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Executive Summary 
This report provides an evaluation and review of the three shared solar photovoltaic 

(PV)/storage embedded networks at the White Gum Valley (WGV) housing precinct located 

in Perth, Western Australia. Three residential apartment buildings of varying size were fitted 

out with a shared centralised battery and rooftop solar PV system providing electricity 

behind the meter (BTM), with a single grid connection as a back-up. In line with the final 

delivery milestone, this report provides an overview and review of the following: 

1. Governance model used and systems; 

2. Strata management feedback and lessons learned; and 

3. Implications of the system. 

The first section details the governance models (resident owned, shared ownership and 

third-party ownership) and the system information, for three different strata lot 

developments. The models have been examined for the shared benefits, risks and costs 

between developers, owners, tenants, strata bodies and utilities. They have included the 

energy system design, billing, legal addendums for dwelling purchasers and dwelling 

leases. The financial aspects of the governance models have been studied, tested and 

demonstrated for each development. This included project costs which have been 

compared, examined and entered into a financial model assessing Net Present Value 

(NPV), Internal Rate of Return (IRR) and savings/avoided costs. Given the timing of the 

project (the technology of integrated battery/solar only became commercially viable from 

2016 onwards), and after deducting the grant funding at the capital raising stage, these 

projects have been mildly good investments. However, the learnings have provided 

valuable insights into the widespread deployment of these systems. 

Secondly, the report documents the interaction between the governance model and the 

strata management firms. The legal vehicle used to deploy these systems was the Strata 

Titles Act, which facilitates the shared ownership of the common solar/battery assets. The 

governance model relies on the strata management company to execute it as designed. 

There was some resistance from the strata management companies involved as the 

business as usual (BAU) approach for managing electricity in these types of development is 

through application of individual billing at the residential tariff (via sub-metering of each 

apartment), despite bulk electricity being purchased at a reduced rate. 

There have been several lessons learned over the course of deploying these shared 

solar/battery systems across three sites. There have been learnings from technical, 

economic and human behaviour related perspectives. Technically, the deployment of these 
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systems has been considered innovative, with numerous unforeseeable technical 

challenges to overcome. There were also project management challenges, particularly 

around delivering cost effective system installations when surrounded by multiple 

contractors on site. Finally, there have been many economic learnings which have occurred 

largely through consumer energy consumption behaviours in addition to negotiating with 

strata managers and owners corporations. 

Finally, the implication of this work is that it should lead to increased uptake of solar PV in 

strata residential developments. The energy market consists of increasing levels of 

distributed energy. While rooftop solar has become widely accepted by the residential 

housing market, issues with shared ownership, lack of available frameworks and pricing 

incentives have prevented renewable energy uptake in apartments and other strata 

developments. Few multi-unit solar/storage developments with shared governance 

currently exist and until now, there has been no clear Australian model to operate them.  

This project has provided scalable and generalisable models for shared ownership of solar 

and storage in medium density developments. The deployed models have been designed 

to be adaptable and scalable to suit different development types including built strata, 

survey strata and community title. Currently being deployed over two other developments, 

the WGV site has served as an exemplar demonstration of the effectiveness of the 

governance model in enabling greater uptake of solar PV and storage, with the potential for 

adoption across apartment housing in Western Australia and across other parts of 

Australia. 
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Project Overview 
This document outlines lessons learned from the research project “Increasing the 

uptake of solar PV and battery storage in strata residential developments”. The 

project followed three solar storage developments during deployment from 2015 to 

2020. The development (WGV, White Gum Valley) is now complete and the systems 

fully functional. 

Project Description 
Although there is a large amount of rooftop solar in Western Australia, there is limited 

uptake of solar and battery assets in medium/high-density residential buildings, and there is 

no clear Australian model for how to install, manage and operate them. Developers whose 

projects require electricity network upgrades to manage demand, could instead install a 

shared solar storage system. This would reduce network requirements and costs and could 

create a more attractive housing product. The Strata Title Act 1985 and the Strata Titles 

General Regulations 1996 (STGR) can be used to allow shared ownership of assets such 

as solar and battery systems. In Western Australia, medium/high-density housing makes up 

45% of new housing supply1. 

In response to this Curtin University has developed open-source governance models to 

allow shared solar PV, battery and monitoring systems to be used in medium and high-

density apartments. Current billing practice is to offer BTM storage and to simply divide the 

incoming bill from the master meter. However, this is not always fair for residents with 

differing consumption profiles and usage times. This new governance model develops a 

more equitable system to measure the allocations of energy, and to facilitate trading and 

billing of energy between dwellings. This has been shown to create financial value for 

residents. Many options for managing this energy market were evaluated, and Distributed 

Ledger Technology (DLT) from technology company Power Ledger, has been used to 

operate the governance model.  

The project partners included: ARENA, Curtin University Sustainability Policy Institute 

(CUSP), CRC for Low Carbon Living, Landcorp (DevelopmentWA), Solar Balance, 

                                                 
1 Australian Bureau of Statistics (2016), 2900.0 - Census of Population and Housing: Understanding the 
Census and Census Data, Australia, 2016. Retrieved from 
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/2900.0~2016~Main%20Features~STR
D%20Dwelling%20Structure~10135 
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Synergy, Western Power, Access Housing, the City of Fremantle, and Yolk. This project 

titled ‘Increasing the Uptake of Solar PV in Strata Residential Developments’, was funded 

by the Australian Renewable Energy Agency (ARENA), with a total amount of $2.59m. 

 

Project Objectives 
To increase the uptake of solar and battery assets in medium/high-density residential 

buildings, a clear governance model for the process needs to be developed. One objective 

of this project was to develop a functioning, scalable and adaptable governance model over 

three apartment sites at the WGV (White Gum Valley) housing precinct — a 110 dwelling 

residential housing located in White Gum Valley, Fremantle. The WGV project was 

designed to provide WGV a usable set of guidelines for future medium/high-density 

housing. The WGV site could demonstrate the effectiveness of the governance models and 

microgrid design for solar storage systems for these urban strata developments. 

Although the potential solar PV/storage uptake for existing Australian developments and for 

future developments is quite high, there is a need to examine and identify key barriers and 

drivers impacting this uptake. Along with this, there is value in reviewing the costs, benefits 

and risks of the identified governance models from the perspective of all affected 

stakeholders. 

Increased solar PV generation requires electricity network upgrades to manage demand, 

hence it is essential to also investigate network implications for mainstream deployment of 

shared solar storage systems. 

Approach 
There are three medium density strata developments within the WGV site. These are Gen 

Y, Sustainable Housing for Artists and Creatives (SHAC) and Evermore (Table 1). Each of 

the three sites has within it an embedded network with all energy consumed within 

dwellings and common areas located behind a single connection point. The dwelling 

owners have joint ownership of the solar storage system through the unit entitlement 

scheme under the Strata Titles Act. Each dwelling is allocated a proportion of the energy 

generated from the system; a proportion is also set aside for the common areas. Any 

allocation that is not consumed can be traded with other residents peer-to-peer (P2P). The 

internal price for electricity is set by the dwelling owners and could be changed with time, 
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which is less than the energy retailer’s electricity tariff. Payment for energy is made to the 

strata management, which can be deducted from the strata levy. This enables tenants to 

also benefit from the system as they will also pay the strata for electricity at the price 

agreed by the council of owners (‘Council’). The Power Ledger platform has been used to 

provide all the meter reading, trading and statement of use services for each microgrid. 

Table 1 Description of the three medium density developments at WGV 

Buildings Apartments PV System 
(kWp) 

Energy Storage 
(kWh) 

Self-Supply 
(%) 

Gen Y 3 9 10 42 

SHAC 12 + 2 x shared 
gallery spaces 20 40 68 

Evermore 24 54 150 54 

Progress 
The governance models were developed and implemented into three property 

developments within the infill greenfield site, WGV. Data was collected from the project to 

examine the shared benefits, risks and costs between developers, owners, tenants, strata 

bodies and utilities. The considerations included the energy system design, billing, legal 

documentation for the strata and for dwelling purchasers, and dwelling leases. The financial 

aspects of the governance models were studied, tested and demonstrated in three different 

strata lot developments. The instructions developed are adaptable and scalable for similar 

strata projects across Australia. 

The WGV site has served as a demonstration of the effectiveness of the governance model 

in enabling greater solar PV and storage to be adopted across apartment housing in 

Western Australia. On average, the three sites were estimated to become 80% energy self-

sufficient, and the integrated solar systems demonstrated a return on investment of up to 

11%. This was calculated over the useful life of the solar PV (20 years) and includes the 

purchase of a replacement battery at the 10 year mark. In terms of electricity costs, 

consumers were better off as the governance model ensured they were billed appropriately. 

Further, they were rewarded for using less than their allocation as P2P trading enabled 

neighbours to trade surpluses. 
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Lessons Learned 

Implications for industry and critical 
lessons 
A summary of the critical lessons learned in terms of all of the stakeholders is given below.  

Customer 

• Based on interviews with residents across the three sites, there was strong interest in 

sharing electricity from a shared solar storage integrated battery solar system within 

an embedded network2. Overall, three main benefits of having a renewable energy 

system were expressed: environmental sustainability (“fighting climate change”, 

“cleaner energy”, “not burning fossil fuels”); energy cost savings; and a positive 

psychological effect related to the lower environmental impact (having solar “made 

them feel good”, was a “status symbol”)2. 

• All customers have been financially better off as they pay much less for electricity 

than had they purchased purely from the grid. Additionally, the daily energy demand 

of the average apartment unit is 57% lower than the benchmark for a typical Perth 

apartment. On average the yearly grid imported electricity from the three sites was 

40% of the demand whilst renewables provided 60% of the energy demand. The cost 

of the system was subsidised however, as at the time the project was deployed the 

technology was not cost competitive. 

• Education is required for property developers and strata companies on the benefits of 

this model as opposed to BAU. Future projects should also include hands-on training 

with strata managers (or whichever party will be administering electricity 

billing/trading) for at least one complete billing cycle). There is also a requirement for 

prescriptive and easy-to-follow instructions on how to administer the systems over the 

longer term. A detailed timeline of education and engagement activities, with key 

milestones, should be developed for residents, strata managers and any other 

interested parties involved in similar shared solar-battery projects. 

                                                 
2 Hansen, P., Morrison, G., Zaman, A., & Liu, X. (2020). Smart technology needs smarter management: 
Disentangling the dynamics of digitalism in the governance of shared solar energy in Australia. Energy 
Research & Social Science, 60, 101322. doi:https://doi.org/10.1016/j.erss.2019.101322 

https://doi.org/10.1016/j.erss.2019.101322
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• Interviews revealed a considerable degree of divergence between stakeholders’ 

levels of understanding and knowledge of the system design, roles, and project 

progress. Communication is key — between partner organisations, and partners and 

residents. 

Regulatory 

• The governance model can be equally applicable to the building stock covered under 

the Community Titles Act 2018 (Commercial and mixed residential- commercial) and 

in fact there may be a greater ability to monetise savings through the reduced power 

costs of users from a solar storage system. 

• Integrated solar battery systems could have targets or become mandatory in all new 

builds to reduce pressure on capacity-constrained electricity networks for meeting 

density targets. 

• If a development has surplus energy to its need, and if there is a market mechanism 

whereby they could trade solar, battery or capacity energy with the market, this could 

provide an additional income stream to the development. Further, this could provide 

additional supply of capacity and energy and deliver system benefits. Market 

mechanisms that facilitate this kind of trading could also encourage larger sizing of 

solar storage systems and reduce the likelihood of developments disconnecting from 

the grid. 

Technical 

• There were challenges with Western Power approvals for batteries at scales used in 

this project. As the system’s inverter was one typically used on an industrial scale, its 

residential application required testing to conform to Australian Standards. This 

required close consultation and liaison between multiple stakeholders (Western 

Power, Balance, Siemens, Clean Energy Council, and an SAA Australian test 

laboratory). Proper communication by technical experts in industry was vital in 

understanding the technical requirements and for providing operational efficacy of the 

system. The recommendation is to have network operators involved in the project 

commissioning phase. Although these issues caused significant delay to the project 

(approximately 16 months), all were overcome in a collaborative way between 

Balance and Western Power, which has set a precedent for future initiatives. 

However, future delays could be avoided by choosing equipment which is already 

compliant with Australian Standards, in a sense this project has set a precedent for 
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deployment of the shared solar storage system in medium density housing. 

• Further investigation needs to be done in quantifying benefits of deploying BTM 

generation and storage on the provision of network infrastructure. Specifically, its 

effects on ‘Design After Diversity Maximum Demand’ (DADMD), which is the 

maximum demand the electrical distribution network (local transformer) is capable of 

supplying expressed as an average per dwelling. This would provide a clear business 

case for property developers installing solar storage systems. 

Market 

• As the feed-in-tariff (FiT) for commercial-scale customers (i.e. the body corporate) is 

0 c/kWh, there is a large volume of ‘lost revenue’, which implies greater opportunity 

for maximising economic benefits by incentivising P2P trading between the buildings 

or investing in additional storage, as a large volume of electricity was still ‘sold’ to grid 

at 0 c/kWh. 

• P2P trading across the grid, between the three sites, and with the market could be 

facilitated. Co-location of generation and consumption reduces line losses (and 

reliance on transmission) and could result in improved network pricing. Trials in this 

regard could be undertaken to quantify these system benefits. 
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Section 1: Evaluation and review of the governance model 
and system 

Introduction 

The governance model developed has examined the shared benefits, risks and costs 

between developers, owners, tenants, strata bodies and utilities. The models include the 

energy system design, billing, legal addendums for dwelling purchasers and dwelling 

leases. This section details the governance models (resident owned, shared ownership and 

third-party ownership) and system information for each development.  

A governance model decision making tree has been constructed to indicate the value flow 

for payments, prices, and credit or expense allocations. A summary document has been 

produced which communicates the model to prospective users and shows the policy levers 

which could accelerate its adoption. 

The financial aspects of the governance models have been studied, tested and 

demonstrated for the three different strata lot developments. This includes project costs 

which have been compared and examined, and put into a financial model assessing: 

1) Net Present Value (NPV); 

2) Internal Rate of Return (IRR); and 

3) Savings/avoided costs. 

This section details the financial metrics used to assess the WGV project, now that each of 

the three apartment buildings with shared solar/storage have been completed and are fully 

occupied/tenanted. At the time of writing both Gen Y and Evermore are made up of owner 

occupiers, whereas SHAC is fully tenanted. At this point in the project timeline there is now 

data being generated and collated, based on solar generation and consumption data from 

each of the three the sites, which is being converted for use to produce several research 

papers and will likely further build on this work (future work will be published on this by 

James Eggleston and Moiz Syed). 

Final capital and operational costs submitted to Curtin University Sustainability Policy 

(CUSP) Institute have been used to create the following economic review. 
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Capital Expenditure (CAPEX) 

Comparison of Quoted and Actual Costs for each Solar Battery System 

At the completion of the project, the engineering consultant provided us a copy of the final 

costs for each of the solar/battery systems across each of the three sites. These types of 

installations were among the first in the country and as a result, there were several 

unforeseen and unforeseeable issues at each of the sites which increased the final costs. In 

some instances, there were issues with inverter configuration, and in other instances there 

were increased installation costs as a result of miscommunication between scaffolders and 

other contractors on site. These costs differences are detailed in Table 2 and the 

engineering details in Table 3. 

Table 2 Capital expenditure costs of battery and solar at the Gen Y, SHAC and Evermore sites 

CAPEX Gen Y SHAC Evermore 
 Quote Final Quote Final Quote Final 
Engineering 
Procurement and 
Design 

      

Project Management   $13,000 $25,107 $13,000 $67,314 
Engineering Design   $17,000 $19,936 $17,000 $38,885 

       
System Procurement       

PV Systems $8,200 $8,200 $36,000 $30,820 $107,200 $70,331 
Battery/Inverter 

Systems 
  $98,215 $217,600 $ 

307,083 
$302,979 

Monitoring System   $13,670 $4,517 $12,000 $17,530 
Meters   $3,600 $9,241 $7,200 $5,785 

GUI Household 
interface 

  $9,000 $27,732 $18,000 $18,000 

       
Installation, Testing 
and Commissioning 

      

PV install      $37,428 
Battery/Inverter   $24,000 $5,943 $24,000 $22,946 

Monitoring System   $4,320 $5,357 $8,640 $8,640 
Commissioning   $11,000 $17,832 $11,000 $7,808 

       
Total       

Project total $43,655 $43,655 $229,805 $364,085 $525,123 $597,646 
Cost – Solar Balance in 

kind Contribution 
  $28,643  $70,417  

EPC Total   $201,162  $454,706  
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Table 3 Summary of Engineering Details for all sites 

Site No. Dwellings Solar PV  
(kW) 

No. of Solar 
Panels 

Battery Storage 
(kWh) 

Gen Y 3 9 36 8 
SHAC 15 20 75 40 

Evermore 24 53.6 168 150 

Original Quoted Costs for Engineering Design and Construction 

Each of the following economic and engineering inputs have been provided by the 

engineering consultant prior the project. These values informed the site reports provided for 

quotation of the integrated solar/systems. Details for all three sites have been shown below. 

It is worth noting these quoted values (provided in 2016) have since decreased, a result of 

the cost of battery and solar systems continuing to become more affordable. This means 

modelling completed here will only continue to improve as forecasting for Distributed 

Energy Resource projects like this one will continue to decrease in price 

Site: Gen Y 

 

Please note that the data above was provided by Balance, and as this quote formed part of 

a much larger project, costs are not directly comparable with SHAC and Evermore below. 

 



 

10 

 
Site 2: Sustainable Housing for Artists and Creatives - SHAC

Performance Metric Unit SHAC 
PV Rating kWp 18.75 
Battery Capacity kWh 40 
Renewable Fraction % 79 
Load Demand kWh/yr 34,229 
PV Energy Supply kWh/yr 36,647 
Grid Purchases kWh/yr 8,955 
Grid Sales kWh/yr 9,203 
Battery Throughput kWh/yr 12,986 
Battery Autonomy h 10.5 

 

 SHAC 
Engineering, Management & Design $30,000 

System Procurement $160,485 

Installation, Testing & Commissioning $39,320 

Project Total $229,805 

 

Site 3: Evermore 

Performance 
Metric Unit Yolk 

PV Rating kWp 53.6 
Battery Capacity kWh 120 
Renewable 
Fraction % 81 

Load Demand kWh/yr 94,282 
PV Energy 
Supply kWh/yr 104,761 

Grid Purchases kWh/yr 22,925 
Grid Sales kWh/yr 27,191 
Battery 
Throughput kWh/yr 37,292 

Battery Autonomy h 11 

 

 Yolk 
Engineering, Management & 
Design $30,000 

System Procurement $451,483 
Installation, Testing & 
Commissioning $43,640 

Project Total $525,123 

Operational Expenditure (OPEX) 

Whilst the ARENA funding did cover the entire CAPEX, it only covers the operation of the 

assets over the three years of the project for each site. This means that OPEX will 

eventually need to be covered by the strata councils within each building. Given the useful 

life of these solar storage systems could last up to 25 years (for solar) and between 8-12 

years for the battery (so either one or two replacements will be needed) it is important to 

understand what the projected OPEX will be. 
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Curtin Estimated Maintenance and Operating Costs for Each Site 

Operational Costs for Solar PV 

The WGV site is assumed to require solar panel cleaning once per year at approximately 

$5.50 per panel. The average suburban household may require panels to be cleaned up to 

twice a year, however extremely dusty places may require regular monthly cleaning. 

Operational Costs for Battery 

Across the WGV sites, it is estimated that the total costs of $300 p/a, which include regular 

scheduled inspections, minor maintenance and software calibration. The costs may differ 

between each site year after year, as the demands (rapid cycling of energy in and out of the 

battery) would mean for differing rates of degradation. 

Operational Costs for P2P Platform 

For the duration of the ARENA project the software has been provided at no charge. 

Engineering Consultant Estimated Operating Costs Provided by Consultant 
for Each Site 

Operational Costs for Solar Battery Systems 

Regarding ongoing maintenance and operations, the engineering consultant have advised 

us to allow for $8,000 per site per year. It is unclear how this was calculated and what the 

specific details of the maintenance and operations are, however, this figure was supplied 

directly from the consultant. 

Operational Costs for P2P Platform 

For the duration of the ARENA project the software has been provided at no charge. Upon 

the completion of the trial, the software will be renegotiated on commercial terms. 

Savings and Avoided Costs 

The benefits of the integrated solar storage systems are largely associated with the avoided 

purchase of electricity from the mains grid. In the case of WGV, there are substantial 

avoided costs for each site over the lifetime with respect to avoided electricity use, in 

addition to a reduction of fixed daily supply charges. In this model each building is treated 

as a singular point of supply, meaning only one retailer owned meter is required. Instead of 

the retailer metering every apartment individually, the resident’s own automated digital 

metering performs that task. With the falling cost of digital devices that have 

communications capability, resident owned sub-meters are more cost competitive with 
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paying for the mains grid owned alternatives. This enables the strata council to allocate 

energy consumption and associated costs. With the introduction of the battery solar system 

and embedded network comes sub-metering technology, where the residents themselves 

automate and regulate their own internal electricity consumption and save money in the 

process of doing so.  

Current Electricity Costs 

The pricing regime from Synergy3 (the sole electricity retailer in Western Australia) for 

October 2018 is shown in Table 4. 

Table 4 The Synergy pricing regime for October 2018 

Item Price Inc GST 

Supply charge (per meter per day) $1.015493 

Electricity charge (per kWh) $0.283272 

Future Electricity Cost Estimations 

Future electricity costs (and associated costs) are incredibly difficult to predict. 

Unforeseeable changes to electricity policy and regulation may be implemented with little to 

no signal to the industry. Changes in government may also impact these costs. All the 

below costs predictions have been built using cost forecast statements issued by the 

Australian Energy Market Operator (AEMO)4,5 with the future increases in the retail A1 tariff 

and the fixed daily supply charges shown in Figure 1. 

                                                 
3 Energy Costs – Synergy - https://www.synergy.net.au/Your-home/Energy-plans/Home-Plan-A1 
4 Electricity Price Assumptions over the next 20 years here - 
https://www.aemc.gov.au/sites/default/files/content/7b84ddac-980a-4200-8c41-
4d713dbee20a/Information-sheet-WA-final-report.PDF 
5 Planning and Forecasting - https://www.aemo.com.au/-
/media/Files/Electricity/WEM/Planning_and_Forecasting/ESOO/2018/2018-WEM-ESOO-methodology-
report---Peak-demand-and-energy-forecasts-for-the-SWIS.pdf 

http://www.synergy.net.au/Your-home/Energy-plans/Home-Plan-A1
https://www.aemc.gov.au/sites/default/files/content/7b84ddac-980a-4200-8c41-4d713dbee20a/Information-sheet-WA-final-report.PDF
https://www.aemc.gov.au/sites/default/files/content/7b84ddac-980a-4200-8c41-4d713dbee20a/Information-sheet-WA-final-report.PDF
http://www.aemo.com.au/-
http://www.aemo.com.au/-
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Figure 1 Future increase in retail tariffs and fixed daily supply charge on the South 
West Interconnected System (SWIS) in WA. 

Savings (avoided costs) for each site 

This section demonstrates the financial savings that can benefit the WGV residents, namely 

the electricity savings (from avoided grid electricity) and the avoided fixed daily supply 

charge by utilising one connection instead of four for Gen Y, 14 for SHAC or 25 for 

Evermore. 

The cost of mains grid electricity is benchmark for assessing the benefits of a BTM battery 

solar system. These calculations assume the BAU approach to these types of residential 

developments, where the electricity retailer service each individual apartment building. The 

main electricity costs have been calculated by multiplying the estimated total load (kWh) for 

each building by the cost per unit of electricity ($/kWh) provided by the singular retailer (as 

shown in Table 4). The fixed daily supply charge is a fixed cost charged per meter per day, 

which is calculated by multiplying the number of dwellings in each building, by days in the 

year, by number of years the asset will operate. Allocation of energy consumption and 

associated costs are shown in Figure 2. 

Site: Gen Y 

• Over the course of the 25 years of the integrated solar/battery system the savings to 
the residents and body corporate are as follows: 

- Electricity Savings (from avoided grid electricity) of approximately 
$216,374.61 

- Avoided Fixed Daily Supply Charge (1 connection instead of 4) of 
$65,730.50 

• Total savings over 25 years are estimated to be $282,105.11  
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Site: SHAC 

• Over the course of the 25 years of the integrated solar/battery system the savings to 
the residents are as follows: 

- Electricity Savings (from avoided grid electricity) of approximately 
$522,047.39 

- Avoided Fixed Daily Supply Charge (1 connection instead of 14) of 
$262,922.02 

• Total savings over 25 years are estimated to be $784,969.41 

Site: Evermore 

• Over the course of the 25 years of the integrated solar/battery system the savings to 
the residents are as follows: 

- Electricity Savings (from avoided grid electricity) of approximately 
$1,597,774.03 

- Avoided Fixed Daily Supply Charge (1 connection instead of 25) of 
$525,844.04 

• Total savings over 25 years are estimated to be $2,123,618.07
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Figure 2 Cash flow diagram for battery solar at WGV.
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Net Present Value 

NPV is the present value of the cash flows at the required rate of return of the project 

compared to the initial investment. 

In practical terms, it’s a method of calculating the return on investment (ROI), for a project 

or expenditure. Looking at the expected returns from the investment and translating them 

into today's dollars enables decision makers to understand whether a project is worthwhile. 

There are two reasons to apply NPV calculations: 

1. NPV considers the time value of money, translating future cash flows into today’s 

dollars; 

2. NPV provides a concrete number that managers can use to easily compare an initial 

outlay of cash against the present value of the return. 

For the purpose of this review, a specific NPV equation for an integrated solar/storage 

system was developed and is outlined in the following section. 

Net present Value Calculation for an Integrated Solar Storage system 

There is much debate for calculating the NPV of integrated battery solar systems. For this 

report the widely supported formula from Hoppmann & Schmidt’s research paper6 has been 

adapted to our integrated solar storage system. 

 
𝑁𝑁𝑁𝑁𝑁𝑁𝑡𝑡 = −𝐶𝐶𝑡𝑡 + �

𝐶𝐶𝐼𝐼𝐼𝐼,𝑡𝑡,𝑛𝑛 − 𝐶𝐶𝑂𝑂𝑂𝑂𝑂𝑂,𝑡𝑡,𝑛𝑛

(1 + 𝑖𝑖)𝑛𝑛

𝐼𝐼

𝑛𝑛=0

 Equation 1 

Where… 

 
𝐶𝐶𝑡𝑡 = 𝐶𝐶𝐶𝐶𝑁𝑁𝐶𝐶𝐶𝐶𝑃𝑃𝑃𝑃,𝑡𝑡 + 𝐶𝐶𝐶𝐶𝑁𝑁𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝑂𝑂,𝑡𝑡 +

𝐶𝐶𝐶𝐶𝑁𝑁𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝑂𝑂,𝑡𝑡+9

(1 + 𝑖𝑖)𝑛𝑛
 Equation 2 

And: 

 𝐶𝐶𝐼𝐼𝐼𝐼,𝑡𝑡,𝑛𝑛 = [𝑆𝑆𝐶𝐶𝑆𝑆𝑡𝑡 × 𝑆𝑆𝑁𝑁𝑛𝑛 + (1 − 𝑆𝑆𝐶𝐶𝑆𝑆𝑡𝑡) × 𝑊𝑊𝑁𝑁𝑛𝑛] × 𝑘𝑘𝑊𝑊ℎ𝑡𝑡 × (1 − 𝐷𝐷𝑆𝑆)𝑛𝑛 Equation 3 

And: 

                                                 
6 Hoppmann, J., Volland, J., Schmidt, T. S., & Hoffmann, V. H. (2014). The economic viability of battery 
storage for residential solar photovoltaic systems–A review and a simulation model. Renewable and 
Sustainable Energy Reviews, 39, 1101-1118. Retrieved from 
https://www.researchgate.net/publication/264239770_The_Economic_Viability_of_Battery_Storage_for_
Residential_Solar_Photovoltaic_Systems_-_A_Review_and_a_Simulation_Model 

http://www.researchgate.net/publication/264239770_The_Economic_Viability_of_Battery_Storage
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 𝐶𝐶𝑂𝑂𝑂𝑂𝑂𝑂,𝑡𝑡,𝑛𝑛 = 𝑂𝑂𝑁𝑁𝐶𝐶𝐶𝐶𝑃𝑃𝑃𝑃,𝑡𝑡,𝑛𝑛 + 𝑂𝑂𝑁𝑁𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝑂𝑂,𝑡𝑡,𝑛𝑛 Equation 4 

Note: In the worst-case scenario, two battery replacements may be required over the 

project life, in which case the following equation (Equation 4) represents the calculation of 

CAPEX over the project life and would be used to find the final NPV through Equation 1. 

 
𝐶𝐶𝑡𝑡 = 𝐶𝐶𝐶𝐶𝑁𝑁𝐶𝐶𝐶𝐶𝑃𝑃𝑃𝑃,𝑡𝑡 + 𝐶𝐶𝐶𝐶𝑁𝑁𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝑂𝑂,𝑡𝑡 +

𝐶𝐶𝐶𝐶𝑁𝑁𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝑂𝑂,𝑡𝑡+9

(1 + 𝑖𝑖)𝑛𝑛
+
𝐶𝐶𝐶𝐶𝑁𝑁𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝑂𝑂,𝑡𝑡+9

(1 + 𝑖𝑖)𝑛𝑛
 Equation 4 

Where symbols are described as follows: 

Symbol Description 

𝑁𝑁𝑁𝑁𝑁𝑁𝑡𝑡 Net Present Value of integrated solar/storage system 

𝑡𝑡 Year of investment (2011, …. , 2020) 

𝑛𝑛 Year of system lifetime (0, … , 25) 

𝑁𝑁 System Lifetime (25 years) (Battery will be replaced at 10yrs) 

𝑖𝑖3%    𝑖𝑖7%    𝑖𝑖10% Interest rate (%) – Australian government discount rates 3%, 

   𝐶𝐶𝐼𝐼𝐼𝐼 Cash flow in 

𝐶𝐶𝑂𝑂𝑂𝑂𝑂𝑂 Cash flow out 

𝐶𝐶𝑡𝑡 CAPEX over useful life (includes spending on future batteries) 

𝑆𝑆𝐶𝐶𝑆𝑆 Self-Consumption ratio 

𝑆𝑆𝑁𝑁 Retail Price (AUD$/kWh) 

𝑊𝑊𝑁𝑁 Wholesale Price 

𝑘𝑘𝑊𝑊ℎ Electricity Generated by PV System 

𝐷𝐷𝑆𝑆0.5%  𝐷𝐷𝑆𝑆1.75%  𝐷𝐷𝑆𝑆3% Module degradation rate (yearly)8 

𝐶𝐶𝐶𝐶𝑁𝑁𝐶𝐶𝐶𝐶𝑃𝑃𝑃𝑃 Capital investment cost for PV system 

𝐶𝐶𝐶𝐶𝑁𝑁𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝑂𝑂 Capital investment cost for battery system 

𝑂𝑂𝑁𝑁𝐶𝐶𝐶𝐶𝑃𝑃𝑃𝑃 Operations and maintenance cost PV system 

𝑂𝑂𝑁𝑁𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝑂𝑂 Operations and maintenance cost battery system 

                                                 
7 Interest rates in Australia - https://www.pmc.gov.au/sites/default/files/publications/006-Cost-benefit-
analysis.pdf 
8 Module Degradation Rate - https://www.solarpowerworldonline.com/2017/06/causes-solar-panel-
degradation/ 

https://www.pmc.gov.au/sites/default/files/publications/006-Cost-benefit-analysis.pdf
https://www.pmc.gov.au/sites/default/files/publications/006-Cost-benefit-analysis.pdf
https://www.solarpowerworldonline.com/2017/06/causes-solar-panel-degradation/
https://www.solarpowerworldonline.com/2017/06/causes-solar-panel-degradation/
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NPV Analysis for each site 

The NPV equation (Equation 1) was applied to each of the WGV sites using the 𝐶𝐶𝑡𝑡 

calculated from Equation 2, (which represents only one battery replacement over the project 

life), and using an interest rate of 3% (𝑖𝑖3%). The NPV allows future cash flows to be 

translated into today’s dollars and thus provides managers with a concrete number upon 

which to base financial decisions. 

Site: Gen Y 

• Gen Y yielded an NPV of $13,965.94 which means the combined present value of 

all cash inflows exceeds the present value of all cash outflows. This demonstrates 

that the project is attractive from an investment point of view as the integrated 

solar/battery assets added $13,965.94 of value to the Gen Y development. 

Site: SHAC 

• For SHAC is it worth noting there were several unforeseen issues, in the form of 

delayed approvals from the network operator, and equipment shipping delays, in 

addition to issues with the firmware on the inverter (requiring it to be shipped back to 

a lab in Germany). Had these not occurred, this project would have been viable. 

Unfortunately for SHAC, these issues lead to a much higher cost for this 

deployment. The third deployment — Evermore — benefited from these learnings 

and avoided these issues. The NPV for SHAC of −$320,909.69 suggests that the 

combined present value of all cash flows inflows is less than the present value of 

cash outflows by that amount. 

• However, this project was funded prior to the NPV of integrated battery and solar 

becoming acceptable. Discounting the ARENA funding from the capital investment 

gave a revised NPV of −$20,909.70 —still negative — meaning this was not a good 

investment. 

Site: Evermore 

• In the case of Evermore the NPV of −$363,311.81 suggests that the combined 

present value of all cash flows inflows is less than the present value of cash 

outflows by that amount. 

• As for SHAC, this project was funded prior to the NPV of integrated battery and 

solar becoming acceptable. Discounting the ARENA funding from the capital 

investment gave a revised NPV of $116,688.19, meaning the project is cash 

positive, and is thus good for the end users. 
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Internal Rate of Return (IRR) 

Calculation for Integrated Solar Storage system 

IRR is a ratio between the net profit and cost of investment resulting from an investment of 

some resources. The IRR is a guideline for deciding whether to proceed with a project or 

investment. A project should be pursued if the IRR is greater than the minimum required 

rate of return. That is, the project looks profitable. The higher the IRR on a project, and the 

greater the amount by which it exceeds the cost of capital, the higher the net cash flows to 

the company. Normally, investors use IRR to evaluate projects in capital budgeting and 

generally seek upwards of 12%. Projects with a lower IRR may be, and are still, pursued, 

as they can deliver other intangible benefits, such as contributing to a bigger strategic plan 

or impeding competition — which is largely the case in this research project. 

 

Figure 3 Internal rate of return indicative graph and formula. 

The IRR was calculated for each of the three sites using the formula shown in Figure 3. 

Site: Gen Y 

• IRR = 10.04%  

Site: SHAC 

• IRR = 1.20%  

Site: Evermore 

• IRR = 7.60% 

Summary and Discussion 

In this section each of the calculated figures are compared and analysed. Each financial 
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metric calculated above — whilst important — cannot be considered in isolation from the 

others. Although NPV does consider the time value of money for an initial comparison, it 

does not consider avoided costs. In the case of this project the avoided cost of electricity is 

key to assessing the value of the assets, thus these have been documented. In the case of 

IRR, although it does indicate profitability, it does need to be considered against other 

intangibles (such as green electricity, and the strategic plan for project wide deployment 

across WGV). A summary of all the above calculated figures is shown in Table 5. 

Table 5 Summary of the economic review from each site. 

Site NPV (all 
inclusive) 

NPV (inc 
ARENA 

contribution) 
IRR 

Est Savings 
on Electricity 

Bills 

Est Savings on 
Fixed Daily 

Supply Charge 

Gen Y $13,965.94 N/A 10.04% $216,374.61 $65,730.50 

Evermore -$363,311.81 $116,688.19 7.60% $1,597,774.02 $525,844.04 

SHAC -$320,909.69 -$20,909.70 1.20% $522,047.39 $262,922.02 

NPV 

One consideration would be the timing around the quote for the engineering design. This 

was put together at the end of the year 2015, meaning a negative NPV was expected as 

the Technology Forward Curve (Figure 4) illustrates that the business case and financial 

viability of battery technology was not predicted to occur until after 2016. 

On examining an all-inclusive NPV model, Gen Y would be considered a good investment 

(positive NPV value), whereas Evermore and SHAC would not be considered good 

investments (negative NPV). It is worth noting that NPV alone does not decide whether an 

investor would put capital into a project like this, however, is one of the components which 

informs that decision. 
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Figure 4 Technology Forward Curve from ARENA modelling9. 

Thus, we also modelled the NPV considering the ARENA contribution as a cash inflow in 

the year zero. With this approach all NPV modelling is positive and all sites would be 

considered good investments. This approach was considered fair, as ARENA’s service 

charter aims to promote the uptake of innovative technologies and systems, which typically 

cost more in the first instance, but become more economical over time and at increased 

scale10: 

‘ARENA works with individuals and organisations seeking funding or technical 

information to unlock the potential of Australia’s vast renewable resources.’ 

The funding of the project occurred at a critical time, given Government will now have an 

understanding of how to implement this nation-wide, just as the technology of integrated 

battery/solar has become commercially viable. 

Savings and Avoided Costs 

There are substantial savings from purchasing less grid sourced electricity, with Evermore 

saving the most, SHAC second and Gen Y third (over 25 years these are estimated to be 

approximately $1,597,774, $522,047 and $216,374, respectively). The differences are 

largely due to the scale of installation, with larger storage capacity leading to more savings. 

An avoided cost is not considered a cash in-flow. Hence the avoided electricity payments 

and reduced fixed daily supply charges (from requiring only retailer owned meter), are not 

                                                 
9 Technology Forward Curve - https://arena.gov.au/assets/2016/04/ESCRI-General-Project-Report-
Phase- 1.pdf#page=69 
10 https://arena.gov.au/assets/2018/06/service-charter-arena.pdf 
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normally included in NPV, meaning NPV may not be the best measure of financial viability. 

In the future, renewables and storage will play a greater role due to their ability to avoid and 

reduce peak costs. 

IRR 

In terms of the IRR, each project demonstrated a return on investment. Considering a 

comparison between each project, the Gen Y development promises an IRR of 10.04% 

(this is considered an excellent return by any measure). The Evermore site would be placed 

second, with a 7.60% return — still a good investment. Finally, the SHAC development 

would be placed last with an IRR of 1.2%. This is by no means an indictment on SHAC 

given this development is low socio-economic status housing, but reflects that fact that the 

system has likely been oversized. Although this means less return for the developer (for its 

money spent), the value to the residents or consumers would be substantial, as outlined in 

the savings section above. 

Lessons Learned 

From a purely financial point of view, this project has been a good use of capital with a 

good return on investment and there are substantial savings made through the on-site 

production and storage of renewable energy. 

 

Learnings for Industry 

• As the feed-in-tariff (FiT) for commercial-scale customers (i.e. the body corporate) is 

0 c/kWh, there is a large volume of ‘lost revenue’, which implies greater opportunity 

for maximising economic benefits by incentivising P2P trading between the buildings 

or investing in additional storage, as a large volume of electricity was still ‘sold’ to grid 

at 0 c/kWh. 

• P2P trading across the grid, between the three sites, and with the market could be 

facilitated. Co-location of generation and consumption reduces line losses (and 

reliance on transmission) and could result in improved network pricing. Trials in this 

regard could be undertaken to quantify these system benefits. 
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Section 2: Strata management feedback and lessons 
learned 

 

WGV Strata managers at launch 

One of the key aspects of the solar storage governance model is that it was deployed 

through the Strata Titles Act, the legal vehicle for managing ownership and accumulated 

benefits of a shared residential development’s asset base. This means that the sale and 

settlement of electricity from the solar/storage system and mains grid is facilitated by a 

strata manager, an organisation or individual that manages common property and upkeep 

of the development as appointed by the Council. It is this Council that ultimately decide 

upon how their development is managed and what strata levy funds are used for and when. 

In the case of the governance model for the solar/storage system, it is the Council who 

ultimately must decide how to implement it, how to operate it and will then have to appoint a 

strata manager who will agree to operate it on their behalf. This hierarchy has led to some 

interesting findings, particularly with respect to the willingness of strata management 

companies to adopt new technology innovations. There was some resistance from the 

strata management companies involved as the BAU approach for managing electricity in 

these types of development are usually 'set-and-forget' models. These types of models 

include dividing building usage by the number of apartments or arbitrage opportunities, 

where sub-metering of each apartment is deployed. Individual billing is at the residential 

tariff, despite the whole building purchasing bulk electricity at a vastly reduced rate. 

The occupation status of each site is given below: 

1) Gen Y Development — owner occupiers; 

2) SHAC Development — tenants, transitioning to an owner occupier model; and 

3) Evermore Development — owner occupiers. 

Below is a summary of deployment for the solar/storage governance model at each 

development through the WGV site. A summary of the engineering details for all sites was 

given in Table 3. 

Gen Y Development 

The first building completed within the WGV precinct was the Gen Y development. This 
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development houses owner occupiers — individuals who purchased these properties and 

who now live in them. It is a practical demonstration of sustainable, flexible and cost-

effective dwellings designed to suit modern living.  

As a new housing model, the project provides a practical demonstration that can easily be 

replicated to provide an affordable living environment for Gen Y’ers and future generations 

to come. The three apartments respond to the problem of the ‘missing middle’ of medium 

density housing, whereby housing stock in Australia (and internationally) is increasingly 

either low-density single-family homes or higher density apartments, with little choice in 

between. The electricity costs are given in Table 6. 

Table 6 Electricity costs for Gen Y 

Item c/kWh ex. GST inc. GST 
Renewable 15.0000 16.5000 
P2P 22.0000 24.2000 
Grid A1 25.7520 28.3272 
Feed In Tariff 0 0 

Daily Supply Charge: $0.92 / 3 = $0.31 (Standard DSC per person).  
Timeframe: Gazetted Tariff 
Strata Manager: Prestige until changed to ESM in June 2019. 
Solar: 9 kW; Battery: 10 kWh 

Strategically, one of the largest strata companies in Western Australia was invited to 

participate in the project by the state government’s land development agency. This 

invitation was extended to provide them an opportunity to be part of an innovative project, 

one which could offer future benefits to the delivery of electricity in medium and high-

density developments. 

Although this strata company was involved in all the early meetings for design of the 

governance model, there was pushback from them when it came to its implementation and 

operation. From the onset this project was supposed to provide an opportunity to innovate, 

however, the strata company ultimately ended up treating this development as BAU. This 

news did not initially filter out to the broader consortium until after the strata company 

passed this vote at the first annual general meeting (AGM) with the Council. 

The research team gained an interesting learning when the strata company decided to 

proceed with a BAU approach instead of trialling the governance model. The response from 

them was that the Gen Y development would be treated like any other development they 

were responsible for. This resulted in the strata company not charging for any electricity 

from the solar/battery system and simply dividing the cost of grid sourced energy by the 
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three dwellings. 

This situation contributed significantly to a sub-optimal start to the project, however, it gave 

us a good real world comparison to take to the owner’s council, allowing them to consider 

the cost/benefits of adopting the solar/storage governance model as designed. After a 

month of operation under the strata company’s model, it was found that one resident 

consumed the majority of electricity from the solar/storage system and yet everyone paid 

the same bill. We were thus able to compare this BAU model to the governance model, 

where each resident had a unit entitlement to a representative share of onsite generation, 

and where billing was handled based on how much was consumed. 

In fairness to the original strata company, they stated that they saw the governance model 

innovation as being too difficult to implement and they didn’t have the agility nor the 

resources to trial this innovation. As result, at the Gen Y AGM, the residents voted to 

change strata manager to a company who was more willing and able to adopt this 

innovation. 

Sustainable Housing for Artists and Creatives (SHAC) 

SHAC is a unique and exciting new artist run housing cooperative whose core business is 

to secure permanent affordable housing and studio workspaces for professional artists and 

creatives in the City of Fremantle area. SHAC is a not for profit (NFP), non-distributing co-

operative, registered under the Co-operatives Act 2009 trading as SHAC Ltd. working in 

partnership with affordable housing developer Access Housing. Providing BTM generation 

and storage via the governance model is designed to reduce the financial pressures of 

rising electricity bills. The electricity costs are given in Table 7. 

Table 7 Electricity costs for SHAC 

Item c/kWh ex. GST inc. GST 
Renewable 20.6276 22.6904 

P2P 0.0000 0.0000 

Grid L1 24.2678 26.6946 

Feed In Tariff 0 0 

Daily Supply Charge: $1.51 / 12 = $0.12 (Standard DSC per person). 
Timeframe: Gazetted Tariff 

Tariff 1 – Mains: All mains energy allocated to unit to be charged at L1. 

Tariff 2 – PV or stored PV energy that forms part of the unit’s allocation used to be charged at 
   Tariff 3 – PV or stored PV energy used above the unit’s allocation to be charged at 85% of L1. 

Synergy Supply Charge - Shared amongst the units as per ‘Non Mains’ renewable energy. 

Strata Manager: Access Housing (until start selling units, then changed to ESM). 
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Solar: 20 kW; Battery: 40 kWh 

SHAC recognises that many artists are low-income professionals. Securing affordable 

housing and workspaces ensures income sustainability for artists, leading to financial 

stability11. As a result, the development is fully tenanted and has thereby successfully 

fostered this vital and creative part of the Fremantle community. 

In the case of SHAC, Access housing performs both the developer and strata manager role. 

As a NFP, Access Housing reinvests any profits made into servicing their property portfolio. 

They develop and purchase additional affordable homes and fund programs to support 

tenants to access education, training and employment options. This increases financial 

resilience and breaks welfare dependency. An enduring focus for Access Housing is to 

ensure that their housing services are underpinned by a philosophy of sustaining tenancies. 

In addition to affordability, security of tenure is a hallmark point of difference between 

Access Housing and private landlords and is supported by a range of service agreements 

and partnerships with community services and government agencies. This means that the 

governance model is operated largely through third-party ownership mode, where a third 

party owns the solar/storage asset and the people living onsite simply pay as the recipients 

of either electricity from the solar/storage system or the network sourced electricity. The 

governance model largely forms a metering role in this application, as each energy user 

onsite is renting and has no ownership of the asset. 

Looking forward, Access Housing have recently introduced an option for renters on this site 

to become owner occupiers and move into owning their dwellings by way of an apartment 

sale at market prices. This would then trigger Access to form an owner’s corporation with 

the first owner occupier and initiate discussions around the shared-ownership mode of the 

solar/storage governance model. This will also require a strata management firm to be 

engaged by Access Housing. 

Evermore 

Evermore comprises 24 modern apartments of either one, two or three bedrooms. The two 

storey development is split into two buildings which exceed the sustainable design and 

living standards required under the One Planet Living Framework used by the City of 

Fremantle. With the adoption of the solar/storage governance model and a retailer 

providing 100% renewable energy, residents are able to save money through the 

                                                 
11 Wiesel, I. (2014). Mobilities of Disadvantage: The Housing Pathways of Low-income Australians. 
Urban Studies, 51(2), 319-334. doi:10.1177/0042098013489739 
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consumption of renewable electricity both BTM and from the greater network. The electricity 

costs are given in Table 8. 

Table 8 Electricity costs for Evermore 

Item c/kWh ex. GST inc. GST 

Renewable 15.5264 17.0790 
P2P 19.1627 21.0790 
Grid Contract 21.8900 24.0790 
Feed In Tariff 0 0 

Daily Supply Charge: $1.99 / 24 = $0.08 (Standard DSC per person).  
Timeframe: 2 year with an option to extend (Oct 2018) 
Strata Manager: ESM 
Solar: 54 kW; Battery: 156 kWh 

Being the last development completed on the WGV site, many of the barriers were 

overcome with previous strata managers on the Gen Y development resulting in a 

reasonably easier deployment at Evermore. In fact the only optimisation required at 

Evermore was changing its commercial retailer to one which provided 100% renewable 

energy. Grid supply costs changed from an L3 tariff via the developer at 36.62c/kWh inc 

GST + DSC 55.74c and one master/revenue-grade meter for the whole building, to 24.079 

c/kWh and a DSC of $1.99. 

Evermore have remained with the same strata management company from the start and 

have no need or intention to change. In this development, adoption of the solar/storage 

governance model was a huge selling point meaning the residents via the owner’s 

corporation have been reluctant to even consider a counter-offer proposed by the strata 

manager. 

Strata Company Lessons Learned Summary 

Gen Y 

Although the initial strata manager was fully aware of the research project and objectives as 

part of installing the assets, there was no mechanism to stop them from deciding to 

continue with BAU.  

This was not a good option for the residents, as those who deplete the electricity from the 

battery would get the most value from the asset and dividing the electricity bill would 

distance consumer behaviour from the incentive to modify behaviour to utilise the 

renewable assets. Also, if any resident went away for an extended period, they would still 
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be penalised with a portion of an electricity bill for power they did not consume. 

SHAC 

Access Housing adopted the governance model from the launch day and no issues have 

arisen on site. 

Evermore 

The strata manager investigated adopting a BAU approach instead of utilising the 

governance model. However, they concluded that it was in the body corporate’s best 

interest to proceed with the governance model. The body corporate can now reduce the 

internal price for electricity based on the falling costs to replace the battery solar assets. 

Evermore will be dropping internal prices from $0.17079/kWh to $0.1279/kWh for electricity 

generated from the solar panel, from $0.21079/kWh to $0.17079/kWh for sharing surplus 

electricity, the $0.2466/kWh grid rate will remain the same (note: all prices include GST). An 

alternative to this arrangement would be for the body corporate to simply maintain the 

original high price for solar electricity and transactions, and simply reduce strata levy 

residents pay for living in the building (so a win/win either way for residents). 

A summary of all the electricity costs and supply charges is given in Table 9. The strata 

company’s and future rates are shown in Table 10. 

Table 9 Summary of electricity costs for each site 

Project Renewable 
(c/kWh) 

P2P (c/kWh) Grid (c/kWh) DSC* ($/day) 
Ex. 

GST 
Inc 

GST 
Ex 

GST 
Inc 

GST Ex GST Inc GST Ex 
GST 

Inc 
GST 

Evermore  
CleanTech 15.5264 17.0790 19.1627 21.0790 22.417 24.66 1.99 2.19 

SHAC 
L1 
Synergy 

20.6276 22.6904 0 0 25.17 
** 

28.37 
*** 

27.6823 
** 

31.2108 
*** 1.78 1.96 

GEN Y 
A1 
Synergy 

15.00 16.5 22.000 24.200 26.2063 28.82290 0.93 1.03 

*Daily Supply Charge 
** Up to 1,650 units/day 
*** Over 1,650 units/day 
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Table 10 Summary of strata company’s and future rates for each site 

Building Strata 
company Grid Rate Future Internal Rate Live Date 

Gen Y 

Dethridge 
Strata 
(formerly 
Prestige 
Strata). 

A1 unchanged 07/11/2019 

SHAC Access 
Housing L1 unchanged August 2017 

Evermore ESM strata Bespoke 

0.17079 solar, 0.21079 
P2P (CPI escalations), 
0.2466 Grid (all incl GST). 
Recommendation will be to 
drop price to solar 0.1279 
solar, 0.17079 internal 
price, or maintain high 
price and reduce strata 
levy. 

December 2018 

(new 
project) 
Baugruppen 

Likely to be 
ESM TBA TBA TBA 

(new 
project) 
Knutsford 

Bruel 
Strata 

C&I master 
(15% less 
than the 
published A1 
– 100%RE) 

TBA 

Living lab and 
battery live Jan. 
2020. AC EV 
charger on site. 2nd 
DC charger on site 
Jan. 2020. Display 
home April 2020. 
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Section 3: Project outcomes 

 

Overview 

This work will play an important part to contribute to the growing decentralisation of 

generation assets across regulated markets and off-grid microgrids. Network operations 

businesses are becoming increasingly receptive to examining options that involve 

distributed generation and storage in both metropolitan and regional areas. 

In metropolitan areas, incentivising distributed generation and storage can rectify capacity 

constraints, in addition to affordably meeting network size augmentation, headworks 

charges, and demand after density market design effects (DADMD) of ambitious density 

targets in Australian cities and beyond. In regional areas, encouraging communities on the 

edge of large-scale networks to become increasingly more reliant on locally produced 

generation (co-locating generation with load) not only improves reliability, but avoids costly 

network upgrades to feeder lines transmitting electricity across long distances to service 

them. 

The following section outlines the outcomes of this research in terms of the strata utility 

governance framework; the quantum opportunity across Australia for its uptake; its role and 

application into built strata, survey strata and community title; and finally the broader 

possibilities and benefits for buildings adopting this technology by interconnecting local 

embedded networks through the regulated market itself. 

Strata Utility Governance Framework Summary 

The Strata Utility Governance Framework is comprised a shared battery and solar PV 

system. The strata management body manages the system as common property. The 

framework can be used in built strata, survey strata and community title. It meets up to 80% 

of resident’s electricity needs. 

The framework provides the legal, commercial and engineering information needed to 

implement and govern solar PV and battery storage in developments under strata (both 

built and survey strata) and community title. It outlines the revenue incentive of positioning 

the strata management body as the utility, and a tool identifying the shared benefits, risks 

and costs between developers, owners, tenants, strata bodies and utilities. 

The governance model is an information packet detailing energy system architecture, 

commercial modelling, billing, legal addendums for dwelling purchasers and dwelling 
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leases, for any development under strata or community title. The governance framework 

overcomes barriers currently precluding the uptake of solar PV panels in medium and high 

density residential developments. It can also integrate Electric Vehicle (EV) charging and 

P2P electricity trading.  

Sharing a battery and solar PV as common property in strata 

A shared battery and solar PV array are deemed common property and managed by strata 

management. Each dwelling is allocated a proportion of the energy generated; a proportion 

is also set aside for powering the common areas. The internal price for electricity is set by 

the asset owners, which is less than the mains grid price. Payment for energy is made to 

the strata management, which is deducted from the strata levy. This enables tenants to also 

benefit from the system as they will also pay the strata company for electricity at the price 

agreed by the Council. 

Differing methods of ownership 

The governance framework can also accommodate differing methods of asset ownership:  

• Internal ownership – residents owned;  

• Hybrid ownership – residents and external party; and 

• External ownership. 

Widespread deployment in Australia 

Australia’s energy system is undergoing a major transition against the backdrop of nearly 

three decades of unimpeded economic growth,. Global awareness of the potential effects of 

climate change, along with soaring electricity prices nationally, have made solar PV an 

attractive option for households across the country. Over the course of this project, CUSP 

Institute compiled a report on the current opportunity for the uptake of the solar storage 

governance model in Australia. 

More Australians than ever are living in shared ownership scenarios, however, very few 

Australians in these developments are experiencing the benefits of BTM battery and solar. 

In 2016, data from the Australian Bureau of Statistics showed that 24.2% of Australian 

housing stock can be classified as medium density. In 2016, the leading state and territory 

for density was New South Wales and the Australian Capital Territory, delivering up to 40% 

density as a proportion of total housing stock. Given these rates, the solar storage 

governance model could likely be utilised by a sizable portion of the Australian population. 

The total installed capacity of solar PV installations in Australia as of September 2019 
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exceeds 13.9 GW, representing more than 2.2 million installations12. As the technology is 

maturing, average system size has risen from about 2kW in 2010 to 7.3 kW in September 

201912. With little incentive for solar system owners to sell their energy to the grid, energy 

storage is now emerging as an increasingly attractive option for consumers seeking to 

further capitalise on energy savings from solar PV. A small but growing market for energy 

storage now exists, with several companies starting to roll out affordable options for 

homeowners13, and costs for the technology dropping rapidly. 

At the same time, another trend in the Australian residential context is that of increasing 

urban density. Between 2011 and 2016, the portion of housing stock attributable to the 

medium to high density sector rose from 20%14 to 30%15. This percentage is expected to 

rise further, as governments across the country are setting density targets to counteract the 

costs of urban sprawl. For example, an infill target of 47% by 2031 was set for the Perth 

metropolitan area in Directions 203116. Further driven by affordability considerations, and 

the desire to reside near employment centres and amenities, this densification trend means 

that increasing numbers of Australians will be living in medium to high density 

developments. 

Despite these growth trends however, the benefits of solar energy have been difficult to 

access for residents of apartment developments, with most installations in the residential 

sector having been for freehold dwellings. There does seem now to be a potential for an 

innovative governance structure to unlock strata residential developments across Australia 

to the benefits of solar storage. This Strata Utility Governance Framework positions the 

strata management body as a ‘citizen utility’, managing electricity and financial flows, thus 

making sharing a solar storage system a viable and efficient option for owners, tenants and 

other stakeholders. 

Beyond WGV: New Service Innovations 

This project has helped develop governance models to allow shared solar PV, battery and 

monitoring systems to be used in medium and high-density apartments. The governance 

                                                 
12 https://pv-map.apvi.org.au/analyses 
13 REN21. (2016). Renewables 2016 Global Status Report. Retrieved from https://www.ren21.net/gsr-
2016/00-REN21.php 
14 Australian Bureau of Statistics (2011) Australia’s 16th Census of Population and Housing - Selected 
Dwelling Characteristics. Accessed through TableBuilder Basic. Retrieved from https://auth.censusdata. 
abs.gov.au/webapi/jsf/login.xhtml 
15 Australian Bureau of Statistics (2016) Australia’s 17th Census of Population and Housing - Selected 
Dwelling Characteristics. Accessed through TableBuilder Basic. Retrieved from https://auth.censusdata. 
abs.gov.au/webapi/jsf/login.xhtml 
16 Western Australian Planning Commision. (2010). Directions 2031 and beyond.  Retrieved from 
https://www.dplh.wa.gov.au/projects-and-initiatives/planning-for-the-future/directions-2031 

https://pv-map.apvi.org.au/analyses
https://www.ren21.net/gsr-2016/00-REN21.php
https://www.ren21.net/gsr-2016/00-REN21.php
https://www.dplh.wa.gov.au/projects-and-initiatives/planning-for-the-future/directions-2031
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models have been tested at three developments located at the WGV development in Perth. 

However, the next service innovation applied at the project will facilitate transacting 

electricity not only within buildings, but between buildings through the regulated market. 

The BTM generation and storage has now been fully installed and implemented. Residents 

across three sites are now drawing energy primarily from onsite shared solar and battery 

storage, using the mains grid as a back-up for their electricity needs. This is all in line with 

the objectives outlined in the research manifesto17 for the WGV project. The project will go 

beyond this and will be adopting across the meter energy transactions between SHAC and 

Evermore in the future. In addition, the governance models tested in built strata will be 

implemented across survey strata developments in the 24-hectare Knutsford Precinct 

currently under development 1km to the west of the WGV housing site. 

As a result of this project, further adoption of the governance model, in addition to sharing 

energy across the regulated market between these buildings (interconnected local energy 

markets), will enable greater benefits to the community. Residents will be able to fully 

realise the value of the generation and storage assets on site by monetising additional 

electricity generated. This additional energy is currently being spilled into the regulated 

market anyway — but at no cost — and represents lost revenue. This possibility has 

emerged as a result of two buildings opting for a 100% renewable Commercial and 

Industrial (C&I) electricity retailer (a contestable market in Western Australia) in place of the 

state-owned retailer, with contracts to commence late 2019. Also, one of the buildings 

exports up to 40% of its electricity into the network, so the C&I retailer and the network 

operator have agreed to allow the displaced electricity to be purchased between two of the 

buildings. 

                                                 
17 https://arena.gov.au/projects/increasing-the-uptake-of-solar-photovoltaics-in-strata-residential-
developments/ 

https://arena.gov.au/projects/increasing-the-uptake-of-solar-photovoltaics-in-strata-residential-developments/
https://arena.gov.au/projects/increasing-the-uptake-of-solar-photovoltaics-in-strata-residential-developments/
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