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Introduction 
While the rate of rooftop solar adoption in Australia has been relatively steady over the past 
decade, system sizes have increased, delivering greater generating capacity to 
households, lowering bills and emissions, but also increasing the imbalance between 
daytime generation and evening demand. One way to address this imbalance is by 
installing battery energy storage systems (BESS) to increase household self-consumption 
and reduce solar exports and evening peak demand. 
Previous analysis showed that BESS in Australia were still uneconomic for many 
households1. Declining solar feed-in tariffs and rising energy charges, have improved the 
economic viability of BESS systems. The introduction of the federal “Cheaper Home 
Batteries” rebate has further shifted the economics of residential storage in Australia. 
Recent analysis by the Australian Energy Market Commission2 shows the average payback 
period for a typical NSW customer has fallen from around 14.5 years to just 7.3 years 
because of the rebate. However, this analysis does not cover other states and assumes 
only a popular market NSW ToU rate. In contrast, the analysis in this report examines all 
Australian states and their respective market tariffs. It also explores the impact of different 
battery sizes, reflecting recent installation trends as Renew Economy reports that the 
average residential battery size has increased to around 18 kWh since the rebate’s 
introduction3. 
Despite falling costs and the introduction of the federal government rebate, BESS still 
require a significant upfront investment, and there is little publicly available analysis or 
impartial guidance on appropriate BESS sizing to support households in investment 
decision making. This analysis therefore evaluates the value of residential BESS of 
different capacities in all Australian states and under both flat and ToU tariffs in the given 
area to determine which storage configurations provide the greatest financial, energy 
independence and environmental benefits. 
Methodology 
This analysis used a dataset obtained from Solar Analytics comprising one year of 5-minute 
net load and PV generation data for 500 households (2022–2023). For each household the, 
PV generation data was scaled to be equivalent to PV system sizes 4kW, 6.6kW, 10.6kW 
and 16 kW (DC) each household with each PV size was paired with a BESS from 6–26 
kWh, in 2kWh increments. 
System costs were based on Solar Choice’s August 2025 averages for each state4. Costs 
were obtained for both combined PV-BESS installations and BESS retrofitted to an existing 
PV system. Both high and low-price scenarios were used for BESS, reflecting the typical 
range of installed prices across Australia (excluding cost outliers and incorporating the 
federal rebate). State rebates were excluded from this analysis, as only Victoria offers a 
general solar rebate, while battery rebates in Western Australia and New South Wales are 
conditional on participation in Virtual Power Plants (VPPs). Representative flat and time-of-
use tariff market offers for each DNSP area for the 2024/25 financial year were extracted 
from EnergyMadeEasy5, excluding tariffs with special conditions. 
A simple battery self-consumption maximising model was applied in which BESS charge 
excess PV generation when available up to maximum state of charge, and discharge when 
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household load exceeds generation and battery energy is available. A conservative 85% 
round-trip efficiency was assumed, and the BESS energy storage capacity was set to 1.66 
times power rating, reflecting the median of CEC-approved batteries6. 
For each PV and BESS combination, annual electricity bills were calculated for three cases: 
PV only, PV plus BESS, and BESS added to existing solar. These results were used to 
calculate key metrics on financial returns, household energy independence and 
environmental benefits. 
CO₂ emissions avoided were estimated using an average NEM grid emissions factor of 
0.61 kg CO₂/kWh7. Avoided emissions equal the product of this factor and PV energy self-
consumed on-site 
 
Results  
Figure 1 shows the median payback period for retrofitted BESS across different PV and 
BESS size combinations. Smaller BESS generally achieved shorter payback periods, while 
larger systems – particularly those over 16 kWh – did not recover their cost within 10 years. 
While most BESS come with a 10-year warranty, premium models now offer extended 
coverage of up to 15–20 years8, which allows for cost recovery if the BESS is retrofitted to a 
sufficiently large PV system. 

 
Figure 1: Heatmap of Median Payback Period (years) of BESS alone for 500 

households with Different PV and BESS Combinations across flat and ToU tariffs in 
all DNSP areas 

 
Installing BESS alongside a PV system and calculating the combined savings further 
improved the economics; for example, a 16 kW PV system paired with a 22 kWh BESS had 
a median payback period of approximately 9 years. 
 
Figure 2 shows the relationship between household daily load and BESS payback period. 
Significant variation in outcomes can be seen even for the same daily load. This is linked to 
temporal variability in household consumption patterns. Homes using more than 30 kWh 
per day were typically able to recover the cost of a 20–24 kWh BESS installed as a retrofit 
within 10 years, whereas lower-load households could not. 
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Figure 2: Payback Period (key shows years) of BESS retrofitted to 500 households 
with existing PV systems 4–16kW, for all tariffs, arranged in order of Daily Energy 

Loads 
Figure 3 illustrates changes in self-sufficiency and self-consumption across increasing 
BESS sizes. Both measures improved as BESS capacity grew, but the rate of improvement 
diminished at larger sizes. Additional capacity yields only marginal gains in either self-
consumption or self-sufficiency suggesting that very large BESS offer limited additional 
benefit relative to their cost. Notably, there is very high variability in both metrics, with 
values spanning almost the entire range for nearly all BESS sizes. 
The results indicate that while very large BESS yield marginal gains in self-consumption 
and self-sufficiency, a household with an optimal 8 kWh BESS can still achieve a significant 
increase in energy independence. 

 
Figure 3: Self-Sufficiency (left) and Self-Consumption (right) for 500 households with 

PV systems ranging from 4–16kW, by BESS size. 
Figure 4 shows that increasing PV size delivers the largest CO₂ reductions, while the 
marginal benefit of larger BESS (above 14kWh) diminishes once a modest system is 
installed. 
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Figure 4: Median of CO2 emissions avoided by PV/BESS size combination 

 
Discussion 
The analysis shows that small household BESS can now achieve payback within their 
warranted lifetime under the new Federal rebate scheme for customers across Australia. 
Previous analysis in 2023¹ reported a median payback of around 12 years for a 10 kWh 
BESS paired with a 10 kW PV system, whereas our results indicate this has fallen to 
approximately 6.5 years (for a 10 kWh battery with a 10.6 kW PV system).  
BESS size influences both financial outcomes and independence benefits. Financially, 
smaller systems generally perform best, with shorter payback periods and stronger returns. 
Larger systems become viable mainly when coupled with very large PV installations and/or 
in households with high daily electricity use. For average households consuming 10 to 15 
kWh per day, BESS above 15kWh are unlikely to pay for themselves within 10 years. This 
finding has important policy implications given that the average BESS being installed under 
the Cheaper Hoe Batteries scheme is 18 kWh3, which may not be economic and with 
significant implications for the federal government budget.   
From an independence perspective, adding any BESS substantially increases self-
consumption and self-sufficiency for most households, but further increases in BESS size 
typically deliver only marginal additional gains. This suggests that most of the 
independence benefit can be achieved with modestly sized BESS, while oversized systems 
provide diminishing returns relative to their higher cost. 
High-load households and those planning to adopt further electrification such as electric 
vehicles (requiring charging outside solar hours), hot water systems, or electric heating are 
best positioned to install larger BESS, as their higher consumption will enable them to 
capture greater value from additional storage capacity. Conversely, households could also 
consider electric vehicles as both a load and battery asset, if they can be charged from 
solar during the day. For other households, oversized BESS may be chosen for non-
financial reasons, including perceptions of energy independence, environmental 
motivations or, if configured appropriately, to provide backup power during grid outages. 
Taken together, the results indicate that smaller BESS are generally the most effective 
choice for average households, while larger BESS can be rational for high-use or highly 
electrified homes.  
The widespread uptake of oversized BESS seen in the market today may therefore reflect 
aspirations for independence and sustainability or future electrification plans beyond 
financial optimisation of current energy use. Alternatively, this trend could be the result of 
upselling and increased margins for BESS retailers and installers from larger capacity 
BESS. For a policy perspective, there is a clear need to better understand household 
motivations and decision-making and to provide tailored tools and information to support 
households to make good investment decisions that can best achieve their energy cost, 
independence and/or environmental goals. 
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Limitations 
The dataset only includes houses (detached, semi-detached, townhouses and terraces), so 
rebates for apartments are excluded. State government loan schemes are also not 
considered. 
A simple battery model was applied, focused on maximising self-consumption. More 
advanced controls (e.g. forecast-based dispatch, grid charging, off-peak discharging) were 
not modelled, which may underestimate potential BESS benefits. 
PV and BESS sizing was not tailored to individual household consumption, potentially 
underestimating outcomes for optimised systems. Income from virtual power plants (VPPs) 
was excluded due to uncertainty in their operation and business models, and because the 
proportion of BESS enrolled in VPPs remains low. 
 
Conclusion  
BESS are becoming increasingly attractive as incentives grow, feed-in tariffs decline, and 
electricity prices rise. While large BESS remain uneconomic for most average households 
today, future cost reductions, improved tariff structures, and smarter controls could shift this 
balance. For households installing PV and BESS together, systems with larger BESS can 
recover their cost, but they offer limited additional improvements in energy independence 
and emissions reduction compared with smaller systems, raising questions about why such 
large BESS are being installed. Future work should explore optimised BESS sizing at the 
household level, outcomes for households with BESS participating in virtual power plants, 
and the potential for advanced dispatch strategies to enhance both household and system-
wide benefits. Additional analysis could also investigate how the deployment of large BESS 
systems might influence the overall technology mix in the energy system. 
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