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About UPowr 
UPowr is a clean-tech company focused on redefining the 
way households purchase and install clean energy assets 
through a streamlined digital platform. Established in 
2018, UPowr was founded with the vision of connecting 
the solar and battery ecosystem to remove the fragmented 
customer experience when looking to install solar and 
battery assets. Through its digital platform, UPowr 
generates hyper personalised propositions for customers 
to see the value these assets will bring. UPowr then 
manages the entire installation and provides ongoing 
support for customers on how best to optimise the assets.

Core to the UPowr model is creating great customer 
experiences that are personalised, transparent, supportive 
and completely digital. We lean heavily into human-
centered design principles and adopt agile work methods 
to ensure we can iterate effectively based on customer 
feedback and changes to the energy regulatory landscape. 

To lean deeper into behavioural and psychological 
theories, tools and frameworks available to better 
understand the values and motivations of customer 
segments, we’ve partnered with Unlab – a global team 
of behavioural science experts, to conduct the research 
required in this Phase of the Project.
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Disruption rarely occurs without challenge. The uptake of 
rooftop solar across 2.7 million homes in Australia, while 
fundamentally a positive change, has brought numerous 
challenges to the way in which the energy grid and broader 
system operates. In lieu of turning to options that restrict, 
control and reduce the value of the customer owned solar 
systems, orchestrated battery systems can provide an 
alternative solution. 

Unfortunately, both the uptake of home battery systems 
and the participation in orchestration programs has 
been lower than required for their value in addressing the 
current solar challenges to be effective. To safeguard the 
investment in solar made by households around Australia, 
and ensure that customers are incentivised to continue 
playing a key role in the evolution of Australia’s energy 
system – we need to increase the uptake of orchestrated 
battery systems in existing solar households. 

Backed by the Australian Renewable Energy Agency 
(ARENA), this project is exploring how a deeper 
understanding of customer values, motivations and 
cognitive processes can be used to reshape the design, 
engagement, communication and presentation of battery 
orchestration programs. By taking a customer focused 
approach, our goal is to create battery orchestration 
programs that align with the different values of 
different people – ultimately increasing their interest in 
participating in a program when they purchase a battery. 

The first of three Knowledge Sharing Reports, this report 
provides a detailed overview of the customer research and 
orchestration program design work completed as part of 
Phase 1. Divided into five key parts, the report provides a 
step by step view to how the project has: 

• built a customer segmentation framework; 

• identified six customer segments; and

• designed three orchestration programs that align with 
the values of each customer segment.

Executive 
Summary

Rooted in a deep understanding of behavioural science, 
the customer segmentation framework leverages 
existing energy customer research to provide a deep 
understanding of six customer segments. Defined as 
Green Champions, Community Builders, Techies, Mover 
and Shakers, Independence Seekers and Pragmatists, 
each of these customer segments, along with the theories 
used to identify them, are explored in detail in Part 2 of 
this report. In addition to the research, we surveyed 130 
people and interviewed a further 35 people to validate 
these initial assumptions. Insights from these exercises 
are also shared in Part 2 of this report.

Part 3 of this report outlines how we have used this 
research to design three battery orchestration programs to 
align with the values of the segments. The orchestration 
programs explore financial growth (targeted to Techies, 
Mover and Shakers and Pragmatists), community-focused 
value (Green Champions and Community Builders) and 
energy resilience (Independence Seekers). 

In sharing this work, our intention is to provide the energy 
industry with the research, processes, tools and principles 
to collectively create greater value for solar households 
across Australia. 
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The rise of residential solar in Australia has brought 
enormous benefits to households and the nation’s 
transition to a cleaner electricity grid. It has also brought 
challenges to how the electricity grid and market operate.

Responses to these challenges have largely focused on 
the industry requirements that maintain the stability of 
the electricity grid. The responses, whether it be reducing 
financial incentives or implementing firm intervention 
and control mechanisms, are reducing the value available 
to households who have installed, or plan to install 
solar in the near future.1 By reducing the value of solar, 
we are conscious of how these responses will impact 
the otherwise positive uptake of rooftop solar, and the 
evolving role households can play in an increasingly 
decentralised energy system. 

Orchestrated home battery systems present a customer 
focused solution to these challenges. By storing the 
excess solar energy that a household is unable to 
consume, home battery systems reduce the need for solar 
exports by making them available to the household at a 
later time. When the home battery system is part of an 
orchestration program, they also provide greater financial, 
environmental, and broader community and grid benefits. 

Unfortunately, both the uptake of home battery systems 
and the participation in orchestration programs has 
been lower than predicted.2 We see these two issues 
as intrinsically linked. Homeowners often cite price as 
their number one hesitation of buying a battery system 
– and yet without an orchestration program, they are not 
exposed to the full value a battery system can deliver 
beyond solar self consumption. Put simply, the value 
proposition of a battery is weak without an orchestration 
program. 

Effective value propositions – which generally summarise 
why a consumer would buy a product or make a decision, 
will vary across different groups of customers (we call 

Part 1

Introduction and background
these segments). There is no such thing as a singular 
or average customer, which is why recognising and 
understanding different values and motivations amongst 
different groups is crucial in creating value that each 
customer actually wants. For orchestrated battery 
systems to find ‘product market fit’, that is, the mass 
market adoption required to address the challenges 
mentioned above, we need to ensure that the programs 
are being designed to align with the varying values and 
motivations of different customer segments. This project, 
and consequently this report, provides a framework to do 
just that.

Project Overview
This project is exploring how a deeper understanding of 
customer values, motivations and cognitive processes 
can be used to reshape the design, engagement, 
communication and presentation of battery orchestration 
programs. By taking a customer focused approach, our 
goal is to create battery orchestration programs that align 
with the different values of different people – ultimately 
increasing their interest in participating in a program when 
they purchase a battery. 

As outlined in the below figure, the project is being 
delivered through three key Phases. Following the 
customer and program research and design completed 
in this first Phase, the second Phase will integrate the 
elements of each battery orchestration program into 
UPowr’s existing platform. This will enable individual 
customers, that will be targeted and engaged in the 
third Phase, to request a battery quote that shows the 
personalised value of the aligned orchestration program. 
This project is focusing on existing solar households 
located in Victoria, New South Wales, Queensland and 
South Australia (NEM States).

1 For more information, consider these resources: https://www.pv-magazine-australia.com/2021/03/01/victorias-minimum-solar-feed-in-tariffs-to-drop-by-34/, https://www.abc.net.au/
news/2021-03-17/solar-panels-switched-off-in-sa-to-stabilise-grid/13256572#:~:text=SA’s%20spot%20demand%20for%20electricity,units%20being%20remotely%20switched%20off

2 For more information, consider these resources: https://assets.cleanenergycouncil.org.au/documents/resources/reports/clean-energy-australia/clean-energy-australia-report-2021.pdf, 
https://www.smartenergy.org.au/sites/default/files/uploaded-content/field_f_content_file/australian_energy_storage_market_analysis_report_sep18_final.pdf, https://reneweconomy.com.au/
australians-installed-22661-home-battery-systems-in-2019/#:~:text=Australian%20households%20invested%20in%20almost,control%20over%20their%20energy%20supply
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Why focus on existing solar households?

We focus on homes with existing solar for two reasons – Firstly, solar only households are at most risk of being 
impacted by market changes that reduce the value of stand alone solar systems. Secondly, it’s hard to sell retrofitted 
batteries in comparison to solar and battery bundles, so we thought that would be a great place to start.

Phase 1 Overview

As outlined below, Phase 1 of this project focused on 
the research and design of a behavioural science based 
customer segmentation framework. As part of this, we 
have identified and researched six customer segments to 
understand their values, emotions, knowledge, behaviour 
and motivations. We have then used this research to design 
three battery orchestration programs that align with the 
values and motivations of each customer segment. 

The delivery of this work has been largely divided into two 
distinct yet integrated workstreams; one that focused on 
the research and design of the customer segments, and the 
other that focused on program design. 

As you can see in the below diagram, the delivery of the two 
work streams was staggered. This ensured that the design 

of the orchestration programs was directed by the customer 
insights (customer focused), and not the other way around 
(industry focused). An example of the latter being when a 
program is designed with either unvalidated assumptions 
of customers and/or for the primary interests of a business, 
and then marketed to customers.

Delivered through a remote and agile project team structure 
in under a three month period, Phase 1 has demonstrated 
that a customer focused approach to program design can be 
delivered efficiently with the right tools and expertise – all 
shared within this report. A detailed description of how we 
have delivered Phase 1 is outlined in Part 4 of this report.

Figure 1: Overview of project and work streams
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How to use this report 
This report is one of three knowledge sharing reports that 
will be published throughout the delivery of this project. 
As an ARENA backed project blending both research and 
demonstration, knowledge sharing is an integral part of it, 
and we are pleased to be able to share the tools, insights and 
processes that were utilised to complete the first Phase. 

A core outcome of this project is to provide the industry 
with a step-by-step framework that demonstrates how a 
deeper understanding of customer segments can be used 
to design battery orchestration programs. The research 
and design activities from Phase 1, form the foundation of 
this overarching framework. 

This Phase, and consequently this report, provides an 
extensive amount of behavioural science research that 
can be utilised in workplaces or projects as a frame for 
understanding different customer segments that can 
be explored/targeted for battery adoption. Furthermore, 
this report also outlines a thorough breakdown of 
orchestration program design, which again, can be used 
as an artefact to support broader industry consideration 
of a customer-focused approach to orchestration program 
design. 

Beyond the substantive information in Parts 2 and 3, this 
report also outlines processes and lessons learnt on how 
you might look to use this information moving forward. 

How can you take value from this project?

For this project to provide ongoing value to the industry – 
and consequently, to customers, it’s important to note how 
this project can help the following people.

• Program/Product Managers: Tangible use cases to 
replicate or use as a foundation for new programs.

• UX/UI Designers: Framework using the latest in 
behavioural science and cognitive psychology. 
Demonstration of segment specific user journeys.

• Marketers/Sales: Six well defined customer segments 
with corresponding engagement strategies and on the 
ground insights on what worked and what didn’t.

• Policymakers: Demonstration of how customer insights 
can be used to shape programs.

• Software Engineers: Insights on building software to 
service battery retrofits, layered with orchestration.

• Commercial Managers: New approaches to consider 
in increasing commercial value of customer/DER 
engagement.

• Entrepreneurs: Gaps/opportunities outlined for new 
businesses to emerge.

What is a battery orchestration program?

We use the term, ‘battery orchestration program’ to refer to the various ways in which you can configure, manage and 
coordinate a battery to behave in a specific way. The way you design a program, determines what kind of behaviour the 
battery will have, and consequently, what kind of value it will generate. Different households will want their battery to 
behave in different ways, which is why this project is looking to understand and accommodate for that. We’ve chosen not 
to use terms like ‘Virtual Power Plant’ and ‘Demand Management’ as the research is yet to confirm whether these terms 
are meaningful and relevant to households.
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For a customer focused design approach to be effective, 
we first need to gain a deep understanding of the 
customers we are designing for. To do this, we have 
developed a customer segmentation framework to 
understand the different values, motivations, behaviours 
and emotions across different customer segments. The 
framework is grounded in behavioural science and blends 
in theories from the fields of cognitive psychology, cultural 
anthropology, social psychology, and innovation adoption.

Behavioural science is the study of human “irrationality”, 
that is the psychological mechanisms behind decision 
making and observable behaviour or intention of an 
action.3 It combines research on cognitive processes 
(thoughts, inner narratives, associations and 
expectations), affective motivations (emotions, both 
primary and secondary), and the effect of social networks 
into a comprehensive view on what we value as humans, 
how we behave, who influences us and when are we most 
susceptible to change. 

The customer segmentation framework we have 
developed incorporates the above elements of behavioural 
science, and views these predictors through the lens 
of technology adoption – which, for the purpose of 
this project, focuses on battery system adoption and 
orchestration program participation.

Through the development of this framework, we have 
identified six customer segments that exist within the 
market focus. Summarised below and detailed further 
from page 19, these customer segments have guided the 
orchestration program design outlined in Part 3 of this 
report. The following pages in this section of the report 
provide background information on how the framework 
was built, along with insights on the initial assumption 
testing we completed.4

Part 2

Customer segments

3 Ariely, 2008

4 The graphic below is a summary of the six key DER customer segments and some of their key characteristics. It outlines top values, wider set of values and motivations, previously likely 
sustainable behaviour, core emotions and likely position on the technology adoption curve.

Green Champion Mover and Shaker

Independence 
Seeker

Community 
Builder

Techie Pragmatist

The six segments
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Segments Average 
Knowledge 
(Awareness 
and Literacy)

Top Values Values and Motivations Representative 
Previous 
Sustainable 
Behaviour

Core 
Emotions

Likely 
Position on 
the Adoption 
Curve

Green 
Champion

High Sustainable 
and pro-
environment

Likely own EV, 
solar panels

Altruism Innovator

Mover and 
Shaker

High Hatred of the 
current status 
quo, moving 
toward 
decentralised 
system, 
fairness

All possible 
behaviour, 
solar panels

Fairness Early adopter

Independence 
Seeker

Medium Control of 
one’s own 
household

Electric bike, 
solar panels

Control Early adopter

Community 
Builder

High Building 
community 
and being off 
grid

Recycling, 
solar panels

Empathy Early adopter 
/ early 
majority

Techie High Innovation, 
Sustainablilty, 
Control

Any other 
innovative 
tech. solar 
panels

Novelty Early adopter

Pragmatist Low Pragmatism, 
trust in the 
system, 
fairness

Recycling, 
solar panels

Trust Early / late 
majority
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Figure 2: Six customer segments

What is a customer segment?

Customer segmentation is the process of dividing customers into defined groups that share commonalities across 
specific characteristics (e.g. psychological traits, past behaviours, preferences, demographics etc). By dividing 
customers into specific segments, businesses and projects (such as this one), are able to better understand the 
specific needs or problems they can solve when building new products or offering new services. A customer segment 
is different to a persona, in that it is often thought of as the umbrella that captures the characteristics and values of a 
collective group at the macro level, whereas personas tend to focus more on understanding specific attributes at the 
individual level (i.e. where do they work?).
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Building Our Customer 
Segmentation Framework  
To build our customer segmentation framework, our 
process consisted of the following steps:

1. Reviewing a wide spectrum of theories in cognitive 
psychology, cultural anthropology, social psychology, 
and behavioural science.

2. Finding the relevant theories for decision making (for 
both groups and individuals).

3. Understanding theories of innovation adoption and 
diffusion.

4. Reviewing extensive research on solar and battery 
adoption.

5. Developing initial hypotheses on battery and 
orchestration program adoption.

6. Testing our hypotheses through qualitative and 
quantitative research.

A Psychological Approach: Understanding 
Values, Knowledge and Behaviour

In order to create an impactful yet comprehensible and 
useful customer segmentation framework, we have 
collapsed the relevant research on human decision 
making into three psychological verticals: 

1. Value: Value is the WHY of what people do through the 
lens of actual value, values, and evaluation. 

2. Knowledge: Knowledge is the WHO and HOW of what 
people do through the lense of awareness, ability, and 
trust. 

3. Behaviour: Behaviour is the WHAT of what people do 
through the lense of their prior behaviours as a key 
indicator of what they are likely to do in the future. 

Outlined in further detail below, these verticals explain 
why a customer would decide to purchase and orchestrate 
a battery, who they would ask for advice and what the 
signs may be to indicate that a customer will adopt the 
desired behaviour. 

Value - The Why

This vertical asks one of the most fundamental questions 
in behavioural science; “why?” It connects to the 
subjective value people ascribe to products and services, 
the overall evaluation of them and the connection to the 
deep psychological values people subscribe to. While 
value can be calculated in dollars and cents, psychological 
research shows even seemingly objective numbers such 
as these are still highly subjective. Prospect theory shows 
us that aversion to loss is stronger than motivation to gain. 
Some people seek immediate bargains whereas others 
look for long-term saving opportunities. Saving time is 
also a strong driver in decision making given that many 
people have a strong association that “time is money”.

As it pertains to values, the valence of human behaviour 
can be two-fold: towards and away from. These are not 
always connected. Just because a customer is “away 
from” something, doesn’t mean they are “towards” 
something else. Energy customers can be motivated 
by turning away from fossil fuels, the old system, 
feeling being controlled and restricted by “the man” 
and / or can lean towards values of sustainability, being 
environmentally-conscious, desiring self-sufficiency and 
independence, towards the community. All these are 
expressions of basic psychological needs for belonging, 
freedom, and security. 

The opportunity for behavioural intervention:

• Framing and reframing the problem in terms of loss or 
gain (time, money, etc.).

• Using reference points for comparison and 
psychological anchoring.

• Changing the narrative to embrace the various values 
(freedom, independence, community, environment) and 
motivations (towards and away from).

• Exploring simple yet powerful metaphors and phrases 
(such as smart batteries, “power over” vs “power to”).

Knowledge - The Who and The How

This vertical addresses the overall awareness of the 
problem, product and solution. Given that human 
attention is an increasingly scarce resource, without 
awareness, there is little thought given to the issue at 
hand. The term “attention economy” was coined by a 
psychologist, economist, and Nobel Laureate Herbert A. 
Simon, who posited that attention was the “bottleneck of 
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human thought” that limits both what we can perceive in 
stimulating environments and what we can do. 

This constant battle for human attention is directly linked 
to awareness and informed decision making (which 
generally links to profit or gain of a company) – which is 
then linked to our ability, as consumers, to obtain relevant 
knowledge and information. Psychological research 
(including research on solar panel adoption) shows that 
trusted circles of influence, including family and friends, 
peers, social networks, social and cultural norms and 
trusted news sources, increases our ability to absorb 
knowledge and information. Research by Wolske and 
colleagues in 2020 showed that one of the main predictors 
of solar panel purchase was whether or not neighbours 
have solar. 

Another important factor, outlined by Barry Schwartz 
in his book “The Paradox of Choice”, addresses two 
preference for decision making: maximising vs satisficing. 
Maximisers strive to make a choice that will give them the 
maximum benefit later on searching for “the best” solution 
whereas satisficers’ choices are determined by more 
modest criteria or a “good enough” mentality.

Once knowledge and information are gained, people 
assess how competent they feel to conduct the required 
action. This is where perceived (self) competence comes 
into play. Perceived complexity and difficulty create 
substantial obstacles to any behavioural change as the 
default is often to do nothing and default to status quo or 
the simplest and easiest option. 

Opportunity for behavioural intervention:

• Simplification of the language and narrative. 

• Personalised channels and modalities of education. 

• Short feedback loops between desired behaviour and 
“reward”.

• Exploration of “set and forget” solutions (potentially by 
using nudges) versus DIY (do it yourself) options for 
different segments. 

Behaviour - The What

This vertical addresses the ecosystem approach to human 
behaviour. As past behaviour is the best predictor of 
future behaviour, and behaviours are generally linked, we 
can explore the interdependence of choices, decisions 
and actions. This approach is common in behavioural 
science where observable behaviours (versus aspirational 
values) are the best indicators of future actions. Thus, 
behaviours should also indicate positioning on the 
innovation adoption theory curve (outlined further in the 
next heading).

Each of the segments will not only have different 
motivations but also display different behaviours in 
the ecosystem of DER. The opportunity for behavioural 
intervention is in moving from products and services to 
creating experiences for the customers that allow them 
to link choices and actions to psychological needs and 
aspirations.

Understanding How Innovation Spreads – 
Technology is Deeply Psychological

Rogers’ Diffusion of Innovation Theory is an important 
tool to consider when assessing the subjective and 
psychological nature of effective innovation (or 
technology) adoption.5 The theory provides clear 
recognition of the different stages innovation goes 
through to achieve effective diffusion (or product market 
fit), and outlines which groups of people are most likely 
to take action at each stage. These groups can be 
categorised as: 

1. Innovators - people who want to be the first to try the 
innovation. 

2. Early Adopters - people who represent opinion 
leaders. 

3. Early Majority - people are rarely leaders, but they do 
adopt new ideas before the average person. 

4. Late Majority - people are sceptical of change, and will 
only adopt an innovation after it has been tried by the 
majority. 

5. Laggards - people are bound by tradition and very 
conservative. 

5 More information can be found here: https://leif.me/on-the-diffusion-of-innovations-how-new-ideas-spread/
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Core to the theory are five main factors that influence 
technology or innovation adoption, which play out 
differently amongst the adopter stage categories.

1. Relative advantage (the degree to which an innovation 
is seen as better than the idea, program, or product it 
replaces).

2. Compatibility (how consistent the innovation is with 
the values, experiences, and needs of the potential 
adopters).

3. Complexity (how difficult the innovation is to 
understand and/or use).

4. Trialability (the extent to which the innovation can be 
tested or experimented with before a commitment to 
adopt is made).

5. Observability (the extent to which the innovation 
provides tangible result).

These factors have been considered and addressed as 
part of the framework in order to help guide the design of 
customer focused orchestration programs. 

6 Dominicis et al., 2017 
7 Cremer & Tyler, 2007 
8 Gourville, 2006

Motivation Emotion

Contribution 
to a more 
sustainable 
environment

Altruism is a powerful emotional force that is unique in the human world. It has a self-transcendent (biospheric) 
psychological foundation.6 Motivation towards pro-environmental behaviour highlights the benefits to others or 
the planet, potentially at the expense of the individual. For this reason, altruism is contrary to selfish behaviour. 

Purchasing a battery system might yield initially low return on investment, but the motivation to help the planet 
prevails. Therefore, the motivation of contributing to a more sustainable environment is heavily driven by an 
individual’s altruism; those are the individuals that engage in sustainable technology behaviours with the main 
focus on a more collective benefit.

Disruption of 
the status quo 
– autonomy 
from the 
current system/
approach 

Fairness arises when one has a perception that they receive what they deserve. Fairness, and especially the lack 
thereof, can be a powerful motivator toward or away from cooperation. Fairness can also be used as a decision 
heuristic in whether a system or organisation can be trusted.7 As such, moving away from large companies (which 
can be seen as exploitative) can be an important driver toward battery system adoption where one can move 
toward a decentralised system where fairness can be more easily achieved. 

Individuals motivated primarily by having autonomy from the grid or disconnecting fully from the grid will be 
motivated by the emotion of fairness, or rather lack thereof when it comes to their perceptions of the grid. 
Interestingly, research has shown that perception of lack of fairness can activate brain regions underlying 
the perception of moral disgust, making this emotion even more potent than when stand-alone. Those are 
likely individuals who are in the early adopter category, often also characterised as novelty-seekers, who are 
disenchanted with the status quo.8

Identifying Customer Motivations and Emotions

Emotions are prominent drivers of human behaviour. By reviewing previous research, we have identified several motivations 
that could increase battery adoption and willingness to participate in orchestration programs, and have paired the main 
emotional drivers with the main motivation.

Early 
Adopters 

13.5%

Innovators 
2.5% Early 

Majority 
34%

Late 
Majority 

34%

 
Laggards 

16%

Figure 3: Diffusion of Innovation Theory curve
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Control over 
one’s electricity 
usage and 
maintenance of 
their electricity

Control, or a lack of the perception of uncertainty, represents individuals’ beliefs about how much control they 
have over outcomes in their life. Perceived control is not necessarily an emotion on its own, but it has been shown 
to correlate with psychological wellbeing and potential emotional exhaustion. Many of us are motivated by having 
stable and predictable environments and outcomes, and as such, battery adoption can be one way to acquire a 
sense of control over one’s energy expenditure.

An important notion here is that this is not primarily driven by the reduction of cost affiliated with grid-related 
energy consumption, but rather by the reduction of uncertainty. Thus, individuals caring for control over their 
electricity usage and maintenance of their electricity, as well as reduction of uncertainty stemming from 
catastrophic energy blackouts will be motivated by a sense of control and agency.

Building 
community 
with a sense of 
purpose

Empathy has been proposed as a key phenomenon that shapes human-environment relations and it is the 
fundamental emotion in cooperative environments.9 Empathy-sustainability involves empathy with others but 
also empathy with nature, placing a special significance on a place and identity.10  One way toward a better future 
- ‘empathic revolution’ - recognises empathy as an essential, transforming emotion.11 As electricity is becoming a 
decentralised resource, community-based orchestration programs can be a solution to democratising energy to 
small enough communities to be resilient against the frail, centralised grid.12

Gravitation 
toward new 
sustainable 
technology and 
innovation

Novelty, also referred to as novelty seeking or openness to experience, is generally associated with exploratory 
activity in response to novel stimulation, new experience, and also new technology. Engaging in conversations 
and explorations regarding new technologies requires inquisitiveness, openness to learning new information, 
and immunity toward potential risk. Novelty seekers are typically early adopters as their predisposition toward 
seeking out new information makes them the frontier of the innovators. For example, novelty seekers actively 
desire to seek out new product information and therefore have more objective information about the product 
and greater awareness of the technology. Individuals who gravitate toward new sustainable technology and 
innovation place their main emphasis on newness of the product.

Monetary 
incentives

Trust and innovation are inevitably related. Most people do not have the desire to seek novelty or changes as they 
tend to be devoted to already established practices and technologies. This status quo bias represents a large 
obstacle toward innovation adoption,as people prefer already trusted products.13 Moreover, any new technology 
adoption presents risk, uncertainty and change – resistance to innovation adoption might be heavily affected 
by emotional factors.14 The perception of trust in products is correlated with adoptions of those innovations. As 
battery storage systems are a relatively novel and nascent technology, trust in the product and in the system 
might be a motivating force in its adoption.

9 de Waal, 2010 
10 Brown et al., 2019 
11 Krznaric, 2014

12 McKibben, 2018 
13 Heidenreich et al., 2016 
14 Paluch & Wünderlich, 2016

Table 1: Customer motivations and emotions
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Pulse Check: Initial Assumption 
Testing
The purpose of this project is to demonstrate that a 
customer focused approach to the design and delivery of 
orchestration programs can increase customer willingness 
to participate in these programs at the point of battery 
sale. While this approach will be tested in Phase 3 when we 
take the programs to market, we needed to ensure that the 
assumptions on the customer segments and consequently, 
the orchestration programs, were sound. 

As part of this first Phase, we conducted a ‘Pulse Check’ 
survey to test the psychological assumptions with 
potential customers (those who own solar and have not 
yet purchased a battery system) and better understand 
the experiences of customers who have purchased a 
battery system. We also included questions to gain an 
understanding of the demographic factors of each segment, 
in order to design effective engagement strategies in Phase 
2. More information on how we designed and delivered the 
survey is available in Part 4 of this report. 

Analysis

Once we had reached our response target (minimum 
100), individual responses in the survey were coded 
into numerical values or into categorical values, where 
appropriate. After data pre-processing, the data was 
analysed using Python, Excel, and R software and we 
computed descriptive statistics to identify the prevalence 
of topics such as:

• Basic information about their solar and battery systems, 
and their satisfaction with their systems

• Interest in and intention to purchase battery system for 
solar panel owners

• Perceived value regarding battery storage systems along 
with the perceived emotional drivers

• Participants’ demographics (age, annual income, 
location, relationship status etc)

The results of the analyses are first based on the solar 
system owners survey, and then battery owners survey 
respectively. Because we were interested in understanding 
the psychological determinants behind battery system 
adoption, we have focused on understanding the 
prevalence of individual beliefs and opinions, and also 
on examining connections between individual variables 

around potential adoption. These results are included in 
the detailed overviews of each customer segment that 
follows, as well as an anonymised appendix to this report.  
We categorised and grouped the respondents into their 
respective segments and drew insights and knowledge 
therein. 

A Selection of Insights

• Majority of respondents own a solar system over 5kW, 
with almost 50% of the participants having installed their 
solar systems from 2018 onwards. 

• Majority of the respondents who own a battery system 
purchased it from local installers and solar agents from 
2018 onwards. The majority purchased their battery 
system with a new solar system, not afterwards, and 
almost 75% of them have had a very positive experience 
with their battery storage system.

• Almost two thirds of solar only respondents expressed 
interest in purchasing a battery system. 93% of 
respondents said they had knowledge of battery 
systems. 

• Of the battery respondents, almost 70% are not currently  
part of any VPP plan. Those that are participating in 
a VPP entered into it after they installed the battery 
system.

• When solar system owners were asked about the value 
they perceive in battery storage systems, the three most 
mentioned values were; using one’s own solar energy, 
saving money and environmental impact (the same 
percentage of individuals mentioned both values) and 
gaining independence from large energy companies.
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• When solar system owners were asked about their 
motivations to adopt battery systems, the three most 
mentioned motivations were; making a positive impact 
on future generations and the planet, having control 
over their energy bills and supporting innovative 
technologies.

• Though advertised nationally, the majority of the solar 
system only respondents were from New South Wales, 
Victoria, and Queensland (respectively). Almost 75% 
reside in metropolitan areas, are married with children, 
and are within the age range of 31-70 years of age (you 
may notice that age ranges 31-40, 41-50, 61-70 were 
represented almost equally). Almost 50% of solar system 
owners have income above $160,000 AUD.

• The majority of our battery storage system owners are 
from New South Wales, South Australia, and Queensland 
(respectively). Over 75% reside in metropolitan areas, 
are married with children or married without children, 
and within the age range of 31-60 years of age (you 
may notice that age ranges 31-40, 41-50, 51-60 were Figure 5: Order of customer motivations to purchase a battery systems

represented almost equally). Almost 50% of solar and 
battery system owners have income above $200,000 
AUD. 

• Battery owners have generally high reported annual 
income. The majority of battery owners seem to 
come from a younger age range group (31-60 age 
range for battery owners vis-à-vis 31-70 age range 
for solar panel owners).

Figure 4: Order of customer perceptions on the value of battery systems
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Segment Top Values Mentioned Top Emotional Motivators mentioned

Green Champion Environmental impact 

Using one’s solar 

Clean energy 

Positive impact 

Support innovation 

Fairness and control 

Mover and 
Shaker

Disruption of current status quo 

Blackout protection 

Using one’s solar 

Control 

Support innovation

Increasing finances

Independence 
Seeker

Independence 

Environmental impact 

Using one’s solar 

Saving money

Blackout protection 

Control 

Fairness 

Increasing finances

Community 
Builder

Community 

Independence 

Environmental impact

Positive impact 

Fairness 

Trust 

Techie Innovation

Using one’s solar 

Environmental impact 

Support innovation

Positive impact 

Control 

Pragmatist Save or make money 

Using one’s own energy 

Clean energy 

Good deal 

Increase finances

Control 

Psychological motivators

Derived from the survey results, the below table provides an overview of the psychological motivators of each segment.

Table 2: Psychological motivators from survey results
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• Potential drivers to increase battery orchestration 
participation. 

• Potential improvements of the industry and critical 
questions that should be asked when analysing the 
space. 

While by no means comprehensive, the conversations 
helped us to understand how the customer segments 
occur not only in the context of customer adoption but 
also amongst key industry stakeholders. That is to say, 
for example, Green Champions exist not only as potential 
battery customers but also as key actors within the 
industry. 

The presence of these segment “types” in areas other than 
customers is an important finding, as it demonstrates 
that the customer segmentation framework could also 
be used as a blueprint for understanding people’s values, 
knowledge, and behaviours across the entire industry. 
Importantly, this could help us to recognise how our own 
values and motivations are projected in areas as diverse 
as program development, regulatory discovery and 
analysis, and customer interaction and installation.

Mapping the customer segments amongst key industry stakeholders

In speaking with a wide spectrum of industry stakeholders, we were able to categorise each individual into the six 
customer segments. This process helped us to understand how the values of each segment are currently playing out 
within the industry, and how that potentially shapes policy, research, narrative and customer interaction. As shown in 
the charts, each of the groups of people had some interesting “tilts”. For example, most of the installers we spoke tend 
to be Pragmatists.

Qualitative Research: 
Conversations with key 
stakeholders
To better inform the research, interviews were conducted 
with over 35 experts and people in the fields of energy, 
batteries, and VPPs including consumers, installers, 
regulators, community builders, researchers, program 
designers, consultants and engineers/developers. The 
conversations covered topics such as: 

• Their own motivations for working in the space, along 
with their views on people’s motivations for buying and 
orchestrating batteries.

• Key opportunities, risks, obstacles, and drivers of battery 
adoption.

• Price and economics/economic model of battery 
systems, along with the under-appreciated benefits of 
them.

• Common questions people ask when considering a 
battery system purchase.

• How people get information and learn about battery 
systems and orchestration programs.

Figure 6: Representation of segments across industry stakeholders
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Segment 1: Green Champion 
The Green Champion is someone who places environmental impact above all else. They care and 
are motivated deeply by a keen regard for future generations and for the planet. They care about 
technology as a means toward a sustainable future, and clean energy can be a powerful motivator 
toward battery adoption or orchestration participation. They care about social good, positive impact, 
and fairness of the system.

Insights from initial surveys 

• Values and Motivations: most Green Champions want 
their actions to matter - they want to have a positive 
impact on the environment and future generations. 
Related to this, they care about fairness of the system. 
Green Champions often have clean/green household even 
though the cost might be high:

“I think a battery system only makes sense as part of 
a VPP, but they are still too costly to install in Victoria. 
With a fully electric household, we are able to offset the 
vast majority of our energy use with solar panels alone 
at this point. A household battery would become more 
attractive if FiT (feed-in-tariff) rates fell (we currently 
get 13.5c/kWh from Momentum Energy), and/or we 
purchased an electric vehicle.”

Detailed Overview of Each Customer Segment
The following pages provide a detailed overview of each of the customer segments identified through the framework 
developed in this project. The overviews include summaries based on the research, as well as quantitative and qualitative 
insights from interviews and the ‘Pulse Check’ survey we conducted.

• Prevalence: 16% of the initial participant pool are Green 
Champions.

• Demographics: The majority of our Green Champions are 
from NSW, QLD, and Victoria, 70% come from metropolitan 
areas, and their median age group is between 41-50, 85% 
are married with children. Median household income is 
$120-160,000 AUD.

Key Qualitative Insights 

• Sustainability: The Green Champion is very motivated by 
sustainability and the transition to renewables. One may 
say they are at the vanguard of our society’s transition 
towards a net carbon-zero world. 

Segments Average 
Knowledge 
(Awareness 
and Literacy)

Top Values Values and Motivations Representative 
Previous 
Sustainable 
Behaviour

Core 
Emotions

Likely 
Position on 
the Adoption 
Curve

Green 
Champion

High Sustainable 
and pro-
environment

Likely own EV, 
solar panels

Altruism Innovator
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Figure 7: Green Champion overview
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• DER: The Green Champion is not only aware of the 
specifics of environmentalism, sustainability, and the 
product landscape but also more subtle and lesser 
appreciated topics like equity and disadvantage that can 
not only occur but does on a daily basis in energy. 

• Economics: The Green Champion is likely to understand 
economics of products in the DER space from a holistic 
point of view, with a view that economics is important 
but not the only driver of adoption. The Green Champion 
is comfortable discussing economics, as well as longer 
term impacts of various policies and strategies. 

• Complexity: Perhaps one of the best encapsulations 
of the Green Champion is in the following quote by an 
industry participant; “when things get complex, people get 
left behind.” The Green Champion is aware that the DER 
industry has mostly been led by more technically inclined 
people but that for the product set to reach critical mass, 
the message must be based on simplicity, trust, and a 
connected community. 

• Community, Fairness, Equity and Trust: The Green 
Champion is perhaps the most aware of the importance 
of these topics in DER, particularly in building better 
communities and narratives, that includes the broadest 
set of communities in energy. The Green Champion 
works tirelessly to incorporate lesser understood 
and appreciated elements like fairness and equity in 
programs, dialogue, and community. 

• Adoption and Barriers: The Green Champion understands 
that mass adoption of technologies occur at the sweet 
spot of a compelling narrative, robust communities, and 
an attractive financial proposition (which is different for 
different segments)

• Technology: The Green Champion believes that the 
technology itself (i.e. software, hardware, form factor and 
technical specifications) is only one of the elements that 
drives the adoption of a successful technology (along 
with other elements such as price and economics, form 
and functionality, and overall strategy).

Segment 2: Mover and Shaker
Mover and Shakers are nonconformists who believe that society can always do better. Unlike 
others, they question the assumptions and practices of the systems we live in. As such, they 
place decentralising and rebellion against powerful and often incumbent systems as their primary 
motivation, and above all, fairness as an emotive driver. People in this segment care about those 
left behind in the trenches of the unfair system. The regard for a better, fairer future is the main 
motivations behind their adoption of sustainable innovative technology. They care about adopting 
technology as a way of disrupting the system and often hold non-mainstream opinions.

Segments Average 
Knowledge 
(Awareness 
and Literacy)

Top Values Values and Motivations Representative 
Previous 
Sustainable 
Behaviour

Core 
Emotions

Likely 
Position on 
the Adoption 
Curve

Mover and 
Shaker

High Hatred of the 
current status 
quo, moving 
toward 
decentralised 
system, 
fairness

All possible 
behaviour, 
solar panels

Fairness Early adopter
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Figure 8: Mover and Shaker overview
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Insights from Surveys

• Values and Motivations: most Mover and Shakers 
want to disrupt the current status quo around energy. 
In addition, they might care about battery storage as 
a method of blackout protection and improving the 
environment, as they do not trust the existing system 
to do so. They want justice, fairness, and independence 
from what they perceive as large unfair systems and 
therefore, having autonomy from the grid. 

• Prevalence: 11% of our participant pool were Mover and 
Shakers.

• Demographics: Mover and Shakers came equally from 
NSW, QLD, ACT, VIC, 85% come from metropolitan areas, 
and their median age group is between 41-50, 65% are 
married with children, and 35% live with their long-term 
partner child-less. Median household income is $160-
200,000 AUD.

Key Qualitative Insights: 

• Sustainability: The Mover and Shaker is motivated by 
the move away from fossil fuels, and will be proactive 
and deliberate in cutting ties to the fossil fuel industry 
as much as possible. However, as ‘realists’, they also 
recognise the replacement of carbon-based fuels is a 
process that takes time and that carbon-based fuels 
may have a role to play as a backup energy source. 

• DER: The Mover and Shaker believe that the energy 
industry has been dominated by technically-inclined 
narratives, while the larger energy story includes 
themes such as energy justice, energy democracy and 
responsible innovation. 

• Economics: The Mover and Shaker recognises that while 
the existing system has many sub-optimalities, they can 
still work within and inside those systems to generate 
change and progress into the next more sustainable and 
renewable world (including more adoption of batteries 
and VPPs). 

• Complexity: The Mover and Shaker is focused on going 
against the existing status quo, and less about the 
system and things that are coming. The Mover and 
Shaker believes that the existing system is not working 
for the consumer and that a new system needs to come. 

• Community, Fairness, Equity and Trust: The Mover and 
Shaker is very aware of the impact of various systems and 
their limitations on people. One Mover and Shakers we 
interviewed spoke passionately about which communities 
might be left out as newer technologies like batteries 
and orchestration programs gain momentum. Another 
Mover and Shaker spoke about what the emergence of 
community-centred energy might do to existing power 
structures and how technology changes those forms of 
power. 

• Adoption and Barriers: The Mover and Shaker generally 
understands the path from existing systems to newer 
systems, particularly the solar/battery ecosystem in 
terms of existing subsidies. 

• Technology: The Mover and Shakers we spoke to are 
not only aware of technology developments but also the 
connection between technology and other topics such 
as justice. 

Segment 3: Independence Seeker
Independence Seekers care about independence from centralised systems. Unlike Movers and 
Shakers who want to shake up unfair systems, Independence Seekers want to gain a greater 
sense of control of their energy use – both their bills and the actual energy production. They place 
independence as their first motivation, however they also care about control, agency, and autonomy. 
The regard for a less centralised, large-system-focused future is the main motivations behind their 
adoption of sustainable innovative technology. People within this segment could also choose to live 
off-grid because they value being self-reliant.
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Insights from Surveys:

• Values and Motivations: most Independence Seekers 
want independence around energy, and they could see 
battery systems as a way to give them more of that 
value, either through the sense of being able to operate 
independently from the grid (in emergencies), or by 
ensuring they’re able to use their own solar energy. As 
most do not trust the system to take care of them, they 
want independence and agency.

• Prevalence: 30% of our sample are considered 
Independence Seekers.

• Demographics: our independence seekers come equally 
from NSW, QLD, ACT, VIC, 85% come from metropolitan 
areas, and their median age group is between 41-50, 
65% are married with children, and 35% live with their 
long-term partner child-less. Median household income 
is $120-160,000 AUD.

Key Qualitative Insights 

• Sustainability: The Independence Seeker is someone 
who cares about the environment and sustainability, but 
primarily from the view of gaining (substantially) more 
control and independence (from the “grid” and utility 
retailers). 

• DER:  The Independence Seeker is almost single-
mindedly focused on making sure they remain in control 
of their battery system as an owner. In some ways, the 
Independence Seeker is looking to create their own 
“grid”, albeit several we interviewed were open to the 
idea of having more neighbourhood / community-based 
options instead of primarily for their own benefit. 

• Economics: The Independence Seeker is open to most 
options to “wean” themselves off the existing carbon-
fuel based system. 

• Complexity: The Independence Seeker is willing to 
tolerate complexity if it enables more control. They are 
quite willing to do extensive research and pass it onto 
their friends, neighbours, and family in pursuit of control 
and independence.  

• Community, Fairness, Equity and Trust: The 
Independence Seeker is less focused on community 
than other segments and tends to do their own work to 
find the path towards controlling their energy. 

• Adoption and Barriers: The Independence Seeker has 
a clear understanding of their needs as it pertains to 
battery systems and orchestration programs. As one 
Independence Seeker notes: 

“I want to have a self-sustainable supply in my home 
and have a back-up function. I could be running for 
weeks even if we have a massive grid failure here in 
Sydney.” 

• Technology: The Independence Seeker, owing to 
their work in understanding the options to become 
fully self-sufficient, is quite knowledgeable when it 
comes to available technologies. One Independence 
Seeker we spoke with not only talked extensively 
about the potential of electric vehicle technology but 
also the “plug-in” batteries that renters (and not just 
homeowners) can potentially adopt as well. 

Segments Average 
Knowledge 
(Awareness 
and Literacy)

Top Values Values and Motivations Representative 
Previous 
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Behaviour

Core 
Emotions

Likely 
Position on 
the Adoption 
Curve

Independence 
Seeker

Medium Control of 
one’s own 
household

Electric bike,  
solar panels

Control Early adopter
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Figure 9: Independence Seeker overview

22UPowr | Customer Segmentation Research and Design for Orchestration Programs



Segment 4: Community Builder
Building a community and seeking a sense of purpose through communal efforts to improve our 
society is a powerful motivator for the Community Builder. Similar to Green Champions, Community 
Builders care about making an impact. However, their main motivations differ slightly – while Green 
Champions care about global impact (future generations and future of the planet), Community 
Builders are all about local impact. They care about a community of shared values, and similarly to 
Independence Seeker, having a sense of agency, and autonomy from the larger system. These are 
the people who build and live in communities they can trust.
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Behaviour

Core 
Emotions

Likely 
Position on 
the Adoption 
Curve

Community 
Builder

High Building 
community 
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Insights from Surveys

• Values and Motivations: most Community Builders want 
community efforts directed toward a sustainable future.  
They could care about battery systems, if it means being 
a part of an orchestrated battery program within their 
trusted network. They want community, connection, and 
trust. One of our Community Builder participants can 
attest:

“I would like to know that if involved I am not ripped off 
but contribute to the greater community.”

• Prevalence: Only 6% of the participants we surveyed are 
Community Builders.

• Demographics: 50% our community builders come 
from NSW while other states constitute the rest almost 
equally, 75% come from metropolitan areas, and their 
median age group is between 51-60, 75% are married 
(20% without kids, 80% with). Median household income 
is $120-160,000 AUD.

Key Qualitative Insights 

• Sustainability: The Community Builder is focused on 
sustainable behaviours but within the backdrop of using 
their abilities as a connector, networker, and information 
broker. The Community Builder tends to have a balanced 
view of sustainability along with the firm belief that more 
can be done through having a group or communal / 
community effort than alone. 

• DER: The Community Builder sees DER as connected 
to other elements and not just for the “energy” or 
“economics” components. Several Community Builders 
we spoke with emphasised the connectedness to 
social change and equity. In particular, they raised the 
point of how data collection in surveys can introduce 
unconscious bias and inequality (for example in 
excluding communities that do not have access to 
technology), albeit without intention. 

• Economics: When it comes to the economics of battery 
systems, the Community Builder seems to be of two 

Figure 10: Community Builder overview
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minds. On the one hand, they want to do right by the 
environment and future generations. On the other hand, 
without more knowledge, they are of view that batteries 
appear financially imprudent at the current time. 

• Complexity: The Community Builders we spoke with 
were quite cognisant of the importance of speaking 
clearly and simply (which does not mean simplistically) 
to customers, and other interested parties about DER. 
One person we spoke with did concede that this is the 
responsibility of the product or service developer to 
remove complexity from the discussion. 

• Community, Fairness, Equity and Trust: Out of the 
different segments, Community Builders were the 
most aware of the importance of narrative building in 
creating communities in decentralised energy. One of 
the Community Builders we spoke with talked about the 
importance of communicating in ways that are “engaging” 
and foster not only top down but also bottoms up, along 
with creating the structures and systems to sustain the 
communication over the long term. 

• Adoption and Barriers: The Community Builders we 
spoke with were quite sophisticated in their thinking 
about the technology adoption curve – though they 
spoke about their thinking in reverse in terms of various 
barriers that consumers would have on DER uptake, 
working methodically and systematically towards 
removing them one by one before reaching a “tipping 
point” of adoption.  
 
Given the value placed on community building in this 
segment, it should be noted that the rise of community 
energy storage, while beneficial for the grid, could end 
up being a barrier to individual battery adoption in this 
segment.

• Technology: The Community Builder understands there 
are currently some significant barriers to the adoption of 
batteries. With that said, they are also aware that there 
are multiple avenues in which new innovations can drive 
adoption very rapidly. 

Segment 5: Techie
Humans rarely prefer uncertainty, and one way of mitigating anxiety stemming from uncertainty is 
through learning and understanding. Techies are a prime example of individuals who find a sense 
of purpose through learning and knowing a lot about innovation. Similar to Green Champions and 
Community Builders, Techies care about making an impact. However, their main motivations toward 
adoption of new technology are through an innovation focus. Is it ground-breaking and does it 
solve important societal problems? As believers in technology and science, they place emphasis 
on progress through innovative technologies. Because they are inherently curious, they seek out 
novelty, and similarly to independence seekers, they do not always trust the system, and like to take 
control of their own household.

Segments Average 
Knowledge 
(Awareness 
and Literacy)

Top Values Values and Motivations Representative 
Previous 
Sustainable 
Behaviour

Core 
Emotions

Likely 
Position on 
the Adoption 
Curve

Techie High Innovation, 
Sustainablilty, 
Control

Any other 
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Novelty Early adopter
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Figure 11: Techie overview
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Insights from Surveys

• Values and Motivations: most Techies see innovation 
and technology as a solution toward a sustainable future. 
They might care about battery as a source of innovation 
and transition toward renewable resources. One of our 
Techie participants can attest:

“I think trust is a big issue - there are so many cowboys 
out there and the industry doesn't appear to be very 
well regulated. Until we can trust the suppliers it will 
be difficult to move forward. We have done the maths 
and the economics of having a battery currently do 
not stack up. Also some only work with 3-phase power 
which is not most houses.”

• Prevalence: Only 8% of the participant pool are Techies.

• Demographics: 72% of our Techies come from NSW while 
the rest come from QLD, 82% come from metropolitan 
areas, and their median age group is between 51-60, 72% 
are married with children. Median household income is 
$160-200,000 AUD.

Key Qualitative Insights

• Sustainability: The Techie is driven by both an interest 
in the environment and being an “early adopter” of 
interesting and innovative technologies, particularly ones 
that are aesthetically pleasing. 

• DER: The Techie knows that they are at the forefront 
of DER, particularly as it pertains to their technical 
knowledge of the products and services, and secondarily 
the economics surrounding it. Techies also tends to have 
a good understanding of the regulatory framework as 
well. Techies are marked by curiosity to understand all 
facets of an area – they consider the DER area, given its 
complexity, a playground of sorts. 

• Economics: Some Techies use economic models as their 
go-to mental models of understanding a situation. With 
that said, the Techies we spoke with were also quite aware 
that there are non-economic factors that come into play 
when it comes to adoption of new technologies. Their 
underlying belief is that one can develop systems and 
incentive structures to get at those drivers as well (such as 
“emotional” elements and broader elements of behavioural 
science that we employ). 

• Complexity: Even though the Techie is happy to have their 
proverbial hands dirty when it comes to understanding an 
area like orchestrated batteries, they nonetheless would 
prefer a trusted service whereby the domain experts take 
care of the service for them. This means that they want the 
option of being able to see what is going on for themselves, 
but also leave the extended long-term work to trusted 
advisors. 

• Community, Fairness, Equity and Trust: The Techie tends 
to create communities rather than join them, but values 
fairness, equity, and trust quite highly, along with the 
transparency and availability of information. The Techie 
tends to have a spreadsheet nearby and is more than 
willing to dig into the specifics for themselves.

• Adoption and Barriers: Techie customers tend to be very 
early adopters of new types of technology and are heavily 
influenced by the aesthetics of a new product. 

• Technology: Techies have a superior understanding of 
different types of products in DER, particularly for the 
products they have analysed themselves. Techies are 
much more willing than most to be at the cutting edge of 
technology adoption. 
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Segment 6: Pragmatist
Perhaps the most prevalent segment, Pragmatists look at commodities and technology from a more 
practical perspective – it’s not that they do not care about the environment or about having a more 
sustainable society, in fact they do, but the monetary incentives are a stronger motivation for them 
in adopting a new technology. Pragmatists might feel ignored by the system, and this lack of trust 
and perceived unfairness is translated into them not wanting to participate in technology adoption 
until they feel they are getting back what they put in. Their main motivation is to feel treated fairly 
from a monetary perspective and to trust the technology. They are opposite to the Movers and 
Shakers, in that once there is enough trust and adoption of a particular technology, they hop on the 
bandwagon. They want a good enough deal, a stable and proven technology and not to get taken 
advantage of in the process.

Segments Average 
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Insights from Surveys

• Values and Motivations: most Pragmatists see monetary 
incentives as a major motivator, though more specifically, 
they want a fair deal. Pragmatists have a strong quid-pro-
quo mentality. A few of our Pragmatists participants can 
attest:

“I reckon there should be more consumer protections 
against dodgy battery pressure sellers. Unless they're 
part of a VPP, they don't create value for anyone. 
They're a very expensive way to tell your retailer you 
hate them.”

“If I purchase a battery I need a return from energy 
I provide the grid to make it economic to justify the 
cost of the battery after the benefits I will get from the 
battery at home.”

“My current research has shown that a battery is still 
too expensive. The ROI for my system is currently 
more than 10 years.”

“I’d be happy to buy a battery if the energy companies 
would pay me enough to justify the expense as I 
import very little and cannot justify it for my own use.”

• Prevalence: Pragmatists consisted of 29% of our 
participant pool.

• Demographics: 50% our Pragmatists come from NSW, 
30% from Victoria and then rest from SA, ACT, and 
QLD. 88% come from metropolitan areas, and their 
median age group is between 41-50, 80% are married 
with children, 20% married with no children. Median 
household income is $120-160,000 AUD.

Figure 12: Pragmatist overview
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Key Qualitative Insights

• Sustainability: Pragmatists tend to be financially 
practical, albeit they are firmly aware of environmental 
issues as well. When it comes to adoption of new 
technologies, one Pragmatist said, “I want to do right 
by the environment and also don’t want to get screwed 
in the process.” Pragmatists want to have more 
information before they dive in and tend to be more 
conservative in terms of decision making. 

• DER: Like their views on sustainability, Pragmatists want 
to reduce both their “mental burden and pollution” at the 
same time. Moreover, as one Pragmatist said, “I don’t 
want to think about solar panels or batteries all day 
long.” Most Pragmatists would prefer to outsource their 
decision making to a trusted advisor or source. 

• Economics: In seeking a good deal, Pragmatists will 
have a firm eye on the economics of battery systems 
before they decide to adopt the technology. The role of 
orchestration programs in boosting the economics of 
the proposition will be key.

• Complexity: Pragmatists do not want complexity in their 
lives. They want a “plug and play” solution that is a set 
and forget feature akin to most superannuation plans. 

• Community, Fairness, Equity and Trust: Pragmatists 
are not monolithic and have a spectrum of views when 
it comes to these topics. Overall, they want to have a 
community that supports their eventual adoption of 
said technologies. As an example, if they were to make 
more online purchasing decisions they want to be given 
additional assurances and a “buying journey that’s super 
sound and gives me peace of mind.”

• Adoption and Barriers: Given their conservatism, 
Pragmatists are likely to be on the later adoption side 
of technology. But given they generally represent the 
‘mass market’, when they do get on the adoption train, it 
will create significant waves and impact. They want to 
be able to trust a service provider and dislike negative 
surprises. 

• Technology: Pragmatists want technology the way we 
expect electricity, to just “plug it in and it works.” They 
do not want complexity or “cool technology” without the 
fundamental stability and strength of a proven product. 
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As outlined in the introduction of this report, orchestrated 
home battery systems present a customer focused 
solution to the various challenges currently faced by solar 
households and the broader energy industry. However, 
both the uptake of home battery systems, and the 
participation in orchestration programs has been much 
lower than predicted and consequently lower than required 
for the challenges outlined in this report to be solved.15 

The issues of uptake and participation are intrinsically 
linked. The high purchase price of batteries is a frequently 
cited barrier to adoption, but the lack of readily available 
orchestration programs, that deliver ongoing value is 
also a limiting factor to adoption. Put simply, the value 
proposition of a battery is substantially less compelling 
without an orchestration program. 

This part of the report identifies how orchestration 
programs can elevate a battery system into a live 
productive asset that can generate additional value 
streams in different ways. Orchestration programs are 
exceptionally flexible, and this flexibility can be moulded in 
varying ways to design orchestration programs that align 
to the values, and create the kinds of value that different 
customer segments want to see realised in order to feel 
that their battery system is valuable. This perception and 
connection of value is what makes an effective value 

Part 3

Orchestration programs
proposition. Part 2 of this report details the differing 
values and motivations of each customer segment and 
proposes value propositions that recognise and address 
those differences. 

The process of building effective value propositions starts 
with designing, or rather ‘building’, orchestration programs 
that align to the values of different customer segments. A 
value proposition stems from the inherent functions of a 
program (or product), and can seldom be effectively ‘made 
up’ for the purposes of marketing a product. If the value 
is not inherent to the program, no words will meaningfully 
and sustainably create it.  

By deeply understanding the customers outlined in 
Part 2 of this report, we’ve designed three orchestration 
programs that are aligned with the values and motivations 
of each customer segment. All three orchestration 
programs are outlined in detail below to demonstrate who 
the program is for and how it will generate value.

Our goal through this project is to be able to demonstrate 
an increase in willingness to participate amongst the 
solar homeowners who fit within our defined six customer 
segments. In Phase 3 of this project, the programs will 
be offered to customers as part of their consideration of 
buying a battery system, in order to demonstrate the value 
of a streamlined customer experience.16

How do you use customer insights to design orchestration programs?

Core to the scope of this project is the application of human-centred design principles. Human-centred design is a 
process used to solve complex problems by keenly focusing on understanding the characteristics of the person who 
experiences a specific problem, what their needs are, and whether the solution that has been designed for them is 
truly meeting these needs. The process we’ve employed to complete this design process is listed in detail in Part 5 of 
this report. An abundance of online tools are available for people new to practically applying human-centred design to 
solving complex problems and building new products/programs.

15 For more information, consider these resources: https://reneweconomy.com.au/australians-installed-22661-home-battery-systems-in-2019/#:~:text=Australian%20households%20invest-
ed%20in%20almost,control%20over%20their%20energy%20supply, https://assets.cleanenergycouncil.org.au/documents/resources/reports/clean-energy-australia/clean-energy-australia-re-
port-2021.pdf, https://www.smartenergy.org.au/sites/default/files/uploaded-content/field_f_content_file/australian_energy_storage_market_analysis_report_sep18_final.pdf
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How many batteries do you need?

The size of the orchestration program, that is, the number and size of batteries participating in it, will generally 
impact what kinds of value can be created. As an example, programs that are operating within certain markets will 
have a minimum energy requirement (say, 5 MW). Other markets or value creation mechanisms may not have size 
requirements, which means it then becomes a question on operational cost/benefit for the provider.

The recipe of orchestration – 
How does a battery orchestration 
program actually work? 
Over the past six years, battery orchestration programs 
(specifically Virtual Power Plants) have largely been 
implemented by energy retailers that have access into 
specific markets within the National Electricity Market 
(NEM). Energy retailers either directly or indirectly through 
third parties, recruit customers to participate in the 
program by either offering a financial incentive of a sign 
up credit (where the customer already owns the battery, 
known as ‘Bring Your Own Battery’) or retail batteries to 
their customers, usually at discounted prices.

Participation is then generally structured in a binary value 
exchange: the customer agrees to let the retailer ‘use’ 
their battery in exchange for a financial reward, often 
given in the form of a bill credit. While the customer has a 
direct relationship with the retailer, the retailer may utilise 
third party software to implement the coordination of 
the battery assets. Depending on the battery hardware, 
this might be software provided by the manufacturer, 
or software built independently by a third party (which 
often means you can have a mix of hardware within the 
orchestration program). 

As different markets within the NEM have ‘opened up’, 
companies that are not licensed energy retailers within 
the wholesale energy market have been able to offer 
services to customers. More information on regulatory 
trends empowering orchestration is available at the back 
of this report.

Orchestration ingredients
The below list provides an overview of the program design 
elements we considered when designing the three battery 
orchestration programs outlined on page 32. 

Creating value    

Australia’s National Electricity Market consists of three 
key market structures.17 Each market offers unique 
advantages and disadvantages when it comes to creating 
financial value for both end consumers and the operators 
running the orchestration programs.

1. Wholesale Electricity Market

2. Frequency Control Ancillary Services (FCAS) Markets 

3. Reliability and Emergency Trading Mechanisms (long 
and short notice)

In addition to the above markets, there are opportunities 
to provide network support as “non-network” solutions. 
Network support often means helping keep power flows 
and voltage within its limits on the local network. This can 
be done by turning appliances off or discharging a battery 
during peak demand times, or turning appliances on, 
charging a battery or decreasing a battery or solar’s power 
factor during high solar generation times, if that part of the 
network is starting to hit the limits of its voltage or thermal 
capacity.

29UPowr | Customer Segmentation Research and Design for Orchestration Programs



Deciding how the battery will be operated    

It is important to consider not only which markets or 
services the batteries will participate in but how they 
will operate. This will impact the economics, customer 
experience, and overall design of the program. Here are 
two examples of the questions that might be considered:

• A battery may be operating in wholesale markets all the 
time, or only when the price is very high, which will lead 
to very different programs – which outcome is more 
aligned with the segment you are designing it for? 

• When operating in FCAS, do you operate the battery 
normally and bid for the FCAS capacity when it is there, 
or do you operate the battery in a way to maximise FCAS 
profits? One consequence of the latter is that you may 
leave the battery with a low state of charge rather than 
fully emptying it so you can continue to provide capacity 
in FCAS raise markets. While this would lead to more 
value being created in the program, it could also mean 
that the customer may end up using energy from the 
grid even when their battery is still charged. Will they be 
open to this if the value is aligned?

Hardware and coordination options

The hardware of different battery systems have the ability 
to do different things – in short; not all batteries are 
made equally. These differences, such as the ability to 
do contingency FCAS or respond to real-time wholesale 
prices, will influence required commercial arrangements 
and partnerships that need to be in place for the battery 
to operate effectively in a program. Therefore hardware 
choice may limit or provide opportunities for different 
technical delivery and commercial partnerships required 
by other parts of the program design – such as the 
coordination layer mentioned above. 

Benefits distribution    

How you distribute the benefits generated from the battery 
to customers can be quite different and/or independent 
from how those benefits are created. In most cases, 
benefits are generally distributed via energy bill credits. 
However, if the battery is earning revenue in FCAS, 

17 For more information, consider these resources: https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem, https://aemo.com.au/energy-systems/electricity/nation-
al-electricity-market-nem/system-operations/ancillary-services 

18 A desktop study of available orchestration programs is included in the appendix of this report. This study does provide some further detail of how existing programs are currently distributing 
benefits.

those benefits could be distributed in fixed payments, in 
payments related to the amount of FCAS revenue earnt, 
or even in a completely different way such as a premium 
tariff for solar system activity.18

Extra non-market benefits    

Non energy retailer participants, such as aggregators, 
can offer value to customers through means not directly 
related to operating in electricity markets or services. 
These include but are not limited to apps, battery 
optimisation in respect to the customers standard retail 
tariffs, premium monitoring and fault detection. Often 
these services can be offered through a low marginal cost 
to the aggregator as many of the functions necessary 
to deliver on these, such as communications, data, and 
control, are already necessary for generating the market 
benefits which are core to the orchestration plans.

Customer contractual relationship    

The contractual relationship with a customer can 
differ depending on who is delivering the orchestration 
program and how. For example, if a non-energy retailer is 
delivering the program, the contractual relationship may 
exist completely separate to the customer's energy plan, 
and may or may not include a fixed term. This contract 
separation can be true even when it is an energy retailer, 
though many do choose to combine the orchestration 
and the customer’s energy plan together. Whichever the 
approach, it is important to remember how it could impact 
a customer’s willingness to participate, especially where 
terms may seem unrealistic for how long they may live in 
the particular house where the battery has been installed. 

Ownership models

Beyond the contractual relationship of the program, there 
are also different ownership models available for the 
actual battery asset. The most common models are:

• Customer owns the battery and brings it to participate in 
a program.

• Energy retailer owns the battery and the customer can 
buy it off them after a fixed period of time.
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Why are there six customer segments and only three orchestration programs?

When designing this project for ARENA’s funding consideration, our goal was not to suggest that every customer segment 
required a bespoke or novel orchestration program in order to produce an effective value proposition. By recognising 
where core values overlap amongst customer segments, our goal was to demonstrate how the same orchestration 
program can be delivered to different customer segments by making select changes to how the program is presented to 
the customer and how it is delivered. As an example, if two segments value financial gain, but only one values simplicity – 
the same program can be delivered to both segments, but it would be made to be much simpler for the customer segment 
that values simplicity as compared to the customer segment who actually wants to see some complexity. 

• A third party (such as a financial institution) owns the 
battery asset and the benefits are distributed amongst 
key parties.

Assigning roles and responsibilities

Core to finalising a program design for orchestration is 
understanding who is responsible for what throughout the 
delivery of the program. Questions might include; 

• Who is responsible for customer acquisition? 

• Who is responsible for ongoing customer support and/or 
hardware maintenance? 

• Who is responsible for benefits distribution? 

While some roles are clearly defined and assigned, due to 
the emerging nature of these products there are also many 
roles that are not. 

Considerations on feasibility

When orchestration programs are designed, they need to 
be considered through a feasibility lens to ensure that can 
actually be delivered. Feasibility factors may include:

• Customer rationale: Will this product align with customer 
needs and level of understanding?

• Hardware feasibility: Does the hardware exist at the right 
price to deliver the program?

• Technical feasibility: Can the end to end solution be 
delivered and was the maturity or risks in different parts 
of the technical solution?

• Economic feasibility: Is there enough value created in 
the program, and is the risk allocated appropriately and 
will be acceptablable to the different parties?

• Product complexity feasibility: Can the product be 
effectively delivered on?

• Regulatory feasibility: Are there any barriers or risks in 
the rules, regulations or laws relating to delivering and 
operating this product?
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Program 1 - Grow Program 2 - Build Program 3 - Protect

Overview Designed to increase financial 
return, with a core focus on 
operating the  batteries in an 
optimised way to ensure usability. 
Similar to having an asset in a 
financial market.

Designed to focus on community 
value creation beyond financial 
return. Low-impact battery 
interaction to create financial 
return which is then used in a 
community ecosystem which 
translates financial reward into a 
value aligned asset.

Designed to ensure energy safety 
in households who want to be 
resilient. Not focused on financial 
reward but on automating signal 
responses to ensure a battery is 
charged when it’s needed the most.

Who is it 
for?

Techies 
Movers and Shakers 
Pragmatists

Community Builders 
Green Champions

Independence Seekers

How does it 
work?

Batteries get real-time or day-
ahead wholesale energy and 
network prices and operate to 
maximise value against those 
prices

Batteries are orchestrated 
to participate optimally in 
contingency FCAS markets and if 
applicable, RERT.

Batteries are orchestrated to 
maximise stored energy for 
households entering periods of 
foreseeable risk to grid supply of 
electricity.

Why is it 
for those 
segments?

An “energy plan of the future”. 
It helps the energy system, is in 
some ways more transparent in 
pricing than a ‘fixed rate’ energy, 
the customers battery is utilised 
more innovatively in an advanced 
way and allows the customer to 
take risk.

By shifting the focus from purely 
financial returns towards rewards 
and community value creation taps 
into consumers wanting to achieve 
some ‘good’ from their investment 
beyond just personal savings/
income.

Value placed on energy resilience 
and control over power supply 
more than additional financial 
reward. 

What value 
does it 
create?

The batteries will best operate 
in ways that reflect the needs of 
the energy system and therefore 
capture large amount of benefits.

Financial reward that moves from 
being individual to community 
focused – no bill credits but a 
reward ecosystem.

Assurance and peace of mind that 
a battery system will be charged 
when the household needs 
electricity, i.e. in outages. 

Customer focused battery 
orchestration programs
As part of the Phase 1 scope, we have designed three 
orchestration programs that align with the values and 
motivations of the six customer segments outlined on 
page 10. The elements of each orchestration program 

Table 3: Overview of orchestration programs designed to align with customer segments

are described in detail in the pages below. It should be 
noted that these programs are preliminary foundations 
that may receive iterations depending on the parties we 
choose to partner with for Phase 3 delivery. While we have 
taken a pure customer focused view in designing these 
programs, all three have been designed with consideration 
for feasibility.
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Orchestration program #1 – Grow

Program description

Orchestration programs such as VPPs often access 
singular value streams and distribute value to the customer 
through a simple fixed payment or pay per use plans. This 
singular, or limited value stream approach creates limited 
value for the customer – yet as market access evolves and 
comfortability increases amongst operators, there are two 
key opportunities that should be considered when looking 
to generate value:

• Offering more cost reflective and temporal price signals. 
In the past there were technical limitations and barriers 
to devices being able to respond to these signals, so 
they were often made simple enough for consumers 
to change behaviours around (such as TOU retail tariff 
and network tariff pricing). Today and into the future, 
devices at the residential level will be able to respond to 
arbitrarily complex and changing price signals.

• Offering price signals hours or days ahead of time.  
In our real-time energy market prices are set for the 
next 5 minutes. For consumer side participation there is 
demand for a price to be set ahead of time, reducing risk 
for the consumer and allowing devices to benefit from 
lead time (e.g. to shift loads or charge).19

In light of these opportunities, and in consideration of the 
values and motivations of the target customer segments, 
we’ve designed the Grow orchestration program as a 
‘future facing energy plan’. Core to the program is an 
optimised risk/reward potential with varying degrees 
of complexity available (although it's not required they 
engage with this complexity). The Grow orchestration 
program would operate in both wholesale and FCAS 
markets, and ideally have access to new network tariffs 
that have dynamic pricing in order to change to reflect the 
congestion or needs of the network. These benefits and 
costs would be passed through to the customer, with the 
energy retailer either ‘clipping the ticket’ or taking a fixed 
fee.

This Grow orchestration program focuses on the fact 
that the customer’s devices (while initially focused on a 
battery, but able to be expanded to electric vehicles and 
appliances) can handle the level of complexity of operating 

in multiple real-time markets and can ‘work around’ the 
customer who may be passive to the frequent and volatile 
price signals that exist. 

By building a program that engages in the complexity 
without having to necessarily trouble the customer (though 
we acknowledge some customers will be fascinated by the 
complexity), the Grow orchestration program will focus on 
generating financial value and ensuring the battery asset is 
‘live’ and constantly optimised.

How does the orchestration program operate?

In the Grow orchestration program, the battery system will 
receive a rolling 24-hour window of prices, including both 
the wholesale price and the network price. Depending on 
the ‘mode’ selected (further outlined below): 

• The real-time mode uses these prices as predictions, 
and will change throughout the day as the prediction 
changes. The real-time mode receives the current 
wholesale price, as well as a 24-hours of price predictions 
that are updated throughout the day as market 
conditions change.

• The day-ahead mode assumes the prices are fixed and 
won’t change. These prices are created by the retailer 
ahead of time and could reflect the expected value of the 
wholesale market (for instance if there’s a 10% chance 
the wholesale price will be $5/kWh in a period the ahead 
price would be somewhere around 50c/kWh) or be used 
as a hedge position for the retailer. 

• The fixed-bill mode is similar to real-time mode, in 
that the battery will receive real-time price signals and 
predictions, but the customer will be offered a fixed 
cost bill and the retailer will take the risk in operating in 
a way to create enough value to offset that subsidised 
electricity bill. Customers would need to be vetted 
ensuring their household energy usage and solar are at 
the right size that the retailer likely won’t lose money over 
the long run, and could be offered as a standard offer to 
customers who fit the usage and solar profile (such as 
a $0 bill offer), or the offer could be personalised to the 
energy use (such as a $0 bill offer for a medium sized 
house, $30/month for a large house). This is similar to 
offers such as Sonnen Flat, and allows for a customer 
who doesn’t want to take risk but wants a good return to 
participate in the program.

19 Examples of this are RERT, short term forward market rule change proposal and ahead market proposal from the ESB can be found here: https://www.aemc.gov.au/rule-changes/short-term-
forward-market, https://esb-post2025-market-design.aemc.gov.au/32572/1609802925-p2025-january-directions-paper.pdf
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The battery also takes into account solar and household 
load predictions to operate in a way that maximises the 
revenue that the battery can create.

Depending on the segment the customer belongs to within 
this program, the customer will likely have varying levels of 
participation. For example:

• For customers who do not want complexity, no 
participation would be required – meaning they are not 
responsive to prices, and leave the battery to actively 
manage flows at the connection point with a “bulk load” 
(i.e. household load) that it takes into account.

• For customers who want some complexity and perhaps 
value innovation, a low-touch participation option could 
be exercised, where the customer gets prompts or 
alerts sporadically that asks them to engage in certain 
activities to generate value. This may include short term 
alerts such as when there is an extremely high price, 
or longer term prompts such as tips to move more of 
their load into the middle of the day when approaching 
Autumn or Spring in a state that often has low or 
negative daytime wholesale prices. In this scenario the 
customer can benefit from the volatility and seasonality 
of the energy markets without having to constantly be 
engaged with it.

• For customers who do not value simplicity, and take 
fulfilment out of technological innovation and the 
complexity that associates it, a high-touch participation 
option could be available. In addition to the low-touch 
option engagement, the customer may look at their app 
daily, or multiple times a day, to see what the forward 
price is likely to be and they can make adjustments to 
their energy use accordingly. 

How does it create value? 

The Grow orchestration program will operate in the 
wholesale and FCAS markets, as well as responding to 
short term needs of networks. 

Acknowledging the varying needs of risk and simplicity 
across the target customer segments, this program could 
be offered in the following modes:

• Real-time mode: in which the customer would be 
exposed to the real-time wholesale energy prices and a 
real-time network price (i.e a price that changes every 5 

minutes). In this scenario it is “wholesale exposed” with 
the addition of also being exposed to a real-time network 
price.

• Day-ahead mode: in which the customer would be 
exposed to a day-ahead energy price (i.e. a day ahead 
energy tariff), and a day-ahead network price.

• Fixed bill mode: in which the customer would pay a fixed 
amount per month on their bill, and the energy retailer 
would be exposed to the battery and solar system being 
able to create enough value to offset the customer’s 
energy load.20

All modes would also operate in the FCAS markets, 
responding to the real-time FCAS price.

Most energy retail plans currently offer a year-ahead 
tariff, which is an agreed daily price curve that applies 
throughout a year. A day-ahead energy price would be 
similar but would be updated each day, and may have a 
different price for each five minute period. Similarly, this 
would also apply to the network cost, which would switch 
from being yearly to daily. These prices would be locked in 
and sent to the customer, and battery, ahead of time.These 
day-ahead tariffs would better reflect the wholesale energy 
price than a fixed yearly tariff, better responding to both 
short term and seasonal needs of the system, therefore 
creating more value for the operator and customer.

A real-time price best reflects the needs of the market, and 
therefore can generate the greatest value. Where a day-
ahead price gives customers more certainty, it also lessens 
the benefits that a customer is exposed to. As the retailer 
would be the counterparty to the day-ahead energy price 
(i.e. it is the one taking market risk) it can gain benefits 
from taking this risk, as well as have wider portfolio 
benefits such as being able to use these customers as a 
hedge, as the customer’s batteries are responding to a 
synthetic price.

The Grow orchestration program could allow the customer 
to easily switch between ‘real-time’ pricing and ‘day-ahead’ 
pricing allowing them to try different models, or adjust their 
risk when it suits them. For more risk averse segments, 
such as the Pragmatist, the “fixed-bill” offer can also be 
offered to them which will likely offer lower value, but with 
reduced risk.

20 This would create potential benefits to the retailer when the markets are advantageous but potentially being exposed to losses when they markets aren’t.
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Who is this program for and why? 

The Grow orchestration program has been designed for 
the Techie, Mover and Shaker and Pragmatist customer 
segments outlined in Part 2 of this report. The research 
completed in this project to date has outlined that these 
three segments have values and motivations relating to 
financial elements, that is both saving money and gaining 
a return on investment. Creating financial value is therefore 
at the core of the design of this orchestration program. 

Beyond the financial values and motivations, the below 
list outlines why this orchestration program aligns with 
the other values and motivations of these segments. 
These alignments can be used when communicating 
and presenting the orchestration program to each of the 
customer segments.

• Both the Techie and Mover and Shaker segments are 
strongly pro-environment. This program optimises the 
battery system to operate in a way that is good for the 
environment, it does this in the short term as wholesale 
prices tend to correlate with emissions intensity (large 
amounts of variable renewable energy (VRE) during 
negative pricing periods, diesel and open cycle gas 
turbines operating during peak pricing periods), and 
in the long term by providing ‘firming capacity’ (i.e. 
flexibly responding to price signals) which improves the 
economics for introducing more variable renewables into 
the grid.

• The Techie segment also values building 
community, which this program facilitates through 
network support services.

• By removing the overheads of typical energy plans (i.e. 
your retailer cutting contracts with thermal generation to 
hedge against your usage), this orchestration program 
cuts out a “middleman” between you and the cost of the 
energy you’re using. This aligns with the value themes 
of transparency, fairness and trust that are valued 
differently amongst the three segments.

• Transparency is also evident in how the pricing 
works, however noting the need amongst two of the 
segments for simplicity, these two values will need 
to be balanced.

• Innovation is important to both the Techie and the Mover 
and Shaker. This orchestration program is innovative in 
its approach to accessing wholesale, FCAS, and network 
value streams along with the flexible and dynamic cost 

allocations and price signals from networks. It is at the 
frontier of the industry’s signalled direction currently 
being explored in the two-sided market work by the AEMC 
and other regulatory bodies. 

• Risk is often an inherent part of innovation. However 
not all three segments value innovation, and as a 
result, the risk should be dynamic depending on 
the segment. As you can see in the figure below, by 
integrating two different energy offers as part of 
the orchestration program, the risk profile can be 
mitigated for the Pragmatists. 

• Similar to the point above on risk, simplicity and 
convenience can be increased or decreased across 
the three segments by implementing different 
communication techniques. 

• For the Pragmatist segment, it will be important 
to communicate that this program is a simple ‘no 
fuss’ option that will generate significant financial 
value each year (see below section on anticipated 
value) with little to no effort from the household. 
This will require trust, which is an important value 
for this segment. Striking a balance between 
simply explaining how you are increasing the 
fairness, simplicity and financial value for this 
customer is key.

Pragmatist

Higher retailer  
risk

Higher  
customer risk

Day-ahead 
price plan

Real-time 
price plan

Fixed-bill 
price plan

Techie + Mover & Shaker

Figure 13: Customer risk in relation to available modes
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What value could be anticipated and how could it 
be shared? 

By modelling how much a standard sized battery would 
earn on this program over the past five years in each 
mainland NEM state, we estimate there was  $500-$1000 
per year in additional value to the savings generated by 
the battery and solar system compared to if they were on 
the default market offer tariff. This value range varies from 
year to year and state to state.

These benefits vary widely year to year based on market 
conditions with the largest contributor to the ‘value stack’ 
being FCAS prices with wholesale price savings often 
close behind. Further detail or the modelling and economic 
analysis is included in the appendix.

Value sharing/distribution will largely depend on the third 
parties in which we are able to partner with for delivery in 
Phase 3. Energy retailers will be able to recover operational 
costs either through a fixed fee pricing or by “clipping the 
ticket”.

Hardware options

As outlined in the sections above, the Grow orchestration 
program will require hardware that can participate in FCAS 
and optimise on price curves. Hardware options capable of 
doing this include Tesla, Reposit and AlphaESS.

Customer contractual relationship 

In line with the scope of this project, the Grow orchestration 
program will be offered to customers at the point of battery 
sale. The program itself should not include a fixed term due 
to the risk profile associated. Beyond this project, the Grow 
orchestration program could continue to be offered either 
as a customer owned asset, or as a third party owned asset.

Delivering this orchestration program 

As the Grow orchestration program includes wholesale 
market participation and energy plan integration, it is 
key for UPowr to partner with an energy retailer for the 
delivery of this program.21 Depending on the preferences 
of the energy retailer, both hardware and coordination 
partnerships will also need to be in place. For this program 
to generate maximum value, partnerships with networks to 
trial dynamic tariff pricing would also be ideal.

To date, costs have not been modelled for this program 
due to the complicated nature and large cost variance 
between providers. There is a large amount of complexity in 
operating, from generating the day-ahead prices, registering 
and operating in FCAS, and maintaining both the hardware 
and communications links to keep the systems operational. 
For some providers this type of functionality is automated 
and can be offered as a ‘plug and play’ solution, but due to 
the immature nature of the market often command high 

21 As highlighted in the Appendix, inclusion of residential customers in the current Whole-
sale Demand Response Rule Change would fundamentally change the breadth of options 
available to customers.Figure 14: Initial financial modelling in each NEM location
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Feasibility considerations

Technical feasibility Both hardware and software are playing key roles in delivering this orchestration program. The include:

• Responding to wholesale prices

• Delivering FCAS

• Responding to network signals22

Bringing all these different pieces together under one technology platform will be a key challenge in 
implementing this program. While technically feasible, given the innovative nature of this program, we 
anticipate some commercial challenges in securing technical partnerships.

Economic feasibility Initial modelling suggests that the Grow orchestration program can generate between $500-$1000 per 
year in benefits (noting distribution of benefit to customers would need to be determined). These benefits 
are significantly more compelling than the typical orchestration offers available which deliver benefits up 
to the low hundreds of dollars per year.

The move to 5 minute settlement in October 2021 will likely benefit the real-time mode offer as it will no 
longer carry the risk of prices retroactively changing due to the current 5/30 minute system (e.g price 
spikes in the last 5 minute period of a 30 minute period affecting the entire 30 minute period).

Product complexity 
feasibility

Engaging customers and keeping them both informed and satisfied could be an ongoing challenge 
for this program. While it aligns to the values of customer segments, as this program is an ‘innovative’ 
product, it means that customers will come to this program with a low level of understanding, and no 
existing models in energy that they can relate this to. Finding the right ways to include and inform the 
customer, balancing simplicity with having enough information to create understanding, will need to be a 
key area of focus in the program.

Regulatory feasibility No elements included in this orchestration program are regulatorily unfeasible. There are, however, may key 
regulatory requirements that make this orchestration program more challenging to deliver. They include:

• By integrating this program with an energy plan and including wholesale exposure, this program cannot 
be delivered without a licensed energy retailer.

• With the rise of wholesale exposed energy plans, consumer protections are a growing concern, potentially 
surfacing gaps or a lack of guidelines which regulators will need to address. 

• These potential concerns highlight additional value in taking a clear customer segment approach, as 
the types of customers being offered this program may be best positioned to understand, and desire, 
the risks involved in these plans that create the ability for high returns.

• Limits in what networks can currently offer on pricing. Networks have the ability to run tariff and demand 
management (through Demand Management Innovation Allowance (DMIA) funds) trials that could 
implement real-time and/or day-ahead next tariffs.24

margins for these services. While operational costs may be 
significant to start with, they are expected to reduce over 
time as the market matures and due to the large amount of 
benefits created in this program costs are unlikely to be the 
main driver in the viability of this program.

22 Currently those signals are dynamic export limits being tested in trials (which commenced in 2019). However those export limit signals could be replaced by price signals in a relatively 
straightforward manner as they’re both reflecting the level of congestion on the network.

23 Supported modelling is highlighted in the Appendix.

24 It should be noted that success of this orchestration program is not dependent on network tariffs, but they would provide additional benefits. Initial modelling suggests these benefits could be 
$50 per year.

One ancillary benefit to energy retailers for this program is 
that day ahead prices can be used to hedge against the tail 
risk of long duration wholesale price spikes and real-time 
prices expose the retailer to no market risk.

Table 4: Feasibility considerations
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Orchestration program #2 – Build

Program description

The majority of the orchestration programs available 
in the market are designed to promote a ‘maximum’  
number of events that generates an amount of financial 
value deemed ‘suitable’ enough to justify concerns. This 
approach seems to represent a suboptimal stalemate that 
downplays the true value generation potential of a battery 
due to a concern amongst some customer segments 
about relinquishing ‘control’ of the battery system to 
a third party. In this scenario, the value is weaker and 
the light-touch proposition says little to the customer 
segments that want to understand the value, but simply 
can’t relate to all this discourse on control (which was 
likely never a problem to them in the first place).

We were particularly intrigued by this standoff when 
it comes to understanding the values and motivations 
of Green Champions and Community Builders – two 
segments that care deeply about the sustainability 
element of solar and battery technology. While money is 
important, other value generating opportunities may be 
more important to them – such as community impact. 
For this to be meaningful, we need to move away from the 
narrative of “Here is how much YOU can save” and towards 
“This is what we can achieve TOGETHER”.

The Build orchestration program focuses on generating 
value for individuals who want to be able to achieve more 
with a financial return. Rather than issue individual bill 
credits when the battery system generates a financial 
gain, we are exploring how this money can be attributed to 
an ecosystem where individual gain can be monitored, but 
its application exists within a cooperative approach (i.e.,; 
money is pooled to contribute to building a community 
energy project that aligns to the values). 

Due to the desire for simplicity and convenience across 
both segments, we have designed the Build orchestration 
program with low-impact battery interaction in the 
Contingency FCAS Market – which means this program 
will likely exist entirely independently of a customer’s 
energy retail plan. As detailed further below, the program 
could be established to ensure that all financial value 
passes through to the customer (and the community) with 

a membership fee structure for operational expenses. It 
could also be established in a value sharing model with 
the operator. 

How does the orchestration program operate?

The Build orchestration program will operate by 
orchestrating individual battery systems through a 
coordination platform (examples of suitable platforms 
include Enbala, Reposit, SwitchDin) that allows 
the operator to orchestrate responses through the 
Contingency FCAS Market. Contingency FCAS is a 
market where capacity is reserved and only used when 
a contingency event occurs (such as a large generator 
tripping). It allows the battery to generate value by 
providing the capacity in a low-impact manner, as the 
battery system rarely has to deliver energy, and does so 
for short periods of time. The battery systems will operate 
in load following mode and will be permanently enabled 
for FCAS. For example if a 5kWh battery is discharged at 
2kW to offset the houseload the remaining 3kW of power 
can be held in reserve at bid into the FCAS raise markets 
without affecting the normal load following operation of 
the system. Because the program will initially only focus 
on operating in this market, it will not require wholesale 
electricity market access, and therefore could be operated 
by partners who have a Market Ancillary Service Provider 
(MASP) registration. 

Over time and with scale, the Build orchestration program 
could also participate in RERT – which is an emergency 
trading mechanism that exists to supply capacity back 
to the grid when traditional generators cannot meet 
the demand requirements.25 Unlike the low-impact of 
Contingency FCAS, participation in RERT can occur for 
hours at a time, and would require communication with the 
customer so that they understood how the battery is being 
used. Given the values and motivations of both Green 
Champions and Community Builders, our hypothesis is 
that future ability to contribute back to the community 
would be well received.

Beyond the operation of the battery systems, the Build 
orchestration program will also require a customer 
engagement platform for effective operation and value 
creation. This platform would allow customers to create 

25 Similar to Contingency FCAS, RERT also exists outside the wholesale electricity market and therefore has different registration requirements by the Australian Energy Market Operator. Core 
to RERT is the ability to reliably supply a contracted amount of capacity, which is why scale is important. This supply requirement is currently 10MW, which would mean 2000 individual battery 
systems, or, a mixed portfolio with some presence of larger battery presence. 
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a profile to engage with other participants as part of a 
community, as well as being able to select the community 
projects that they would like to contribute their financial 
gain towards.26

How does it create and share value?

By focusing on low-impact Contingency FCAS 
participation, initial modelling suggests that the Build 
orchestration program could generate annual financial 
value of between $300-$500, depending on the location 
of the individual member. It should be noted that this 
modelling has been completed by averaging FCAS 
revenues from 2016 to 2020, and that these prices 
varied significantly due to market and grid instabilities. 
A conservative approach would look at the revenues 
generated in 2016, which were more consistently $200.

Determining how this value is shared amongst the 
members and the operator will be a key point of 
discussion with our potential delivery partners in Phase 
2. It is considered industry standard for operators to 
“clip the ticket” of this value, to generate their own value 
– however this element of the program design will need 
to be carefully considered within context of the values 
and motivations driving customers to participate. One 
potential option for exploration of costs/benefits is setting 
a membership fee that can be considered as exogenous to 
the value the battery generates, as that will be fed directly 
into a community outcome. A membership fee will also 
add to the perceived value around access to the trading 
function as well as a sense of being part of an exclusive 
community. 

Who is this program for and why?

As outlined in the program description, the Build 
orchestration program has been designed specifically for 
the Green Champion and Community Builder customer 
segments. The program represents a shift away from 
individual financial gain, and towards greater community 
benefit – of which, aligning to their values, is beneficial for 
themselves as well.

Detailed further in Part 2 of this report, both segments 
value and are motivated by community building, 
fairness and are pro-environment. Given that you can 
be individually pro-environment, but cannot generally 

be a community of one, we focused the program design 
on understanding how you create a community through 
orchestration programs – with the acknowledgement that 
the community can then exercise their joint value in a pro-
environmental way. 

It should be noted that while community is a 
communication sentiment often seen within the 
industry, it tends to focus on the community by proxy 
of the electricity grid (for example, ‘Give us control of 
your battery and you’ll be doing a great thing for the 
energy grid.’) While we can probably all recognise that 
the community being referred to, is in fact, everyone 
surrounding us, it lacks the parameters and clear definition 
that is often associated with the clear sense of belonging 
and identity that a community structure brings. 

As customers will not have to ‘do anything’ in the 
operational delivery of this orchestration program, it 
aligns clearly with both segments’ needs of simplicity 
and convenience. Where the Green Champion values 
transparency and being against the status quo, the 
Community Builder values control and independence – 
while different values, the program has been designed in 
a way that can facilitate a clear value proposition on each 
other these points, as the program is not the status quo, 
and the benefit structure gives participants control in how 
they use it.

Hardware options

The Build orchestration program will require battery 
system hardware that facilitates Contingency FCAS 
participation. When considering the values and 
motivations of the target customer segments, the 
hardware option offered will likely not be expensive or 
brand-centric – as the value of the program should be the 
primary value proposition, not the hardware itself. As we 
move into finalising the orchestration programs in Phase 
2, we will look for trusted and reliable hardware options 
that can be orchestrated on a platform that supports the 
operation we have outlined above.

Customer contractual relationship 

In line with the scope of this project, the Build 
orchestration program will be offered to customers 
at the point of battery sale. This program will likely be 

26 The parameters of the community projects and the customer’s ability to contribute to these projects will be finalised as part of the integrations and engagement planning in Phase 2 of this project.
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independent to that of a customer energy plan and will 
be managed through a membership basis. Given the long 
term view of being able to pool financial value for broader 
impact, the members will not be contractually obligated 
to stay for lengths of time, however when they choose 
to leave, the value they have generated will need to be 
reallocated within the ecosystem.

Delivering this orchestration program

As the Build orchestration program does not require 
wholesale electricity market participation, delivery of 
this orchestration program will likely be done through 
a partnership of a customer-focused aggregator and a 
registered MASP operator. This partnership, as outlined 
above, will be key to finalising both hardware, coordination 
and engagement channels. 

However, should an energy retailer be introduced in creating 
this type of community value, and feel that their brand could 
appropriately align to it, the energy retailer could very well 
successfully deliver this orchestration program. The value 
of simplicity and convenience will need to be safeguarded 
if customer acquisition is part of the delivery, noting that an 
energy retailer would likely require customers to switch.

In delivering this orchestration program, customer 
engagement costs could be reduced by leveraging existing 
communities – either organically created (through social 
media channels) or through more formal partnerships with 
organisations who have a membership style business 
model. As the program shifts the narrative away from 
individual financial gain, it could easily find a sweet spot in 
the market as being a combination of solving individual solar 
challenges while also contributing to community needs.

Feasibility considerations 

Technical feasibility

There are many examples of hardware and aggregators 
participating in Contingency FCAS and RERT with 
residential batteries. Although these examples are often 
new or in trials there is a clear path to a broad range 
of providers offering this capability in a cost effective 
package. One barrier to overcome is at least 1MW of 
capacity is required in a state to participate in FCAS which 
means 200-400 customers would be required to start 
operating in FCAS.

Economic feasibility

With benefits generated per customer being relatively 
constant as the customer base scales, but costs per 
customer decreasing, this program requires scale to 
become cost neutral or profitable, meaning some upfront 
investment from the operator with an intention to scale the 
program over time. Depending on the existing capabilities 
of the delivery partner, upfront establishment costs could 
range from $150,000-$350,000.

Regulatory feasibility

Both FCAS and RERT participation have light regulatory 
structures, such as not requiring retail licenses or 
prudential’s due to the low risk of harm to the consumer 
and money only flowing to the participant (other than 
clawbacks due to non-delivery) making it significantly 
easier to participate than as a full retailer.
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Orchestration program #3 – Protect

Program description

To date, the majority of orchestration programs designed 
have focused on creating financial value for all parties 
involved. This focus has been somewhat unsurprising given 
the persistent narrative in industry on the financial value that 
solar and battery systems generate. As outlined in Part 2 of 
this report, a number of customer segments do value, and 
are motivated by financial gain – whereas some customer 
segments value this less. For these customer segments, 
it’s important to step away from these assumptions around 
money and understand what they do value, and how an 
orchestration program can create that value. 

Customers that fall within the Independence Seeker 
segment have traditionally been considered hard to 
capture in orchestration programs. The research in this 
project would suggest this stems from a misalignment in 
both value creation and communication. Customers within 
this segment value control and safety of one’s household, 
and want assurance that they’re able to provide resources 
within the household. Rather than assuming a desire 
for financial gain, the Protect orchestration program is 
exploring how to provide peace of mind and the feeling of 
being ‘in control’ rather than it being about a question of 
‘who has control’.

The Protect orchestration program works by maximising 
the amount of ‘back-up’ energy a household has when 
entering periods of grid instability or energy uncertainty. 
For example, during planned network maintenance or 
forecasted electrical storms. As such, this orchestration 
program consists of a set of control strategies that are 
executed when a pre-defined signal is received by the 
orchestration provider, for example Bureau of Meteorology 
(BOM), AEMO, or the household’s Distribution Network 
Service Provider (DNSP). At all other times the battery is 
set to maximise solar self-consumption. 

The control strategies ensure the battery is fully charged 
when entering the period of instability. In accomplishing 
that, the orchestration provider should endeavour to both 
minimise the cost of energy paid by the customer and 
minimise the instantaneous load on the grid. While some 
battery hardware models do support certain features of 
this plan (for example Storm Watch on Tesla Powerwalls), 
the full set of strategies are not consistent across all 
hardware providers. 

The primary objective of the Protect orchestration 
program is to provide an option for customers within this 
segment that creates both value for the customer and 
creates value for the grid in ensuring that the battery is 
orchestrated. Our thesis is that an orchestrated asset, 
even if initially only for the benefit of the household, 
presents more opportunities for future grid support than 
an unorchestrated asset.27

The delivery of this program does not require an energy 
retail partnership as wholesale market participation is 
not required to implement this plan. This increases the 
number of potential providers, however also means that 
the only revenue stream available to cover the service 
costs are from the customer directly. We expect this 
orchestration program to be provided as a subscription to 
customers.

How does the orchestration program operate?

The Protect orchestration program will operate in two key 
way:

1. Adopt a conservative posture with respect to ensuring 
availability of stored energy during periods of grid 
instability; and

2. Whenever possible endeavour to not create or 
contribute to any grid or network instability.

With the above objectives in mind, we propose the 
following battery charging strategies:

27 Home battery systems left unorchestrated also present their own challenges to the stability of the grid. Detailed further in the appendix, there have been documented instances in which 
unorchestrated batteries began charging from the electricity grid when network load shedding was occurring. 
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Name Instruction Rate of 
charge (kW)27

Goal Urgency

Pre-charge A Wait until the beginning of the 
preceding closest, lowest-cost energy 
period (PLCEP) (beginning the start of 
the period that falls anywhere within 18 
hours of the forecasted event) and then 
begin charging

(DOD - SOC) 
/ (PLCEP 
duration)

100% SOC at the end of the period 
while minimising customer cost and 
load on the grid

Low

Pre-charge B Begin charging the battery now (DOD - SOC) / 
(conservative 
estimate to 
event start)

100% SOC at the end of period while 
minimising load on the grid

Medium

Pre-charge C Begin charging the battery now Max Maximise SOC as soon as possible High

Solar+Hold Continue to charge the battery from 
solar; do not discharge unless in backup 
mode

Solar output Where grid charging is not-permitted; 
attempt to maximise SOC by 
withholding household energy supply 
until after the event period has 
passed

Low

In all the below scenarios the primary objective is to 
ensure the customer’s battery is fully charged when 
entering the period of instability. Where possible, the 
Protect orchestration program would also endeavour to 
both minimise the cost of energy paid by the customer and 
minimise the instantaneous load on the grid.

• Planned network outages are treated with low urgency 
charging strategies given their scheduled nature. 

• During weather events, the charging urgency is driven by 
how much time is forecasted until the weather system 
reaches the household’s local area. In most cases this 
is expected to trigger the low urgency charging strategy. 
Should a weather system, say for example, change 
direction that could trigger a medium urgency if it was 
not otherwise expected to impact the household. If 

a nearby weather system is elevated in severity, the 
battery is charged with highest urgency.

• The battery is held at full charge while the grid is 
operating normally during these events, and reverted 
back to solar self-consumption maximisation after the 
period of concern is over. For planned outages, this can 
be immediately after the network.

• Should an unplanned outage occur nearby to the site 
(within the same DNSP and a distance threshold), then 
the battery is charged with highest urgency.

• The Solar+Hold charging strategy is to be used instead 
of pre-charging in network service areas that do not 
permit grid charging.

27 DOD = Depth of Discharge (kWh); SOC = State of Charge (kWh); Max = maximum rated charging power

Table 5: Protect orchestration program charging strategies 
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Signal Source Charging strategy (where 
permitted)

Revert to baseline

Transmission Network Service Provider (TNSP) planned 
outage

AEMO Pre-charge-A; or 
Solar+Hold

Period end 
OR 
following black-out  + 
empty battery

Planned DNSP outage DNSP Pre-charge A; or 
Solar+Hold

Electrical storm/high wind weather event > 24 hours BOM Pre-charge A; or 
Solar+Hold

Period end + 4 hours 
OR 
following black-out  + 
empty battery

Electrical storm/high wind weather event: unforecast/
escalated within  6-12 hours

BOM Pre-charge B; or 
Solar+Hold

Electrical storm/high wind weather event: unforecast/
escalated within  < 6 hours

BOM Pre-charge C; or 
Solar+Hold

Unplanned nearby DNSP outage DNSP Pre-charge C; or 
Solar+Hold

Table 6: Protect orchestration program charging strategies per signals
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Once any charging strategy has been actioned, the 
customer should be advised (subject to communication 
preferences) of the:

1. Signal that was received; and

2. Corresponding strategy that will be executed; and 

3. Estimated time to revert back to baseline; and 
preferably

4. Ability to override the upcoming charging strategy and 
revert to baseline (event opt-out)

Should a blackout occur, if possible, optimistically notify 
the customer (preference for SMS in this circumstance) of:

1. Most recent SOC reading in kWh and percentage

2. Link to URL outlining how to estimate time to empty 
of battery given high priority appliance usage (fridge, 
lights)

3. Instructions on how to disconnected low-priority 
appliances from battery (i.e. isolate low-priority 
circuits if whole-of-home, unplug unnecessary 
appliances from backed-up circuits, etc)

Information contained within (2) and (3) should preferably 
be provided over mail at time of sign-up for reference in an 
emergency.

How does it create and share value? 

The Protect orchestration program aims to provide 
Independence Seekers a non-tangible benefit of 
minimising loss of control/independence during blackouts 
– that is, to ensure they have energy at home when they 
need it the most. This is achieved by monitoring grid 
conditions and ensuring the battery is fully charged when 
entering periods of potential grid stability. 

As it does not focus on generating any ancillary revenue 
– or allowing the delivery partner to ‘use’ the battery - it 
is anticipated that this program will need to be delivered 
on a customer-pays model. We expect this to be a small 
monthly fee.

It should also be noted that there may be periods of time 
where a customer may forgo some economic value of their 
solar while the battery is charged and is approaching/
during the event duration. This could be mitigated by 
adjusting the charging strategy to account for forecast 
solar generation, however this is not proposed as an initial 
capability as a miscalculation could result in the battery 
not reaching 100% before the event begins.

Over time, and assuming that trust has been built between 
the customer and the provider, and that the customer 
has developed a sense of confidence with how the 
battery operates, it could be possible to transition some 
customers from this program onto another that provides 
other services where additional value could be generated. 

Who is this program for and why? 

The Protect orchestration program has been designed 
specifically for the Independence Seeker customer 
segment. The research outlined in Part 2 of this 
report has identified that this segment values control 
and independence, transparency and simplicity and 
convenience. While we tend to think about control as 
‘having control’, we have explored a nuanced approach 
to this value which is ‘being in control’. This removes the 
assumption that the customer is directly responsible for 
optimising the battery (as this does not align with the need 
for simplicity and convenience), but rather that they have 
agreed to have assistance in order to make them feel most 
in control of their household.

Our analysis of orchestration programs in-market shows 
that even the lowest ‘touch’ plans, presumably aimed at 
Independence Seekers, ask these consumers to cede 
valued control and independence during the highest risk 
periods of energy security (such as RERT or load shedding 
events). Arguably it is during these periods of uncertainty 
that Independence Seekers are least comfortable to 
do so. This misalignment between the requirements 
of the orchestration programs on offer and the values/
motivations of Independence Seekers could partly explain 
the low adoption to date. 

Hardware options

As the Protect orchestration program primarily focuses 
on ensuring maximum SOC at the beginning of a potential 
period of grid instability, supported batteries are:

1. Capable of remote orchestration; and

2. Support either whole-of-home or per-circuit backup; 
and

3. Capable of entering back-up mode without remote 
connectivity

Connectivity can be provided via the customer’s internet 
connection in the first instance (i.e. via WiFi or ethernet 
connection). An optional 4G modem/data plan should 
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be considered for customers seeking to further diversify 
connectivity risk.

Some batteries presently in the market offer a subset of 
the features in the proposed Protect program, therefore we 
see an opportunity to offer a consistent experience to all 
supported batteries.

Customer contractual relationship 

In line with the scope of this project, the Protect 
orchestration program will be offered to customers at the 
point of battery sale. The program itself will be offered 
through either a month-to-month or annual subscription.

Delivering this orchestration program

As the Protect orchestration program focuses primarily 
on battery system optimisation to align with the values of 
independence seekers and does not generate financial gain, 
the delivery partner is not required to be an energy retailer. 
Therefore we will look to partner with appropriate hardware 
and/or coordination providers to deliver this program.

As there are no financial benefits for the operator beyond 
a subscription fee to cover operating costs, the primary 
benefit to the program operator is an ongoing and trusted 
relationship with the customer. Over time there could be 
opportunities to transition some customers to higher 
value plans where the operator is capable of offering them.

It should be noted that a key challenge of this program is 
the required scale in order to keep subscription costs down 
after amortising engineering effort if developing the system 
from scratch (vs leveraging the same infrastructure to 
support multiple orchestration programs).

Feasibility considerations

Technical feasibility

The Protect orchestration program should require the 
lowest relative engineering investment. If an orchestration 
provider is developing either Program 1 or 2, many 
capabilities can be reused. Key recommended capabilities 
of the system and their estimated effort are:

The scope below presumes existing cloud environments,  
CI/CD infrastructure, etc and is provided as an indicative 
estimate for building the system without leveraging 
existing functional components. 

Total estimated cost to set up ~$150,000 (see appendix)

Economic feasibility

Amortising the platform development over five years, and 
assuming the following assumptions:

• $15,000 per year on IT infrastructure operating expenses.

• $100,000 per year on program administration.

• Year 1 CTA of $200, declining to $120 in year 5.

• 500 customers in year 1 growing to 25,000 customers in 
year 5.

• A simple financial model demonstrates a subscription 
cost of $10/month break-even over 5 years.

Regulatory feasibility

No NEM market licenses are required to operate this 
orchestration program.
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Delivering Phase 1  
Phase 1 of this project focused on the research and design 
of the six customer segments and the three orchestration 
programs that will now be used throughout the delivery 
of Phase 2 and 3 of this project. The delivery of this 
work was largely divided into two distinct yet integrated 
workstreams; one that focused on the research and design 
of the customer segments, and the other that focused on 
program design. 

From January to April 2021, we implemented the following 
key activities:

Initial project planning

• Planned and established a project team to deliver 
specific scopes of work. This team was completely 
remote and collaborated through digital tools such as 
Miro, Loom, Jira, Google, Zoom and Slack.

• Established a regular meeting cadence for the Project 
Steering Committee (see below)

Customer segments:

Team 1 consisted of behavioural science, behavioural 
economics and cognitive psychology specialists.

• Gathered and reviewed literature, theories, frameworks 
and case studies to understand what fields of 
behavioural science and cognitive psychology would be 
useful in building out the customer segment framework.

• Existing energy studies and project reports were 
included in this activity.

• Held internal workshops with key stakeholders (both 
with and without energy experience) to understand their 
views on segment motivators and deterrents. 

• Prioritised the above sources and condensed them into 
a draft framework. 

• Used the framework to identify and shape six customer 
segments, and continued researching available literature 
to better understand the segments.

Part 4

Phase 1 Processes and Lessons
• Identified external industry stakeholders to interview 

to understand their views on battery technology, 
orchestration programs, the broader energy industry 
and customer sentiment/adoption. Interviews occurred 
throughout the entirety of Phase 1.

• Designed two individual surveys to target:

• 1. Solar system owners – to understand if 
our overarching assumptions of the customer 
segments and their psychological drivers were 
sound enough to proceed with. 

• 2. Solar and battery system owners – to 
understand what the baseline of past experience 
has been. More specifically, to understand how 
past adopters fit into the customer segments and 
to learn what motivated them to purchase.

• Combined the surveys into an overarching survey (with 
distinct decision trees) and designed the survey into an 
online platform.

• Reviewed and analysed the individual survey results by 
coding them into numerical values or into categorical 
values, where appropriate. After data pre-processing, the 
data was analysed using Python, Excel, and R software 
and we computed descriptive statistics to identify the 
prevalence of topics.

• Edited the initial customer segments based on the 
survey insights.

• Awarded customer incentives to survey respondents 
and selected charities.  

Orchestration programs: 

Team 2 consisted of energy specialists from varying 
backgrounds of product, software development, strategy, 
policy and energy market trading.

• Workshopped the questions we wanted to explore 
about what orchestration programs were currently in 
market. This included but was not limited to generalised 
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questions on providers, locations and size but specific 
questions on contracts, benefits and messaging themes.

• Collated and reviewed information from publicly 
available sources to gain a comprehensive view of 
what orchestration programs are currently available. A 
summarised version of this is included as an appendix. 

• It is important to note that this exercise was not 
completed with a view to assessing gaps in the 
market as ‘opportunities’, but rather as an exercise 
of understanding the ways in which programs are 
currently structured (how is value being created?) 
and how they are being positioned.

• Agreed on the template that was used to guide the 
design of three separate orchestration programs. The 
template (outlined in Part 3) acted as an ‘ingredient’ list 
of what elements (markets, services, signals, contracts 
etc.) could be accessed in order to design a program 
that aligned to the value of the segments.

• Once the template was designed, the team went 
through a process of confirming the associated 
values for each of the elements to confirm shared 
understanding (for example, ensuring that when 
contingency FCAS was discussed, that key team 
members were assigning the same financial value 
available).

• Reviewed the individual values and motivations of 
each segment and confirmed that there was a shared 
understanding amongst the team then using the insights 
to design the programs.

• Identified where values overlapped in the segments so 
that they could be appropriately grouped for program 
design. These groups were then assigned to individual 
members of the team.

• Separated into three teams to individually focus on the 
design of each assigned program based on the values 
and motivations of the customer segments. To do this, 
the team explored the options available in the predefined 
template that could enable value creation, while 
continuously comparing the option back to the values 
and motivations of the segment. 

• Discussed progress and insights with the broader 
orchestration program design team on a weekly basis 
for feedback.

• Commenced modelling financial outcomes based on 
the characteristics of each program to understand the 
financial value included in each program. This was then 
compared against a set of anticipated costs of what it 
would take to operate each program to understand how 
delivery partners may view the cost/benefit associated.

• Finalised program design based on the insights that 
arose in the modelling, and shared the programs to the 
behavioural science team for feedback. 

• Researched, identified and commenced conversations 
with potential delivery partners for finalisation as part of 
Phase 2. 

Project steering committee 

Prior to the project commencing, we convened a 
Project Steering Committee (PSC) to provide structured 
governance and oversight throughout the project. 
The PSC met each fortnight to discuss progress and 
priorities, ensuring that all activities were aligned to 
the executed project Scope and associated Milestones. 
With acknowledgement of the short timelines, we set for 
this project, the presence of the PSC and frequency of 
the meetings provided a useful framework for timeline 
accountability. 
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Phase 1 Knowledge Sharing

Lessons learnt

As an ARENA funded project, knowledge sharing is an 
integral part of its delivery. Knowledge sharing ensures 
that both key findings and key lessons are shared with 
the broader energy industry in order to reduce effort 
duplication and encourage collaboration on progress. 

The below list covers a number of key learnings from 
the delivery of Phase 1, including both insights from the 
administrative side as well as insights from our findings.

• As human beings, we are all influenced by our own sets 
of values and motivations. 

From the beginning of Phase 1, it was important for 
people working on the project to be able to recognise 
how their own values, motivations, knowledge and 
broader mental models on certain topics, influenced the 
way in which they approached the work we were doing. 
This became especially clear once the six segments 
had been drafted, and individual team members could 
tangibly visualise where they felt they were situated 
within the segments, and what the corresponding 
attributes were.

The goal of this was to ensure that people were aware 
of their own mental models, and that they weren’t 
being projected in a way that could adversely influence 
outcomes in the work. To mitigate this from happening, 
members of the team designing the orchestration 
programs were largely assigned the customer segments 
that they either could directly relate to, or had experience 
with, so that they could champion the values and 
motivations carried within the segment. We saw this as 
an opportunity to play to people’s strengths. If you’re 
unable to do this, it’s important to have people that are 
able to strongly advocate against assumptions that 
cannot be clearly traced back to the customer research.

• People are psychological beings, not just slices of data

One of the critical things we confirmed during Phase 1 is 
that people are complex psychological beings, with very 
particular sets of motivations, emotions, and cognitive 
processes depending on which segment they belong to. 

Our research methodology was predicated upon a multi-
layered approach that was informed and strengthened 
(and eventually improved) by the combination of:

 a. Distillation of a large set of theoretical literature 
into the relevant ones,

 b. Extensive qualitative research through 
conversations with a large set of experts across 
DER, and

 c. A compact yet powerful survey to test and 
confirm some of our core assumptions. Through 
this process, our initial “two dimensional” 
understanding of the customer segments became 
more “three dimensional”. 

Instead of depending only upon a stack of important but 
stand-alone data, our descriptions of these segments 
became significantly more nuanced, granular, and clear 
through the building of these multifaceted profiles. We 
also made modest adjustments to our views as we 
collected more data, information, and insights from the 
whole of the research. In other words, the individual 
pixels of the picture coalesced themselves into a clearer 
and clearer picture of the whole. 

• Digital surveys are challenging to run – especially when 
you have two distinct audiences

In order to get a pulse check on our research 
assumptions, our goal was to survey 100 respondents 
through a digital survey – evenly split across our two 
distinct audiences (50 solar owners / 50 solar and 
battery owners). Initially we planned to run two separate 
surveys so that we were able to directly engage each 
audience with clear social media posts (for example; Are 
you a solar owner? Or Do you have a battery at home?). 

Given the fluidity of social media (and how different 
algorithms treat posts in terms of impressions), we 
quickly realised that to implement this approach 
effectively, we would need to be able to direct potential 
respondents to a webpage that would link both 
surveys. If we didn’t do this, we risked having two 
individual survey posts active on social media channels, 
connecting people to specific surveys that might not be 
the survey they wanted to complete (for example; a solar 
owner being sent the post for the battery survey). 

We decided to integrate the surveys so that it was 
a singular survey link, however we then built the 
singular survey to have logic jumps and conditions 
that could still present the specific survey questions 
to a respondent depending on whether they were solar 
owners or solar and battery owners. This approach 
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simplified the user experience (reducing complexity to 
complete the action we were requiring), but presented a 
new challenge in now needing to attract two audiences 
with a single message; “Do you have a solar or battery 
system at home?”

We found organic social media sharing, along with direct 
asks to be the most effective way of getting people to 
complete the survey. Even though a reward was offered 
clearly in the visual posts, we found paid advertising 
on social media to not be as effective, likely due to the 
survey not being integrated into the ad (Facebook allows 
you to run surveys as a form of advertising, however 
our survey was too complex to sit within their ad 
framework). ARENA organically sharing our social media 
post on the survey provided a key boost, likely due to 
both the authority of the brand and the audience reach 
in which they have. Over a three week period, we were 
able to attract 130 responses.

• It’s important to have a mechanism that connects stated 
and revealed preferences

For anyone who has experience interpreting what 
a customer wants or needs, the idea of ‘stated and 
revealed preferences’ is well known. In short, it’s the 
concept that customers can sometimes state they have 
a strong preference for something, but their behaviour 
can then reveal a different preference. Surveys are quite 
notorious for this occurring, as they generally present 
an opportunity for people to express what they’d like to 
think about themselves. 

As we were quite aware of this potential, we chose to 
include a subtle mechanism within the survey design 
that could show if there was a disconnect between how 
people think and how people behave. We did this by 
making the incentive a choice – either enter a draw to 
win a $50 gift card, or choose a charity for a donation to 
be made too. This split helped us to understand whether 
there were any differences between core motivations 
(financial or altruistic). If a respondent chose the 
donation option, they were then given three options that 
again helped to falsify values, as each charity clearly 
represented something different (environment, family, 
community/fairness).

• Onboarding a remote team: Using creativity and 
consistency to beat “Zoom Fatigue”

UPowr has adopted a remote working structure from day 
one, with employees working across Victoria, New South 
Wales and in locations overseas. This structure served 
us well throughout COVID lockdowns in 2020, as we 
had both the systems and tools in place to facilitate it. 
While noting our strong foundation, onboarding a remote 
project team still presented challenges – largely due to 
the time pressures and the fact that most of the project 
team in Phase 1 were not existing UPowr employees and 
had varying levels of energy experience/knowledge.

Most people are now familiar and weary of ‘Zoom 
fatigue’ – the feeling that occurs after spending too 
much time staring at a screen for a meeting that is 
primarily ‘information sharing’ and not actually requiring 
much input or collaboration. In order to avoid this 
occurring, but still provide people with the background 
knowledge required to work effectively on this project, 
we relied heavily on a tool called Loom. 

Loom is a platform that enables both camera and 
screen recording to occur concurrently so that you can 
record a video that shows you talking to the camera 
while explaining something on your screen. This tool 
meant our project lead was able to record a number of 
videos (45 minutes + split across 7-8 short videos) that 
provided the information the project team needed on the 
project, the background, the industry challenges, the key 
activities and timelines. Rather than asking people to sit 
through multiple hour long meetings where engagement 
and information recall may have been low due to ‘Zoom 
fatigue’, we were able to share the videos and allow 
team members to get up to speed effectively within a 
matter of days. 

Beyond Loom, the project relied heavily on Google tools, 
Miro, Zoom and Typeform.

• Program design – weekly or intensive? 

As highlighted above, we divided the scope of this 
phase into two distinct yet integrated work streams; 
one focused on research, the other on program design. 
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Work commenced at different dates to ensure that the 
program design was being built from the initial research 
and hypotheses.

For the delivery of the program design, we took the 
approach of delivering key activities on a week by week 
basis – which meant that people were working on it 
a day or so a week. Where this approach brought the 
benefit of allowing people space to reflect, it also brought 
challenges in terms of dedicated ‘flow’ of delivery. 

As team members had different time availabilities (across 
17 time zones) – as well as quite clear customer segment 
alignments, we chose to split the team up and charge 
each team member with the delivery of the orchestration 
program that would be aligned to the segment each 
team member could directly align with (or had experience 
with). Where this allowed space for focused design, it did 
present challenges as not each team member had the 
same set of skills. Where one team member was a FCAS 
specialist, another team member was a sales specialist. 
By ensuring the skills were shared, this diversity did bring 
a number of benefits when it came to ‘out of the box’ 
thinking. 

An alternative approach to the one we took would have 
been to condense the design process over a stacked 
period of time (for example, two full weeks dedicated 
to the process). This approach would have meant each 
person was working on all three programs, and skills 
would have been more fluidly shared. The main reason 
we chose not to take this approach was to mitigate 
groupthink and values projection as much as possible. 

In both approaches, it is important to ensure that there 
is a sense of shared language and value definition. 
When someone says “FCAS access” – what does that 
mean? When someone says “Annual value” – what 
are the figures they have in mind? Forming a shared 
understanding as early as possible is crucial to ensuring 
everyone is designing with the same principles. 

Key activities

As part of our Knowledge Sharing requirements, we also 
completed the following activities to amplify the work 
being completed in Phase 1 of the project.

Knowledge Sharing Industry Group

As with all communication, the process of sharing 
knowledge is most effective when you’re able to clearly 
define and engage with an audience that is interested in 
hearing what you’d like to communicate. 

To ensure we were able to share knowledge effectively, we 
convened, and continue to expand, a Knowledge Sharing 
Industry Group (KSIG). The KSIG is made up of regulators, 
retailers, academics and industry representatives, that 
meet quarterly to receive insights and updates on the 
project. 

By facilitating this as a presentation style meeting, the 
KSIG members are not required to read or review anything 
ahead of each meeting. Representatives are invited to 
attend the meeting, and ask any questions that may arise 
for them. The first KSIG meeting was held on 13 April 2021, 
with 20 attendees.

Figure 15: Sample of organisations within the KSIG
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Knowledge Sharing Public Webinar

Acknowledging the interest that exists beyond key 
stakeholders within industry, we also intend to hold a 
public Knowledge Sharing Webinar each quarter. The 
first public webinar was held on 15 April 2021, where 17 
people attended (of 35 registrations). This webinar shared 
insights from the first Phase, and also allowed space for 
questions at the end of the presentation. As a webinar 
format, guests are unable to see or interact with each 
other as they can in the KSIG meeting. 

Project page on the UPowr Website

Following the announcement of the project on 15 March 
2021, UPowr published a project page on its website to 
share information about the project, and to present ways 
for people interested in the project to stay involved. In this 
time, we have had over 560 page views (with an average 
time-on-page of 4 minutes) and over 50 people registered 
interest. These registrations will help us to not only 
continue sharing insights from the project, but to connect 
with potential customers when the project is ready to enter 
the market in Phase 3.
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As the beginning of this report outlines, this project will 
be delivered over three key Phases (from January 2021 
through to February 2022). With the research and design 
requirements of Phase 1 now completed, we move on to 
Phase 2 where the focus will be on platform integrations 
and customer engagement planning.

In order to effectively take the orchestration programs 
to market in Phase 3, the elements of each orchestration 
program that determine financial benefit will need to be 
integrated into UPowr’s existing platform. This will allow 
individual customers that already have a solar system 
installed, to view a battery quote that details the value 
an orchestrated battery system could bring to their 
household. By leveraging UPowr’s existing platform, 
each individual customer will be able to see personalised 
insights that consider attributes such as solar generation 
data and specific tariffs. 

In addition, to quote generation updates, UPowr’s existing 
platform will also be updated in Phase 2 to facilitate 
customer segment specific user journeys based on values 
and motivations. This will involve changes to: 

• The end to end customer experience specific to the 
customer segment; 

• The customer interface to display the segment aligned 
orchestration program and broader value proposition; 
and 

• Customer management tools to ensure we can 
accurately measure the behaviour of customers within a 
customer segment.

Part 5

What comes next?
Following the customer segmentation design in Phase 1, 
Phase 2 will also focus on;

• Developing customer segment specific engagement 
strategies that will be implemented to engage 
customers in Phase 3 (including but not limited to the 
communication and presentation of the proposition); 

• Finalising partnerships with third parties required to 
deliver each of the orchestration programs; and

• Finalising the approach the project will use to 
benchmark and assess how customer interest will 
change following the initial request and receipt of the 
personalised propositions in Phase 3.

Insights, findings and key processes will be shared in a 
public Knowledge Sharing Report at the end of Phase 2.
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Appendix 1: Project background 
Over 2.7 million households in Australia have installed 
solar.29 This uptake has, and continues to present 
tremendous opportunities to change the way in which 
households engage with electricity and the broader 
electricity system. For these 2.7 million homeowners, a 
solar system enables them to generate energy from their 
rooftop. This energy is then used either directly in their 
homes as a source of electricity, or exported back to the 
electricity grid in return for a credit from their electricity 
provider. Both circumstances provide the homeowner 
with an opportunity to receive financial benefit, and to 
contribute meaningfully to the transition away from 
carbon intensive energy sources such as coal.  

Most industry forecasts predict that by 2030 there will 
be an additional 1.6 to 2.3 million solar systems, with an 
extra 15 to 25GW of capacity.30 Reaching these numbers 
will mean that an extra 15 to 25GW of capacity will be 
generated not at large centralised power plants as, but 
rather at individual, decentralised sites across Australia. 
It is now widely accepted across the energy industry that 
planning for this transition is not a matter of ‘if it happens’ 
but rather, ‘when it happens’. 

Disruption to the status quo will seldom occur without 
challenge – and the uptake of solar across Australia, while 
fundamentally a positive change, is no exception to this. 
While Australian households continue to purchase and 
install solar at a rapid rate, the broader electricity grid and 
the stakeholders responsible for managing it, have faced 
numerous challenges in responding to this change. 

Part 6

Appendix
Challenges

The challenges cited by industry focus primarily on the 
occurrence of energy being exported back onto a grid 
(specifically distribution networks) which was built to 
deliver energy to a household, and not move an increase in 
energy away from it, often causing voltage issues. These 
exports are volatile and happen organically throughout 
periods of the day when solar generation is occurring. 
This volatility also extends to the inflexible and largely 
uncoordinated nature of solar systems – energy is 
generated as it can be from the sun, and it needs to be 
used at the time of generation (either in the home or by 
exporting) or ‘lost’.31

It’s important to note that these challenges have been 
exacerbated in recent years by the increase in the size of 
the solar system installed. Research from the Australian 
Energy Council in 2019 shows that the average solar 
system size increased from 3kW in 2012, to 7.15kW – in 
2020, this grew again to 8.04kW.32 As solar systems are 
seldom sold to customers to strictly meet a household’s 
average daily electricity use, this means that the amount 
of solar energy being exported back to the grid has also 
increased.33

To address these challenges, regulators are currently 
exploring options that:

• Decrease the financial incentive of exporting solar by 
reducing the minimum requirement of what an electricity 
retailer pays a customer for excess solar;34 

 29 Clean Energy Australia Report can be found here: https://assets.cleanenergycouncil.org.au/documents/resources/reports/clean-energy-australia/clean-energy-australia-report-2021.pdf

30 Projections for distributed energy resources – solar PV and stationary energy battery systems Report for AEMO June 2020 can be found here: https://aemo.com.au/-/media/files/electricity/
nem/planning_and_forecasting/inputs-assumptions-methodologies/2020/green-energy-markets-der-forecast-report.pdf?la=en

31 With risk of oversimplifying the stated challenges, it’s important to note that the proliferation of zero marginal cost generation in the NEM has driven down wholesale prices and forced syn-
chronous generators to exit the market. The resulting loss of inertia is creating new challenges for maintaining grid stability and system strength.

32  Energy Council Solar Report,Clean Energy Australia Report can be found here: https://www.energycouncil.com.au/media/18020/australian-energy-council-solar-report_-jan-2020-final.pdf

33 It should be noted that the primary form of financial benefit communicated to customers has previously, and continues to centre on the financial credit a customer might receive from export-
ing solar energy. Hence this creates an incentive to install a larger solar system.

34 More information can be found here: https://www.pv-magazine-australia.com/2021/03/01/victorias-minimum-solar-feed-in-tariffs-to-drop-by-34/

35 More information can be found here: https://www.aemc.gov.au/news-centre/media-releases/new-plan-make-room-grid-more-home-solar-and-batteries

36 More information can be found here: https://www.abc.net.au/news/2021-03-17/solar-panels-switched-off-in-sa-to-stabilise-grid/13256572
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• Restrict the amount of solar that can be exported back 
to the network by placing export limits on new solar 
installations, along with export charges35; and

• Intervene and control solar systems by turning them off 
if the stability of the grid is at risk.36

Ensuring the stability of the electricity grid is crucial to 
maintain electricity supply to all energy users in Australia. 
However, the above options present significant changes 
to both the existing and future value streams available to 
households who have installed, or plan to install solar in 
the near future. 

Rather than viewing this situation as an impasse – reduce 
the value of solar or risk the stability of the grid, we see 
this as a key opportunity for energy storage solutions. 
At the household level, energy storage can exist either 
through a standalone home battery system or a battery 
connected to an electric vehicle.

Orchestrated batteries

Home battery systems, when orchestrated, present an 
alternative solution to the above mentioned options 
currently being explored. Batteries are a piece of technology 
that take an energy source such as solar, and store it so that 
it can be used at a later time (as opposed to the immediacy 
required without one). Batteries make solar flexible, 
controllable and when used correctly, more valuable than 
what it is a static rooftop asset.

From 2016 onwards, home battery systems have had a 
material presence in the Australian market.37  However the 
uptake has been slower than initially forecasted, with many 
pointing to the higher price point and increased product 
complexity as key reasons for this.38 While both these points 
are objectively true – battery orchestration is a core piece of 
this puzzle that is often overlooked. 

A battery system is a piece of technology hardware, with 
varying levels of intelligence depending on the hardware 
itself. Orchestration, or rather, an orchestration program, is 

what takes a battery and makes it intelligent and optimised 
for the benefit of both the household and the electricity grid. 
It’s also what determines how valuable a battery system can 
be for a home beyond the use of ensuring the solar energy 
generated is consumed and not exported. 

These programs, generally known best as Virtual Power 
Plants (VPPs), are typically run by energy retailers, and offer 
households a financial reward for allowing the retailer to 
use it as a source of energy generation or capacity. VPPs 
have been apparent in the Australian market since 2015, and 
after a number of pilots and trials, have demonstrated the 
ability to be summoned to discharge collectively into the 
grid to either support the network through peak demands 
or to participate as a form of generation on the wholesale 
markets.    

The willingness and interest of households to participate in 
orchestration programs has also been lower than expected. 
While these participation numbers are rarely made public, 
our conversative estimate based on available literature and 
conversations with key stakeholders, suggest that as little 
as 10% of households who have installed a battery system 
are participating in an orchestration program.39 When left 
unorchestrated, home battery systems can cause harm 
to the electricity grid and subsequently, the households 
needing electricity from it, due to the speed and quantity of 
energy it can abruptly release back to the system. In early 
2019 following an activation of the Reliability Emergency 
Reserve Trader mechanism, Reposit Power reported that 
unorchestrated batteries were charging from the grid at a 
point in which the grid needed a drastic increase in supply 
(reported to have contributed to an additional 350 homes 
going without power).40

Challenges relating to customer recruitment and 
participation in orchestration programs have been well 
documented in previous ARENA funded trials and projects.41 

We see the challenges play out in the following key ways:

• Fragmented customer journey with narrative 
inconsistencies and missed value creation opportunities 
due to mismatched incentives;

 37 More information can be found here: https://reneweconomy.com.au/australians-installed-22661-home-battery-systems-in-2019/

38 A market analysis published by the Smart Energy Council in 2018, forecasted that there would be between 150,000-450,000 energy storage systems installed by 2020. While State Govern-
ments have recently sought to offer loans and/or subsidies to mitigate the initial financial barrier, home battery systems have not received the same level of Federal Government support that 
solar has seen through incentive structures such as the Small Technology Certificate subsidy program.\

39 More information can be found here: https://arena.gov.au/assets/2019/04/virtual-power-plant-knowledge-sharing-workshop-summary.pdf

40 More information can be found here: https://arena.gov.au/knowledge-bank/
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• Values misalignment and product complexity in program 
design (Who are the programs being designed for and 
why? What are the benefits of the program? Do they 
align with the kinds of benefits households want to 
receive?);

• Complex messaging in program recruitment; and 

• Opaque personalised benefits.

This brings us to the crux of the challenge we’re exploring 
in this project. How can we better understand different 
customer segments, in order to design, communicate and 
deliver orchestration programs that customers want to 
participate in at the point of buying a battery system? 

Why is this important?

If the energy industry does not find a way to increase the 
uptake of orchestrated batteries, we risk losing customers 
at a pivotal time in the transformation of the energy 
industry. While the grid will survive, what will that mean 
for the 2.7 million households that invested in solar? What 
will it mean for households who haven’t invested yet, but 
are already bound to see a completely different value 
proposition? We need to find a way to strengthen the grid 
– and create/distribute value for households (recognising 
the differences in values amongst them).

From a numbers perspective, AEMO has previously 
predicted that by 2022 there could be upto 700MW of 
controlled VPP assets connected to the grid.42 There would 
need to be approximately 1,000,000 batteries installed 
nationwide to achieve 700MW of controlled VPP assets, 
based on the assumption that 200MW of controlled assets 
come from large scale participants. If the findings from 
this project help the industry increase participation rates 
from 10% to 13% for the next 100,000 battery sales, it 
could create $6 million in savings from reduced electricity 
system costs in addition to increased savings for the 
battery owner directly.43

It should also be noted that the successful implementation 
of orchestration programs will not only provide support 
to the grid via grid and market signals but will also result 
in save on extensive network cost. The CSIRO estimates 
that the avoided network developments could save 
approximately $1.4 billion, potentially saving the average 
household electricity bill by $414 annually.44

Regulatory trends empowering DER

The introduction on the MASP market participant, 
the inclusion of non-market loads to provide ancillary 
services and the upcoming Wholesale Demand Response 
Mechanism expand both the types of entities that can 
offer energy services to customers, as well as the amount 
of participation those customers have (often enabled 
by new technologies such as controllable batteries). 
While wholesale prices are decreasing, the cost to 
provide system stability and resiliency (FCAS, direct 
compensation, RERT and curtailment) has dramatically 
increased.45 Not only has cost increased, but the capacity 
requirements for these services have increased too (e.g. 
Contingency FCAS capacity requirements are increasing 
due to reducing the assumed mainland load relief).46 
Therefore there is a growing opportunity and incentive 
for orchestration programs to increasingly provide these 
services, placing downward pressure on prices in these 
markets where possible.

As the composition of the grid changes, so does the nature 
of the markets and services required. Primary Frequency 
Response (currently mandatory with the intention to 
move it to a market structure over time), Fast Frequency 
Response and 5 Minute Settlement are examples of 
upcoming markets that require more speed and precision 
than existing markets. Having an existing residential 
battery controllable and in an orchestration program gives 
both the incentives (the VPP operator financially benefits 
from the battery operating in this new market) and lower 
technical hurdles (more remote functionality, less site 
visits to retrofit new technology) to integrate these existing 
batteries into new markets.47

42 More information can be found here: https://www.pv-magazine-australia.com/2019/04/05/aemos-vpp-integration-trial-decentralized-energy-exchange-secure-funding/

43 Assuming $40/kW/year of reduced electricity system costs over 10 years with a 5kW average system size

44 More information can be found here: https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/isp/2018/integrated-system-plan-2018_final.pdf?la=en&hash=40A09040B-
912C8DE0298FDF4D2C02C6C

45 For more information, consider these resources: https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/isp/2018/integrated-system-plan-2018_final.pd-
f?la=en&hash=40A09040B912C8DE0298FDF4D2C02C6C, https://www.aemc.gov.au/rule-changes/demand-response-mechanism, https://aemo.com.au/-/media/files/major-publications/
qed/2020/qed-q1-2020.pdf

46 More information can be found here:https://aemo.com.au/-/media/files/electricity/nem/security_and_reliability/ancillary_services/load-relief/update-on-contingency-fcas-nov-2019.pdf

47 For more information, consider these resources: https://www.aemc.gov.au/rule-changes/mandatory-primary-frequency-response, https://www.aemc.gov.au/rule-changes/fast-frequency-re-
sponse-market-ancillary-service, https://www.aemc.gov.au/rule-changes/five-minute-settlement
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Appendix 2: Further reading on 
behavioural science

Overview of Behavioural Science

Behavioural science is the study of human “irrationality”, 
that is the psychological mechanisms behind decision 
making and observable behaviour or intention of an 
action.48 It combines research on cognitive processes 
(thoughts, inner narratives, associations and 
expectations), affective motivations (emotions, both 
primary and secondary), and the effect of social networks, 
into a comprehensive view on what we value as humans, 
how we behave, who influences us and when are we most 
susceptible to change. 

The first official recognition of this field came in 2002 
when Daniel Kahneman won the Nobel Prize for the 
ground-breaking work he conducted with Amos Tversky 
in applying psychological insights to economic theory, 
particularly in the areas of judgment and decision-making 
under uncertainty. The so-called “prospect theory” shows 
the prevalence of psychological biases over calculated 
rationality when dealing with gain and loss. Since then, 
the famous ‘System I versus System II’ thinking has been 
applied not only in economics but also in marketing, 
communication, politics, and even global policy making. 

Behavioural science and behavioural economics challenge 
the long standing purely economic focus on material 
resources (land, labour, capital) and time simply because 
they carry prices and can easily be measured. As George 

System 1: System 2:

• Fast

• Unconscious

• Automatic 

• Everyday decisions

• Error prone

• Slow

• Conscious

• Effortful

• Complex decisions

• Reliable

48  Ariely, 2008

49 Caldwell, 2012

Lowenstein, director of the Center for Behavioural Decision 
Research at Carnegie Mellon University puts it “most of 
what matters to people happens in the head.” 

Consumers not only strive to acquire material goods 
and are motivated by saving or earning the most money, 
they also seek purpose, symbolic value, meaningful 
experiences and psychological convenience: all 
things that are consumed inside their heads. Thus, the 
psychology of valuing, pricing and purchasing is quite 
complex and far from being rational. The traditional 
models of economics cannot explain the value consumers 
place on symbolic goods, mental states, thoughts, and 
beliefs.49 Given the complexity of the energy industry, we 
need to explore sufficiently complex and relevant theories 
that can explain the behaviour of people in and around 
decisions of technology adoption, as well as knowledge 
and values. 

Behavioural science is underpinned by neuroscience and 
its discovery of various brain circuits that oftentimes 
subconsciously affect judgement and subsequent action. 
Many human decisions may seem “irrational” from the 
logical, rational or economical point of view but are 
perfectly rational given the larger context and complex 
ecosystems humans have evolved in as hypersocial 
species. As professor Dan Ariely points out, we are 
“predictably irrational”. And so, we have a myriad of 
heuristics and biases to save time and energy, we are highly 
influenced by our social networks and, in general, seek 
products and activities that will make us look and feel good 
in our own eyes and eyes of the (meaningful) others.

Universal Human Needs 

The search for basic human needs has accompanied 
philosophers and psychologists from the dawn of times. 
Most people are familiar with the widely popularised 
Maslow’s hierarchy of needs, however behavioural science 
recognises another important framework that combines 
research on extrinsic (external) and intrinsic (internal) 
motivation to understand deeply-rooted universal human 
needs.

Self-Determination Theory represents a broad framework 
for the study of human motivation and personality and 
states that humans have inherent need for autonomy 
(feeling of being the origin of one’s own behaviours), 

Table 7: System 1 and 2 thinking examples
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competence (feeling effective) and belonging / 
relatedness (feeling understood and caring for as well as 
being cared by others).50 These three contribute to overall 
wellbeing, motivation and sense of purpose and meaning 
and are often used in behavioural change within health 
and sustainability space. 

Why is this important for the DER space? The ability to 
educate and empower people around their energy and 
energy consumption requires the ability to overcome the 
preference for sticking with the status quo. 

Creating a sense of community that one not only belongs 
to but also contributes to via orchestration programs, 
fosters the sense of belonging and contribution and 
competence. All of which foster wellbeing, motivation and 
sustained engagement. 

Nudges

One of the predictable irrationalities is for humans to 
prefer options that save time and effort when it comes 
to decision making. The impact and importance of these 
psychological mechanisms has led to a recent Nobel Prize 
in economics (Richard Thaler, University of Chicago) who 
showcased that choice architecture can significantly 
influence the decision-making process. These so-called 
“nudges” are carefully designed interventions that have 
the potential to encourage desirable behaviour without 
restricting choice.

According to Thaler and Professor Cass Sunstein, a 
nudge is “any aspect of the choice architecture that alters 
people’s behaviour in a predictable way without forbidding 
any options or significantly changing their economic 
incentives.”51 The most frequent form of a nudge would be 
a “default” choice which are pre-set courses of action that 
take effect if nothing is specified by the decision-maker. 
This type of nudge, which works with a human tendency 
for inaction, appears to be particularly successful, as 
people may stick with a choice for many years.52

A growing body of applied research suggests it is time for 
personalisation of nudges to account for interpersonal 
differences and preferences, thus opening space for 
input of “smart data” (as opposed to “big data”) that is 
based on trust and transparency. Research also shows 
that personalisation is generally viewed positively 
when it is used in the individual domain, such as when 
recommendation algorithms nudge customers toward 
products personally curated for them.53 Future nudges 
will not be based on averages but rather on psychological 
understanding of how to nudge whom and when.54 The key 
is to get the prompts when we actually need them, rather 
than being reminded of best practices when busy with 
other things.55 This creates an opportunity for a connected 
ecosystem approach when it comes to DER and other 
distributed, yet connected networks.

The Importance of Community 

Studies across multiple disciplines demonstrate the 
importance of peers in shaping energy-related behaviours. 
Social influence, social comparison and social pressure all 
powerfully contribute to sustainable behaviours including 
adaptation of rooftop solar panels or even the purchase 
of an electric vehicle. A comprehensive review of social 
influence on household energy behaviours was recently 
published, arguing that the communication channel 
and type of peer influence depends vastly on subjective 
difficulty of desired behaviour and depth of information 
processing required to reach a conclusion whether or not 
to adopt the given behaviour.56

According to the model presented in Nature, more difficult 
behaviours that require large upfront investments of time 
or money—such as buying and orchestrating a battery—
may necessitate more active forms of social influence, as 
these decisions are typically the outcome of conscious 
deliberation, involving multiple stages of decision-making. 
This is not to say that passive observation of others 
has no role to play in larger energy investments, but we 
posit that its influence is primarily in stimulating initial 
awareness of and interest in the behaviour.

50 Deci and Ryan, 2008

51 Thaler and Sunstein, 2008

52 Gill, 2018

53 Mills, 2020

54 Sunstein, 2012

55 Bock, 2015

56 Wolske, Gillingham and Schultz 2020
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Appendix 3: Other Relevant 
Theories for Customer 
Segmentation
In developing our framework, several relevant theories and 
concepts were used. 

Value-Belief-Norm (VBN) Theory of 
Environmentalism

The VBN theory of environmentalism comprises values, 
beliefs, and norms as important factors determining one’s 
sustainable behaviours. For the kinds of behaviours that 
are not strongly constrained by contextual forces (eg; 
governmental regulations), individual choice about pro-
environmental actions can be driven by personal norms 
– an internalized sense of obligation to act in a certain 
way. Norms are activated when an individual believes that 
violating them would have adverse effects on things they 
value and that by taking action, they would bear significant 
responsibility for those consequences. Personal values 
(eg; altruistic values, egoistic values) are antecedents 
of environmental beliefs, but only cultural norms. This 
theory is one of the best explanatory accounts to date 
of a variety of behavioural indicators of non-activist 
environmentalism.

ABC Theory

The next influential theory is the ABC Theory which 
posits that behaviour (B) is an interactive product of 
personal-sphere attitudinal variables (A) and contextual 
factors (C).57 This “ABC theory” implies that for personal 
behaviours that are not strongly favoured by context (eg; 
by being required or tangibly rewarded), the more difficult, 
time-consuming, or expensive the behaviour, the weaker 
its dependence on attitudinal factors. Therefore, in the 
context of innovative technology adoption, if contextual 
factors are too strong (adoption of a new technology is 
too expensive), attitudes alone will not be reflected in the 
behaviour.

Query Theory

Query Theory proposes that objective, cognitive, and 
motivational barriers are crucial for behaviour change or 
lack thereof.58 The theory postulates that decisions are 
based on preferences that are constructed from memory. 
When individuals are presented with a series of mental 
queries for and against each option (adopt or not to adopt 
innovative technology), the resulting ‘balance of evidence’ 
determines their preference. Thus, order matters – 
typically, the second query/option generates less support, 
and this process is both conscious and automatic/implicit. 
This theory is important for choice architecture when 
designing programs for potential innovation adoption. In 
battery adoption for example, the decision with adoption 
(the battery itself) and management (whether to be a part 
of an orchestration program) is unbundled – that is, they 
are separate decisions. As is being explored in this project, 
there could be value in re-bundling them or otherwise 
reducing the decision distance between the two decisions. 

Elaboration Likelihood Model

Elaboration Likelihood Model is an important model of 
persuasion59 The central route of persuasion is delivered 
via the message, the information through rational route. 
However, the peripheral route of persuasion can heavily 
bias our decision making (as such, the individual who 
is conveying the message can play a role in adoption of 
innovative technology). 

Threat Focus Theory

In order to take costly environmental actions, it is 
important to activate conditions that expose the potential 
threats to others (and thus increase awareness of adverse 
consequences) and present actions they could initiate 
or avert those consequences (for example, for ascription 
of responsibility to the individual, placing emphasis on 
an innovative technology being a great mechanism for 
blackout protection).60

57 Ellis, 195747 Thaler and Sunstein, 2008

58 Weber & Johnson, 2006

59 Petty & Cacioppo, 1980

60 Threat focus in environmental behaviour has been emphasized by Weber (2006) and Kunreuther (2013). 
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Appendix 4: Relevant ARENA 
Funded Research 
ARENA has funded multiple pieces of research within 
the DER space. This project builds on the existing work 
outlined below, as well as points to areas of further 
investigation. 

Powershop’s Curb Your Power program, 
Behavioural Insights Team

The research team used “nudges” to encourage 
participants to engage in energy saving behaviours during 
peak-demand events. Various behavioural incentives 
and tools were deployed and tested, however the results 
showed that the interventions had a modest effect 
on power-usage during peak-demand times, whereas 
the simplification of the default text message had the 
most impact on the desired behaviour. As such, our 
current research aims not only to simplify the customer 
messaging but also to tailor the messaging to the 
appropriate market segment making it more relevant 
and attention-captivating. Moreover, making certain 
communications default (with opt-out option) has been 
shown to successfully impact the desired behaviours and 
be an important part of behavioural architecture.

Bruny Island Battery Trial

This trial tested the response of 34 households to DER 
technologies. It’s important to note that the households 
in the Bruny Island Trial were not typical early adopters, 
and our findings therefore give a good insight into issues 
that might be encountered with DER programs elsewhere 
that similarly adopt a network area or geographical 
focus, that comprise a diverse mix of householders. The 
in-depth interviews with the households revealed a vast 
span of emotional responses to the new DER technology 
ranging from excitement and joy to anger, anxiety and 
frustration. The research concludes that taking emotions 
into consideration will help with communication strategies 
to foster the uptake of DER. 

More importantly, the research showed that households 
valued the financial rewards, however they do not 
necessarily trump over customer values (such as 
community, sustainability, technology innovation 
support etc). In a DER landscape, sometimes perceived 
as uncertain, confusing and complex, people tend to use 
their emotions as a proxy for decision-making. Therefore 

a trustworthy, simple and value-based communication is 
crucial. This is where our segmentation framework adds 
value and addresses the practical issues raised by the 
Bruny Island trial.

The in-depth and evidence-based research conducted in 
this trial showed that installers were key intermediaries 
in the trial and their efforts were pivotal to successful 
installations and use of technology. Overall, it was 
observed that a) installers are a form of knowledge broker, 
b) they can enhance or thwart the installation process, 
thereby creating either frustration for participants or 
providing solutions, and c) the installer’s role is one of 
increasing complexity in a changing work landscape and 
that they face business risks.

ANU: Consumer engagement in energy data 
services

There are a number of ARENA-supported pieces of 
research and analysis that call for more reliable, objective 
information provided by trusted sources. Simplification 
and personalization of the messaging and communication 
appears to be at the heart of many reports and briefs, 
including one by the Australian National University 
and Battery Storage and Grid Integration Program 
titled “Consumer engagement in energy data services: 
Recommendations moving forward.” This report also 
highlighted the importance of community engagement 
that encourages two-way communication as opposed 
to just raising awareness or selling imposed solutions. 
Similar conclusion was reached in Bruny Island Trials 
where customers are not passive but rather active 
participants in the DER orchestration. 

ARENA and ThinkPlace: Demand Response 
Customer Insights Report 

The dimensions of individualism and collectivism were 
explored along with competition and cooperation. A 
survey conducted by ThinkPlace found that horizontal 
collectivists make up more than half of the Australian 
population. That means that the value they uphold is one 
of relatedness – that is the need to connect with others 
and work together, to collaborate and contribute to various 
communal networks.

Overall, three quarters of Australians subscribe to being 
collectivist. As the report states, these psychological 
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insights were important as most of the current messaging 
around demand response (adjacent to orchestration 
programs) appeals more to individualists with emphasis 
on personal action and choice, and individual rewards 
based on attributable performance. For collectivists, the 
main reason to enrol in demand response was to “Do “the 
right thing” for the environment” over initial monetary 
award (which was the least likely reason to enroll). These 
findings relate well to the Community Builder customer 
segment. As such, the reward and incentive system, as 
well as messaging in the later parts of the program will 
need to align and reflect the values and preferences of this 
big sector of Australian energy customers. 

DER customer insights: values and motivations 

This research used values-based approach and 
identified three value modes: settlers, prospectors 
and pioneers. Values are important because they cut 
across demographics and can be an effective approach 
for engaging and tailoring messages to many types of 
customers.

And so, all three value financial and security benefits that 
DER technologies bring, with different emphasis on energy 
independence, environmental causes and technology 
innovation. Building trust with all three segments is seen 
as a crucial way to foster DER adaptation and uptake. Our 
current project includes all these insights and suggestions 
in our six customer segments. In fact, in Phase 2 and 
Phase 3 of this project we actually deploy go-to-market 
strategy to test different offers that are custom tailored 
to the respective segments and their values, motivations 
and attitudes. As such, our project builds and expands on 
the previous behavioural science work that ARENA has 
supported in the past adding emotional and behavioural 
components as well. 

Simply Energy VPP: Lessons Learnt Report - 
Effects of COVID

Out of the survey people, 40% agreed that “COVID-19 
has made me want to live a more sustainable and self-
sufficient life”. Moreover, 70% of surveyed participants 
subscribed to the opinion that “energy independence 
is now more important than ever”. These effects of the 
pandemic on social awareness and motivations will 
most likely be even stronger from some of our segments, 
namely Green Champion and Independence Seeker. 

Appendix 5: Relevant Energy 
Literature Review

Energy Consumers Australia: Consumer 
Sentiment and Behaviour 

This large-scale research has looked at the attitudes and 
behaviours of Australian energy customers and identified 
9 different segments based on almost 14,000 survey 
participants. 

The segments were created based on concepts of:

• Opportunity

• Motivation

• Ability 

All three factors are assumed to affect decision making as 
proposed by Icek Ajzen in his theory of planned behaviour. 
Our segmentation builds upon and includes the proposed 
three factors. As such, motivation is included in the value 
vertical, ability in the knowledge vertical and opportunity 
in the behaviour vertical. We also accounted for the 
subjective evaluation of system effectiveness (which here 
serves as moderator of outcome behaviour) and included 
it in the value vertical as well. This way we managed 
to account for important theories in decision making 
literature and include them in the Innovation Diffusion 
Model and the subsequent segmentation. As authors of 
the report stated themselves, there were no questions 
in the survey that could be used as dependent variables 
for actual outcome behaviour. Thus, our project includes 
and expands this research in Phase 2 and 3 by actually 
testing whether actual desired behaviour can be facilitated 
by appropriate engagement with the segments we have 
established. 

Interestingly, the top reasons behind the intention to adopt 
various energy solutions (including battery purchase) were 
saving money, independence from the main electricity 
provider, efficient use of energy and protection of the 
environment. All these are aligned with and support our 
segments. 

VPP User Final Research Report, Solar Analytics 
(SolA) and UNSW Sydney

The research showed ambivalence of the interviewed 
participants towards participation in Virtual Power Plants 
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(VPP) related to having to shift mindset around energy 
resources, need for transparency, clarity around control 
and participation in another market. Participants were 
asking for more transparency in order to build trust. Clear, 
simple and understandable information is being requested 
to promote user participation. Not surprisingly, different 
people want to know different things - some inquire about 
technical details of operation of their battery whereas 
others are interested in the technical details of how the 
benefits of the VPP are being shared. These findings point 
to the need for clarity and customization of narrative to 
speak to a particular segment of the DER customers. Our 
current project aims at actively addressing this issue.

Among the interviewed participants the most commonly 
expressed motivations for battery purchase were:

• Economic benefits

• Community benefits

• Environmental benefits

These three main categories of benefit carried different 
relative weight for each participant. The research shows 
also that participants, in particular, differed in the 
importance they ascribed to personal, financial benefits 
compared to the wider social and environmental benefits. 
In fact, for some participants, who were battery owners, 
environmental reasons were outweighing the financial 
ones. This is important for our current project as we 
assume that strong values such as independence or 
environment may be more important for VPP adoption 
than, the commonly used in the industry, financial 
narrative. 

Moreover, the above-mentioned research found that 
one of the biggest barriers to VPP participation was the 
subjective sense of control. Given the subjective (and 
psychological) aspect of this concept, these results 
again point to our segmentation model and the need 
for developing models that take into consideration 
participants’ diverse circumstances and preferences.

Consumer preferences for household-level 
battery energy storage61

Two choice-modelling methods, best-worst scaling (BWS) 
and a discrete choice experiment (DCE), were used in this 
study to determine respondent product preference and 
non-use values and motivations.

The research focuses on the role of the consumer in the 
emerging household-level battery market. Highlights 
consumer motivations (financial and non-financial factors) 
and how they relate to battery attributes. Respondents 
saw the primary benefit of installing batteries to save 
money on electricity bills. A desire to reduce reliance on 
electricity companies, achieve self-sufficiency and benefit 
the environment. Respondents were most interested in 
battery systems that are safe, do not impact the quality of 
power in the home and that are easy to use and maintain. 
In regard to the specific characteristics and the price 
sensitivity of a range of battery attributes. Cost, safety, 
size, payback period and ease of use were the most 
important factors considered by respondents.

Unlocking the potential of smart grid 
technologies with behavioural science62

The research demonstrates how the application 
of behavioural science in the design of smart grid 
technologies can positively impact efficient energy 
saving programs. The integration of different behavioural 
science theories can explain the acceptance, adoption 
and use of smart grid technologies. Such a framework 
can guide researchers and practitioners in the application 
of relevant theories to varying contexts, technologies, 
consumer characteristics, and behaviours. Examples 
presented in the paper are: Theory of Planned Behaviour 
(TPB), the Norm Activation Model (NAM), the Value-Belief-
Norm (VBN), the Focus Theory of Normative Conduct, 
Behavioural Economics, Self-Determination Theory, the 
Theory of Operant Conditioning and the Community-Based 
Social Marketing (CBSM).

61 Scott Agnew & Paul Dargusch, 2006

62 Nicole D. Sintov and P. Wesley Schultz 2015
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Frustration, confusion and excitement: Mixed 
emotional responses to new T household solar-
battery systems in Australia63

Findings in this research are based on the local electricity 
network trialed in Bruny Island with thirty-four households. 
Researchers suggest that focusing on emotions can 
complement existing approaches for understanding 
the complexity in the process of purchasing, installing 
and using smart energy technology. The conceptual 
framework adopted was the affordances theory which 
could also be applied in a context of dynamic emotions 
and their change over time. 

The paper uncovered the energy industry’s assumptions 
of an idealised form of “prosumer” by highlighting the wide 
variety of households’ emotional responses. The negative 
emotions, which can significantly hinder the adoption 
of smart technologies, were generated around the high 
perceived risks, the low level of trust in the electricity 
system and transparency in information provision. 
Positive emotions were associated with enthusiasm 
about the sustainability values of the system, its ability to 
provide backup power, and to save money on bills.

Consumer attitudes towards solar power 
systems64

The study utilises the Diffusion of Innovation Theory 
to identify customer attitudes towards solar system 
attributes and identifies some of the barriers to 
adoption including: financial, economic and aesthetic 
characteristics. This case study focuses on householders 
in central England divided in two main groups: “early 
adopters’’ and “early majority”. The concluding 
recommendations of the authors of this paper are 
particularly relevant to our research. They suggest that 
suppliers and manufacturers work with “early adopters” 
to understand what customers’ perception actually is 
to implement product design that meets their needs. 
Moreover, they suggest to include a financial assessment 
of their product to determine when the product becomes 
attractive to householders.

63 Hedda Ransan-Cooper, Heather Lovell, Phillipa Watson, Andrew Harwood, Veryan Hann, 2020 

64 Adam Faiers & Charles Neame, 2006

65 Ante Busic-Sontic & Franz Fuerst, 2018

66 Hedda Ransan-Cooper, Heather Lovell, Phillipa Watson, Andrew Harwood, Veryan Hann, 2020

Does your personality shape your reaction to 
your neighbours’ behaviour? A spatial study of 
the diffusion of solar panels65

This study uses the Diffusion of Innovation (DoI) model 
by Rogers to analyse the theoretical link between 
personality traits and peer effects for domestic solar 
photovoltaic systems. Social spillover in the context of 
green technology investment depends on geographical 
concentration of personality traits. Spatial clustering of 
Openness to Experience and Conscientiousness have 
significant impact on how strongly additional solar PV 
installations in a postcode district affect succeeding 
adoption rates. Nonetheless, personality traits are 
secondary to the importance of financial benefit. The main 
implications of these findings for policymakers are: 

Peer influence on household energy behaviours66

This paper examines two lines of research that describe 
the process that underlines peer effect. The first one is 
interpersonal communication and persuasion, the second 
one is about social norms. They conclude by providing a 
framework to predict which social influence processes will 
most often result in peer effects, depending on the targeted 
energy behaviour. The factors included in the above 
mentioned framework are:

• Difficulty of behaviour (easy or hard)

• Communication channel (active or passive)

• Depth of information processing (deliberative or intuitive)

• Social influence process (normative influence or 
persuasion)

• Observed peer effect (technology adoption, technology 
interest, energy conservation) 

In line with the scope of our research we gave particular 
attention to the effect of social influence on more difficult 
behaviours. Difficult behaviours, such adopting DER 
technologies, require to be influenced predominantly 
through active communication channels that lead to 
effortful deliberation of the behaviour, resulting (for some) 
in the decision to purchase the given technology. 
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Exploring the role of anticipated emotions in 
product adoption and usage67

This research builds upon the concept of anticipated 
emotions (prediction of emotional consequences of a 
behaviour) as drivers of consumer choices. Anticipated 
emotions alone do not predict action, they are required 
to be combined with the individual’s enduring favourable 
evaluation of an object. The value perception includes 
purposeful value, usability, monetary value, interpersonal 
connectivity, social enhancement, self-discovery value 
and entertainment value. The results of this research also 
confirm that these relationships vary significantly between 
the initial adoption and the further usage of the product. 
This finding might have great implications for marketers, 
brand strategies and communication campaigns aimed 
at building emotional connections with the consumer to 
prompt product adoption and usage.

Models of Decision Making and Residential 
Energy Use68

In this research Charlie Wilson and Hadi Dowlatabadi 
combined perspectives from conventional and behavioural 
economics, technology adoption theory and attitude-
based decision making, social and environmental 
psychology, and sociology to define how decision making 
in the residential energy use is informed. The individual 
decision models in these traditions differ axiomatically. 

Some are founded on informed rationality or psychological 
variables, such as: values, attitudes and personal norms. 
Others emphasize physical or contextual factors including 
available choices, economic incentives, social norms, 
technologies, and infrastructures. Each factor involved 
in the decision-making process suggests particular 
lessons for designing interventions to change behaviour. 
Residential energy use is characterized by a wide range 
of decision types and contexts, as well as psychological 
and contextual influences on behaviour. Decision models 
from different research traditions are all relevant to some 
aspect of residential energy use.

67 Debora Bettiga & Lucio Lamberti, 2018 

68 Charlie Wilson and Hadi Dowlatabadi, 2007 

Appendix 6: Overview of modelling 
completed in orchestration program 
design

Value estimates

To ensure the overarching feasibility of the three 
orchestration programs, we completed preliminary 
modelling to understand both the cost and value potential. 
This modelling will be built on further throughout Phase 2 
of the project as we finalise the partnerships required for 
program delivery.

Of the three programs designed, the Grow orchestration 
program has both the greatest complexity, as well as 
the greatest value potential. To understand this more, 
we estimated its cost savings in comparison to a default 
market offer, in all four states over the past five years. 

Our initial modelling shows that savings in all states 
tend to be between $500-$1000/year (other than SA in 
2019/20 which was >$1000, largely due to high FCAS 
prices), and that the majority of savings come from FCAS 
participation.

These results are the relative savings that a 5kW solar 
system and 5kW/13.5kWh battery could achieve on a 
real-time dynamic energy plan. It should be noted that 
the estimates are the total savings created and may not 
all be passed through to the customer. For instance if 
the operator took a $15 per month fee, the savings to 
the customer would be $180 less than the results below. 
However if the operator took a 30% cut, the customer 
would only earn 70% of the results below.

These results also assume that the battery is operating in 
FCAS, is fully spot exposed, and there are network support 
agreements setup. As these value streams are all largely 
independent, if certain value streams aren’t captured in 
the plan then those savings can simply be removed. 

Of the other two modes offered within the Grow 
orchestration program, the following modelling elements 
are important to note:
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• For the day-ahead mode, a synthetic day-ahead price 
is used. Because of this, the savings from precharging, 
peak_earnings, and spot_savings would be less as the 
battery is exposed to this synthetic price rather than the 
true wholesale price, therefore making it less efficient 
at creating savings in the wholesale market. It may also 
create less savings in the network_support market as 
requiring the network to send a price signal a day-ahead 
is less valuable than the network being able to send a 
real-time price. The FCAS value would remain the same.

• For a fixed bill style mode, the total savings created 
would be the same, as the battery would operate in 
the same manner to maximise benefits against the 
wholesale and FCAS prices. A large chunk of those 
savings would go towards offsetting the customers bill 
(to make it a $0 bill), and then excess would accrue to 
the retailer.

To better understand the value potential of the Build 
orchestration program, we replicated the modelling 
completed for the Grow program, focusing specifically on 
the FCAS potential across the applicable states. Due to the 
nature of the value designed in the Protect program, no 
value based modelling was required. 

Variable descriptions

The different value streams in the graphs below are listed 
below69:

• peak_earnings: Savings from the battery discharging 
during super peak prices (<$1,000/kWh). 

• precharging: Savings from the battery importing during 
cheap prices overnight during cloudy days when the 
battery won’t completely fill from solar during the day.

• spot_savings: General savings made by charging the 
battery from solar and discharging to offset the house 
load at the correct times. For instance the battery may 
let the solar export during the morning and then charge 
from solar during the afternoons when the wholesale 
price is lower.

69 Of note ‘peak_earnings’, ‘precharing’, and ‘spot_savings’ are all savings from operating in the wholesale market, and have been broken up into these three streams to reflect the three main 
ways that a behind the meter battery may be used to operate in the wholesale market.

• fcas: Revenue generated from operating in frequency 
control ancillary service (FCAS) markets.

• network_support & network_data: Savings from reduced 
network charges by ensuring exports and imports are 
avoided at various periods when there is congestion 
(and hence high network prices) on the local network.

Cost estimates

The cost of delivering each of the orchestration programs 
will vary significantly depending on the partner selected. 
Due to the complexity and commercial nature of energy 
retailers, we have not pursued detailed operational cost 
estimates in this Phase for the delivery of the Grow 
orchestration program. This modelling will be completed 
and included in the Phase 2 report. 

For the Build orchestration program, we have completed 
a preliminary costs assessment by separating out the 
delivery of the orchestration program, and the anticipated 
costs of the community engagement platform. Depending 
on the partnerships secured, this modelling will be 
included in the Phase 2 report.  

For the Protect orchestration program, as the 
scope focuses on hardware control and customer 
communications, we have estimated (based on the below) 
that this program would cost just shy of $150,000 to build 
and deliver.
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Appendix 7: Snapshot of battery 
orchestration in Australia
Through accessing publicly available sources, we’ve 
reviewed 21 orchestration programs that are currently 
available in Australia. The table on page 66 provides 
an overview of these programs, detailing information 
on logistics, operation, customer interaction, value and 
positioning. 

As outlined in the table, the majority of orchestration 
programs currently available are located in South 
Australia and New South Wales.70 Tesla, EnergyAustralia 
and Powershop are the predominant providers, although 
it should be noted that various hardware/software 
coordination providers (such as Reposit Power) are 
also key stakeholders in the delivery of orchestration 
programs. 

The majority of them offer a competitive energy retail 
plan, discounted solar/battery assets or a credit towards 
an energy bill for participation. Few allow ‘free access’  to 
the program, though a membership style fee structure is 
growing in popularity amongst new offers. The programs 
are predominantly offered with limited information on  
battery operation and generally focus on financial values 
amongst customers. 

Further Details: Pulse Check Survey 
Results
As outlined in Part 2 of this report, we conducted a ‘Pulse 
Check’ style survey to gain initial validation on our customer 
segment insights.

To request a raw, anonymised copy of the survey results in a 
spreadsheet format, please email support@upowr.com.au.

70 AEMC lists 14 on their website https://www.aemc.gov.au/news-centre/data-portal/retail-energy-competition-review-2020/vpp-offers-available

Capability Development Cost 

Customer self-service 
digital portal (billing & 
account management)

Design: 6 
weeks 
Frontend: 8 
weeks 
Backend: 6 
weeks

$58,750

Backoffice asset lifecycle 
workflows: onboarding 
batteries, control, 
offboarding

6 weeks $18,750

Robotic process automation 
for retrieving DNSP and 
AEMO outages list

6 weeks $18,750

BOM weather feed 
integration

2 weeks $6,250

Basic orchestration rules 
engine

5 weeks $15,625

Customer notification 
engine (email or SMS) and 
return path opt-out

2 weeks $6,250

Battery inverter 
manufacturer / 
orchestration hardware 
provider cloud-cloud 
adaptors for supported 
batteries

8 weeks $25,000

Total $ 149,375

Table 8: Protect orchestration program estimated costs
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VPP Currently available? State Batteries approved for use VPP Provider DER Controllers Partner VPP Offer/Subsidy

SA VPP (Phase I and II) No - VPP fully 
subscribed phase 
1 & 2 

SA Tesla Powerwall only Tesla Tesla – Gridlogic SA Government, 
Energy Locals, ARENA, 
Clean Energy Finance 
Corporation

Battery and solar installed free of charge for approved participants. Tesla together with electricity 
retailer Energy Locals offers customers a competitive electricity retail offer including $0 daily 
supply charge (saving Tesla Energy Plan customers approximately $300 p/year). 

Tesla Energy Plan (Phase III of SA 
VPP)

Yes SA Tesla Powerwall only Tesla Tesla – Gridlogic SA Government, 
Energy Locals, ARENA, 
Clean Energy Finance 
Corporation

AEMC: Powerwall for $5,499 (inclusive of home battery scheme subsidy) plus installation costs. 
$2,200 Powerwall subsidy. Tesla website: As a South Australian resident, when you purchase a 
Powerwall and connect your solar with the Tesla Energy Plan you receive a discount of $4,700 
(incl. GST and the Home Battery Rebate) off the price of Powerwall.

SA Power Networks Yes SA Tesla Tesla, ARENA, CSIRO

Simply Energy South Australian VPP No SA Tesla Powerwall, Varta Pulse 
6, Eguana Evolve, LG Chem/
SolarEdge combination, 
sonnenBatterie eco

Simply Energy GreenSync – 
deX Command, 
Tesla – Gridlogic, 
SwitchDin – 
StormCloud, 
SolarEdge Grid 
Services platform

ARENA, GreenSync, 
SAPN, AEMO, Tesla, 
Flextronics

$2,550 for a large battery offer over 12 months or $1,275 small battery offer over 6 months 
(Through VPP extra-access credits paid at $7 per day). Original Simply Energy VPP included 5 year 
term with up to $5100 in credits. $2,000 battery subsidy (in SA only). Participants receive ‘power 
credits’ in addition to solar feed-in tariff for VPP’s discharge of battery. ‘Power credits’ calculated 
between minimum fixed of 27.7c/kWh (SAPN only) and max rate of $6.95/kWh depeding on 
wholesale price. 

AGL VPP - Bring Your Own Battery Yes NSW, QLD, SA 
or VIC

13.5kWh Tesla Powerwall, or 
a 9.3kWh LG Chem RESU and 
SolarEdge battery and inverter 
package

AGL  ARENA $5M. Total 
project cost $19.22M

BYO Battery. $100 bill credit sign-on bonus. $45 bill credit per quarter. $1000 subsidy of a battery 
of limited availability for SA customers;

Powershop 'Charge Force' VPP Yes NSW, East QLD, 
SA or VIC

All of the Alpha ESS ECO and 
SMILE series inverter/battery 
packages are compatible with the 
Charge Force.

Powershop ShineHub AEMC- No subsidy. Participants receive ‘power credits’ in addition to solar feed-in tariff for VPP’s 
discharge of battery. ‘Power credits’ calculated between minimum fixed of 27.7c/kWh (SAPN only) 
and max rate of $6.95/kWh depeding on wholesale price. SolarQuotes - $2,000 battery subsidy (in 
SA only)

Energy Australia 'PowerResponse' 
VPP 

Yes VIC, NSW 
and SA

Tesla Powerwall, Redback ("Bring 
Your Own Battery")

EnergyAustralia Redback
Technologies,
Greensync,
Wattwatchers, Green
Power Solutions

$200 sign up incentive - credit. $20 per demand response event - power credit (max 20 grid events 
per year). $5 per survey completed. 

Energy Australia 'Solar Plus Plan' 
VPP 

No NSW System Installed: Tier 1, 5.6 kW Q 
CELLS solar PV system and 13.5 
kWh Tesla Powerwall valued at 
$15,350 (incl. GST)4 installed by 
Clean Energy Council accredited 
installers

Stoddart Group VPP Yes SA Solax Stoddart Group 
/ Powershop / 
Reposit

The VPP offer includes installation of a 6.5kW solar system with 11.6kWh SolaX Power battery 
free of charge. Customers are eligible to sign up to Powershop’s SunYield electricity offer.

Powerclub VPP Yes SA, VIC, NSW, 
ACT and SE 
QLD

Sonnen only for now Powerclub/ 
Power Ledger / 
Sonnen / Natural 
Solar. 

Powerclub currently offering a $500 discount to the first 20 participants, free Powerclub 
Membership for your first 12 months, $250 credit towards your Powerbank contribution and 2 
years free access to VPP technology. VPP participants have access to wholesale prices and 
receive 100% of revenue. 

Discover Energy VPP Yes NSW, SE QLD 
or SA residents 
only

Any battery that is compatible 
with Goodwe, Sungrow, SolarEdge 
or Alpha-ESS hybrid inverters

Discover Energy No battery subsidy - BYO battery; Discover Energy’s Smart Saver VPP offers customers a 
competitive electricity retail plan including a feed-in tariff of 25c per kWh. Solar and battery 
systems eligible for the Smart Saver VPP are available through Discover Energy’s partner-retailers.

Origin VPP Yes VIC LG Chem Resu 6.5kWh. Origin AEMC: A BYD Battery Box LV 7.0 solar battery for $3,945 (RRP $9,700), a Sungrow Hybrid inverter, 
and a $300 credit on your electricity bill in the first year.6.4kWh B-Box battery plus SMA SunnyBoy 
inverter for $4,790. Minimum $300 bill credit in first year. Origin: A discounted 6.5kWh LG solar 
battery for $5895 (RRP $10,795)
24 month interest-free payment options (equal monthly repayments)
Everything fully installed, including a compatible inverter
Be more self-sufficient by storing the solar power you generate
Guaranteed $300 back in credit in the first year

SonnenFlat VPP Yes SA, VIC, NSW 
and QLD

sonnenBatterie Eco Sonnen Annual allowance of energy (Up to an annual consumption of 7,500 kWh, 10,000 kWh, or 
12,500 kWh, each kilowatt hour of electricity costs you $0.) for total household consumption. 
BYO sonnen battery. Customers with an existing sonnenBatterie and solar system are able 
to choose from a number of ‘Pay As You Go’ monthly electricity plans under the sonnenFlat 
VPP.  Plans start from $49 per month.  Depending on the generation and storage capacity 
of the solar and battery system, the customer is provided with an annual household 
electricity usage allowance. The customer must produce the minimum annual solar 
generation quantity outlined in the plan over a 12 month period or the allowance is adjusted.                                                                                                          
New customers will pay a $0 sonnenFlat monthly fee for the first 24 months when they purchase a 
sonnenBatterie (min 8 kWh)*.

Powershop 'Grid Impact' VPP (offer) No NSW, SE QLD 
or SA residents 
only

Households who own a Reposit-
equipped battery.

Powershop / 
Reposit / ARENA

No subsidy. Powershop customers in partnership with Reposit receive ‘grid credits’ for 
participating in Powershop VPP. Value of ‘grid credits’ varies across jurisdictions and battery size 
from $20-$236/year.

Powershop 'Curb Your Power' - DR Yes VIC Residential rewards - $10 power credit applied to your Powershop electricity bill. Business 
Rewards - $10 — $200 power credit on your Powershop electricity bill for hitting the Curb target 
tiers. Event timings
Warning time before an Event: 1 hour — 7 days
Events per year: 2 min — 10 max
Length of an Event: 1 — 4 hours
Events day & time:Mon — Fri 10am — 10pm (an Event will not occur outside of these times)

Shinehub VPP ( Community VPP 
offer) 

Yes NSW Alpha-ESS ShineHub $2000 battery purchase subsidy. We’ve set up our virtual power plant you can be with any 
electricity provider you want and you are always making money every time your battery is 
discharged for the virtual power plant. This is quite unlike other offers where you have to be with 
one electricity provider. With the ShineHub Community Virtual Power Plant you get $0.45/kWh for 
all battery power sent back to the grid + the normal solar feed in tariff from your chosen electricity 
retailer.

Ausgrid VPP Yes NSW - Ausgrid 
Area

LG Chem, SolaX, BYD AusGrid / Reposit 
/ Evergen / 
Shinehub

Ausgrid’s is currently trialling a VPP as a demand management trial in partnership with Reposit 
Power, Evergen and ShineHub. Evergen offer terms and conditions used as an example for 
purposes of this table. A customer which signs up with Evergen will receive payments of $10/
month and $1 per kWh discharged from their battery for participation over a 12 month period. 
How much customers earn will depend upon the size of their battery system and the number 
of network dispatch events they participate in. Customers are paid per kWh of energy exported 
during each dispatch event. A customer with a 10 kWh battery taking part in 10-15 dispatch 
events could earn about $90-135.

Plico Energy VPP Yes WA 5KVA Redback Inverter System
6.6kW Suntech 275w Solar PV 
(Photovoltaics) Panels
7.2 kW Pylontech (LiFePo4) 
Battery

Susi Customers sign up to a 10-year contract, paying $36.50 per week - Membership Fee. In return, 
they get a 6.6kW solar system with7.2 KWh Pylontech (LiFePo4) battery,  5 Redback KVa inverter 
system.  A larger system, comprising a 13.3 kW solar PV array, a 10 kVa inverter and a 14.2 kWh 
battery is priced from $69.50 per week.

Social Energy Yes VIC Duracell “Energy Bank” or SolaX 
“Triple Power”

Social Energy comes out of the blocks with with a “super competitive” grid electricity tariff and an 
impressive-sounding solar feed-in tariff of 40c/kWh, which is double the current highest offers in 
Victoria. The main caveat is that the 40c FiT is offered for only the first 300kWh of solar exported 
per household, per quarter – a total of 1,200kWh each year – which is a very small portion of the 
average output of an average 6.6kW Australian rooftop PV system. After that, a “competitive” 
lower tariff is offered. solar, battery, smart energy management platform – would come in 
somewhere around $12,000 for a 6.6kWp tier 1 solar system and an 11.6kWh SolaX battery 
system, connected with the Social Energy Hub.

Solar SG -Members Energy Yes NSW, QLD, SA, 
TAS, ACT 

Eveready, Telsa Powerwall, Hive, 
AlphaESS

Energy Locals, 
Evergen, Sunbank

The Solar + Battery Members Plan is an interconnected system of residential solar and battery 
systems, also known as a Virtual Power Plant (VPP). Our Energy Plan collectively generates and 
stores energy to sell on the open energy market at a superior price when electricity demand is 
high.

As a member, you get greater upside and earning potential from your solar investment by allowing 
Members Energy to manage the energy stored in your battery system using our energy trading 
platform. We’ll maximise and optimise your energy usage in all weather conditions and take 
advantage of energy trading opportunities to make you money. These earnings will show up as a 
credit on your energy bill.
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VPP What does the customer get for joining? Is the VPP an add-on 
to the energy plan 
or does the VPP 
influence the energy 
price?

Eligibility requirements Specified 
Installers

Minimum energy storage capacity 
reserved for homeowner

How many times will 
the battery be cycled?

Number of places in program

SA VPP (Phase I and II) Phase 1 & 2 for SA Housing Trust tenants only. No minimum reserved for the 
household. From time to time, Tesla 
may discharge the battery in full to 
support the grid.

NA 1100 (320 Housing SA households 
provided same program offer without 
any solar or battery installation) 

Tesla Energy Plan (Phase III of SA 
VPP)

A discount of $4,700 (incl. GST and the Home 
Battery Rebate) off the price of Powerwall. 
Under SA VPP, you will save more than 22% off 
the standard electricity price (known as the 
Default Market Offer) in South Australia. You 
will also have a reserve in the Tesla Powerwall 
home battery to power your home in the event 
of an outage. Without changing their energy 
usage, a typical customer joining Phase 
3 of SA VPP is expected to save between 
$40 and $406 off their annual electricity 
bill. A low daily electricity supply charge.                                                                                                                                          
                                                                                                             

Must be a South Australian resident Up to 20% battery capacity can be 
reserved for use by the homeowner

NA Up to 50,000 planned

SA Power Networks

Simply Energy South Australian VPP "We agree to pay you  a VPP Access Credit, 
calculated on a daily basis at $7 (excluding 
GST) per day, over the VPP benefit period to a 
maximum of:
$1,275 (excluding GST), if you have installed 
an eligible sonnenbatterie or a Varta battery; or 
$2.550 (excluding GST), if you have installed an 
eligible Tesla Powerwall, SolarEdge/LG Chem 
or Eguana battery, or

Own your own home, need fixed line NBN, 
smart meter, a fully functioning solar PV 
system with a minimum 3 kW inverter size and 
have recently purchased an eligible energy 
storage system under the South Australia 
Home Battery Scheme, must be installed by an 
installer approved by Simply Energy.

Class A Energy 
Solutions, 
Cool or cosy, 
Tindo Solar or 
SkyGreen

20% will be maintained as a minimum. NA Under the program, the retailer plans 
to deliver up to 1200 Tesla Powerwall 
2 batteries to Adelaide households 
representing 6 MW of residential 
energy storage, and deploy a further 
2 MW of demand response capacity 
across 10 commercial businesses.

AGL VPP - Bring Your Own Battery Add on to the existing 
energy plan by AGL. 

AGL customers in New South Wales, 
Queensland, South Australia and Victoria. 
Have an operating solar system and a reliable 
internet connection

Powerwall: 20% capacity. LG Chem 
RESU: Varies based on inverter settings

NA Uncapped

Powershop 'Charge Force' VPP Available for eligible customers across South 
Australia, Victoria, New South Wales and 
South East Queensland. Must have compatible 
solar and battery system system installed. 
SA and VIC residents only, must sign up as a 
Powershop customer on their "Charge Force" 
plan

10% battery capacity reserved for the 
homeowner

We estimate we will 
need to use your 
battery between 50 
to 75 hours per year, 
with each occasion 
likely to be less than 4 
hours at a time.

AEMC - Uncapped; SolarQuotes 
- 1000

Energy Australia 'PowerResponse' 
VPP 

EnergyAustralia customers with an eligible 
battery in Victoria, New South Wales or South 
Australia. No one in the household requires life 
support equipment.

20% will be maintained as a minimum. Uncapped; 

Energy Australia 'Solar Plus Plan' 
VPP 

$0 upfront for system and installation:
On by EnergyAustralia selects and installs 
a high-quality energy system that’s right for 
your home, with Tier 1 solar panels, an inverter 
and Tesla Powerwall. Use electricity like you 
do today:
We use smart software to manage your power 
supply automatically, delivering you electricity 
from the grid, solar and battery.     You are billed 
for usage, like you are today:
Pay a low rate for the electricity you 
use, regardless of its source, which 
won’t increase for the 7 year term.                                                
Yours to own after 7 years:
You own the solar and battery system outright 
at the end of the 7 year plan, and we’ll transfer 
the remaining warranties to you.

To join the scheme, your home has to meet the 
following criteria:
Private residence only and you must have lived 
there for at least six months
If you move out, you must pay your way out of 
the scheme
You can’t already have solar power or a battery
You must average at least 10 kilowatt-hours of 
electricity consumption a day or 12 kilowatt-
hours If you have a controlled load1
You must remain on the required electricity 
plan
No one at the address can be on life support
You can’t have a concession card
You must pass a credit check

Stoddart Group VPP PURCHASE SYSTEM OUTRIGHT AT ANY TIME 
(OPTIONAL); EASILY TRANSFERRED TO NEW 
OWNERS; NO REPAYMENTS OR LOCK-IN 
ENERGY CONTRACTS;  Access discounted 
electricity - Powershop.

VPP influence energy 
plan

Purchase a home from a Stoddart group linked 
developer in SA.

No capacity reserve 10,000

Powerclub VPP Add ON The VPP is available in all states Powerclub 
operates in, including South Australia, Victoria, 
New South Wales, ACT and South-East 
Queensland. Must have at least 6kW of solar, 
and a 10kWh Sonnenbatterie which can be 
installed through program partner Natural 
Solar.

No capacity reserve Uncapped

Discover Energy VPP VPP influence energy 
plan

NSW, SE QLD or SA residents only No minimum reserved for the 
household. From time to time, Discover 
Energy may discharge the battery in full 
to support the grid. Discover Energy can 
drain whole battery - only 3% left as a 
minimum

NA Uncapped

Origin VPP Add ON Must be a Victorian resident with at least 5kW 
solar capacity. To participate in the VPP you 
need to maintain an active electricity account 
with Origin for 5 years, but which plan you’d like 
to be on is up to you!

Origin reserves the right to discharge 
entire battery, but may "preserve the 
capacity in the Battery so that it can be 
used for your consumption at times

NA AEMC - 650; SolarQuote - 500

SonnenFlat VPP VPP influence energy 
plan

Customer must have minimum 3kW solar and 
4kWh sonnenBatterie installed, and be located 
in the NEM.

No minimum reserved for the 
household.  The sonnenBackup-Box 
and sonnenProtect are not affected by 
your battery’s contribution to the Virtual 
Power Plant.

Uncapped

Powershop 'Grid Impact' VPP (offer) Add ON Available across New South Wales, Victoria 
and South East Queensland. Must have solar, 
battery and Reposit.

No minimum reserved for the 
household.

Uncapped

Powershop 'Curb Your Power' - DR Add ON Uncapped

Shinehub VPP ( Community VPP 
offer) 

Add ON 10% battery capacity reserved for the 
homeowner

Ausgrid VPP Add ON AusGrid network area residents only - must 
be a RepositPower or Evergen or ShineHub 
customer.Customers with battery systems who 
select Reposit Power, Evergen or ShineHub as 
their demand response provider and have a 
battery that is connected to Ausgrid’s network 
can join Ausgrid’s VPP

10 % reserved in VPP events. 1000

Plico Energy VPP Add ON WA residents only - east coast planned for April 15% battery capacity is held in reserve 
for the homeowner.

Uncapped

Social Energy VPP influence energy 
plan

VIC No minimum reserved for the 
household.

5000

Solar SG -Members Energy VPP influence energy 
plan

Retailer must be Energy Locals 20% battery capacity reserved for the 
homeowner

Uncapped
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VPP VPP plan Usage tariff (c/kWh incl GST) Feed-in tariff (c/kWh incl GST) Daily supply 
charge (c/day 
incl GST)

Contract term 
length

Contract cancellation fee

SA VPP (Phase I and II) Offered through Energy Locals (SAPN) 31.13 plus 22.63 c/kWh "grid charging credit" 
when battery is charged prior to a 'grid event'.

AEMC: 10; 0 None $0

Tesla Energy Plan (Phase III of SA 
VPP)

Tesla Energy Plan offered through Energy 
Locals (SAPN)

31.13 plus 19.8c/kWh "grid charging credit" 
when battery is discharged in times of grid 
demand

0 0 1 year $100 x months remaining from initial 12.

SA Power Networks

Simply Energy South Australian VPP No specific tariff 36 15 98.63 6 or 12 months 0

AGL VPP - Bring Your Own Battery No VPP - specific tariffs offered - utilises 
existing AGL plans. SA AGL offer Residential 
Solar Savers Online (SAPN) terms included 
below for comparison, prices differ based on 
each DNSP. 

40.38 18 89.1 None $0

Powershop 'Charge Force' VPP Powershop - Shopper Market (SAPN) 37.6 10.2 ( plus 'Power Credit' between 27.7c/
kWh and $6.95/kWh if the battery is 
discharged to the grid by the VPP);

119.12 None $0

Energy Australia 'PowerResponse' 
VPP 

No VPP specific tariffs offered - utilises existing 
EnergyAustralia plans. Total Plan Home offer 
(SAPN) terms included below for comparison, 
prices differ based on DNSP. 

40.17 11.5 85.8 3 years Incentive payments required to be reimbursed 
at a pro rata rate for cancellation within first 
12 months

Energy Australia 'Solar Plus Plan' 
VPP 

Electricity usage rate: 26.5 cents per kWh (incl. 
GST)1

For an average residential customer in the 
Ausgrid area using 3,900kWh per year on a flat 
tariff, this plan is 8% less than the reference 
price, at an estimated cost of $1,342 p.a. 
However, to be eligible for this plan your annual 
usage must be at least 7,500kWh so your 
estimated yearly cost will be higher than the 
average customer.5

NA Supply charge: 
$0.847 per day 
(incl. GST)1

The electricity 
usage rate above 
won’t increase 
during the 7 year 
term

Stoddart Group VPP Powershop Stoddart Pay offer (SAPN) included 
below which VPP customers must be on. 

35.75 (26.91 self consumption) 0 111.24 5 years $1500 per year remaining. 

Powerclub VPP Basic plan information included for Powerbank 
Home Flat + Solar FIT (SAPN) below. 
Membership fee of $39 per year.

AEMC -Exposed to wholesale prices. 
SolarQuotes : 29c

11.5c (If the annual wholesale value of solar 
exports is higher than what customer is 
paid than Powerclub will pay the difference. 
Exposed to wholesale prices for battery 
exports during VPP operation);

103.22 2 years Annual membership non-refundable and if 
you transfer within first 2 years Powerclub will 
retain the $250 Powerbank sign-up credit and 
any accrued Powerbank credit. 

Discover Energy VPP Basic plan information included for Discover 
Energy SA Power Residential Single Rate 
Ultimate Saver (SAPN) below.

First 300kwh per quarter: 45c/kwh
Next 300kwh per quarter: 25c/kwh
All remaining kwh: 9c/kwh

AEMC - 6 ( Discover Energy VPP Plan 
includes 25c/kWh feed in tariff plus 
profit sharing on trades managed by 
Discover Energy using your stored energy.)                                                                                                                                         
                                                                                                                                                      
                                                                                                                
SolarQuotes - First 300 kWh/quarter: 45c/
kWh. Next 300kWh/quarter: 25c/kWh. 9c/
kWh for all after that. 50-50 profit sharing 
on trades managed by Discover Energy.

87.33 None $0

Origin VPP No VPP specific tariffs offered - utilises existing 
Origin plans. Origin Solar Boost (Citipower) 
offer terms included below for comparison. 

25.17 16; No VPP-specific tariffs offered - you 
simply use an existing plan offered by 
Origin. Battery discharge in VPP grid events 
providers participant with credit, defined 
in 3.3 here.

113.09 5 year $1,100 per year remaining. $5,500 if terminated 
in 1st year, steps down by $1,100 each year 
until $0 at year 5.

SonnenFlat VPP sonnenFlat City details included below 
(SAPN), offered through Energy Locals. Annual 
membership fee of $588 for this offer. 

N/A Feed in is credited once the customer 
exports beyond the Export Threshold 
of their plan. FIT varies per distribution 
network. In SAPN, feed in is 7c/kWh 
with Export Threshold of 1,400kWh for 
sonnenFlat Economy. Feed in is credited 
once the customer exports beyond the 
Export Threshold of their plan. FIT varies 
per distribution network. In Ausgrid, feed 
in is 8c/kWh with Export Threshold of 
1,210kWh for sonnenFlat Economy.

N/A None $0

Powershop 'Grid Impact' VPP (offer) Powershop - Shopper Market Offer (Citipower) 
included below, prices differ based on DNSP 
area.

25.52 12 115.58 None $0

Powershop 'Curb Your Power' - DR

Shinehub VPP ( Community VPP 
offer) 

37.6 10.2 (plus 45c/kWh for any VPP discharge 
of battery);Feed-in tariff depends on your 
retailer. $0.45c/kWh paid for electricity fed 
from battery into grid (on top of retailer 
feed in tariff)

119.12 None Buy out charge included in terms and 
conditions. 

Ausgrid VPP Applicable with any Retail offer. N/A Dependant on the customers selected 
retailer

N/A 1 year $0

Plico Energy VPP Standard Synergy tariffs 10 years $12,500 in year 1, reduces annually until $0 
at year 10

Social Energy NA An impressive-sounding solar feed-in 
tariff of 40c/kWh, which is double the 
current highest offers in Victoria. The main 
caveat is that the 40c FiT is offered for 
only the first 300kWh of solar exported 
per household, per quarter – a total of 
1,200kWh each year – which is a very small 
portion of the average output of an average 
6.6kW Australian rooftop PV system. After 
that, a “competitive” lower tariff is offered.

None $0

Solar SG -Members Energy Minimum feed-in varies based on state, 
between 6c-10c, as does usage tariff - see 
'more information'

None $0
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VPP How is it positioned? Is it clear who (what kind of customers) they are targeting? Who is recruiting customers?

SA VPP (Phase I and II) Unlock savings with Tesla energy plan. OR It has never been more 
affordable to power everything with clean, reliable energy. 

Bargain focused, Green Folks - Sustainable, Independence Energy Locals

Tesla Energy Plan (Phase III of SA 
VPP)

Unlock savings with Tesla energy plan. OR It has never been more 
affordable to power everything with clean, reliable energy. 

Bargain focused, Green Folks - Sustainable Community Energy Locals

SA Power Networks

Simply Energy South Australian VPP Less reliance on the grid is good for everyone - this was mentioned 3 
times throughout the video.

Bargain Focused Simply Energy

AGL VPP - Bring Your Own Battery Earn more from your solar battery. Bargain focused, Green Folks AGL

Powershop 'Charge Force' VPP By joining Charge Force, you can help our entire electricity system by 
taking pressure off the grid. Plus, joining is great for your wallet because 
on top of your solar feed-in tariff, you receive power credits every time 
your battery is discharged to the grid– meaning you could save even 
more on your power bill.

Bargain focused, Green Folks Powershop

Energy Australia 'PowerResponse' 
VPP 

Help build a power plant of the future. Unlock more value from your 
energy storage system

Bargain focused, Green Folks, Tech Savvy EA

Energy Australia 'Solar Plus Plan' 
VPP 

Quality solar for $0 upfront. Peace of mind. Simple setup and use. Help 
the environment. 

Bargain focused, Green Folks EA

Stoddart Group VPP When you sign up with Powershop you’ll get access to great rates for the 
energy you use from the solar system and from the grid. The rate for the 
energy from the solar system is even cheaper than the rates you’ll get 
for energy from the grid, so using the solar system is a great way to save.

Bargain focused Powershop

Powerclub VPP Power Ledger, Powerclub, sonnen and Natural Solar team up to save 
Australians thousands through Virtual Power Plant project.

Bargain focused Powerclub

Discover Energy VPP Imagine the feeling of no power bills. Discover Energy VPP customers 
see the world differently, because they recognize there is an energy 
revolution happening. They understand the future needs to be 
sustainable and want to create real change; Cheaper, Smarter and 
Greener.

Bargain focused, Green Folks, Tech Savvy Discover Energy

Origin VPP A highly discounted LG solar battery for you, a step towards more 
sustainable power for your community; We believe in solar as the power 
solution of the future, so we are constantly striving for ways to make 
solar work better for our customers, our community, and the planet. 
We've been awarded $4.5 million under the Victorian Government’s 
Microgrid Demonstration Initiative to develop a virtual power plant (VPP), 
where we use cutting-edge technology to remotely link small energy 
resources like solar batteries into a web-based network. We can offer 
solar batteries and control them remotely, creating a new and exciting 
type of energy network.                                     

Bargain focused, Green Folks, Tech Savvy Origin

SonnenFlat VPP Nervous about your next electricity bill? SonnenFlat is the world's first 
energy retail offer designed for home battery owners. For a low monthly 
fee, sonnenBatterie owners receive a generous yearly energy usage 
allowance, and gain access to sonnen’s energy sharing platform, the 
sonnenCommunity. 

Bargain focused Sonnen

Powershop 'Grid Impact' VPP (offer) "We are thrilled to be able to partner with them, meaning our customers 
that use their technology can both help take pressure off the grid at peak 
times, and also be financially rewarded."- CEO Powershop. “A low power 
bill comes from a smart solar battery matched with a great electricity 
plan. Grid Impact is a great plan that could see customers reduce their 
bills by up to 90% in the first year. We’re proud to be partnering with 
Powershop.” - CEO Reposit.

Bargain focused, Grid Stability Powershop

Powershop 'Curb Your Power' - DR Curb Your Power is Powershop’s demand response program. Victorian 
Powershop customers with a smart meter can help reduce demand on 
the grid by curbing their power usage at certain peak demand times and 
earn rewards.

Bargain focused Powershop

Shinehub VPP ( Community VPP 
offer) 

Save on your electricity bills and generate extra income by providing 
battery power to the grid. It’s difficult to know how you and your family 
can best prepare during times of crisis. Instead of fretting about paying 
too much for electricity or how blackouts can make your food go bad, 
consider getting a solar panel and battery solution that can cut your bills 
by 90% or more.

Bargain focused, Independence ShineHub

Ausgrid VPP Ausgrid’s Virtual Power Plant (VPP) is growing and you can be a part 
of this exciting and innovative demand management trial. This project 
will show us how the grid can integrate with renewables, partner with 
industry and customers to maximise grid efficiency benefits and reduce 
costs for customers. 

Bargain focused, Green Folks, Tech Savvy, Grid Stability

Plico Energy VPP Cleaner Cheaper More Reliable. Bargain focused, Green Folks

Social Energy Reduce your energy bills by up to 100% Bargain focused

Solar SG -Members Energy Members Energy is a community of like-minded solar owners building 
Australia’s future with renewable energy.
With our next-generation Solar + Battery Members Plan you can access 
the energy market to maximise the money you make from your solar.

Bargain focused, Green Folks - Sustainable Community
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