crystalline silicon crystalline silicon crystalline silicon

[$ /W] [$ /W] [$ /W]

2006 7.5 8.5

2007 7 8

2008 5 8

2009 3 6

2010 2 3.2

2011 1.2 2.1

2012 0.9 1.5

2013 0.5 0.75

2014 0.62 0.8

2015 0.62 0.8

2016 0.57 0.78

2017 0.53 1.35 0.67

2018 0.35 1.15 0.55

2019 0.35 1.15 0.52

2020 0.3 1.15 0.47

2021 0.3 1.15 0.55

2022 0.35 1.3 0.57

Average price, inferred from system prices.

- The minimum price that has been achieved in 2022 was from imported panels.
- Module prices remain high due to supply chain challenges and increased shipping

costs

16
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2.2 System prices
Table 9: Turnkey PV system prices of different typical PV systems

>20 MW

specific customer and the purpose is to produce
electricity for sale.

. . S . . Current
Category/Size Typical applications and brief details prices [$ W]
A stand-alone PV system is a system that is installed to
Off-grid 1-5 kW generate electricity to a device or a household that is not NA
connected to the public grid.
Grid-connected, roof-mounted, distributed PV systems
Residential BAPV 5-10 | installed to produce electricity to grid-connected 150
kW households. Typically roof-mounted systems on villas '
and single-family homes
Residential BIPV 5-10 Grld—conpected, building mtegrateq, .dIStI'IbUFed PV
systems installed to produce electricity to grid-connected NA
kW . : . .
households. Typically, on villas and single-family homes.
Grid-connected, roof-mounted, distributed PV systems
Small commercial installed to produce electricity to grid-connected 155
BAPV 10-100 kW commercial buildings, such as public buildings, multi- '
family houses, agriculture barns, grocery stores etc.
Grid-connected, building integrated, distributed PV
Small commercial systems installed to produce electricity to grid-connected NA
BIPV 10-100 kW commercial buildings, such as public buildings, multi-
family houses, agriculture barns, grocery stores etc.
Grid-connected, roof-mounted, distributed PV systems
Large commercial installed to produce electricity to grid-connected large 155
BAPV 100-250 kW commercial buildings, such as public buildings, multi- ’
family houses, agriculture barns, grocery stores etc.
Grid-connected, building integrated, distributed PV
Large commercial systems installed to produce electricity to grid-connected NA
BIPV 100-250 kW commercial buildings, such as public buildings, multi-
family houses, agriculture barns, grocery stores etc.
Industrial BAPV 250 erd—connected, roof—mou-nt-ed, dISt.rIbUted PV sy;tems .
KW installed to produce electricity to grid-connected industrial 1.50
buildings, warehouses, etc.
Grid-connected, ground-mounted, centralized PV
Small centralized PV system§ that work as. cen.tral power st.a.’uor.\. The .
electricity generated in this type of facility is not tied to a NA
1-20 MW e .
specific customer and the purpose is to produce
electricity for sale
Grid-connected, ground-mounted, centralized PV
Larae centralized PV systems that work as central power station. The
9 electricity generated in this type of facility is not tied to a NA

17
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The figures reported in the table above are an average price for a rooftops installation of 9kW
excluding subsidies which reduce the system cost by a further 40c/W (on average), depending
on insolation.

Residential and commercial prices are based upon a dataset provided by PV lead generator
Solar Choice. Small-scale systems are eligible for an up-front subsidy that is excluded in the
table below. Prices quoted are also exclusive of sales tax (GST).

Pricing is all inclusive for rooftop solar mounts including installation, connection, and
registration.

Table 10: National trends in system prices for different applications

Residential BAPV (Grid Small commercial BAPV Large commercial BAPV
connected, roof-mounted, (Grid connected, roof- (Grid connected, roof-
Year distributed PV systems 5- mounted, distributed PV mounted, distributed PV
10 kW systems 10-100 kW systems 100-250 kW
[$/kW] [$/kW] [$/kW]
2005 12
2006 12.5
2007 12
2008 12
2009 9
2010 6
2011 3.9
2012 3
2013 3.1
2014 2.77 2.68
2015 2.45 2.07
2016 242 2.08
2017 2.22 2.01
2018 1.72 1.77 1.77
2019 1.6 1.5828 1.44
2020 1.518 1.5828 1.44
2021 1.55 1.6 1.6
2022 1.5 1.55 1.55

18
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2.3 Cost breakdown of PV installations

The cost breakdown of a typical 5-10 kW roof-mounted, grid-connected, distributed PV system
on a residential single-family house and a typical >10 MW Grid-connected, ground-mounted,
centralized PV systems at the end of 2022 is presented in Table 11 and Table 12, respectively.

The cost structure presented is from the customer's point of view, i.e. it does not reflect the
installer companies' overall costs and revenues. The “average” category in Table 11 and Table
12 represents the average cost for each cost category and is the average of the typical cost
structure. The average cost is taking the whole system into account and summarizes the
average end price to customer. The “low” and “high” categories are the lowest and highest cost
that has been reported within each segment. These costs are individual posts, i.e. summarizing
these costs do not give an accurate system price.

Table 11: Cost breakdown for a grid-connected roof-mounted, distributed residential PV
system of 5-10 kW

Cost category Average [$/ W] Low High
[$ /W] [$ /W]
Hardware
Module 0.55 0.3
Inverter 0.2
Mounting material 0.22
Other electronics
(cables, etc.)
Subtotal Hardware 0.97
Soft costs
Planning

Installation work

Shipping and travel
expenses to
customer 0.59

Permits and
commissioning (i.e.,
cost for electrician,
etc.)

Project margin

Subtotal Soft costs 0.59
Total (excluding

VAT) 1.56
Average VAT

Total (including 156

VAT)
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Table 12: Cost breakdown for a grid-connected, ground-mounted, centralized PV
systems of >10 MW

Insufficient public data is available for grid-connected, ground-mounted PV systems as these
are commercial installations.

High
Cost category Average [$ /W] [; tI)VV:II] [$ /g\’N]
Hardware
Module
Inverter

Mounting material

Other electronics
(cables, etc.)

Subtotal Hardware

Soft costs

Planning

Installation work

Shipping and travel
expenses to
customer

Permits and
commissioning (i.e.
cost for electrician,
etc.)

Project margin

Subtotal Soft costs

Total (excluding

VAT) 0
Average VAT
Total (including 0

VAT)
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2.4 Financial Parameters and specific financing programs

Table 13: PV financing information in 2022

Different market segments Loan rate [%]
Average rate of loans — residential installations 4%
Average rate of loans — commercial installations 5-6%
Average cost of capital — industrial and ground-mounted installations 6-7%

Image: Commercial and industrial rooftops present a significant growth opportunity.
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2.5 Additional Country information

Table 14: Country information

Retail electricity prices for a

household [$/W] AUD 0.2-0.42 $/kWh

Retail electricity prices for a

commercial company [$/W] AUD 0.23-0.42 $/kWh

Retail electricity prices for an

industrial company [$/W] AUD 0.20-0.30 $/kWh

Population at the end of 2022 25,750,198

Country size [km?] 7.69m

Average PV yield in [kWh/kW] and 1400

range

PV yield value information generalised average as conditions vary significantly

across Australia

Image: Large Scale Solar, waiting for sunrise.
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3 POLICY FRAMEWORK

This chapter describes the support policies aiming directly or indirectly to drive the
development of PV. Direct support policies have a direct influence on PV development by
incentivizing or simplifying or defining adequate policies. Indirect support policies change the
regulatory environment in a way that can push PV development.

Table 15: Summary of PV support measures

Commercial +

Category Residential Industrial Centralized
Measures in 2022 On-going New On-going New On-going New
Feed-in tariffs yes

Feed-in premium (above
market price)

Capital subsidies yes yes

Green certificates yes yes

Renewable portfolio
standards (RPS) with/without
PV requirements

Income tax credits

Self-consumption yes yes

Net-metering

Net-billing

Collective self-consumption
and virtual net-metering

Commercial bank activities
e.g. green mortgages yes yes
promoting PV

Activities of electricity utility

. es es
businesses y y

Sustainable building

: yes
requirements

BIPV incentives

Merchant PV/PPA facilitating

yes
measures

Other (specify)
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3.1 National targets for PV

The Renewable Energy Target (RET) is designed to reduce emissions of greenhouse gases
in the electricity sector and encourage the additional generation of electricity from sustainable
and renewable sources.

The RET is made up of two parts — the Large-scale Renewable Energy Target (LRET), of
33,000GWh that was met by 2020, and the Small-scale Renewable Energy Scheme (SRES)
that has no set target and provides for a reduction in the upfront capital cost for systems under
100kW that is based on energy generated and reduces over time to 2030. Details are provided
below.

3.2 Direct support policies for PV installations
3.2.1 The Renewable Energy Target

3.2.1.1 The Renewable Energy Target

The Renewable Energy Target works by allowing large-scale power stations and the owners
of small-scale systems to create large-scale generation certificates and small-scale technology
certificates respectively for every megawatt hour of power they generate. Certificates are then
purchased by electricity retailers (who supply electricity to householders and businesses) and
submitted to the Clean Energy Regulator to meet the retailers' legal obligations under the
Renewable Energy Target. This creates a market which provides financial incentives to both
large-scale renewable energy power stations and the owners of small-scale renewable energy
systems.

The RET is funded by cross-subsidy, leveraged upon all electricity consumption except for
certain classes of industrial electricity consumers.

3.2.1.2 Small-scale Renewable Energy Scheme (SRES)

The SRES covers small generation units (small-scale solar photovoltaic, small wind turbines
and micro hydroelectric systems) and solar water heaters, including heat pumps, which can
create small-scale technology certificates (STCs).

There is no cap on the number of STCs that can be created, but the scheme has a completion
date of 2030. Deeming arrangements mean that PV systems up to 100 kW could claim 15
years’ worth of STCs up front up to 2015, based on expected output at the system location.
Since 2015, new installs receive one year less deeming each year, in line with the RET
completion date of 2030.

Small-scale technology certificates can be created following the installation of an eligible
system and are calculated based on the amount of electricity a system produces or replaces
(that is, electricity from non-renewable sources). Generally, householders who purchase these
systems assign the right to create their certificates to an agent in return for a lower purchase
price. The level of this benefit differs across the country depending on the level of solar energy.

The Clean Energy Regulator (CER) manages transfer of STCs through a voluntary 'clearing
house' and liable entities are required to surrender STCs to the CER four times a year. The
dollar value of these STCs is discounted from the upfront cost of the installation. With support
from the SRES, and the declining cost of PV systems, both the volume of new small-scale
installs and the average system size has grown year on year.
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3.2.1.3 Large-scale Renewable Energy Target (LRET)

The LRET, covering large-scale renewable energy projects like wind farms, commercial-scale
solar and bioenergy includes legislated annual targets and had an initial target of 41 000 GWh,
reduced in 2015 to 33 000GWhr, which was achieved in late 2019, ahead of the 2020 target.
Liable entities meet their obligations by acquiring and surrendering Large-scale Generation
Certificates (LGCs), with 1 LGC created for each MWh of renewable electricity.

3.2.2 National Government Agencies
3.2.2.1 National Government Agencies

The Australian Renewable Energy Agency (ARENA), Clean Energy Finance Corporation
(CEFC), and Clean Energy Innovation Fund (CEIF) continued to operate throughout 2022 to
support the deployment of renewable and clean energy technologies, with a reducing focus on
solar PV in favour of higher risk projects including hydrogen electrolyser technologies and
related projects.

The Australian Renewable Energy Agency (ARENA) is an Australian Government statutory
agency, established in 2012 by the Australian Renewable Energy Agency Act 2011 (ARENA
Act).

ARENA supports the global transition to net zero emissions by accelerating the pace of pre-
commercial innovation, to the benefit of Australian consumers, businesses and workers.
ARENA supports renewable energy technologies to become commercially viable by investing
in innovation and knowledge. It invests throughout the innovation chain, balancing investment
in emerging commercial technologies with earlier-stage research, development and
demonstrations to address long-term needs.

ARENA has been directly responsible for many renewable energy success stories including:

- world-leading solar photovoltaic (PV) research, through ongoing funding of the
Australian Centre for Advanced Photovoltaics (ACAP), including, in 2022 announcing
a renewed commitment to support research out to 2030, and a suite of commercially
driven research projects valued at AUD 40m, with a focus on driving cost reductions
through world-leading solar PV research into both high efficiency solar cells and low-
cost deployment.

- support for innovation, trials and pilots in demand response, virtual power plants and
energy engagement to help pave the way for a better understanding of consumer
behaviour and identify opportunities to reduce consumer costs.

- co-investment in large-scale solar and batteries to de-risk large projects, to enhance
the reliability of supply and to provide support for power system security as Australia
transitions to a low emissions energy future.

Source: https://arena.gov.au/assets/2022/10/arena-annual-report-21-22.pdf

3.2.2.2 Clean Energy Finance Corporation (CEFC)

The Clean Energy Finance Corporation (CEFC) is a Commonwealth Government initiative with
a clear mission to accelerate investment in Australia’s transition to net zero emissions. The
CEFC invests to lead the market, operating with commercial rigour to address some of
Australia’s toughest emissions challenges.

With the increase in experience and competitive pricing for utility scale solar, CEFC investment
is shifting away from solar to enabling technology, including increased transmission.
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2022 project commitments related to solar photovoltaics include co-investment in the 200MW
Blue-Grass Solar Farm, using bi-facial cell technology in the Darling Downs Renewable Energy
Zone and the award-winning Blind Creek Solar (350MWac) and Battery Project (300MW /
600MWh) that, by co-locating with organic grass-fed lambs, regenerative agriculture and a soil
carbon sequestration project, progresses experience with agri-PV.

Source: https://www.cefc.com.au/annual-report-2022/

3.2.2.3 Clean Energy Innovation Fund (CEIF)

The Clean Energy Innovation Fund is an AUD 200 million program supporting the growth of
innovative clean energy technologies and businesses, including Australia’s first Clean Energy
Seed Fund.

3.2.2.4 Australian Energy Market Operator (AEMO)

AEMO develops and maintains an Integrated System Plan (ISP); a whole of electricity system
plan that provides a roadmap for the efficient development of the National Electricity Market
(NEM) over the next 30 years and beyond. The 2022 release reports an expectation that
renewables in Australia's main grid is expected to surge from around 30 per cent now to a
share of 83 per cent by 2030, with a fivefold increase in rooftop solar PV, an overall nine -times
growth in large scale renewable capacity (wind and solar) and three times as much “firming”
capacity, largely through storage. Much of this will be “distributed” storage, leaning on homes
and business, much as Australia now relies on rooftop solar.

Source: https://aemo.com.au/en/energy-systems/major-publications/integrated-system-plan-
isp/2022-integrated-system-plan-isp

3.2.3 Community Solar

Community Solar - No ongoing programs. The Federal Government Community Energy
Efficiency and Solar Grants program closed in 2021.

3.2.4 State-Based Incentives Including Feed in Tariffs

Complementing the established RET, state-based incentives have helped support PV markets
through feed-in-tariffs, cash incentives and reverse auctions.

Source: https://www.energy.gov.au/rebates
3.2.4.1 Direct Subsidies

Most state governments are now offering some type of incentive for solar plus battery
installations or to add a battery to an existing solar system:
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NSW:

ACT

VIC:

10 DAYS OF SOLAR

AUSTRALIA'S SOCIAL
AND COMMUNITY
HOUSING COULD HOST

AS MUCH AS

OF
ROOFTOP SOLAR

SN AUSTRALIAN
BN PV INSTITUTE

Image: APVI Social Media on assessing rooftop capacity for social housing.
https://apvi.org.au/solar-potential-of-australian-social-housing-stock/

The NSW Government is offering up to 3,000 free 3kW solar systems, including
installations, for low-income households.

Find out more: https://www.energy.nsw.gov.au/households/rebates-grants-and-
schemes/rebate-swap-solar-and-energy-efficient-upgrades

The ACT government is offering a solar for low-income program which can provide low
income houses up to AUD 2,500 to invest in a rooftop solar system. This involves an
incentive for supply and installation and an added interest-free loan which you pay back
within three years.

Source: https://www.climatechoices.act.gov.au/policy-programs/home-energy-
support-rebates-for-homeowners

Solar Victoria is providing a rebate of up to $1,400 for solar PV system installation, for
homeowners with existing homes, homes under construction and rental properties.
Find out more: https://www.solar.vic.gov.au/solar-panel-rebate

Solar Victoria is supporting eligible Victorian households to install a solar battery by
providing a point-of-sale discount up to a maximum of $2,950 for eligible customers.
Find out more: https://www.solar.vic.gov.au/solar-battery-rebate

27


https://www.energy.nsw.gov.au/households/rebates-grants-and-schemes/rebate-swap-solar-and-energy-efficient-upgrades
https://www.energy.nsw.gov.au/households/rebates-grants-and-schemes/rebate-swap-solar-and-energy-efficient-upgrades
https://www.climatechoices.act.gov.au/policy-programs/home-energy-support-rebates-for-homeowners
https://www.climatechoices.act.gov.au/policy-programs/home-energy-support-rebates-for-homeowners
https://www.solar.vic.gov.au/solar-panel-rebate
https://www.solar.vic.gov.au/solar-battery-rebate

~ :\
Task 1 — National Survey Report of PV Power Applications in COUNTRY “

NT:

SA:

WA:

Solar Victoria Not-for-profit community housing providers are eligible to apply for solar
panel rebates on behalf of their renter with a rebate amount up to $1,400 per tenancy.
Find out more: https://www.solar.vic.gov.au/solar-community-housing

The Solar for Business Program offers rebates that cover up to 50% up to AUD 3,500
to reduce the upfront cost of installing a solar PV system on a business, and access
to interest free loans.

Find out more: https://www.solar.vic.gov.au/solar-business-program

Under the Home and Business Battery Scheme the Northern Territory Government
homes and businesses are able to purchase a battery to fit their needs with a grant of
$450 per kilowatt hour of battery system capacity, up to $6,000.

Find out more: https://territoryrenewableenergy.nt.gov.au/programs

The Residential Solar PV program offers; 20% up to $1000 (1.5 kW to <10 kW), 20%
up to $2,500 (10 kW to <20 kW), 20% up to $5,000 (>20 kW) rebates on solar PV
systems.

The Business Solar PV program offers; 20% up to $1,250 (10 kW to <20 kW), 20%
up to $2,500 (>20 kW) rebates on solar PV systems for businesses.

The Energy Storage Systems program offers; 50% up to $2,000 on Battery energy
storage.

The Shared Solar Program offers; 20% up to $20,000 per site (with a maximum of
$500 per premise) Sharing of solar electricity between tenants in multi-storey
premises (>20 kW). Minimum 25% shared to individual tenants, not common areas.
The Energy Smart Building Program offers; 20% up to $25,000 Innovative, whole-
building approaches that make a measurable impact to energy efficiency and
electrification of the building.

Find out more about these incentives at: https://www.cityofadelaide.com.au/about-
council/grants-sponsorship-incentives/incentives-for-sustainability/#terms 4942717

Distributed Energy Buyback Scheme (DEBS) offers eligible customers a time of
export payment for electricity they export to the grid, including from rooftop solar PV
systems, batteries and electric vehicles.

Find out more at: https://www.wa.gov.au/organisation/energy-policy-wa/energy-
buyback-schemes

Feed in Tariffs: Each of the State and Territory jurisdictions have run their own feed-in tariff
(FiT) schemes, with all now closed to new entrants but with many still operating. Most PV
systems now receive feed-in tariffs with a value that is ostensibly based on the wholesale
electricity price but is often more because of customer acquisition value; in some states a
minimum value is stipulated by the government but in other states the value is left to electricity
retailers to decide. In Victoria, the value of avoided greenhouse gas emissions is included in
the mandatory minimum feed-in tariff.
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3.2.5 Local Government Incentives

Local Government Support: In 2022, local governments continued to play a part in supporting
the deployment of solar power systems. Local governments installed PV on their own
premises, offered Environmental Upgrade Agreements, supported community bulk-buy
initiatives, and have financially supported the Australian PV Institute’s SunSPoT that allows
households and businesses to obtain a better understanding of the financial outcomes of
installing solar in their roof https://www.sunspot.org.au/ .

10 DAYS OF SOLAR

THE NEW SUNSPOT
TOOL IS NOW
AVAILABLE!

HOW MUCH SOLAR

WILL FIT ON YOUR

ROOF?

Zmm AUSTRALIAN SunSP@T

Image: APVI Social Media on Solar Mapping Tool, SunSpot
https://www.sunspot.org.au/

Some additional examples include:

Sydney’s Randwick Council offers generous rebates of up to; $500 for a solar system, $1,000
for a home battery, $500 for an electric vehicle (EV) charger. And this is all within a single
financial year.

Source: https://www.solarquotes.com.au/blog/randwick-council-sustainability-rebates/

Port Adelaide Enfield Council has begun a pilot scheme to support small to medium enterprises
which allows them to apply for up to $500 for solar power and battery systems.

Source: https://www.solarquotes.com.au/blog/solar-port-adelaide-enfield-mb2431/
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3.2.6 BIPV Development Measures

There are no additional measures in place to specifically promote BIPV development in
Australia, though BIPV installations could qualify for some or all of the measures described
above for residential and commercial PV systems.

3.3 Self-consumption measures

Table 16: Summary of self-consumption regulations for small private PV systems in
2022

1 Right to self-consume Yes
Revenues from self-consumed . o
PV self- 2 Y Savings on the electricity bill
consumption Charges to finance .
3 Transmission, Distribution Charged to consumers, incorporated

. ) in the retail tariff in c/kWh.
grids and renewable levies

Revenues from excess PV . . .
4 electricity injected into the grid Different types of Feed-in Tariffs

In 2021, the market operator
changed the settlement period from
the former current 30-minute
wholesale electricity spot market

Excess PV Maximum timeframe for : . :
. 5 . settlement period to five-minutes,
electricity compensation of fluxes . . .
providing a better price signal for
investment in faster response
technologies, such as batteries and
gas peaking generators
6 Geographical perimeter (use of | Feed-in-tariff payments only, no use
the public or private grid) of grid possible for trading
Number of participants no collective self-consumption,
7 (individual or collective self- distribution costs apply to all excess
consumption) PV electricity
Premium FiTs differ between
8 Regulatory scheme duration jurisdictions, and standard FiTs are

revised annually

Other 9 Third party ownership Yes (for ex solar leasing)
characteristics accepted
Grid codes and/or additional
10 taxes, fees impacting the No

revenues of the prosumer

Regulations on enablers of
11 self-consumption (storage, None
DSM)
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Some regional limits on system size
12 PV system size limitations to connect. Some regional limits
requiring self-consumption only.

13 Electricity system limitations None (except additional grid codes)

14 Additional Features None

3.3.1 Change to 5 Minute Settlement

The introduction of 5-minute settlement to the Australian Energy Market in 2021 has led to
some significant changes in bidding practices for generators and batteries in the energy
market, with some of the big-battery projects benefiting from arbitrage opportunities. In
contrast to bidding under the 30min period, the market is not seeing a rush to negative price-
bi