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EXECUTIVE SUMMARY
The Strategic Regional Plug-in Electric Vehicle (PEV) 
adoption program (the Program) was funded by ARENA and 
Evenergi under the Advancing Renewables program, with 
additional support from the South Australian Government 
and SA Power Networks. It was run from February 2018 to 
July 2018. 

The overarching goals of the program were to identify how to:

1. Accelerate the adoption of PEVs,

2. Ensure that they are powered by renewable energy, and

3.  Ensure the infrastructure to support them is implemented in 
the most capital efficient manner possible.

The selection of South Australia was based on a hypothesis 
that to drive adoption it is important to focus on the 
granular attributes of a specific region. South Australia 
was an ideal choice due to the existing high penetration 
of renewable energy (both rooftop solar and grid scale), 
and many other ideal demographic characteristics such 
as a high proportion of off-street home parking and an 
environmentally conscious population. 

There were three key parts to the program:

1.  The Charge Together project: Accelerating the demand 
for renewably powered PEVs in Australia - involving 
community outreach and behavioural research that aimed 
to dig beneath stated barriers to PEV adoption, to uncover 
underlying behaviours that played out when consumers 
were led through an actual buying activity. A series of 
practical interventions were then developed and proposed.

2.    A home energy study that involved monitoring 45 homes 
and vehicles to understand the impacts on those homes of 
owning a PEV, and specifically the impacts of then adding 
solar/batteries.

3.  A study of the impacts of renewably powered PEVs 
on the South Australian grid that led to a series of 
recommendations around how to ensure that PEVs could 
reduce costs of electricity to consumers, and help to 
maximise propagation of renewable energy.
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1. A public total cost of ownership calculator

2. PEV Drive Day 

3.	 Home	energy	study	and	findings

4. PEV-Drive app and data

5. Key Report 1: Accelerating the adoption of renewably powered PEVs

6. Key Report 2: Managing the impacts of renewably powered PEVs on distribution networks

THE KEY DELIVERABLES FROM THE PROGRAM WERE: 

•  There is a significant gap between intention to 
buy and the action to buy when participants in our 
Charge Together workstream were taken through 
an actual buying journey. Without addressing these 
gaps the current estimates for adoption may be 
overstated for both private individuals and fleets.

•  Given the uncertainty in the current buying 
environment there is a need for a clear buying 
journey for private buyers and fleets where the 
process is “chunked” into logical steps that are 
publically available to enable completion of a journey 
from interest to eventual purchase.

•  Using a Mitsubishi Outlander as a case study the 
upfront buying premium is $15,488. For the Hyundai 
Kona the upfront price gap is $13,000 (yet to be 
confirmed by manufacture). The gap in total cost 
of ownership over 5 years drops to $6,066 for the 
Outlander PHEV and $5,875 for the Kona. The gap 
approaches price parity after nine years depending 
on the driving behaviour of the consumer. 

•  The emission reductions in the transition were 
between 63% and 85% for a transition to a PEV, 
with the full electric versions powered by solar 
and batteries accounting for the higher savings 
amounts. 

•  The study demonstrated that a large percentage of 
consumers will focus on the upfront cost despite 
stating that they do not.

•  In one scenario, a like-for-like comparison distributed 
solar generation will improve the payback on the 
PHEV by over $1,500 over nine years, and this rises 
to around $4,600 if you include battery storage. 

•  If implemented strategically it is likely that electric 
vehicles will have a net positive impact on grid asset 
efficiency, enable better utilisation of renewable 
energy resources and put downward pressure on 
consumer pricing.

The overarching conclusions from the program are that: 
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AIM
To help understand the nature of PEV demand in the 
Australian context, to enable industry and public sectors 
to put in place mechanisms to accelerate adoption, and 
to ensure that the adoption maximises the usage of 
renewable energy. 

MARCH APRIL MAY

•  Recruitment of research 
respondents via Charge 
Together social media 
campaign

• Behavioural Missions 

• n=48

•  2–3 day online 
ethnographic study

•  Participants set Behavioural 
MIssions to understand 
EV purchasing behaviours 
and System 1 perceptions 
of EVs.

• Behavioural Safaris 

• n=12

•  1 week, deeper online 
ethnographic study

•  Observed participants via 
immersive behavioural safaris

•  Involved EV research and 
test drive, and response to 
structured research activities

•  Respondents capture own 
behaviour through photos  
and videos

•  Development of Behavioural 
Strategy and presentation of 
findings

RECRUITMENT RESEARCH  
PHASE 1

RESEARCH  
PHASE 2

STRATEGY

FEBRUARY

METHODOLOGY
There has been significant work completed to understand that 
the demand for PEV’s is high and to understand the barriers 
to purchasing electric vehicles. The gap in research is around 
actual consumer behaviour in Australia toward PEVs, so our 
research approach was focussed on the behavioural aspects 
of consumer purchase activity. Leveraging behavioural 
economics, this approach sought to extend traditional 
understanding of structural barriers (which have been 
well-documented), and further investigate the underlying 
behavioural anchors that currently hinder PEV adoption in 
Australia, so as to suggest behavioural interventions that could 
help accelerate demand. 

This program was undertaken over a three-month period 
(February to June 2018) and consisted of participant 
solicitation, data collection, analysis and reporting. The 
program involved creation of a campaign to drive PEV 
adoption in South Australia – Charge Together South Australia, 
as demonstrated in Figure 1. Along with the program partners 
a number of manufacturers (Hyundai, BMW, Mitsubishi, and 
Renault) and other industry stakeholders were enlisted to 
support the program.

Participants were recruited through a social media campaign 
over five weeks, attracting 1600 self-selected registrants at its 
end. With only 500 participant registrations anticipated, the 
program was oversubscribed by 300%, illustrating tremendous 
public interest in PEVs.

From the group of 1600, 490 residential consumers were 
invited to complete an online survey. Upon completion of that 
survey, a subset of 48 were selected for a broader purchasing 
behavioural study and a further subset of 12 invited for a 
deeper and more detailed behavioural analysis.

As part of the project an electric vehicle drive day was 
conducted to enable those enrolled in the program to test drive 
vehicles, which also enabled further capture of behavioural 
insights. 400 test drives were conducted through the day 
with examples of every available pure PEV in Australia being 
available for driving.

Initial research was also conducted with South Australian Fleets. 
The South Australian Government fleet was engaged in detail 
and then quantitative surveys and interviews were conducted 
with another ten fleets. Mostly these fleets were either 
government or not for profit. As part of this an additional drive 
day for fleet managers was held and feedback was recorded. 

Figure 1: Charge Together landing page for recruitment campaign

Figure 2: Charge Together Project research process
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KEY FINDINGS

76% MALE 34% FEMALE

TOTAL RESPONDENTS = 490

64% FT 
16% PT

40%  
DRIVE BECAUSE  

THEY HAVE TO

52% 
DRIVE BECAUSE  
THEY ENJOY IT

20% 

60% 42% 

INDICATED THAT BATTERY  
LIFE WAS A CONCERN

LISTED CONCERN AROUND  
CHARGING INFRASTRUCTURE

32% FELT THEY WOULD  
NEED TO COST THE SAME

AROUND 51% WOULD NEED  
THEM TO BE LESS EXPENSIVE

ONLY 6% INDICATED THEY  
WOULD PAY MORE

55% 40% 
OF RESPONDENTS HAVE  
SOLAR PANELS

EITHER CONSIDERED OR 
ARE IN THE PROCESS OF 
CONSIDERING SOLAR 
PANELS

76%

DO NOT HAVE ENOUGH  
INFORMATION TO  

BUY AN EV CURRENTLY

64% EMPLOYED FULL-TIME 
16% EMPLOYED PART-TIME

 IDENTIFIED AS STRONGLY  
BUDGET CONSCIOUS

 IDENTIFIED AS 
“EARLY ADOPTERS”

42% 
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KEY FINDINGS — BARRIERS
This study developed an understanding of the overarching 
experience in the customer journey and identified the key 
barriers to adoption for PEV intenders as they progress along 
the journey. The following diagram articulates the dynamics 
as the pipeline of positive buyers are slowly eroded as they 
confront the current realities of cost, lack of information, lack 
of model availability and lack of infrastructure.

BARRIERS PURCHASE 
DECISION

TRIGGERS  
TO BUY

AFFORDABILITY

EVIDENCE

Total cost? 
Test drive? 

Addressing anxieties? 
Addressing myths?

AVAILABILITY

Fit-for-purpose?

INFRASTRUCTURE

Where can I charge?

 Global momentum with respect to PEV consumers may 
have led to unwarranted comfort levels in Australia and 
has outstripped the reality of the barriers facing those 
intending to buy a vehicle. The gap between intention and 
likely purchases at the bottom of the funnel will remain wide 
unless strong intervention is undertaken by industry and 
government. 

 

Context Status Quo

Dealerships promote ICE*-
powered not EV

Infrastructure is geared toward 
ICE-powered vehicles

There is far greater choice of 
ICE-powered vehicles

ICE vehicles are the  
Default option

ICE vehicles are perceived 
to be less risky

With more choice ICE 
vehicles are seen to be 

more practical

Most people have an ICE 
vehicle, it’s the Social Norm

Purchasing a  
New Vehicle

Internal combustion engine*
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Residential consumer barriers:

Typically, stated barriers for buying an electric vehicle are 
cost, lack of infrastructure and lack of availability. These 
barriers were based on a high level intention to buy. Our 
behavioural research aimed to understand what people would 
do when they actually went to buy an electric vehicle:

•  There is a significant gap between stated intention to buy 
in Australia and the actual decision to move forward, in 
behavioural economics, this is called the intention-action 
gap.

•  Immediate responses when asking a PEV Intender about 
buying a PEV led to answers that focused on timing of 
purchase – they were seen as futuristic.

•  Immediate responses also suggested people were unsure 
how they would fit within their home – they were seen as 
“foreign”.

•  In general, affordability is a significant barrier and 
understanding total cost of ownership, while important, 
will not solve this issue alone. This is due to bounded 
rationality around total cost of ownership. Although prices 
may be close to equal over time, there was a clear gap 
between the importance people think they give to long 
term prices, and the actual focus on upfront prices. This 
is called the “energy paradox”. 

•  Currently range anxiety and related lack of charging 
infrastructure is a major purchasing barrier and 
participants could not find any visible signs of PEV’s in 

South Australia. International experience shows that this 
can be partially solved through provision of education and 
strategically placed fast charging infrastructure . 

•  Availability of vehicles is a significant practical barrier 
to adoption. The lack of supply (and information about 
supply), surprised many of the participants in the study 
and will lead the majority of people to delay purchase. 
In other words there is a gap between consumer 
understanding of availability and the actual friction that 
will be realised when they go to try to buy vehicles.

•  There is no single authoritative source of information 
about buying PEVs in Australia and there is currently no 
clear customer journey for buying a PEV in Australia.

•  It is likely that this culmination of barriers will discourage 
intenders unless there is strong government and industry-
led intervention.

 Fleet consumer barriers

•  There is a lack of confidence around depreciation and a 
lack of PEV models available.

•  These industry positions have been “locked in” due to a 
lack of an authoritative source of unbiased information to 
support alternative thinking.

•  There is a disconnect between aspirations of business 
and government leaders to decarbonise their fleets 
and the practical needs, incentives and skills of fleet 
managers to deliver positive outcomes.

Sample: 8 repondents

Lack of financing options

Lack of staff education

Lack of familiarity with technology

Lack of senior management interest and support

The EV models currently available do not meet our business needs

Upfront cost

Depreciation uncertainty

Range of the vehicles

Total Cost of Ownership (TCO) cost

The charging needs

Weak
Somewhat 

Weak Neutral
Somewhat 

Strong Strong

Figure 3: Barriers to EV ownership in SA Fleets
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RECOMMENDATIONS — ADDRESSING THE GAP
Having identified these consumer-based barriers to PEV sales, Australia now has 
the opportunity to address them in a manner similar to those used in international 
markets, many of which have methodically put in place mitigation efforts for each 
of these barriers. This program identified a number of behavioural interventions 
that could be applied based on our research, and also discussed potential 
approaches to managing the other barriers in the market more widely. 

STRUCTURAL RESPONSES

REMOVING BARRIERS PURCHASE 
DECISION

TRIGGERS  
TO BUY

AFFORDABILITY

Incentives 
Fleet led market 

Secondary market 
Financing structures

EVIDENCE

Provide test drives 
TCO calculators 

Single source of truth

AVAILABILITY

Secondary markets 
Fleet led market

INFRASTRUCTURE

Sufficient coverage
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Amplify triggers to buy

•  Promoting and supporting projects that align 
environmental	and	social	benefits	with	PEV	adoption:	
There was strong evidence that although environmental 
benefit was not a big enough benefit to overcome other 
barriers, it is still the primary trigger to buy a PEV. It is 
critical that this link is made and reinforced in all public 
facing communications to help buyers accept some of 
the near-term friction in the buying journey.

•  In addition the performance, economic, health 
and energy security benefits of PEVs should be 
promoted strongly by industry bodies and government 
stakeholders in all public communications. 

•  Emphasising shift to PEV’s as social norm will 
accelerate momentum. This includes promotion of 
manufacturer commitments, the shift to ultra-rapid 
chargers (which will make PEV charging similar to petrol 
re-fuelling) and providing case studies of PEV drivers 
with relatable stories.

Creating Evidence

·  Create credible, publicly accessible tools that clearly 
demonstrate the realities associated with buying 
and owning PEVs for different sub-segments. These 
segments could include fleets, private buyers, bus 
operators and ride share companies. Tools include total 
cost of ownership tools, knowledge bases, EV suitability 
tools, environmental rating tools. 

·  Create a credible, publically accessible pathway to 
empower consumers to make informed decisions to 
purchase PEVs. The program identified the need to 
create a clear customer buying journey — appropriately 
apply heuristics (mental shortcuts and simplifications) 
and then “chunk” it into key steps. This should outline 
each stage of the process, address all anxieties and 
promote and clarify the benefits. These tools need 
to clearly integrate renewable energy and demand 
management opportunities.

1% PERCENT INCREASE IN 
RENEWABLES COULD LEAD 
TO APPROXIMATELY 2–6% 
INCREASE IN EV DEMAND1

1Li, Xiaomin (2017) “Impacts of renewables and socioeconomic factors on electric vehicle demands – Panel data studies across 14 countries” Energy Policy

·  Establishment of a national independent consumer 
advocacy group. There are two key EV based 
organisations in Australia - Australian Electric Vehicle 
Association (AEVA) and Electric Vehicle Council (EV 
Council). The EV Council has traditionally focused on 
supply side concerns while AEVA has focused on owners 
and enthusiasts. There is currently no centralised, 
independent and authoritative consumer advocacy body, 
as there is in countries such as the United Kingdom 
where GoUltraLow performs this function. This is needed 
in Australia to pull together the interests of individuals, 
fleets and infrastructure managers, and provide a critical 
role in providing independent market-facing tools and 
evidence to PEV consumers.
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Addressing affordability, availability and 
infrastructure

Specific opportunities to address these barriers that we 
suggest from the findings of this study incude: 

·  Any incentive frameworks should focus on both 
upfront cost as well as total cost of ownership — We 
found that the “energy paradox” meant that even those 
who stated they took total cost of ownership into 
consideration were not likely to when it came time to 
buy a vehicle. As such, any incentive programs should 
focus on reducing the $10,000 gap in purchase price for 
private buyers and the gap in total cost of ownership for 
fleets. 

·  PEV’s have much lower running costs, however there 
is	no	simple	way	to	confirm	this	currently	—	Buyers 
have no clear way to compare running costs of electric 
vehicles in a way that relates to their real-life situation. 
There is a need for a publicly available way of confirming 
cost of ownership. 

·  Fleet buyers are more rational and likely to respond 
more strongly to incentives on new vehicles — The 
report confirmed that fleet managers will respond to 
total cost of ownership signals, however they share 
anxieties with consumers and an uncertain buying 
pathway. Along with incentives, creating education tools 
and linking insights into willingness to pay for second 
hand vehicles will provide comfort to fleet managers.

·	 	Education	on	infrastructure	and	range	will	significantly	
reduce the investment required for charging 
infrastructure — While charging infrastructure is critical, 
range anxiety decreases significantly with educational 
tools.

·  There is a latent market for used vehicles — Of the 
112 eventual participants who identified as ready-to-
buy, 55% would buy a used vehicle, with an alignment 
between their willingness to pay and actual prices of 
used PEVs that could be imported second hand from 
countries such as the UK. 

In addition to these recommendations the report outlines a 
series of measures based on recent reports and Evenergi’s 
experience in the United Kingdom (see recommendations 
section in the main report). 

Outputs from the program to mitigate gaps

During program several work-streams were undertaken to 
help address some of these barriers:

•  Total cost of ownership tool — this tool will be publically 
available, initially through the Evenergi website and via 
other websites such as the EV council website. Moving 
forward other parties are welcome to use the data or 
outputs to support their EV migration programs.

•  EV-Drive app — A tool to help people confront range 
anxiety has been built and can be downloaded from the 
app store or play store.
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HOME STUDY PROJECT
2.
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AIM
The aim of this study was to understand the financial and 
environmental impact of PEV’s on various market segments 
and then how domestic solar power and batteries would 
impact on ownership of PEV’s for these segments. 

METHODOLOGY
In this study 45 participants were recruited and were 
provided home energy monitors. 55% of the participants 
had solar.

As part of the study a GPS tracking app “EV-Drive” was also 
developed which participants could download to track their 
driving habits, so as to understand whether driving a PEV 
would suit their lifestyle.

From this home and vehicle data, realistic load profiles were 
created that helped create an understanding of the specific 
impact of charging, solar and batteries on home energy. 
This data was also used to create four typical personas to 
provide insight into the benefits of PEVs upon a variety of 
home energy set-ups.

For the purpose of the exercise we assumed that each 
of the personas were considering buying a PEV and were 
comparing the Mitsubishi Outlander Internal Combustion 
Engine (ICE) with the Plug-in Hybrid (PHEV) version, initially 
and the Hyundai Kona ICE with the Hyundai Kona full 
Electric. The total cost of ownership calculator that has 
been created allows comparison of all PEV’s that will be 
available in the Australian market.

The analysis looked at the cost to own at five years and 
then nine years to understand the total cost of ownership 
implications for the personas. Five years is a typical 
ownership period (although there are no reliable sources of 
average ownership periods in Australia) and 9-10 years is 
the average age of vehicles. 

To give a more detailed analysis of these findings, it is 
important to understand the most important, yet greatly 
misunderstood figure - the “Cost to Own”. This represents 
the total financial impact on a consumer through the life of 
buying, running and then selling the vehicle. In other words 
it is the purchase price, minus price when sold and minus 
running costs.

The personas below are aggregates of a number of similar 
participants in the program, and are used for illustration 
purposes only. An overview of our four personas is outlined 
in the following table, with a full review below. 

Annual kms Annual Energy 
consumption (kwH) Km’s weekday Kms’ weekend Solar

Jim 15,000 7,726 30 40 Yes and battery

Jess 12,000 4,387 20 30 No

Bill 20,000 10,126 20 40 Yes

Tracey 15,000 6,122 30 35 Yes

Figure 4: installation diagram for monitor installed in project participants homes

Table 1: Overview of four personas
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KEY FINDINGS
Using a Mitsubishi Outlander as a case study the upfront 
buying premium is $15,488. For the Hyundai Kona the 
upfront price gap is $13,000 (yet to be confirmed by 
manufacture). The gap in total cost of ownership over 5 
years is on average $6,066 for the Outlander PHEV and 
$5,875 for the Kona. The gap approaches parity after nine 
years depending on the driving behaviour of the consumer. 
Given the lower running costs, the more someone drives a 
PEV the higher the savings. 

It is important to note with these calculations that 
depreciation (or residual values) of vehicles introduces a 
lot of uncertainty with respect to electric vehicles, which do 
not have the historical evidence required to solidify future 

5 year running  
costs savings

5 Years cost  
to own savings

9 Year running  
costs savings

9 years cost  
to own savings

Jim Kona BEV vs ICE $4,543 $(4,804) $12,878 $(1,510)

Jess Kona BEV vs ICE $1,870 $(7,477) $7,728 $(7,435)

Bill Kona BEV vs ICE $3,618 $(5,729) $12,342 $(2,821)

Tracey Kona BEV vs ICE $3,859 $(5,488) $13,337 $(1,826)

Jim Mitsubishi PHEV vs ICE $7,502 $(3,634) $12,878 $(1,510)

Jess Mitsubishi PHEV vs ICE $3,788 $(7,348) $7,728 $(7,435)

Bill Mitsubishi PHEV vs ICE $6,225 $(4,911) $12,342 $(2,821)

Tracey Mitsubishi PHEV vs ICE $6,750 $(4,387) $13,337 $(1,826)

estimates. It would be fair to assume that by year nine both 
vehicles would be written down to a similar amount. 

It should also be noted that South Australia has among the 
highest energy costs in Australia. If located in NSW the cost 
of ownership would be better. For example if Tracey lived in 
NSW the five year cost to own would improve for the PHEV 
by over $1,000. 

Jim, with solar and batteries has the best return on 
investment for reasons outlined below. Tracey also has 
better investment returns, but mainly due to the amount she 
has the vehicle garaged at home and increased percentage 
of urban driving. Jess has the worst return due to lower 
amount of kilometers driven. 

The following table provides more detail on these findings. 

The following table outlines the performance in terms of 
emission reductions. Due to the short distances travelled on 
average in South Australia the emissions stated are fairly 
similar for a PHEV or a BEV. 

% emission reduction

Jim Kona BEV vs ICE 85%

Jess Kona BEV vs ICE 62%

Bill Kona BEV vs ICE 68%

Tracey Kona BEV vs ICE 76%

Jim Mitsubishi PHEV vs ICE 84%

Jess Mitsubishi PHEV vs ICE 61%

Bill Mitsubishi PHEV vs ICE 67%

Tracey Mitsubishi PHEV vs ICE 63%
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Benefits of solar and battery ownership 

In our total cost of ownership model we are able to add 
solar and battery usage to profiles, and it calculates cost 
to own and carbon intensity based on the source of power 
consumed by the vehicle. 

The benefits of solar ownership for a PEV driver depends on 
the coincidence of charge times when solar is generating 
along with the capacity for the solar to be used to charge 
the car at those times (i.e. that the speed of charging is 
less than or equal to the speed of solar generation). If you 
assume that the capital expense of the solar is a separate 
investment to the electric vehicle, then the power generated 
at those times will be effectively free for the vehicle. For 
each kW that is used during those times the business case 
for owning a PEV will improve. 

Given the high power rating of a 7.2 kW charger used in 
the scenarios above, the average 5.82 kW system in South 
Australia will only be able to fulfil part of this demand, and 
only on sunny days. To maximise benefit, a vehicle will need 
to be at home, and charging at a rate to march the power 
output of the solar system. To maximise this benefit some 
owners will choose to charge with a slower charger or get 
a generation following product which charges in line with 
renewable energy generation. 

Our personas show that solar will provide uplift to the 
business case for an EV in most cases regardless of the 
charging profile. It can be seen in the table above that Bill, 
who has solar spends around 18c per km (ie $13,65

3 running costs divided by 15,000 kms divided by 5 years) 
while Jess, who does not have solar spends 23c. This 
benefit also extends to carbon emissions. Bill emits .06 
Co2e per kms travelled where Jess emits .05 Co2e, but the 
higher emissions from Bill are due to his high kms meaning 
he uses more of the petrol rather than battery power of the 
Outlander.

If we think about the value of the battery, essentially the 
car receives cost or environmental benefits only after the 
battery has provided power for home usage. The battery 
will need to have some power left to contribute to the car 
charging. Like solar above depending on the size of the 
battery it may only have the capacity to provide some of the 
energy required by the charger assuming it needs 7.2 kW at 
once. 

To demonstrate the benefit, here is an overview of Jess, 
with and without solar and batteries.
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OVERVIEW OF PERSONAS

PERSONA 1: JIM

Jim’s job at a national technology company keeps him 
pretty busy in the day, so he relishes time at home with 
his wife, particularly as she is studying for her Masters 
in Social Anthropology. Jim’s house is full of gadgets 
and the latest innovations in energy saving products. 
He installed solar panels and a battery at their house 
and it covers a large percentage of their electricity 
needs. Jim believes technology has an integral role in 
improving society, particularly in the reduction of fossil 
fuels and increase in uptake of renewable energy.

Summary: A tech-lover, with a home that is fully geared towards 
obtaining the greatest energy saving benefits to save the planet, 
but also the dollars.

Occupation

Electrical Engineer and IT Technician

Interests

Technology, scientific journals, science-led policy

Passions/beliefs

Music, outdoor pursuits, travel, helping people.

Motivations for buying a PEV

Jim says he wants to buy a PEV because he feels 
it his next logical step in moving toward using low 
emission transport. He is motivated by the positive 
environmental impact that driving a PEV will have. This 
is his top motivation.

Tech use

Google Home, Drone, IOT

Driving Patterns

• 15,000 kms per year

•  Jim drives around 30 kms per weekday, between 
community and various activities

• Jim drives 40 kms on average on the weekends

Home energy use

• 4 Bedroom home

• 5.82 kW Solar array

• 13.5 kWh Battery

• Heat Pump - home heating and hot water

• No pool

• Air conditioner
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OVERVIEW OF PERSONAS

PERSONA 2: JESS

Happiest when at one with nature, Jess’s active, 
outdoorsy lifestyle sees her embrace all kinds of 
adventures. As such, she can’t afford to own anything 
that might clutter or slow her down. She’s not into 
gadgets or gimmicks for the sake of them, she 
choicefully buys things that are simple and serve a 
purpose in her life, like her trusty Fitbit. As a nature 
lover, she’s not averse to the idea of driving a PEV, 
but unless it has an extensive range and can hold a 
paddleboard and bike rack for weekends, she suspects 
she might be better off just buying an electric scooter 
to commute to work.

Summary: A happily independent, professional health-nut whose 
love of all things outdoors stems from a deep respect for the natural 
environment, but does not extend to spending a lot more on a PEV. 

Occupation

Pathologist

Interests

Gym, fitness, health, spirituality

Passions/beliefs

Travel, sailing, cycling, paddleboarding, swimming, 
connecting with nature

Motivations for buying a PEV

Jess really digs the style, performance and smooth/ 
quiet driving experience. 

Tech use

iPhone, Laptop, Fitbit

Driving Patterns

• 12,000 kms per year

• 20 kms week day, 30 kms weekend

Home energy use

• 3 bedroom home

• Gas heating and hot water

• No pool

• No air-conditioner
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OVERVIEW OF PERSONAS

PERSONA 3: BILL

Since retiring, Bill’s taken advantage of his newfound free time to travel to 
beautiful and remote parts of Australia with his wife, who retired when he 
did. They’re both socially and civic minded as members of several clubs with 
people their age. Bill channels his expertise, acquired throughout a 28 year 
career in Aviation technology, by consulting on various infrastructure projects.

Summary: A retiree-adventurer living in a proudly low energy, PV array, 
sustainably designed home that reflects a passion for cutting edge 
sustainable tech solutions.

Occupation

Retired Electrician/Aviation Technician

Interests

Aviation, politics and current affairs programs, cars

Passions/beliefs

Travelling/ touring and remote camping, nature, volunteering & civil 
participation, infrastructure

Motivations for buying a PEV

Bill says he’s motivated by the quiet, powerful performance and 
smooth driving experience. As an auto enthusiast (Bill currently 
drives a Range Rover), luxury and style are an important 
consideration too. He’s also keen on the self-sufficiency of a PEV 
and solar home charging station, as a clean energy alternative.

Tech use

Tablet, IoT, Drone

Biggest frustrations around buying a PEV

Bill is frustrated by the current outright and running costs 
of a PEV, especially in the luxury range which he so 
admires. He doesn’t see PEV’s as competitively priced 
and is disappointed that the Australian government isn’t 
doing more to incentivize PEV uptake.

Driving Patterns

• 20,000 kms per year

• 20 kms weekdays

• 40 kms weekends

Home energy use

• Electric heating and hot water

• Air conditioner

• Pool pump
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OVERVIEW OF PERSONAS

PERSONA 4: TRACEY

Even with only the youngest of her three children still living at home, Tracey’s 
life doesn’t seem to have slowed down. As a paramedic, photographer, 
mum, environmentalist and craft aficionado, she wears many hats, all while 
purpose designing a new state-of-the-art sustainable home. She loves the 
thought of driving a PEV, but without much knowledge about the current 
PEV models available, she has some serious concerns around how things 
like the size and range can practically cater to her frenetic lifestyle.

Summary: A busy mum, and passionate environmentalist who tries to 
incorporate sustainable solutions into her hectic lifestyle, but has reservations 
about whether there’s a PEV available that suits her current needs and budget.

Occupation

Specialist paramedic and newborn baby photographer

Interests

Arts and Crafts, design, animals

Passions/beliefs

Photography, environment, helping vulnerable people

Motivations for buying a PEV

Tracey is motivated by her drive to create positive environmental 
impact and minimize her carbon footprint. She’s excited about 
government initiatives that improve charging station accessibility, 
and loves that she won’t have to compromise on quality or style 
compared to other family cars. Her key considerations are size and 
range, given the amount of to-ing and fro-ing that she does daily.

Tech use

iPhone, Tablet, Photography software, TV streaming

Biggest frustrations around buying a PEV

Tracey is really puzzled by the lack of easily available 
information for PEV’s. She’d like to see specs on 
considerations like safety and range, which she would have 
expected to be clearly advertised like comparable fuel cars.

Driving Patterns

• 15,000 kms per year

• 30 kms on weekdays

• 35 kms on weekends

Home energy use

• 4 bedroom home

• Gas Heating

• Gas hot water

• Air conditioning
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IMPACTS OF RENEWABLY 
POWERED VEHICLES ON THE 
SOUTH AUSTRALIAN GRID

3.

22 Unlocking demand for renewably powered electric vehicles 
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AIM
The goal is to answer the question: how can governments and 
electricity distribution network businesses ensure that the grid 
is ready to accept increasing numbers of PEV’s and to do so in 
a manner that leverages an increased deployment of renewable 
energy. 

METHODOLOGY
As such the underlying methodology of this report is to:

1.  Understand potential network charging hotspots – or 
areas where significant charging load may occur (e.g 
shopping centres, rapid chargers, workplace chargers 
etc).

 2.  Create an understanding of the key drivers that will 
determine whether these hotspots will have significant 
network impacts in future.

3.  Consider these types of hotspots against current SA 
Power Networks constraint maps and consider how 
they will impact the South Australian context.

 4.  Determine the strategies that can be deployed to 
manage any potential issues.

5.  Understand the impact of renewable energy in curtailing 
these.

6.  Understand the broader implications of PEVs for grid 
scale renewable energy. 

To achieve this the South Australian electricity distribution 
network has been used as a case study, alongside a review 
of global research in this area. In addition activity based 
data was created using the EV-Drive app.

To create activity based data we ran an outreach program 
to potential PEV buyers in South Australia. The program, 
Charge Together South Australia, attracted around 1600 
participants of whom 490 were engaged in quantitative 
surveys and 45 had comprehensive car (PEV-Drive 
application) and home monitoring installed.

Figure 5: SA Power Networks constraints map
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KEY FINDINGS

•  Based on forecast uptake rates, SAPN does not 
anticipate that the interaction between PEVs and 
their network will have significant implications for the 
distribution network in the next regulatory period (2019-
2025). 

•  Initial reviews suggests that if managed correctly, PEVs 
could potentially improve network asset utilisation. This 
could improve cost outcomes for consumers.

•  PEVs can be beneficial in terms of deployment of 
renewable energy at a local scale. This is due to the 
enhanced payback when PEVs are coupled with local 
generation.

•  There is potential for PEVs to be a useful sink for over-
generation during solar PV generation peak and, with 
appropriate control strategies, could help to flatten the 
load and improve grid stability in the midterm.

•  The greatest risk area for hotspots occurring in single 
locations are DC rapid chargers in public car parks, 
DC rapid highway chargers, pool vehicle locations and 
bus fleets, or at a zone substation level - areas where a 
number of these scenarios play out in one area.

 

•  Demand management can address most of these hot 
spot situations if it is appropriately applied. This can be 
achieved by providing price signals to encourage ideal 
charging behaviour, using vehicle to grid opportunities, 
or using local storage.

•  To ensure that demand management can be adequately 
deployed it is critical that network businesses are 
informed promptly when new chargers (at any level) are 
planned to be added to the network, and then registered 
when they are deployed. 

•  It is important for Electricity Network Distribution 
businesses and policy makers to be mindful of the 
positive and negative impacts of DC fast charging. 
While they will encourage PEV adoption and provide 
convenience (particularly to those without home 
charging) their demand profile is episodic which does 
not lead to efficient network asset utilisation, and it is 
difficult to deploy renewable generation. Use of local 
storage should be encouraged to address these issues. 

•  Renewable energy is most supported by rooftop PV and 
public locations where solar canopies can be provided. 
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Typical  
Charger size Hotspot risk Upgrade 

funding
Rooftop  

solar
Solar  

canopy
Potential for 

DSR

Universities 7 - 22 kW Mid Customer High High High

Shopping centers 7 - 22 kW Low Customer Mid  Mid High

Airport parking 7 - 22 kW Mid Customer Mid Mid High

Public car parks 7- 22 kW Mid Customer Mid Mid Mid

Workplace charging 7 - 22 kW Low Customer Mid High Mid

Apartment buildings 7 - 22 kW Low Customer Mid Low Low

Hotel Parking 7 - 22 kW Low Customer High High High 

Local on-street charging 7 - 22 kW Low Customer Mid Mid High

Highway charging 43-330 kW High Customer Low Low Low

Pool vehicles 7 - 22 kW High Customer High Mid High 

Taxi fleets 7-330 kW High Customer N/A N/A Mid 

Ride sharing fleets 7-330 kW Mid Customer N/A N/A Low

Car sharing fleets 7-330 kW Mid Customer Low Low Low

Bus fleets 50-150 kW High Customer High High High 

Street level residential 3-7 kW Mid SAPN High Low High

Clusters of local, fleet  
& destination chargers Aggregated load High SAPN High N/A N/A

KEY FINDINGS (continued)

Table 3: Review of hotspot typologies
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KEY FINDINGS (continued)

•  Issues with DC fast chargers can be mitigated by 
deployment of storage when deploying fast charging 
networks.

•  To ensure that PEVs improve asset utilisation, 
accurately forecasting network demand is critical, and to 
do this it is important to plan based on various charging 
usage contexts. For example areas with fleets, university 
regions and shopping centres can give a sense of overall 
impact on upstream network assets. 

•  It is also important to understand mobility market 
transitions to understand long term impact. For 
example, increasing ride-share and long term potential 
for autonomous vehicles will have a major impact on 
demand.

•  To understand these contexts, bottom up data sets 
(or activity based data) is important in more granular 
forecasting of the demand that PEVs will place on the 
network. To gain statistically significant data sets, large 
sample data pools are required with more focus on 
particular network topologies (e.g. data from rideshare 
organisations), or focus on actual network areas where 
more existing and potential PEV drivers are recruited.
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RECOMMENDATIONS
•  Further research into the impact of PEVs should be 

conducted to demonstrate the ultimate cost impact 
on consumers when taking into account new revenue 
streams, local renewable energy, demand management 
and grid stabilisation benefits.

•  Development of robust forecasting tools to help 
networks accurately plan for PEVs, so that they are 
beneficial from an asset utilisation perspective and 
therefore have a positive impact on pricing. This should 
also ensure that the benefits of coupling with grid scale 
and local renewable energy resources will be maximised.

•  These tools will require strong activity based datasets 
(i.e. data generated from actual users). In the short 
term data sets should focus on the charging scenarios 
determined to cause hotspots (e.g. Pool vehicles, rapid 
chargers) as well as ongoing consumer studies relevant 
to these hotspots to determine who will buy vehicles, 
when they will buy them and where they will charge 
them.

•  Further develop research and case studies around 
capacity management strategies with a focus on the key 
potential hotspot areas. For example, coupling storage 
with DC fast charging, or providing detailed scenarios 
around impacts of various tariff pricing signals. Develop 
a deeper understanding of how consumers will react to 
demand management measures.

•  Further develop research and case studies around 
renewable energy deployment around charging 
scenarios to help project developers understand the 
business cases and practicalities of integrating with 
distributed renewable energy resources.

•  Ensure that Network Distribution businesses are able to 
engage early in the process of implementing charging 
infrastructure to ensure that consumers are clearly 
aware of the benefits of coupling demand management 
and solar with PEVs. This engagement could be through 
the development of online tools to help networks, 
government and developers appropriately locate public 
charging infrastructure (in particular fast charging) 
based on the requirements of distribution networks and 
grid scale renewable energy generation.

•  Also important to ensure that there is mandated 
registration of charging devices with distribution 
network operators to ensure that they are able to 
manage demand.


