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In the NEM so far:

• $25+ billion of household/business investment in 
Distributed Energy Resources (DER)

• 21.5GW rooftop solar (RTS)

• 14.3GW – 3+million household RTS systems 

• 7.7GW – 400,000+ non-residential RTS systems, 
accelerating with large potential (28GW minimum 
for C&I)

• Over 180,000 household batteries

• Over 100,000 EVs (only a few with V2G)

• Demand response underutilised

But the benefits of DER & opportunities of EVs 
are still underestimated
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Levels of change

The Energy Transition 

Source: IEEFA

Source: IEEFA

https://ieefa.org/resources/what-state-virtual-power-plants-australia
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Rooftop PV + batteries can put the duck to sleep
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Average Load
PV only                                      PV + battery (can’t trade)                      PV + battery (can trade)

Rooftop PV + batteries puts the duck to sleep
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• Current passenger car batteries: 110kW/40kWh for a Nissan Leaf to 595kW/93kWh for a Tesla model S 

• The average vehicle currently travels 11,000km/year which equates to 7kWh/day charging 
or 15-25% capacity of a smallish 30-50kWh battery

• In turn, the average household uses 16kWh/day so a smallish battery could run a house for 2-3 days

Individual-scale V2L, V2H, V2G

V2G-capable vehicle supplies enx
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EV model availability

Australia sits at the end of international EV supply chains. To date, only Nissan and Mitsubishi 
(both part of the Renault-Nissan-Mitsubishi (RNM) Alliance) have supplied V2G capable 
vehicles in the Australian market. Since launching in 2012, Nissan sold over 2,150 V2G-capable 
Leafs in Australia (compared to 600,000 globally).1 The V2G capability of these vehicles largely 
sits dormant, limited to trials, due to local barriers to bidirectional EVSE certification/listing.

A much wider range of vehicles will become available over the next two years. As shown in 
Figure 10, 36 models in the European market have been announced as having current or 
future DC V2G capabilities. Of these, 11 also have AC V2G capability. 

The battery capacity (kWh) of V2G-capable vehicle batteries is typically larger (24% overall) and 
the models more expensive (11% overall). The premium price and larger battery size is 
considered coincident and related to product marketing, rather than any underlying 
technology requirements or additional production costs. 

The incremental hardware cost required to enable DC V2G at scale is negligible (much less 
than other advanced features like ‘Plug & Charge’), and principally associated with one-off 
testing and certification. Conversely, AC V2G requires an onboard power converter that is 
compliant with local grid codes. While this can add cost, weight and volume to the vehicle 
power electronics system, AC V2G is considered supportive of automakers adopting more 
integrated service models, providing them more direct access to operational revenues.

New EVs in Europe will use the CCS Type 2 plugs and ISO 15118 suite of communications 
standards to enable V2G, as will Australia. CharIN, the global association helping drive the CCS 
charging standard, has referred to 2025 as the ‘go-live year’ for CCS-based V2G (including 
derivative charging standards such as MCS). This timing aligns with announcements by 
automakers (including Volkswagen, Skoda, Polestar and Volvo) to unlock V2G capability by 
2024. Tesla has announced plans to bring bidirectional functionality to all its vehicles in the 
next two years, while reducing the overall cost of power electronics in the vehicle.2

Roev is an Australian company that converts popular ute models to electric. It is currently 
working to integrate DC V2G into the next generation of its Roev EV Drive power electronics 
platform, due for release to existing customers in late 2023. This could make Roev utes among 
the first CCS-based V2G-capable EV models in the Australian market.

Factors driving V2G-capable vehicle supply

Our industry consultation indicates the local supply of V2G-capable vehicles will be 
completely dependent on global automaker decisions regarding the timing of V2G 
capability activation. Their decisions will be shaped by:

1. The overall supply of electric vehicles in Australia, which is 
growing rapidly

2. Automaker perception of the underlying financial value of V2G 
in Australia, their ability to capture it, and consumer readiness to 
engage in innovative new service offerings

3. The receptiveness of Australia’s policy and regulatory 
environment, including in relation to the ease of certification, 
and regulatory approvals.

Figure 10 – Summary of EU homologated models with ‘announced’ or ‘available’ V2X capability 
(Source: ev-database.org, accessed 14/5/2023). 15+ bidirectional-ready EV models have been 
announced for the US market3. The Ford F-150 Lighting (North America only 4) is an important early 
DC V2G/H product and it is case studied at Appendix B).

Automaker DC V2G AC V2G V2L
Average V2G 
battery (kWh) 

Average non-V2G 
battery (kWh) 

Average V2G EV 
price premium

Audi 6 0 0 76.6 87.6 -38%
BYD 0 0 2 N/A 75.7 -

CUPRA 1 0 0 77.0 58.0 16%
Genesis 0 0 3 N/A 75.7 -
Hyundai 0 0 8 N/A 62.1 -

Kia 2 2 7 99.8 63.4 30%
Lucid 5 5 5 104.8 N/A N/A
MG 0 0 8 N/A 57.9 -

Nissan 2 0 0 51.0 81.0 -62%
Polestar 2 2 4 107.0 81.5 56%
Skoda 6 0 0 77.0 56.0 34%

Volkswagen 10 0 0 77.0 56.1 27%
Volvo 2 2 2 107.0 74.7 100%

XPENG 0 0 6 N/A 85.2 -
All 36 11 45 85.9 69.4 11%

Roev converted Toyota Hilux

1 drive.com.au 2 insideevs.com 3 Kaulza – Vehicle-to-Everything 5 Ford Media Center

Source: Race For 2030

Source: enX for ARENA
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There are a wide variety of estimates of EV storage capacity and consumption:

• EV storage capacity estimates for 2050 range from 180GWh (CSIRO) to 2,340GWh (enX) (cf 640GWh required)

• Simple case: 5 million EVs discharging at 7kW is 35 GW - equivalent to peak demand in the NEM

• Race for 2030: If 80% of new sales of all vehicles are EVs by 2030 
→ an EV fleet share of around 20-25% of all cars by 2030

     → 20 GWh per day additional load 

 → but if spread evenly over the day, 
 only 3 - 4% increase in demand by 2030

The collective scale of batteries on wheels

          
 

33 

C.Literature Review 
Electric vehicles (EV) are seeing significant growth and adoption in many parts of the world 
because of their superior environmental impact and reduced running costs compared to internal 
combustion engine (ICE) vehicles. Social concerns for a sustainable future combined with policies 
adopted by various governments to phase out fossil fuel-based vehicles are also driving greater 
market demands for electromobility options. Consequently, these factors are creating an 
increased penetration of electric vehicles into power grids and this is likely to cause a significant 
impact on grid operations over the next several decades. Even at today’s low EV penetration 
levels in Australia, knowledge sharing regarding the grid impact of EVs is essential to enable the 
transition to a high-EV penetration state and avoid detrimental outcomes.  

This section provides a review of literature and the state of the art of EV uptakes, its integration 
and impact on the grid. The review is reported in the following four areas: 

• Techno-economic assessment of market and technology trends/practices 
• EV grid impact assessments, policy, regulatory framework, and standardisation 
• Urban design and distributed grid management 
• Social science research for EVs 

1. Techno-economic assessment of market and technology trends/practices 

 
 

Figure 4. Summary Statistics taken from ABS and AEMO data sources. 

Figure 4 shows projected storage capacity of EVs and home batteries in 2030 and 2050, 
indicating that the capacity in EVs will be much larger than home scale batteries, with massive 
growth from 2030 to 2050.  For energy consumption, EV use will be modest in 2030, but will 
grow to be comparable to the total residential sector (AEMO, 2020a) 

Source: Race for Networks Project. Research Theme N1: Electric vehicles and the Grid Project. RACE for 2030. October 2021

Source: Race For 2030, enX, CSIRO
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• Roughly $600-1000/year for V2G on current estimates

• Highly dependent on future market access and tariff design 

• RACE for 2030 CRC: $879/year median revenue

• enX for ARENA: V2G from $1,560 (TAS) to over $6,000 in NSW and SA 10-year NPV cf smart charging

• ANU REVS V2G study: suggests up to $5,000 annually, where car mostly stationary

V2G Revenue streams could be worthwhile

Source: Race for 2030

Source: enX used the Gridcog1 platform to model 24 different residential case study scenarios to determine 
the customer financial value of V2G relative to other charging modes – NPV over 10 years, 

solar households only, and vehicles assumed to be disconnected 6am-6pm weekdays and 9am-3pm 
weekends using 11.6kWh/day while driving. Also assumes 5kW static export constraint. 

 

14 

 

 
Figure 3: V2X annual value stream meta-analysis shows the overall economic potential of key V2X value streams in 

terms of annual revenue ($/kW-year), considering upper and lower limits and the median. 21 

 

It is important to note that there are large variations in the economic potential of different value streams across 
different markets. This highlights the need for more research and modelling on the benefits of V2X in the 
Australian market. 

2.2.1 V2G for EV owners 

The integration of V2X services, including bulk V2G with holistic controlled-charging regimes, could deliver 
substantial energy and cost savings and at the same time prolong battery life. 22 The benefit for EV owners 
depends on the tariff structure and battery degradation. The revenue that EV owners earn should compensate for 
battery degradation. Smart discharging strategies should also be applied to minimise battery degradation. 
Research results, reviewed in Section 3.2, confirm that an efficient, smart, bi-directional charging algorithm from a 
battery degradation perspective heavily depends on the daily routine of the EV and the ambient temperature, and 
thus requires local data-driven studies. One way around the congestion of the distribution network during peak 
periods would be to mandate ToU tariffs for households that wish to charge an EV. However, as the penetration 
of EVs increases, this has the potential to create a second peak. Therefore, encouraging EV owners to take 
advantage of real-time-based tariffs would be more effective. In a UK trial, such smart charging reduced the peak 
electricity consumption by up to 47%.23 

Research conducted in Melbourne focussed on the economic benefit of an EV combined with a home energy 
management system under various scenarios. 24 The study showed that implementing V2H reduced monthly 

 

21 Thompson, A.W., & Perez, Y. (2020). Vehicle-to-everything (V2X) energy services, value streams, and regulatory policy implications. Energy 
Policy, 137, 111136. https://doi.org/10.1016/j.enpol.2019.111136 
22 Ibid. 
23 Jones, L., Lucas-Healey, K., Sturmberg, B., Temby, H., & Islam, M. (2021). The A to Z of V2G. REVS/ANU. 
https://apo.org.au/sites/default/files/resource-files/2021-02/apo-nid311127.pdf  
24 Datta, U., Saiprasad, N., Kalam, A., Shi, J., & Zayegh, A. (2019). A price-regulated electric vehicle charge-discharge strategy for G2V, V2H, and 
V2G. International Journal of Energy Research, 43(2), 1032-1042. https://doi.org/10.1002/er.4330 

Customer value of V2G enx
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Figure 18

SA – NPV of charging 
costs across user 
types (range across 
the 4 user types and 
average)

Average benefit of 
V2G relative to smart 
charging: $6,329

Figure 19

TAS – NPV of 
charging costs across 
user types (range 
across the 4 user 
types and average)

Average benefit of 
V2G relative to smart 
charging: $1,560

Figure 20

VIC – NPV of 
charging costs across 
user types (range 
across the 4 user 
types and average)

Average benefit of 
V2G relative to smart 
charging: $3,817

Figure 15

ACT – NPV of 
charging costs across 
user types (range 
across the 4 user 
types and average)

Average benefit of 
V2G relative to smart 
charging: $1,715

Figure 16

NSW – NPV of 
charging costs across 
user types (range 
across the 4 user 
types and average)

Average benefit of 
V2G relative to smart 
charging: $6,728

Figure 17

QLD – NPV of 
charging costs across 
user types (range 
across the 4 user 
types and average)

Average benefit of 
V2G relative to smart 
charging: $1,161-$14,057
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The resilience benefits need to be considered

https://newcastle.nsw.gov.au/about-us/news-and-updates/latest-news/solar-farm-powering-city-operations-and-revenue

https://www.australiantruckradio.com.au/city-of-newcastle-unveils-debut-electric-truck/
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RECOMMENDATION:

Create DER Technical Authority to set a vision for DER technical standards; 
develop a technical standards work program; monitor, review and set DER 
technical standards; consider issues related to compliance and enforcement 
of standards in their development; and providing advice on standards to other 
government and energy market bodies and undertake related reviews. 

1. Ensure appropriate technical standards are in place
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Getting the basics right



Set dynamically: 
1-5-minute intervals, 
24 hours in advance
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Allowing DER to play a greater role in energy markets and the grid

Source: Melbourne Energy Institute

Dynamic operating envelopes: a necessary first step

Needs regulatory support:
including through consistency 
in APIs for information sharing 

– still a work in progress

Needs some funding: 
but relatively small e.g. <1% 

revenue for SA Power Networks 
- $32m cf $3.9b 5-year revenue 

Source: IEEFA

https://ieefa.org/resources/what-state-virtual-power-plants-australia


RECOMMENDATION:

Agree to prioritise the implementation of flexible exports (dynamic 
operating envelopes) across the NEM and the WEM by 2025

Agree to work collectively to ensure distribution networks are being 
operated at voltages which reduce consumer costs and improve consumer 
outcomes, especially rooftop solar exports and appliance longevity. 

2. Remove static constraints on existing solar
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Removing barriers



Residential flexible demand:

• 850MW Energy Queensland

• Size unknown Origin Spike 

C&I flexible demand:

• 350MW EnelX

• 200MW Origin

Potential includes:

• 22GW electrified hot water

• 1.5GW existing industrial uses
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Levels of change

Flexible demand is as important as storage

Source: IEEFA 

https://ieefa.org/resources/what-state-virtual-power-plants-australia


RECOMMENDATION:

Advocate to the Federal Treasurer that Commonwealth’s Small Business 
Energy Incentive run for three years, until 20 June 2026. 

Advocate to the Federal Government to allow aggregated BTM storage 
(and, where possible, flexible demand) to participate in the Capacity 
Investment Scheme. 

Consider other ways to support BTM storage, including for reasons of 
resilience, and including through the SRES. 

Agree that the new DER Technical Authority develop an EV-grid integration 
workplan. 

4. Fast-track distributed storage
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Storage is vital



RECOMMENDATION:

Commission a thorough, independent review of distribution network 
revenue regulation with the objective of ensure the regulation supports 
decarbonisation, the integration of DER and improved consumer outcomes, as 
well as economic efficiency.

5. Create a level-playing field in network services
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Remuneration drives outcomes
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Thank you!

IEEFA Guest Contributor

Dr Gabrielle Kuiper

View latest DER Report on the IEEFA website:

Growing the sharing energy economy

https://ieefa.org/people/gabrielle-kuiper
https://ieefa.org/resources/growing-sharing-energy-economy

