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Navigating to 2035 en route to 2050 
 

Electricity systems exist to serve humanity.  And  as these critical systems 
move into their second century they are facing profound change. At the same 
time, customer and societal expectations are also evolving, in some cases 
dramatically. As Australia considers the type of power systems it will need for 
the rest of 21st century, this global meta-analysis of diverse customer and 
policymaker perspectives identified eight future objectives. While each 
jurisdiction – and each customer – will weight these differently, they provide 
valuable perspective on the trade-off choices that will need to be collectively 
weighed to achieve a ‘balanced scorecard’ of outcomes for society.   
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Executive Summary 

This report identifies eight Future Customer and Societal Objectives derived from a metanalysis 
of diverse Australian and global sources.  While customers and policy makers articulate a wide 
range of perspectives, often using different language and points of emphasis, the research also 
found a level of convergence on the following desirable attributes: Dependable, Affordable, 
Sustainable, Equitable, Empowering, Expandable, Adaptable, and Beneficial.  

While there are commonalities with some more traditional power system objectives of the last 
century, for example as expressed in Australia’s National Electricity Objective (NEO), the 
expanded set of eight objectives reflect a clear shift away from assumptions of passive energy 
consumption toward a more engaged and participatory energy future.  

 

A proactive, human-centred approach to transition design for Australia’s grids has the 
potential to deliver a more balanced scorecard of outcomes for all customers.  

The eight objectives were derived from a synthesis of over 50 sources across academia, industry 
and customer advocates to ensure the consideration of Australia grid transformation pathways 
was grounded in a strong focus on the people that the system exists to serve. And increasingly, as 
many customers enjoy greater optionality – and even the prospect, no matter how remote, of 
‘leaving the grid’ – there is a sense that after 100-years of unchallenged dominance that the 
sector may now be witnessing the gradual maturing of ‘product substitution’ risk.  

These shifts demand foresight and realism about the type of power system Australia needs to 
develop over the next decade, namely one that embraces flexibility, mutually-beneficial 
participation and more inclusive governance. While the report does not prescribe specific reforms, 
it does provide a practical framework to guide system actors in navigating competing priorities, 
stakeholder expectations, and emerging customer and societal risks. 
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The report is structured to build a logical and contextual foundation before presenting its core 
findings. Chapter 1 sets out the purpose, context, and rationale, explaining that power systems 
must increasingly reflect evolving societal values and customer needs. Chapter 2 describes the 
report’s development approach and wide-ranging literature review, and Chapter 3 the introduces 
the eight Future Customer and Societal Objectives, each framed as essential design 
considerations. Chapter 4 explores how trust and social licence intersect with these objectives, 
positioning them as preconditions for participation and power system legitimacy. Finally, Chapter 
5 discusses the role of system design in managing trade-offs between competing objectives, 
emphasising the need for strategic foresight and a genuinely human-centred orientation.   

In summary, the eight objectives offer a ‘first principles’ lens through which future trade-offs and 
investments may be evaluated. They represent both an opportunity and a responsibility: to ensure 
that the energy transition remains grounded in the lived experience of consumers and aligned with 
broader societal values.  
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1 Report Purpose, Context & Rationale 

1.1 Purpose 
Electric power systems exist to serve individuals, families, businesses, institutions and whole 
societies. Individually and collectively, humans provide the fundamental reason our power system 
exists and the priorities it must serve.  

The legacy power systems of the last century are now being transformed to meet the needs of 
the remainder of the 21st century. In this context, evaluating the range and priority of future 
system capabilities required is simply impossible without a holistic consideration of evolving 
customer and societal objectives. Doing so is key to answering key strategic questions such as:  

What do our citizens and policy makers expect from our future power systems?  

How might societal expectations continue to change as new technologies and business 
models evolve and alternative options expand? 

As significant elements of our legacy grids are approaching end of life, what type of 
future power system do we need to create to best meet societal needs and sustain the 

highest possible level of customer retention?   

Therefore, this report provides a synthesis of customer and societal objectives for future power 
systems as derived from a wide range of Australian and global literature. While further work will be 
required, its findings are illustrative of how our relationship with, and increasingly diverse 
expectations of, electric power systems are fundamentally transforming. Collaborative 
engagements and careful trade-off choices will be required to sustain trust, make efficient 
investment choices and mitigate the risk of stranded investments.  

1.2 National Context 
Electricity systems are some of the largest and most complex systems ever created by humans. 
Following decades of comparatively slow change, these critical societal systems are now 
experiencing a scale of structural transformation not seen since the dawn of electrification.  

On numerous metrics Australia’s NEM is leading the way in navigating this complex and multi-
faceted transformation. In this context, several formal initiatives1  are currently reviewing key 
elements of the ‘as built’ NEM and each of these processes are expected to add value within their 
respective remits in the near to medium-term. It is likely that the recommendations of each of 
these initiatives will also have near, medium and long-term structural or ‘architectural’ 
implications that may benefit from a common set of reference materials.  
  

 
1 For example, the National Consumer Energy Resources Roadmap, the Review of Market Settings in the 
National Electricity Market and the recently completed CER Data Exchange Industry Co-Design.  
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Figure 1: This report is one of five which, as a reference set, are designed to support an integrative 
approach to Australia’s power system transformation 

To help support such a foundation, this document is part of an integrated set of five reports 
developed under the Australian Research – Power System Transformation (AR-PST) initiative 
sponsored by Australia’s national science agency CSIRO and in collaboration with the Australian 
Energy Market Operator (AEMO). This reference set consists of the following reports:  

• Report 1:  Future Customer & Societal Objectives  

• Report 2:  Emerging Trends Driving Transformation  

• Report 3:  Systemic Issues & Transformation Risks 

• Report 4:  Distribution System Operator (DSO) Models  

• Report 5:  Transmission-Distribution Coordination (TDC)  

Informed by Design Thinking, this first report explored customer and societal objectives for our 
future power systems.  This focus underpinned the development of the entire reference set and 
encouraged an overarching perspective that placed human and societal interests at the centre of 
the development process.  While more can always be done, and it must, this constructively 
challenged the application of technical, structural and other analyses employed to constantly 
recalibrate against supporting the achievement of diverse human and societal interests.  

1.3 Practical Rationale  
Customers in almost every part of the economy have never enjoyed more choice and decision-
making power. Digital technologies, market platforms and business model innovations are 
expanding options for all types of customers, whether residential, commercial or industrial.  

Often referred to as the Age of the Customer is also called the Age of Disruption for good reason. 
Accelerated by evolving customer expectations, technologies and business models, many long-
standing sectors and incumbent corporations have found their familiar twentieth century context 
transform unrecognisably over a comparatively short period.  
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While the electricity sector has several unique features, it is important to recognise that no sector 
is immune to these wider societal currents. For example, no longer content to simply be passive 
consumers, millions of citizens and businesses are now driving the transformation, with many 
becoming investor-participants in their own energy future and an entirely separate demographic 
to those consumers who will probably never want to be ‘active’ energy consumers. According to 
most scenarios, what was historically called the ‘demand side’ is likely to become where a large 
proportion of the energy resources available to Australia’s power systems are located. 

Both lived experience and the extensive academic literature illustrate the diverse nature of 
sectoral disruptions across banking, telecommunications, transport, media, entertainment, 
accommodation – the list goes on.  

While analogies from other sectors may be of illustrative value, they rarely apply directly to a 
sector such as the electric power sector with all its unique characteristics. For all the differences, 
however, several commonalities repeatedly manifest across the wide range of transformational 
and disruptive forces. These are summarised below. 

1. Disruption starts small. Disruptive forces initially impact only the edges of a system. Their 
initial impacts are small and are largely ignored as posing any significant threat by 
incumbents. The gradual erosion of customer loyalty and increasing options for ‘product 
substitution’ are largely dismissed as peripheral – often until it’s too late.  

2. Customers drive disruption.  The driving force of disruption is customers, not technology. 
New technologies and business models enable and accelerate disruption, but the critical 
driver is the human aspiration for better solutions to the specific needs faced and key 
objectives pursued.  

3. Negative impacts vary. Not all disruption results in the substantive destruction of a 
sector and its incumbent entities. Often it has the more subtle but significant impact of 
eroding the economic vitality of a sector. For example, railways were once one of the 
most lucrative and prestigious sectors to be employed in. 

4. Disruption impacts regulation. Incumbents often assume that regulatory mechanisms will 
shield them from disruptive forces. While this may slow the full impact for a time, history 
demonstrates that even entrenched regulatory systems themselves face disruption 
where customer and societal aspirations diverge from the solutions provided by 
incumbents.  

5. Customer-focus is key to surviving and thriving. The history of disruption is not 
encouraging for incumbents. What can be learned is that one of the most vital aspects of 
navigating disruptive forces is deep customer focus. That is, getting very close to what 
diverse customers value today, building deep capability to anticipate how customer 
objectives are likely to evolve in the future, and forging the sectoral architecture and 
capability to enable timely adaptation and response.  Some important aspects of this 
consideration also include the varying levels of risk appetite and market proficiency that 
different customers have.  
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In summary, for much of the last century customers had few alternatives for meeting the bulk of 
their electricity needs other than the commodity service provided by large-scale grids. Unlike 
most other sectors, the risk of ‘product substitution’ for electricity incumbents was almost non-
existent.  Despite recognising the scale of change unfolding, it is perhaps natural for many in the 
sector to assume the status quo of the last century will continue substantively unchanged well 
into the future. In a highly risk averse sector, it is unlikely that such assumptions would be 
acceptable in any other sphere of activity.  

Without assuming exact parallels to other industries, the scale of disruptive forces eroding 
sectors once thought unassailable, growing concerns over energy affordability and the 
accelerating ‘democratisation’ of new energy technologies all provide signals that should not be 
ignored. As noted above, one of the few means for an incumbent sector to successfully navigate 
such complex transformations is to focus intently on understanding and serving customer and 
societal needs and objectives, both in the present and well into the future.   

  

Consumers will have much more skin in the game and will be looking for returns.  

That’s right, returns.  

Let’s just say over the next 10 – 15 years that five million Australian households each spend 
around $50,000 on a combination of things like buying an EV, adding batteries or rooftop solar 
and changing over from gas appliances to electric ones.  

That’s actually a pretty conservative estimate. But it’s no small thing. All of those households 
doing that represents a $250 billion investment in assets underpinning the future energy 
system. 

Gavin Dufty,  
St Vincent de Paul 
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2 Report Development Approach & Limitations  

2.1 Philosophy 
The set of reports has been developed through the lens of Design Thinking and underpinned by 
Systems Engineering, Systems Architecture and related disciplines.  In doing so, it attempts to take 
a longer view of whole-system transformation relevant to the NEM and the increasingly critical 
role of DSO models for achieving the key objective of the federal National CER Roadmap initiative 
[1].  

 
Figure 2: The reference set of five reports applies a Design Thinking approach to whole-system 

transformation underpinned by Systems Engineering and related disciplines 

As noted previously, the reference set is designed to underpin a subsequent Detailed Architecture 
process that provides an integrated approach for navigating Australia’s timely and efficient 
deployment of DSO and TDC models (i.e. ‘solution space’). As illustrated in Figure 2 above, the five 
reports developed in AR-PST Stage 4 evaluate the divergent global and Australian content 
relevant to each of the topics covered (i.e. ‘problem space’). This enables a rigorous, objective 
and traceable means for reporting and converging on the most critical issues that must be 
addressed to develop future-ready solutions enabled by constructive multi-stakeholder 
collaboration.  

The Power Systems Architecture (PSA) discipline is fundamentally stakeholder- and user-centric. 
As illustrated in Figure 1 (above), this report functions as an important foundational input to a 
structured process for developing an architectural model of the power system and its 
transformation, a process informed and guided by PSA principles. 
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2.2 Development Methodology 

The report was developed based on a wide-ranging literature review of over fifty (50) primary 
sources from customer advocates, academia, and industry, originating from Australia, North 
America, the United Kingdom and the European Union (refer Appendix A). These sources were 
shortlisted from a larger selection of potential materials to ensure diversity of representation, 
content relevance and future orientation.  

Guided by the principles and methodologies outlined in Appendix B, the process moved through 
the following steps, giving particular attention to: 

• Ensuring the ‘voice of the customer’, as represented in the literature, directly informed 
how each objective was characterised.  

• Providing a range of perspectives spanning a diversity of policy makers and customer 
types (residential, commercial and industrial).  

• Ensuring each objective is as distinct as possible (while recognising that some overlap is 
unavoidable).  

• In seeking to fairly report the findings, no opinion is offered on the appropriateness or 
otherwise of the objectives, nor of their priority with reference to the other objectives.  

Regarding limitations in the available source material and the analytic process, the following 
observations are made:  

• There is extensive discussion in the global literature about both the varied technical 
options relevant to future power systems and the nearer-term expectations of customers 
and society. By contrast, the availability of sources that explicitly explore future customer 
and societal objectives for the power system is limited.  

• Noting the above point, having selected the material that was of greatest relevance to the 
topic, the development process required a significant level of inferential reasoning to 
derive future-oriented implications relevant to customer and societal objectives.  

• In addition, there was a comparative scarcity of discussion on first order qualities such as 
the safe, secure, adequate, reliable, and resilient supply of electricity. This may best be 
explained by the fact that they are considered intrinsic to power system operations and 
therefore assumed as a given in any future power system.  

• The eight objectives identified are not proposed as either exhaustive or equally relevant in 
every location.  

In summary, while further work will be required, the report findings illustrate how our collective 
relationship with, and increasingly diverse expectations of, electric power systems are 
transforming fundamentally. The design of our future power systems will require collaborative 
engagements and careful trade-off choices to sustain trust, foster social licence, mitigate the risk 
of stranded investments and deliver the benefits customers and society need. 
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Figure 3: The study identified eight customer and societal objectives for future power systems. 

2.3 Inherent Limitations & Constraints 

Given the wide-ranging nature of the reference set, the following points highlight limitations that 
are inherent to any such analysis.  They should therefore be noted in the interpretation and 
application of this report subject to the formal disclaimers provided above.  

• The five reports have been developed as an integrated reference set which, by definition, 
covers an extremely wide range of complex topics.  This necessarily means that none of 
these topics have been treated exhaustively. 

• As a reference set, it is anticipated that most readers will refer to particular content on an 
‘as needs’ basis.  Therefore, each of the five reports is designed to stand alone which has 
required some repetition of key unifying themes and concepts.  
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• The reference set focuses on several emerging areas of consideration and is designed to 
assist navigation of the ‘emerging future’ over the next decade and beyond.  It is therefore 
a consolidation of the development team’s understanding at the time of publishing and 
will likely benefit from a comprehensive update on at least a bi-annual basis.  

• While a range of tools and models are employed as a basis for reasoning about how the 
power system and its wider societal context may evolve, it is recognised that reality is far 
more complex than any model or archetype can ultimately represent.  

• Recognising the inherent complexity of the topics explored, the diversity of perspectives 
and terminology, and the many thousands of pages of global content that is more or less 
relevant, the following points should be noted:  

o The reference set is inherently explorative and spans numerous overlapping 
topics and developments, many of which are yet to mature to a point of industry 
consensus, either in Australia or globally.  

o Therefore, it is inevitable, expected and healthy that different readers will draw 
different conclusions on some or several of the topics addressed.  

o Particular content will mean more to some system actors and/or those with 
particular discipline expertise than others.  The standpoint of the reader and the 
time horizon they are primarily focused on will likely influence how the desirability 
or otherwise of particular content is evaluated.  

o Accurately predicting the future and/or foreseeing all eventualities is impossible.  
Therefore, it is anticipated that some of the content contained in this reference 
set will prove to be incorrect.  For that reason, stakeholder feedback is strongly 
encouraged and a formal mechanism to do so is provided below.  

o In summary, the information contained in the reference set comprises general 
statements based on research.  No claim to represent the official policy of 
CSIRO, AEMO or any other third party is made. 

• Finally, while each of the five reports are designed to stand alone, they are best employed 
as an integrated set of reference material. Reports 3, 4 & 5 in particular should be read 
with reference to each other.  

2.4 Accessing the Reference Set & Providing Feedback  

The Energy Catalyst team deeply values excellence and humility.  We believe that true leaders in 
times of transformational change do not overestimate their own knowledge.  On the contrary, they 
foster and contribute to an ecosystem of diverse perspectives which enables shared 
understanding and mutual progress – even where differences remain.  
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This reference set is developed from a perspective that values exploration, discovery and 
convergence based on shared learning.  Others will have important insights that the development 
team has not considered, and we would like to hear them.  As noted earlier, as realists we also 
anticipate that some of the content contained will ultimately prove to be incorrect.   

The full reference set of reports is available free for download at energycatalyst.au/futuregrid or 
by scanning the following QR code.   

Constructive stakeholder feedback is also strongly encouraged, and a formal mechanism is also 
provided for each report at the same location.  Thank you in advance for your collaboration.  

 

  

http://www.energycatalyst.au/futuregrid
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3 Future Customer & Societal Objectives 
Humans provide the fundamental reason our power system exists and the priorities it must serve. 
If this is true, it is impossible to consider the required capabilities of our future power systems 
without a holistic consideration of customer and societal objectives.  

In the context of global power system transformations, a set of eight future customer and societal 
objectives emerged from the Australian and global literature. Like the diversity of society itself, the 
objectives are analogous to an intricate tapestry and involve varying levels of interdependence. 
For example, pursuing a deeper and more rapid decarbonisation of the power system 
(Sustainable) may result in power quality and system security risks (Dependable) and escalated 
system costs (Affordable). 

A consolidated summary of the eight future customer and societal objectives is provided below.  

DEPENDABLE Safe, secure, adequate, reliable and resilient 

AFFORDABLE Efficient and cost-effective 

SUSTAINABLE Enables 2030 and 2050 decarbonisation goals 

EQUITABLE Broad accessibility of benefits and the fair sharing of costs 

EMPOWERING 
Advances customer and community agency, optionality, and 
customisation 

EXPANDABLE 
Enables electrification of transport, building services and 
industrial processes 

ADAPTABLE 
Flexible and adaptive to change, including technological, 
regulatory and business model innovation 

BENEFICIAL 
Socially trusted, public good/benefits, commercially investable 
and financeable 

More expansive than conventional sets of objectives, these eight objectives provide a more 
holistic, nuanced and future-facing set of insights relevant to a bi-directional and participative 
electricity future. As such, they highlight the expanding diversity of customer and societal 
expectations and the need for collaborative prioritisation and trade-off choices.  
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Each of these eight future customer and societal objectives are summarised below together with 
a selection of quotations from the literature reviewed. A more detailed overview of the 
underpinning source material is also provided in Appendix A. Based on the analysis, several cross-
cutting observations can be made:  

3.1 DEPENDABLE: Safe, secure, adequate, reliable and resilient 

An almost universal emphasis in the literature is that dependable electricity systems will remain 
essential to all modern societies. As lifestyles, commerce, industry and a range of enabling 
infrastructures (internet, water, banking, telecommunications, etc) are increasingly electrified, the 
critical importance of dependable power systems continues to expand. The sources also maintain 
that electricity systems must continue to be considered an essential service into the future even 
as the potential for customer agency and autonomy.  

As an essential service, ultimate responsibility for a dependable power system will continue to 
reside with governments. Numerous discussions in the literature note that improving reliability, 
resilience, and restoration time should be prioritised for customer benefit (refer to References 8.1). 
This potential increases as the power system becomes more automated, digitised, coordinated, 
and decentralised. At the same time, it is also recognised that digitalisation also introduces new 
challenges and vulnerabilities, such as data privacy and cyber-security, which must be addressed 
to ensure a safe and secure system. 

  

Energy is an essential service; the energy system exists to support the community 
and is not an end in itself. 

ACOSS, AiG, EEC and Property Council of Australia - Demanding Better: A Reform Agenda for 
Harnessing the Power and Flexibility of Demand Side Energy Resources, December 2024 

 

Consumers expect leadership and transparency. The participants wanted 
government in control of the transition, not industry. They expected government 
to provide clear, consistent and timely information, and create regulations to 
protect them. 

Energy Consumers Australia - PowerUp: Consumer Voices in the Energy Transition, July 2024 
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3.2 AFFORDABLE: Efficient and cost-effective 

Affordability is recognised in the literature as a critical priority with significant scope for 
improvement in the future power system. As a baseline, Energy Consumers Australia’s 2022 
Energy Consumer Sentiment Survey indicates consumer likelihood of identifying as under 
financial pressure per income bracket (Figure 3) and the value for money of electricity services as 
second lowest across all services assessed (Figure 4). Various sources also highlighted that many 
emerging features of the future power system are tightly coupled with affordability, such as 
automation, demand-side flexibility, cost-reflective tariffs, unbundling of energy services, energy 
efficiency.  

 
Figure 4: Consumer likelihood of identifying as under financial pressure, per income bracket. 

 

Figure 5: Consumer-perceived value for money across different services. 



   

22 

 

Efficient investment in utility-scale infrastructure and utilisation of existing transmission and 
distribution were also raised across multiple sources as a key determinant of affordability for 
customers that will continue to require rigorous attention. Some sources discussed the need for 
customer’s perception of value of their energy services to better align with the costs they incur, 
and similarly, that customers are confident that competition and cooperation across the supply 
chain are resulting in increased affordability. 

 

 

  

There is a well-known and widely accepted correlation between income and the 
energy divide… low-income households are consistently paying a greater portion of 
their income on energy than their higher earning counterparts. Results from 
December 2023 indicate that for the lowest income households (below 
$20,000/year), energy costs represent 13.6% of their total income, an increase of 
1.2% compared to December 2022. This is over five times more than the proportion 
of income spent on energy by the highest earning group. 

Energy Consumers Australia - Understanding the Energy Divide (Explainer), December 2023  

Our failure to fully harness the power of demand-side action needlessly locks us into 
higher future energy costs and emissions, while failing to serve the interests of either 
individual energy users or the community as a whole. 

ACOSS, AiG, EEC and Property Council of Australia - Demanding Better: A Reform Agenda for 
Harnessing the Power and Flexibility of Demand Side Energy Resources, December 2024 

For the past 20 years, economic regulators of the energy market have told 
consumers to shop around for a better energy deal if they are not happy or if they 
are concerned their bills are too high. As far as consumers are concerned, the 
‘system’ has said to them: It’s your risk. You manage it. 

Monash University (R. Ben-David) - Minimising Consumer Harm for a Successful Energy Transition, 
Presentation to IPART’s 30th Anniversary Conference, November 2022  

 
 



   

23 

 

3.3 SUSTAINABLE: Enables 2030 and 2050 Decarbonisation 
Goals 

Policy makers and customers expect power systems to actively transition toward a greater 
reliance on renewable energy-based electricity generation. At the same time, recent geopolitical 
conflict, cost-of-living pressures and energy price rises have heightened the debate in various 
parts of the world about the perceived conflict between affordability and decarbonisation.  

Customers broadly support the need for the power system to decarbonise and are motivated to 
adapt their energy use accordingly, particularly where financial benefits accrue. As such, enabling 
customers to conveniently choose to procure their electricity from sustainable and affordable 
sources is a common theme in the literature, as is energy efficiency and energy productivity. 
Further, a sizeable proportion of customers have or will invest in their own on-site renewable 
energy resources in the form of rooftop solar which simultaneously achieves their highest reported 
objective of reducing electricity costs while also allowing them to contribute to a more sustainable 
power system. 

Additional themes that emerge from the literature are the need for environmentally responsible 
construction (and decommissioning) of energy infrastructure and components, and the customer 
expectation for clear, transparent, and accountable reporting on the environmental impact of 
their own choices and those of their providers.  

 

Many of us do not know what meeting Australia’s 2030 decarbonisation targets 
means for us, or what we need to do because we haven’t been ‘told straight’ what 
the plan is. An overarching narrative, with the aim of bringing us all together under a 
unifying vision, is sorely needed from governments and industry. This needs to 
happen soon because in the absence of a cohesive story, we’re all facing a deluge 
of misinformation that’s costing many people money as well as their goodwill. 

Energy Consumers Australia - Three Year Plan 2025–2028, 2025 

Demand-side actions – such as energy efficiency and demand flexibility – are 
essential to achieving emissions reduction targets and can save billions of dollars in 
energy bills and investment through right-sizing investment in new infrastructure. 
Current governance arrangements fail to seize these opportunities, needlessly 
locking us into higher costs and emissions. 

ACOSS, AiG, EEC and Property Council of Australia - Demanding Better: A Reform Agenda for 
Harnessing the Power and Flexibility of Demand Side Energy Resources, December 2024 
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3.4 EQUITABLE: Broad accessibility of benefits and the fair 
sharing of costs 

Ensuring equitable outcomes in a rapidly changing power system presented as another key 
priority for customer advocates. Several sources identified the need to ensure the benefits of a 
future modernised power system are distributed fairly across all customers, such that those with 
limited access to new energy products and services do not incur a disproportionate share of the 
costs of operating that system. Fit-for-purpose consumer protections featured in the literature as 
an important mechanism to ensure those participants in the power system with limited access are 
not disadvantaged. This includes shielding consumers from undue complexity and decision 
fatigue, particularly for those without the resources or desire to actively manage energy decisions 
across multiple time horizons.  

Another emerging challenge identified is minimising complexity and providing relevant 
information on offerings in a clear and concise manner. As the customer base diversifies, and 
energy products and services proliferate, it is important that all customers, regardless of their 
experience or knowledge, have easy and simple information and fair access to platforms and 
product/service offerings most suited to their circumstances. This may include personalised and 
accessible quantitative data to inform decision making. 

  

Consumers expect fairness… they expect government to distribute benefits and 
burdens fairly – not equally – across the community. They do not want to pay more 
than their fair share, but do not want vulnerable people left behind. Most would 
change their behaviour if compensation was fair, and benefits are transparent. 

Energy Consumers Australia, PowerUp: Consumer Voices in the Energy Transition, Jul. 2024 

If EVs demand a significant capital upgrade to the distribution network or an 
extensive roll-out of charging stations, should those costs be recovered from all 
consumers or only from the owners of EVs? 

R. Ben-David, What if the Consumer Energy Market Were Based on Reality Rather Than 
Assumptions?, Monash Business School, Monash University, Melbourne, Australia, Jul. 2024 
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3.5 EMPOWERING: Advances customer and community agency, 
optionality, and customisation  

As power systems evolve and customers diversify in their preferences and priorities, facilitating 
customer and community agency will be a key challenge, opportunity and priority. The design of 
new energy products and services and emerging technologies will need to carefully consider how 
they can empower customers to make informed choices, while at the same time does not 
overwhelm them with micro-decisions that impact their lifestyle or business operations. This will 
require human-centred design and continuous feedback from their customer base as has been 
demonstrated by other sectors.  

It was also noted across various sources that empowerment includes:  

• Simple and intuitive platforms and user-interfaces for interacting with energy products 
and services, including presentation of key data for decision making 

• The ability to configure technologies, products and services to align with user and 
household preferences, routines and expectations 

• Enabling customers to easily compare offerings across competing providers and 
platforms, and 

• To retain simple no-frills arrangements should customers choose to do so.  

Similarly, sources suggested that communities will also have increasing optionality for meeting 
their energy needs, such as community batteries, virtual power plants, co-located small-scale 
generation and storage facilities, but will require the regulatory environment and policy settings to 
enable such solutions. The literature also observed that advancing customer agency will require all 
stakeholders, including government bodies, businesses, and individuals, to have an agreed and 
coherent understanding of what customer agency and empowerment are, and to embed that in 
relevant policy and regulation. 

With a policy focus on households and small businesses, Australia could turbocharge 
the energy transition and show the rest of the world the way out of the climate crisis.  

V. L. McLeod, Developing Policy for Australia’s Clean Energy Transition Using a Systems Thinking 
Approach: Consumer and Distributed Energy Resource Integration Case Study, RACE for 2030, Jul. 2024 

 

Herein lies the central dilemma for economic regulation during the energy transition. 
If customers have not successfully navigated a market constructed around one 
decision variable, how can they be expected to navigate a labyrinthine market 
involving all the decision variables…? 

R. Ben-David, Minimising Consumer Harm for a Successful Energy Transition, Presentation to IPART’s 
30th Anniversary Conference, Monash University, Nov. 17, 2022 
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3.6 EXPANDABLE: Enables electrification of transport, building 
services and industrial processes 

With the current and projected scale of new energy technology deployment and the electrification 
of transport and industrial processes in Australia, an expandable power system is critical. 
Expandability in this context refers to the power system’s capacity to accommodate significant 
increases in electricity demand arising from the electrification of sectors traditionally reliant on 
fossil fuels, including transport, buildings, and industrial processes. 

The literature affirmed that efficient supply-side investment in utility-scale generation, 
transmission and storage will be required to meet this objective. However, sources also identified 
the need to promote load flexibility for supply and demand balancing with much larger 
penetrations of VRE, supported by the strategic integration of energy storage across all levels of 
the power system and to moderate utility scale investment and avoid over-build.  

 

 

 

 

 

 

 

 

 

 

In parallel, sources asserted the need for customer and industry facing energy product and 
service offerings and platforms to mutually benefit consumers and the operation of the power 
system. The literature pointed to managed EV charging as an example of an opportunity to 
enhance the orderly expansion of the power system through temporal and spatial load 
diversification, on the condition that offerings mutually benefit customers and the operation of the 
power system.  

Technical standards for hardware enable informed and competitive consumer choice 
to more interoperable and easily accessible product and services options.  
 

Energy Consumers Australia - Social License for DER Control FINAL v2.0, December 2020 
 
 

While the challenge of integrating DERs is currently driving up the cost of 
transforming the electricity grid, with proper policy design and implementation, they 
can also be an economic solution. 
 

RACE for 2030 - Developing Policy for Australia’s Clean Energy Transition Using a Systems Thinking 
Approach: Consumer and Distributed Energy Resource Integration Case Study, July 2024 

 
 

Our failure to fully harness the power of demand-side action needlessly locks us into 
higher future energy costs and emissions, while failing to serve the interests of either 
individual energy users or the community as a whole. 

 
ACOSS, AiG, EEC and Property Council of Australia - Demanding Better: A Reform Agenda for 

Harnessing the Power and Flexibility of Demand Side Energy Resources, December 2024 
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Other factors influencing expandability in the literature include: operational scalability, data and 
communications infrastructure (and cyber security), and new and improved consumer-based 
appliances and other products with integrated energy management such as time-shifting load.  

These elements support the electrification of buildings and industrial processes by enabling 
intelligent control, optimisation, and integration of new, high-demand loads into a significantly 
expanded grid environment. 
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3.7 ADAPTABLE: Flexible and adaptive to change, including 
technological, regulatory and business model innovation 

Adaptability in the power system refers to its capacity to respond to and accommodate change 
across multiple dimensions, without compromising system performance, security, or customer 
outcomes. These dimensions include time itself, emergency/unplanned scenarios, technological 
advancements, shifts in regulatory frameworks, and evolving business models.  

The literature reflected on the necessity of effective regulation, standards and policies that 
promote a highly interoperable and coordinated power system. This power system should be 
adaptable to simultaneously accommodate a diverse range of business models, products, 
platforms and services while maintaining the security and stability of the system. From this, 
customers will be enabled to adopt new and innovative energy products and services offerings 
and new technologies as they emerge. This will be coupled with improved coordination across 
previously siloed regulatory domains, which will shortlist this range of offerings down to a 
navigable breadth for customers. 

In addition, enabling customer churn through an adaptable system will support customer-centred 
business model and product innovation through competition. Sources also noted ‘least regrets’ 
decisions that enable the power system to be resilient to broad range of plausible futures can 
reduce the risk of stranded assets and other costs involved with the transition. Similarly, staged 
implementation of reforms to the power system that consider the long-term effects on optionality 
for customers was recommended. This was reinforced by suggestions that staged 
implementation of reforms could be supported by modular, place-based initiatives such as Local 
Renewable Energy Zones (LREZs).  

Initiatives such as these could allow for targeted and transparent experimentation without holding 
broader reform hostage to single points of contention. 

 

  
Consumers need the big picture. The participants wanted a clear roadmap of the 
transition that they can understand – timelines, end goals, their role and when/where 
they will see benefits for their households and communities. 

Energy Consumers Australia - PowerUp: Consumer Voices in the Energy Transition, July 2024 
 

All reforms must not be held up by the most contentious single issues. Proposals should 
be modular and, with triaging of proposals agreed, action should be taken to deliver 
agreed modules, rather than waiting for the complete set of proposals being agreed 
where significant dependencies and trade-offs are not present. 

Utility Week (E. Brown, M. Frerk, R. Hey, L. Sandys, S. Steer, and A. Whitehead) - Addressing Waste and 
Inefficiencies: Delivering Customer, Cost, Carbon and Connections Dividends, 2024 
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3.8 BENEFICIAL: Socially trusted, public good/benefits, 
commercially investable and financeable. 

As power systems transform from hundreds of merchant resources to millions of merchant and 
privately owned resources, beneficial opportunities for participation and third-party orchestration 
are widely recognised as key to modern power systems. However, the literature emphasised that 
without social licence for control of privately owned assets, participation in such programs will be 
reduced, and potential cost-saving benefits to the system forgone. Specifically, customer-facing 
actors such as aggregators and retailers will need to manage concerns around loss of control, 
data security, privacy, and disruption to daily routines to be granted the social licence to operate 
these assets.  

All parties will need to build trust by emphasising customer agency in the design of their platforms 
and systems and in their engagement with customers. Promoting and educating customers on the 
societal good that comes from enrolling their assets in programs that support the efficient 
operation of the power system will also be important. Finally, sources concluded that the degree 
to which customer voice, concerns, and lived experience are reflected in customer facing product 
and service offerings will be the degree to which social licence is obtained, which will in turn 
impact the success of such programs. 

 

 

Exposing consumers to risks they are not well-equipped to understand endangers 
their confidence in the system of markets and regulation that places them in that 
situation. In the decades ahead, such actions will imperil their confidence in the 
energy transition. 

R. Ben-David, Minimising Consumer Harm for a Successful Energy Transition, Presentation to IPART’s 
30th Anniversary Conference, Monash University, Nov. 17, 2022 

 

Consumers will have much more skin in the game and will be looking for returns. 
That’s right, returns. Let’s just say over the next 10 – 15 years that five million 
Australian households each spend around $50,000 on a combination of things like 
buying an EV, adding batteries or rooftop solar and changing over from gas 
appliances to electric ones. That’s actually a pretty conservative estimate. But it’s 
no small thing. All of those households doing that represents a $250 billion 
investment in assets underpinning the future energy system. 

Energy Consumers Australia (Gavin Dufty) - Consumers are investors too – where’s their return?, March 
2024 
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4 Trust & Social Licence: The relationship with the 
eight objectives 

Building and maintaining trust and social licence is foundational to achieving all eight Customer 
and Societal Objectives. As the energy transition accelerates, households are increasingly 
expected to participate in more complex systems of energy production, management, and trade. 
However, consumers do not automatically offer trust to new systems, actors or mechanisms that 
facilitate that participation. Further, their ongoing trust is easily eroded by the perception that the 
‘system’ is not aligned with their interests or that participation involves too much friction or 
complexity.  

Trust is earned through transparency, fairness, simplicity, and demonstrable good faith. It is 
shaped not only by system behaviour but also by the degree of meaningful agency consumers 
feel they have. A growing paradox emerges: while enhancing agency is often promoted as a 
pathway to beneficial customer engagement, if not well supported, it can create complexity, 
decision fatigue, and a sense of burden—undermining the very trust it seeks to build. 

Social licence, in turn, is not simply about willingness to invest in CER or participate in flexible 
demand programs —it is about confidence that such engagement will be safe, fair, and beneficial. 
For example, consumer discomfort around energy data—especially concerns around profit-
motivated third-party control or algorithmic misuse—has reduced willingness to enrol in grid 
services. Without robust protections, consent mechanisms, and accountability, trust falters. 

The implications are significant. Where it is absent or undermined, key transition tools such as 
demand flexibility and orchestration risk failure. 

Importantly, trust must also be cultivated at the whole-system level, not just with customer-facing 
service providers. A consistent theme across the literature is the lack of a clear, cohesive national 
narrative for the transition. In the absence of leadership, transparency, and unified direction, 
misinformation takes root and legitimacy erodes. The public increasingly expects government—
not just industry—to provide clarity, coordination, and confidence. 

Ultimately, trust and social licence are not peripheral—they are the pre-conditions upon which 
successful system reform depends. Trust is the currency of participation - where trust is present, 
supported by clear choices, guidance, and reciprocity, participation and engagement increases. In 
this context, all eight objectives in this report are shaped to varying degrees by the issue of trust 
and social license. To highlight just two examples: 

• A dependable energy system requires not just resilience, but public confidence in the 
institutions who determine where and how that resilience is facilitated. 

• Affordability depends not only on prices, but on perceived fairness and value. 

Where consumers feel exploited, confused, or left behind, trust collapses—and with it, the 
foundation for a successful energy transition. 
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5 Future System Design: Informing better trade-off 
choices 

Australia’ energy transition will necessarily involve a myriad of trade-off decisions across 
technical, regulatory, economic and societal domains. Industry engagement with trade-off 
choices has typically been contained within the former three domains, and less so within the 
societal domain. This is understandable given the difficulty of evaluating system and component-
level design choices against customer and societal objectives in a defensible way. To address this, 
the power system architecture discipline provides a helpful distinction between system properties 
and system qualities:  

• Qualities are system-level outcomes that emerge from the interaction of system 
properties. Examples include reliable, safe, sustainable, and flexible. They are derived 
from objectives such as the eight customer and societal objectives identified in this 
report. A single quality may map to several objectives. They describe observable 
characteristics from the perspective of end-users of the system. 

• Properties arise from structural and component choices that together yield system 
qualities. Examples include:  

o Degree of decentralisation (e.g., distributed vs. central control) 

o Openness (e.g., ability for third parties to access system data) 

o Modularity (e.g., separable system components) 

o Layering (e.g., autonomy within operating zones) 

Properties describe characteristics from the perspective of operators and solution 
developers.  

Mapping system qualities to properties allows system architects to make explicit and traceable 
the relationships between structural interventions and system objectives, as shown in Figure 5 and 
implicit in Figure 1. The strength of correlation between the two is a measure of how well proposed 
architectural features meet the essential human-centred ‘first principles’ requirements for power 
systems.  

 

Figure 6: Mapping of objectives through the structural and component choices. 
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This quality-property mapping is powerful because it decouples future system design decisions 
from only focusing on technical or performance objectives, and allows stakeholders to explore 
multiple architectural paths toward the same societal goals.  

This helps inform trade-off decisions by: 

1. Allowing Structured Evaluation of Alternatives 

The architectural discipline enhances clarity about what can and cannot be achieved from a 
given configuration. For example, if a system needs to be resilient (a quality derived from the 
objective of dependable), architecture helps determine which combinations of properties 
(e.g., decentralisation, modular control, redundancy) are more likely to produce that 
outcome—without overbuilding. 

2. Avoiding Unintended Consequences 

By making explicit which qualities depend on which structural properties, the architectural 
approach helps avoid poor trade-offs. For instance, improving "visibility" (a quality) might 
seem like a good idea, but achieving it by centralising all telemetry could reduce expandability 
and adaptability (other qualities), especially as CER/DER grows. 

3. Societal Preference Mapping 

Architectural thinking enables the alignment of societal values with technical configurations. 
For example, if communities value autonomy and privacy, then a centralised optimisation 
model—even if technically efficient—may be rejected unless the architecture allows for local 
autonomy while preserving overall system coordination (via layering, interoperability, and 
modularity). 

In the context of this work, such considerations are germane to structural discussions in Report 4 
(Distribution System Operator Models) and Report 5 (Transmission-Distribution Coordination). 
Importantly, as shown in Figure 6, this process is iterative and should consider existing technical 
and other constraints.  
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Figure 7 - Tracing System Qualities to Properties to Components 

 

Case Study: “Power of Choice” Reforms 

The Power of Choice (PoC) reforms aimed to empower consumers through competitive metering 
arrangements. These policy formulations were aligned with customer and societal preferences 
(qualities) and implemented by structural interventions (properties). However, many would argue 
that the reforms encountered several key failings, many of which can be traced back to not 
properly understanding cascading effects of quality and interrelated property trade-off decisions 
due to inadequate architectural foresight. The following table identifies key structural 
interventions from the PoC reforms (properties), an assessment of the likely desired qualities, and 
the results of the trade-offs associated with these decisions. It is provided as an illustrative 
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example of the relationship between system qualities, properties and structural interventions, and 
not as an exhaustive critique of historical decisions. 

Structural 
Intervention 

Desired 
System 
Qualities 

Trade-off Decision De-
prioritised 
Qualities 

Detrimental Implications for 
System Properties 

Retailer 
control over 
metering 

Customisable, 
Flexible, 
Useable 

Prioritise market 
competition 
(retailers controlling 
metering) over 
systemic 
integration of 
metering data 

Secure, 
Scalable 

Metering data became siloed, 
access was inconsistent, DNSPs 
lacked reliable, timely visibility into 
low-voltage networks—
undermining operational efficiency 
and CER integration, leading to 
fragmented Responsibility & 
Compromised Operational 
Coordination 

Quarantined 
meter data 

Customisable, 
Useable 

Smart meters 
primarily serve 
consumer billing 
and retail functions, 
not system 
operations 

Reliable, Safe Meter design and rollout neglected 
telemetry standards (e.g. real-time 
voltage data), making them 
inadequate for grid visibility or 
dynamic hosting capacity 
management 

Market-led 
Roll-out and 
Placement 

Deployable, 
Fair 

Market-led rollout 
(retail-driven) 
rather than a 
coordinated, 
universal 
deployment 

Efficient, 
Scalable 

Deployment lagged, especially in 
areas of low commercial return, 
data on constrained network 
segments unavailable to DNSPs 

Flexibility for 
Solution 
Developers 

Flexible, 
Modular 

Prioritised retail 
innovation and 
vendor freedom 
over open 
interoperability 

Scalable, 
Interoperable,  

Inconsistent data formats and 
protocols made it difficult to 
integrate meter data into broader 
digital energy infrastructure or 
support DNSP needs 

Figure 8 - Example Mapping of Structural interventions to qualitites and properties 

In summary, tracing structural interventions to system-level objectives via desired system 
qualities and properties provides a robust process for making informed trade-off decisions. An 
insufficient understanding of end-to-end impacts can lead to unintended consequences that are 
detrimental at a system-level even where structural interventions are well-intentioned and target 
desirable system qualities. 
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6 Conclusion  

The transformation of Australia’s power system is fundamentally a societal endeavour. It is being 
driven not solely by technological advancement or regulatory change, but by a decisive shift in 
customer expectations, social values, and the evolving role of communities within the energy 
system. This report articulates eight Future Customer and Societal Objectives—Dependable, 
Affordable, Sustainable, Equitable, Empowering, Expandable, Adaptable, and Beneficial—that 
collectively define the essential characteristics of a future power system that is fit for purpose. 

These objectives emerge from the recognition that the power system exists to serve people. It is 
their expectations, preferences, and participation that should increasingly shape the contours of 
the system’s architecture. Households, businesses, and communities are no longer just 
consumers—they are investors, operators, and co-designers. Whether through rooftop solar, 
electric vehicles, or demand-side technologies, millions are making decisions that actively 
influence system performance and direction. In this context, the legitimacy of system decisions 
rests not only on engineering excellence or economic efficiency, but on social licence, 
transparency, and perceived fairness. 

Importantly, the eight objectives are not discrete technical targets but interconnected and 
interdependent social outcomes. They reflect a multi-dimensional understanding of value—where 
affordability cannot come at the cost of trust, and where sustainability must be achieved 
alongside equity and expandability. They also highlight the tension between expanding choice and 
the responsibility to protect vulnerable customers from complexity and disadvantage. Designing a 
power system that reconciles these competing pressures requires a new kind of systems 
thinking—one that rigorously traces structural interventions back to outcomes aligned with 
diverse customer and with societal preferences. 

Architectural tools and frameworks, as discussed throughout the report, offer a structured means 
of navigating these trade-offs. By distinguishing between structural system properties and 
emergent system qualities, stakeholders are better equipped to trace how design decisions 
impact customer outcomes. This approach enables alignment between policy, investment, and 
governance with the evolving priorities of society. It also allows for more resilient system pathways 
that preserve optionality, minimise lock-in, and support continuous adaptation. 

Ultimately, the challenge is not just to build a power system that works, but one that is worthy of 
public trust, capable of delivering social benefit, and inclusive of the many futures Australians wish 
to shape. The objectives outlined in this report serve not as a checklist, but as a shared foundation 
from which system custodians can evaluate decisions, resolve tensions, and design a system 
transformation that is not only technically sound but socially anchored.  
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Appendix A: Detailed overview of the source material  
The following tables provide a summary of the underpinning Australian and global literature from 
which the eight future objectives are derived. Note that each entry may be applicable to several 
objectives, but for simplicity has only been listed against one objective. For consistency, each 
excerpt has been reframed to read as a future oriented objective. In many cases, the future 
objective has been inferred from current or nearer-term priorities described in the source content 
that are applicable to longer-term objectives for the power system. 

a. DEPENDABLE: Safe, secure, adequate, reliable, and resilient 

Source Stated or Inferred Objectives (Future Tense) 

2022-06 ECA -– 
Energy Consumer 
Sentiment Survey -– 
Small Business 

Small businesses are satisfied with their interaction and experience 
of the power system across the following areas: provision of 
electricity, customer service, billing platforms and arrangements, 
value for money, time to restore following outages, advances in 
technology, future reliability, ability to access information and tools, 
ability to make choices, confidence in the market, and dispute 
resolution. 

2022-04 ESB -– 
Customer Insights 
Collaboration 
Workshop 2 -– 
Exploring the issues 

Data regarding the customers' energy usage patterns and 
interfacing with energy management platforms is carefully, 
privately, and securely collected. This data is readily and easily 
accessible and interpretable for customers, such that customers 
are meaningfully informed and able to and feel confident making 
decisions which will positively impact both themselves and the 
collective society. 

2022-02 Our Power – A 
vision for clean, 
affordable, dependable 
energy for all 

Ensure that the energy system can operate safely and securely 
regardless of how energy is produced. Engage with people and 
communities on investment and services so that energy is delivered 
in line with expectations, particularly when it comes to price, 
reliability and resilience.  

Improve the resilience of people, communities, businesses and 
institutions as well as the energy system to manage the increasing 
frequency and intensity of severe weather events as well as 
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cybersecurity and other unforeseeable or ‘black swan’ events such 
as Covid-19.  

Develop metrics for resilience, especially relating to localised long 
duration outages caused by severe weather events. Ensure the 
transparency of reliability, security and resilience data to inform 
decision-making and efficient investment.  

Strong and well-supported regulators to work with people, 
communities and energy participants to design, implement and 
oversee affordable, clean dependable energy. 

2021-10 ECA – 
Strategic Plan 2021-
2024 

 

Consumers experience cheaper and more reliable electricity supply 
from a modern power system that incorporates hardware and 
software that increases the speed and breadth of communication, 
artificial intelligences that delivers improved optimisation and 
responsiveness, monitoring and data that make delivering 
electricity more efficient. 

Households and small businesses benefit from a modernised 
system that can reduce the frequency and duration of power 
outages and restore service faster when outages do occur. 

2021-01 ECA - Future 
Energy Vision Research 
- Households 

Technology enables customers to automate when things turn on 
and off to save energy and money. 

2020-11 ACOSS -– New 
Energy Compact 
Consultation Draft 5 

Consumers can depend on energy system resilience and efficiency 
across the supply chain, efficient energy use and new technologies 
and services are promoted for the benefit of people and the 
environment. 

2020-11 ACOSS - New 
Energy Compact 
Consultation Draft 5 

The power system is flexible, innovative, responsive, and based on 
consumers' expectations. 

2020-05 Monash -– 
Ron Ben-David on Two 
Sided Markets 

Energy is provided to customers as an essential service. Similar to 
other essential services, the provision is reliable, sustainable, and 
affordable, and enabled by effective policy. 
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2019-10 FFRC -– 
Electrification in a 
Peer-to-Peer Society 

Energy is perceived as ubiquitous and abundant by participants in 
the energy system, which changes how they use energy personally, 
what business models arise, and how the system is coordinated. 

2015-12 CSIRO & ENA -
– Customer-centric 
Networks 

Customer'’s value electricity solutions that provide secure and 
reliable electricity, given their dependence on increasingly 
automated and digitised economy and lifestyle 
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b. AFFORDABLE: Efficient and cost-effective 

Source Stated or Inferred Objectives (Future Tense) 

2022-03 ECA - 
Feedback on the Draft 
AER Consumer 
Vulnerability Strategy 

Rigorous attention is paid to ensure there is efficient investment and 
effectively utilising the capacity of the transmission and distribution 
networks as part of a collective commitment to improve 
affordability for consumers. 

2022-03 ECA - 
Feedback on the Draft 
AER Consumer 
Vulnerability Strategy 

The overall cost to serve is minimised through an effective 
balancing of energy products and services affordability and 
consumer protections.  

2022-02 Our Power – A 
vision for clean, 
affordable, dependable 
energy for all 

Ensure that investment in, and the operation of, the energy system 
is economically efficient and avoids wasting money and resources. 
There should be fair and efficient allocation of costs, which should 
be borne first by the beneficiaries of the energy transition. There 
should be fair allocation of risks, which should be borne by those 
who are best able to manage and mitigate them in the interests of 
energy users.  

Ensure that the energy system can operate safely and securely 
regardless of how energy is produced. Engage with people and 
communities on investment and services so that energy is delivered 
in line with expectations, particularly when it comes to price, 
reliability and resilience.  

Improve the resilience of people, communities, businesses and 
institutions as well as the energy system to manage the increasing 
frequency and intensity of severe weather events as well as 
cybersecurity and other unforeseeable or ‘black swan’ events such 
as Covid-19. Provide incentives and prioritise energy solutions 
relating to energy demand including energy efficiency.  

Improve the utilisation of existing generation and network 
infrastructure.  
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Enable energy management technology and behaviour that 
enhances outcomes for energy users and reduces the costs of the 
energy system.  

Develop metrics for resilience, especially relating to localised long 
duration outages caused by severe weather events. Ensure the 
transparency of reliability, security and resilience data to inform 
decision-making and efficient investment.  

Strong and well-supported regulators to work with people, 
communities and energy participants to design, implement and 
oversee affordable, clean dependable energy. 

2021-12 Race for 2030 
- Tariffs for Rewarding 
Flexible Demand 

Customer friendly cost reflective tariffs and incentives enhance 
flexibility of household electricity use and generation, resulting in 
increased capacity for renewable generation and reduced costs for 
consumers, while still maintaining affordability for high cost-to-
serve locations.  

Incentives are appropriately designed around household diversity, 
abilities, opportunities and values and availability of controllable 
discretionary loads to time-shift via automation or otherwise. 

2021-10 ECA - 
Strategic Plan 2021-
2024 

 

Consumers can rely on having affordable energy for comfortable 
homes and competitive businesses. 

Greater automation offers stress-free and seamless time-shifting in 
ways that consumers barely notice, leading to lower bills. 

Demand side solutions moderate investment in new bulk generation 
and storage, backed by a robust understanding of consumers. 

Consumers experience cheaper and more reliable electricity supply 
from a modern power system that incorporates hardware and 
software that increases the speed and breadth of communication, 
artificial intelligences that delivers improved optimisation and 
responsiveness, monitoring and data that make delivering 
electricity more efficient. 
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2021-01 ECA - Future 
Energy Vision Research 
- Households 

 

Energy is affordable: household consumers are satisfied that what 
they are being is fair and reasonable and represents value for 
money. 

Technology enables customers to automate when things turn on 
and off to save energy and money. 

2020-09 Energy 
Charter - Maturity 
Model 

Energy companies improve energy affordability for customers to 
the point that customers consider energy to be good value, and 
there is significant evidence supporting this collective customer 
sentiment.  

Investment decisions are demonstrably optimised for the benefit of 
the customers by the given company, which is working 
cooperatively across the supply chain. 

2020-05 Monash - Ron 
Ben-David on Two 
Sided Markets 

Efficient allocation (or rationing) of services, including reliability of 
electricity supply, to the parties who attach the greatest value to 
those services, reduces the cost of electricity for all consumers. 

2015-12 CSIRO & ENA - 
Customer-centric 
Networks 

Customers are offered value options allowing them to trade off 
electricity service featuresv that were previously standardised, in 
exchange for a financial benefit, such as being more responsible for 
their own reliability of supply (by choosing to install on-site energy 
storage, for example). 
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c. SUSTAINABLE: Enables 2030 and 2050 decarbonisation goals 

Source Stated or Inferred Objectives (Future Tense) 

2022-02 Our Power – A 
vision for clean, 
affordable, dependable 
energy for all 

Energy sources that negatively impact the health and wellbeing of 
people and communities are avoided and as are those detrimental 
to the environment in their production and use (including global 
heating, coal dust, diesel particulates, noxious fumes from burning 
coal and gas, wood smoke, and groundwater pollution)  

Incentivise energy solutions that improve the health and well-being 
of people - for example, by improving the energy efficiency and 
energy productivity of homes, hospitals, schools, offices and other 
workplaces.  

Implement policies and strategies in line with the transition to net 
zero emissions by a date consistent with the scientific evidence to 
limit global warming to 1.5 degrees, including incentives to 
decarbonise, prioritising investment in zero-emissions technology 
and deploying clean energy production.  

Be transparent and accountable in reporting on environmental 
performance.  

Ensure people, businesses and communities can play a role in the 
transition to zero-carbon energy.  

Build and dispose of energy infrastructure and components in a 
socially responsible and environmentally sustainable way. 

2021-01 ECA - Future 
Energy Vision Research 
- Households 

 

Customers can choose to source their electricity from sustainable 
sources at cheaper prices. 

Energy is clean: energy comes from sustainable carbon-free energy 
sources. 

2020-11 ACOSS - New 
Energy Compact 
Consultation Draft 5 

Consumers assume a shared responsibility for the power system to 
achieve Net Zero Emissions through the sustainable production and 
use of energy. 
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c. SUSTAINABLE: Enables 2030 and 2050 decarbonisation goals 

Source Stated or Inferred Objectives (Future Tense) 

World Economic Forum 
and Boston Consulting 
Group – The Net Zero 
Challenge: Fast-
Forward to Decisive 
Climate Action, 2020 

The energy system is built on long-term decarbonisation certainty. 
Investors are confident, public-private partnerships have matured, 
and capital flows towards net-zero technologies at unprecedented 
scale. Businesses compete to reduce emissions and motivated by 
consistent policy signals and international alignment. Markets 
reward decarbonisation, and the societal case for climate action is 
no longer debated but embodied in new infrastructure projects, 
supply chains, and cultural norms. 

International Energy 
Agency - Net Zero by 
2050: A Roadmap for 
the Global Energy 
Sector, October 2021 

Governments, citizens, and businesses are unified in their efforts to 
decarbonise the energy system. There is universal access to clean 
electricity, air pollution has dropped significantly, and a majority of 
global car sales are for electric vehicles. Advanced economies have 
phased out coal-fired power generation, and solar and wind 
dominate electricity generation. Again, renewables and clean 
energy account for a majority of global generation capacity. All new 
buildings are zero-carbon-ready and energy efficient, and non-
energy industries have broadly adopted low-emissions production 
technologies. The energy transition has not only met climate 
targets—it has delivered economic growth, new job creation, and 
improved public health and environmental outcomes. 
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d. EQUITABLE: Broad access to benefits and the fair sharing of costs 

Source Stated or Inferred Objectives (Future Tense) 

2022-06 ICL - Applying 
strategic foresight and 
human centred design 
to business model 
innovation 

Business models are aligned with what consumers find desirable, as 
uncovered by human-centred design. 

2022-06 ECA - A fit-
for-purpose consumer 
agency and protection 

Consumer protection and rights are comprehensively covered by 
consumer law and aligned with the two-way dynamic functioning of 
the power system. 

Consumers have universal access to free and independent dispute 
resolution whatever their arrangements for consuming and 
producing electricity. 

2022-04 ESB - 
Customer Insights 
Collaboration 
Workshop 2 - Exploring 
the issues 

Energy companies develop equitable and productive automation 
processes that reduce costs for customers and businesses and 
enable customers' agency and reduce barriers to entry. These 
automation processes are collaboratively developed in parallel with 
relevant hardware to ensure coherent and modular implementation 
and integration of interoperability practices and standards. 

Landlords are incentivised to install/provide flexible DER/demand 
response technologies on their properties to enable increased 
access for tenants to meaningfully participate in energy markets 
and demand response incentive programs. Effective processes are 
in place to ensure both landlord and tenant benefit from the use and 
consistent maintenance of the technologies. 

2022-02 Our Power – A 
vision for clean, 
affordable, dependable 
energy for all 

Ensure energy rules, policies and measures are designed to enable 
access to clean, affordable, dependable energy for everyone. 
Ensure energy rules, policies and measures do not disadvantage 
people if they cannot or do not want to participate in new energy 
products and services. Be honest, ethical and transparent to build 
trust. Understand and engage with people, businesses and 
communities to meet their needs, provide real choices and improve 
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outcomes. Provide education to inform and support people to 
access and manage energy to meet their needs. Enable real choice 
and decision-making by ensuring options and tools are ethical, 
clear, transparent, learnable, in plain language and accessible. 
Enable people, businesses and communities to contribute to 
society, economic development and a sustainable environment. 
Give energy users control over how their data is used and shared in 
a way that is consistent with community expectations as well as 
privacy and other legal frameworks. Ensure energy service 
platforms are open and people can move between them without 
being locked in, to support innovation and provide real choices. 
Implement human-centred co-design processes when developing 
new policy, regulation, services and products, to ensure diversity of 
energy users views and needs. Ensure adequate protections are in 
place to enable full participation in the energy system. Ensure that 
people understand their responsibilities and the impacts on others 
of their energy choices. 

2021-12 Race for 2030 
- Tariffs for Rewarding 
Flexible Demand 

Energy service providers have considered approaches to vulnerable 
customers and design flexibility schemes such that they are not 
disadvantaged or adversely impacted. 

2021-10 ECA - 
Strategic Plan 2021-
2024 

 

Consumers participate in demand-side decision-making in ways 
that prioritise reward over punishment, and which do not ask them 
to trade-off core needs, such as being warm in winter and cool in 
summer. Utilities also benefit, enjoying improved security, reduced 
peak loads, increased integration of renewables, and lower 
operational costs. 

Energy services are individualised, and accessing electricity as an 
essential service is no longer provided as one-size-fits-all. A least-
cost future energy system is enabled by providing genuine choices 
and control to households and small businesses, who have a range 
of motivations, abilities and opportunities to contribute to, and 
benefit from, technologies, new energy services and markets. 
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2021-05 US DOE - A 
National Roadmap for 
Grid-Interactive 
Efficient Buildings 

The building design and construction industry have deep expertise 
in energy and incorporate relevant technologies and design tools 
into projects, maximising customer choice, smart building 
capability, customer convenience, control and safety. 

2021-01 ECA - Future 
Energy Vision Research 
- Households 

 

Energy is inclusive: Household consumers are empowered by 
readily available information about the energy system and their 
choices. 

Customers on limited incomes have access to assistance or 
subsidies to pay for their energy use. 

Energy is affordable: household consumers are satisfied that what 
they are being is fair and reasonable and represents value for 
money. 

2020-12 ECA - Social 
License for DER Control 
FINAL v2.0 

DER control programs equitably distribute net private benefit to 
ensure that consumers that do not have the ability to install DER 
(such as renters, or households living in dwellings without access to 
adequate roof space) are still able to participate. 

2020-05 Monash - Ron 
Ben-David on Two 
Sided Markets 

There is an increase in fairness, through the elimination of cross-
subsidies and prohibitions that protect consumers from certain 
types of conduct that harm effective competition 

2019-10 FFRC - 
Electrification in a 
Peer-to-Peer Society 

Engaging with energy is readily understandable to modern 
consumers as it is conceptually similar to other existing familiar 
peer-to-peer exchange platforms like social media, and shares 
many of the same features (self-organisation, absence of 
traditional hierarchies and social structures, open collaboration, 
self-expression, bottom-up creativity). 

2022-11 R. Ben-David – 
Minimising Consumer 
Harm for a Successful 
Energy Transition 

Regulatory frameworks are designed with the cognitive and time-
based limitations faced by consumers in mind, rather than assuming 
fair outcomes are enabled by full engagement as a default 
requirement. The regulation is oriented toward protecting 
consumers from undue complexity and decision fatigue, 
recognising that most households do not have the ability or desire 
to continuously manage dynamic pricing, variable products, or 
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energy risk on a multi time scale basis. Consumers do not feel that 
complexity is a barrier to participation, or that successful 
interaction with the power system requires them to navigate 
overwhelming optionality. 

2023-12 Energy 
Consumers Australia – 
Understanding the 
Energy Divide – 
Explainer 

The energy system ensures that complexity does not act as a 
barrier to fair participation, particularly for those already facing 
social or financial disadvantage. Systems are simplified and 
coordinated to ensure that all consumers, regardless of technical 
knowledge or time, can navigate their energy choices with 
confidence and ease. 

Market actors demonstrate proactive efforts to minimise 
‘confusopoly’ effects, by streamlining interactions across retailers, 
installers, tradespeople, and technology providers. Information and 
support are intuitive for people not familiar with the industry, and 
there is no requirement for consumers to actively manage multiple 
energy-related decisions and contracts in real time. 

Special attention is given to protecting vulnerable households, 
recognising that those most affected by rising energy costs and 
inefficient housing generally have the least capacity to absorb such 
impacts. 
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E. EMPOWERING: Advances Customer and Community Agency, Optionality, 
and Customisation 

Source Stated Or Inferred Objectives (Future Tense) 

2022-06 ECA - A fit-
for-purpose consumer 
agency and protection 

Consumer agency is enshrined in the regulation of the power 
system. 

Business models arise from out of familiarity with how energy 
services are bought - starting with consumers' diverse needs and 
preferences including: convenience, minimising entities consumers 
contract with, shared services such as local storage and bulk hot 
water, pricing optionality so consumers can manage their own risk. 

2022-03 ECA - 
Feedback on the Draft 
AER Consumer 
Vulnerability Strategy   

Energy companies enable potential and existing customers to make 
informed tariff and consumption choices. Suppliers provide 
consumers with information, services, and/or tools that help 
customers: 

1 Understand the key features of the product/service 
offering, including any charges, fees, and associated 
payments 

2 Make informed choices about how they manage their costs 
and consumption, including when and how much energy 
they consume, and other significant relevant quantified 
factors, such as efficiency and flexibility.  
 

Further, energy companies provide consumers with clear and 
accessible information that helps them understand that they can 
switch their current product/service offering and supplier. 

Customer agency goes beyond simply regulating suppliers and the 
information they need to provide, and transitions to considering 
what is needed for consumer decision making and building 
customer confidence and trust. Revised energy market structures 
provide a wide range of competitive, affordable, and accessible 
options for consumers. 
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2021-12 RACE for 2030 
- Tariffs for Rewarding 
Flexible Demand 

Incentives are appropriately designed around household diversity, 
abilities, opportunities and values and availability of controllable 
discretionary loads to time-shift via automation or otherwise. 

Consumers are comfortable with using enabling technologies to 
manage flexible loads, such as inputting default energy use 
priorities and choices for autonomous management, integrating 
smart appliances into home energy setup, and remote activation of 
discretionary loads. 

Consumers use advanced but simple monitoring tools that provide 
visualisation of energy use (and/or generation) which support 
households in understanding the energy use and costs of their 
appliances and in assessing the impact of load-shifting. 

2021-10 ECA - 
Strategic Plan 2021-
2024 

 

Demand side solutions moderate investment in new bulk generation 
and storage, backed by a robust understanding of consumers. 

Advanced metering makes consumption more transparent, allowing 
consumers who wish to do so to be more actively involved in the 
energy market. 

User-friendly phone apps can make real-time decision making 
around energy consumption as quick and easy as checking your 
bank balance or arranging a date. 

2021-09 ECA - 
Foresighting Forum - 
System Design Webinar 

Consumers are granted autonomy as to the degree of participation 
and the decisions they make about supporting grid objectives. 

People and communities are empowered to implement local 
solutions to their energy needs. 

2021-05 US DOE - A 
National Roadmap for 
Grid-Interactive 
Efficient Buildings 

Customers understand and are compelled to adoption by the value 
proposition of Grid-Interactive Efficient Buildings as capital costs 
decrease and maintenance requirements are better understood. 

Customers understand and are comfortable with the risks of 
investment in Grid-Interactive Efficient Buildings and participation 
in the greater energy system through a mature familiarity with 
technologies assisted by broad dissemination of relevant 
information that supports decision making. 
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Federal, state, and local codes and regulations regarding energy 
devices and systems are aligned and consistent, decreasing Grid-
Interactive Efficient Building project costs and complexity. 

2020-09 ICL - The 
need for aligned vision 
and supporting 
strategies to deliver 
NZE grids   

The vast majority of customers are engaging effectively in demand 
side management programs. This mass participation is enabled by 
appropriately designed markets and technical infrastructures (e.g., 
smart meters and batteries) to deliver demand side management 
without the loss of individual comfort or experience or societal 
benefits. 

2020-05 Monash - Ron 
Ben-David on Two 
Sided Markets 

Consumers can efficiently, and with minimal pressure, process the 
choices they face, and feel confident in making the decision that is 
best for their personal circumstances that balances societal needs. 
The degree to which customers monitor electricity precises and 
decide how or when to participate is entirely based on their 
preferences of engagement frequency and intensity, rather than 
limited by the service or product offering of the businesses and 
technologies with which they are interacting. 

2019-10 FFRC - 
Electrification in a 
Peer-to-Peer Society 

The energy system is democratised as users are empowered to 
realise their personal and societal ambitions for energy, aided by the 
ability to form peer networks of like-minded energy users and jointly 
act in line with their values and priorities. 

2018-12 NREL - 
Electrification Futures 
Study   

Energy companies have advanced consumer choice models for an 
expansive list of end-use technologies, to provide insights on the 
drivers of electric technology adoption. These models capture 
economic trade-offs between different technologies, customer 
preferences and behaviour, supply chain and infrastructure 
impacts, risks, financing, and integrated challenges and 
opportunities. These consumer choice models inform policymakers, 
guide R&D strategies that lower costs and improve desirability and 
motivate engineering design to influence appropriate adoption. 
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2015-12 CSIRO & ENA - 
Customer-centric 
Networks 

Customers can compare competing electricity solutions based on 
each option’s ability to perform the combination of ‘jobs’ that they 
uniquely want done (including functional and financial ‘jobs’ as well 
as social and emotional ‘jobs’) 

Customers are offered energy solutions that are highly customised 
and delivered in the emotionally and socially engaging ways that 
customers already expect from service providers outside the 
energy sector. 

Customers are offered simple, accessible choices, with the option 
of bundled products and services that conveniently combine 
technologies, data access and/or entertainment 

2014-05 CSIRO - 
Applying behavioural 
economics to 
understand energy 
consumer decision-
making and behaviour   

Energy companies and policymakers ethically and effectively utilise 
social psychology learnings to inform the development of more 
efficient marketing, more user-friendly platform interfaces and 
processes, and more customer-focused regulation development. 

Research indicates that Consumer choices and behaviour are to a 
large extent understood to be driven by cognitive biases, heuristics 
and other 'predictably irrational' tendencies. For example, people 
use mental shortcuts to cut through complexity, they dislike losses 
more than they like gains, prefer lower value certainties over higher-
value risks, evaluate things in relative rather than absolute terms, 
and are heavily influenced by the people around them. However, 
these cognitive biases and motivational factors are often 
overlooked by practitioners and policymakers seeking to promote 
energy efficiency and conservation.  

To ensure cost-effectiveness and maximise return on investment, 
the objective is that energy companies and policies take these 
phenomena into account when developing strategies for 
encouraging renewable and sustainable energy use, and for 
motivating pro-environmental behaviour more broadly. By 
understanding these predictable deviations from economically 
rational behaviour, policymakers will be better placed to craft 
interventions that successfully bridge the gap between pro-
environmental knowledge, values, attitudes and intentions, and the 
everyday energy-related behaviour of consumers. 
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2023-02 Y. Strengers, 
F. Kaviani, K. Dahlgren, 
H. Korsmeyer, S. Pink, L. 
Nicholls, and R. Martin – 
Digital Energy Futures: 
Scenarios for Future 
Living 

Customers are equipped with intuitive tools, accessible information, 
and sufficient agency to engage with the system in ways that match 
their preferences and capacities. Energy offerings reflect a range of 
engagement levels, allowing people to participate deeply, opt out, 
or automate decisions without penalty. System design anticipates 
and adapts to diverse customer behaviours, and avoids default 
assumptions about technical literacy or willingness to engage. This 
socially attuned approach to planning supports customer 
empowerment by ensuring the future grid evolves in ways that 
reflect, rather than overlook, the diversity of lived experience. 

2024-07 Energy 
Consumers Australia – 
PowerUp: Consumer 
Voices in the Energy 
Transition 

Consumers have confidence that they retain autonomy over their 
energy use and data. Regulatory guardrails ensure that networked 
technologies and third-party control mechanisms protect customer 
privacy, uphold consent, and are trusted by users.  

2024-12 Australian 
Council of Social 
Service, Australian 
Industry Group, Energy 
Efficiency Council, and 
Property Council of 
Australia – Demanding 
Better: A Reform 
Agenda for Harnessing 
the Power and 
Flexibility of Demand 
Side Energy Resources 

Policy and regulatory frameworks intrinsically advocate the rights 
of all consumers to access affordable energy. Governance 
structures remove barriers to engagement and provide customers 
with clear, coordinated, and supportive mechanisms for 
contributing demand-side services, that reinforce their role as a 
partner in the energy transition. 

Australia’s energy governance evolves to incorporate whole-of-
system planning and learning from leading international models. 
New institutions or capabilities enable proactive coordination across 
regulatory and policy domains to support demand-side integration. 
Governance structures are responsive and forward-looking, able to 
adapt as consumer technologies, services, and needs evolve. 

A reformed regulatory framework explicitly reflects the public-good 
purpose of the energy system. By prioritising outcomes such as 
affordability, accessibility, environmental sustainability, and energy 
literacy, reforms rebuild public trust and ensure the energy system 
delivers meaningful benefits to current and future consumers. 
Demand-side governance is treated as a core pillar of a socially 
responsible energy system. 
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2022-06 Caltech 
Energy - Cutting US 
global warming gas 
emissions in half by 
2030   

Current consumer-based products that have high demand are 
replaced with demand-flexible products at the end of their lifetime 
over the next 5-10 years. These products include water heaters, 
pumps, dishwashers, cars, etc. End-users and consumers are 
educated and empowered to make more and better decisions 
around making their own household net zero. If each household has 
their own net zero plan, then the community will collectively achieve 
it as a cumulation of micro-incremental step functions. 

2021-10 ECA - 
Strategic Plan 2021-
2024 

Localised, community-centred forms of generation, while more 
complex, are critical to a more robust system that is less radial and 
more networked. Community batteries, virtual power plants and co-
located small-scale generation and storage facilities are embedded 
within communities. Power comes from a large number of diffuse 
and diverse sources such that the system is less vulnerable to 
failure caused by a single catastrophic event and therefore more 
resilient. 

2021-10 UoM - EV 
Charging Consumer 
Survey 

Managed EV smart charging is widely adopted, supported by: 

• Clear and simple communication of monetary savings on 
offer. 

• Third-party management and control that is performed via 
Apps that increase users’ sense of control over charging 
and decrease their feeling of uncertainty.  

• Clarity in data sharing and user privacy policies.  

• Consumer awareness of environmental and community 
benefits.  

• A perception that public charging is an easy and accessible 
backup plan. 

f. EXPANDABLE: Enables electrification of transport, building services and 
industrial processes 

Source Stated or Inferred Objectives (Future Tense) 
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2021-09 ECA - 
Foresighting Forum - 
System Design Webinar 

Mechanisms to identify and understand consumer aspirations, 
expectations, concerns and emerging issues are in place. 
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g. ADAPTABLE: Flexible and adaptive to change, including technological, 
regulatory and business model innovation 

Source Stated or Inferred Objectives (Future Tense) 

2021-01 ECA - Future 
Energy Vision Research 
- Households 

Energy service providers align and adapt their products and 
services with the evolving and changing values across life-stages 
and generations. 

2020-12 ECA - Social 
License for DER Control 
FINAL v2.0   

Technical standards for hardware enable informed and competitive 
consumer choice to more interoperable and easily accessible 
product and services options. Hardware standards positively 
dictate the way in which consumers interact with their DER systems 
in terms of provision of information and manual over-rides to 
enable permanent or event-based opt-in or opt-out. The increased 
choice provided by well-designed hardware standards also reduces 
the effort/costs of gaining and maintaining a social licence. 

DER control programs are supported by technical standards that 
play a key role in ensuring that hardware and software limitations do 
not restrict the ability for consumers to opt-out, or that they do not 
increase the costs of opting-in. Interoperability and modular 
interfacing standards and practices are prioritised and enforced, so 
that DER controlled exclusively by proprietary communications 
technologies does not occur.   

A lack of interoperability has the potential to lock a consumer with 
DER into a particular service arrangement. Should the consumer 
wish to change service provider, or integrate multiple DER systems 
from different brands, they may find that this is not technically 
possible without completely replacing one or all of their DER 
systems. A lack of interoperability has the potential to increase the 
costs of the DER control program by effectively forcing a consumer 
to stay with a higher cost or lower value provider. For example, a 
consumer with a non-interoperable solar and battery system who is 
receiving unacceptable service from the party undertaking the 
control, may have no option but to opt-out completely from the 
DER control program (or buy a new solar and battery system). 
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2020-11 ACOSS - New 
Energy Compact 
Consultation Draft 5 

The power system is flexible, innovative, responsive, and based on 
consumers' expectations. 

 

2024-10 R. Ben-David – 
Submission to the 
Select Committee on 
Energy Planning and 
Regulation in Australia 

The regulatory environment governing the power system operates 
with greater coherence and clarity, having moved beyond its 
previous tendency to “hedge bets” by keeping all future options 
indefinitely open. While technological innovation continues to 
accelerate, the system maintains a clear and adaptable framework 
that supports progress without overwhelming consumers or 
creating unnecessary uncertainty. 

Regulatory bodies coordinate more effectively across sociocultural 
and institutional boundaries, focussing on a more unified and 
future-ready approach to planning. Long-term strategies are 
underpinned by a shared understanding of emerging risks (from 
action and inaction), rather than divergent regulatory philosophies. 
In this context, customers navigate a healthy breadth of offerings 
without being burdened by incoherent or unstable market rules.  

2024-07 V. L. McLeod – 
Developing Policy for 
Australia’s Clean 
Energy Transition Using 
a Systems Thinking 
Approach 

The system fosters a shift from reactive policy patchwork to 
integrated, whole-system design. Place-based innovation is 
supported through structures like Local Renewable Energy Zones 
(LREZs), which serve as policy, regulatory, and technical 
‘sandboxes’.  

Customers actively participate in flexible demand services through 
partnerships with aggregators and non-traditional business models, 
with clear pathways to opt in and out. Their energy resources are 
enrolled in programs that generate value for the grid and for 
themselves, without requiring constant management or causing 
disruptions to daily life. Energy services are designed around 
customer autonomy, convenience, and trust. 

The system avoids reinforcing inequity by ensuring that DER 
deployment does not trigger network upgrades that then drive 
further bills upward. Instead, policy design ensures that flexibility is 
recognised, valued, and traded before defaulting to costly 
infrastructure expansion.  
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2024E. Brown, M. Frerk, 
R. Hey, L. Sandys, S. 
Steer, and A. Whitehead 
– Addressing Waste and 
Inefficiencies: 
Delivering Customer, 
Cost, Carbon and 
Connections Dividends 

The energy system adopts modular reform pathways that enable 
efficient progress in discrete areas without being delayed by 
contentious issues in others. For contentious issues, policy 
frameworks support flexible implementation, allowing for iterative 
innovation and learning-by-doing. This staged and pragmatic 
approach to reform fosters a culture of continuous improvement 
across market, regulatory, and planning domains. 
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h. BENEFICIAL: Socially trust, public good/benefits, commercially investable and 
financeable 

Source Stated or Inferred Objectives (Future Tense) 

2022-06 ECA - Energy 
Consumer Sentiment 
Survey - Households 

Households are satisfied with their interaction and experience of the 
power system across the following areas: provision of electricity, 
customer service, billing platforms and arrangements, value for 
money, time to restore following outages, advances in technology, 
future reliability, ability to access information and tools, ability to 
make choices, confidence in the market, and dispute resolution. 

Electricity suppliers have sufficient trust from consumers to be 
happy to hand over control of their load/devices. 

2022-03 ESB - 
Customer Insights 
Collaboration 
Workshop 1 - Defining 
the problem   

All customers can realise the value of flexible demand and DER for 
both individual and collective benefit. The barrier of perceived 
complexity of DER demand response processes is removed or 
mitigated. Customers' effective understanding of these processes 
is enabled by clearer language, communication, and information 
and technology that is designed to be user friendly. 

Customers realise the value of flexible demand through more 
relevant incentives. These incentives respond to customer needs 
and improve the customer experiences. Energy companies provide 
different incentives for different customers, where the incentives 
are tailored to suit the customers' circumstances and financial and 
energy goals. Barriers such as lack of value certainty and 
transparency are removed or mitigated by providing clear, 
informative, and easy to understand information which is easily 
accessible on user friendly platforms. 

Further, there are significant improvements to the customer 
experience through the building of trust in energy companies and 
the building of consumers' confidence in their choice and capability 
to participate. 

2022-03 ECA - 
Feedback on the Draft 

Consumer voice and lived experience inform and refine regulatory 
design and change. 



   

73 

 

AER Consumer 
Vulnerability Strategy   

2021-12 Race for 2030 
- Tariffs for Rewarding 
Flexible Demand 

Energy service providers have built trust with consumers and 
broadly addressed concerns over participation in flexibility 
schemes, including time constraints, loss and risk aversion, status 
quo bias, low perceived benefit, information or choice overload, 
more pressing priorities, decreased comfort or convenience, safety 
risks, lack of control or autonomy, data security or loss of privacy. 

2021-12 PEI - Customer 
Load Management 
Evolution & Revolution 

Customers are encouraged to participate in problem-solving and 
program design processes to produce mutually valued outcomes 
for customers and the power system. 

2021-10 IEA - Social 
License to Automate 

The dynamics of trust and other social dimensions are favourable to 
user engagement with automation technologies used in demand 
side management. 

2021-10 ECA - 
Strategic Plan 2021-
2024 

Consumers are willing participants in flexibility schemes, agreeing to 
adjust their energy use in ways that help their community, 
themselves, and the system. The process of doing this is simple and 
frictionless and does not require expert knowledge or high-level 
engagement. 

Consumers have sufficient trust in the system and goodwill towards 
key actors within it that they respond to system events when 
invited. They have a clear understanding of what they are being 
asked to do and what their options are, and the way they respond is 
intuitive and easy. 

2021-09 ECA - 
Foresighting Forum - 
System Design Webinar 

Clear and valuable information is available to inform energy choices 
as they navigate the changing energy landscape. 

2021-05 US DOE - A 
National Roadmap for 
Grid-Interactive 
Efficient Buildings 

Technology maturity has grown such that customers have 
confidence to invest in Grid-Interactive Efficient Buildings without 
fear of obsolescence. 
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2021-04 Upowr - 
Customer 
Segmentation 
Research and Design 
for DER Orchestration 
Programs 

DER/CER orchestration programs, including how they are 
communicated and understood (the why), cater to and appeal to a 
broad range of customer types from "innovators" to "laggards", as 
they are aligned with customer motivations, emotions and values. 
This has resulted in deep participation in such programs, increased 
technology adoption, and greater contribution of distributed assets 
to whole-of-system objectives. 

2020-12 ECA - Social 
License for DER Control 
FINAL v2.0   

A social licence to control DER is acquired, and results in individual 
consumers perceiving the private and public benefits of DER 
control to be greater than the private costs. The social licence 
increases participation in voluntary DER control programs and the 
uptake of DER more broadly. Further, where a social licence for 
mandatory programs is obtained, it increases compliance and 
therefore decreases non-compliance and enforcement costs. The 
government or institution enabling the DER control (through policy, 
regulation or via programs) requires the licence. This body may not 
ultimately be directly doing the control; however, it generally 
regulates the way in which the third party must undertake the 
control, communicate with and reward consumers and provide data 
and information to monitor the effectiveness of the DER control 
program.  

The three different levels of social licence for control of DER are 
obtained by parties which reasonably require a social licence to 
manage their respective initiative:  

+ Acceptance: Whereby the consumers subject to DER 
control perceive that the private benefits of the control 
outweigh the private costs of the control.  

+ Approval: Whereby to the extent practicable, consumers 
and consumer representatives perceive that:  

+ The benefits of the DER control are allocated according to 
their views of fairness  

+ The institution enabling the DER control program engages 
in two-way dialogue with consumers (both those subject to 
control and those receiving the broader system benefits of 
the control).  

+ Psychological Identification: Whereby consumer 
representatives and the institution enabling the DER control 
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program develop enduring regard for each other over the 
course of DER control program design, implementation, 
evaluation and modification. 

The cost/effort required to gain and maintain a social licence for 
control of DER is directly related to the consumer’s choice (in terms 
of the mandatory/voluntary nature of the program) and the extent 
to which the private costs are outweighed by private benefits for all 
consumers with DER subject to control. The more mandatory and 
the higher the private costs, the more difficult it is to achieve a 
social licence.  

To obtain a social licence, close to 100% of consumers with DER 
subject to control must perceive the benefits of the control to 
outweigh the private costs. This is achieved where the program 
enables the energy system (public) benefits to be directly 
transferred to the DER consumer via an incentive payment, rebate 
or bill reduction or by personalising the public value to infer an 
indirect or perceived benefit. In consideration of the role of choice, 
the level of participation/uptake required to deliver the benefits 
must be taken into account. Mandatory participation has the 
potential to drive the greatest uptake and therefore deliver the 
greatest benefit. However, where a DER control program is made 
mandatory, a social licence must be obtained from close to 100% of 
consumers with DER subject to control.  

DER consumers tend to fall into four main categories when it comes 
to the perceived private cost and benefits of DER:  

Derives personal satisfaction in adopting modern technology and 
automation and perceives little to no disbenefit of control  

Willing to absorb any private costs where the DER control provides 
for financial benefits and/or solves a practical problem  

Places a high value on social/environmental outcomes, perceives 
DER control as in alignment with these values, and is therefore 
willing to absorb reasonable costs  

Place a high value on social/environmental outcomes but perceives 
DER control (and often technology generally) as in conflict with 
these values and is therefore unlikely to adopt DER control.  

Consideration of these four groups, in terms of the make up of each 
for any given DER control program, is a critical component in the 
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processes of obtaining a social licence and/or increasing uptake 
and effectiveness. 

2020-11 ACOSS - New 
Energy Compact 
Consultation Draft 5 

The power system is consumer focused, and everyone can access 
clean, affordable, dependable energy. 

2020-05 Monash - Ron 
Ben-David on Two 
Sided Markets 

Market mechanisms and structures operate in a manner which 
reflects the broader society's standards of fairness. Great care is 
taken by energy companies and policymakers to understand and 
articulate the community's standard of fairness, and to ensure that 
market design, development, and implementation are built out of 
and satisfy these standards. Further, consumers have confidence in 
the alignment and integration of these standards throughout the 
whole process. Market designers, policy makers and regulators 
have access to tools that allow models and related assumptions to 
be tested in high definition, and experimental economics applies 
laboratory methods to economic questions. At the same time, 
behavioural economists help market designers peer into market 
participants’ true decision-making processes. Likewise, economic 
theorists in the fields such as industrial organisation, game theory 
and institutional design apply their own assumption-bending 
techniques to theoretical models of proposed markets. The full 
arsenal of economic methods are openly deployed in search of 
comprehensive questions and equally comprehensive, satisfactory, 
and community confidence building answers. 

2018-05 ThinkPlace - 
Demand Response 
Consumer Insights 
Report 

Demand response mechanisms: 

1. Enable families to easily adapt their energy use habits and 
routines 

2. Connect people with energy management techniques that 
are of interest and benefit to them 

3. Support experimental learning and self-improvement to 
allow consumers to optimise their energy management 

4. Balance the desire of people to contribute to the greater 
good with equitable energy balancing 

5. Balance the perceived and actual effort with the perceived 
and actual significance of demand response 
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6. Allow customers to connect their individual demand 
response to longer-term energy user patterns and affirm 
customers that they are valuable contributors to the results 
of collective demand management 

7. Tap into Australians' dominant social preferences if it is to 
attract and engage them, and change their long-term 
behaviour 

8. Allow users to share their experience of the program with 
family/friends and let them know the operational 
methodology and positive impacts it brings 

2024-05 R. Russell-
Bennett, R. Gordon, K. 
Letheren, R. McAndrew, 
F. Mathmann, A. van 
Hummel, and N. 
Bowring – 
Benchmarking 
Customer Priorities and 
Trust in the Energy 
Sector: Final Report 

A clearly articulated long-term national vision, led by government, 
provides customers with confidence in the direction of the energy 
transition. This vision enforces the essential nature of electricity and 
safeguards the public interest. This includes ensuring that system 
design choices are not overly driven by for-profit imperatives at the 
expense of customer outcomes.  

Trust is no longer viewed as a soft, intangible value, but as a 
system-critical enabler of customer participation and social licence. 
Energy actors prioritise reducing perceived malevolence or deceit 
and actively addressing historical sources of customer distrust. 

Customers experience the energy system as cohesive and 
navigable, supported by trusted institutions and/or single points of 
contact that provide assistance, information, and accountability.  

2025 Energy 
Consumers Australia – 
Three Year Plan 2025–
2028 

The energy transition is guided by a clear and cohesive national 
narrative that builds public trust and unites consumers, 
governments, and industry under a shared vision. This overarching 
story is communicated transparently, enabling households and 
communities to understand what decarbonisation means for them 
and what actions they are expected to take. 

Eliminating ambiguity and proactively addressing misinformation 
has strengthened social licence and mitigated the erosion of 
goodwill. Governments and industry take coordinated responsibility 
for providing timely, honest communication that helps consumers 
feel confident, informed, and connected to the broader purpose 
and benefits of the transition. 
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Appendix B: Principles, Methodologies & 
Acknowledgements  
This section provides an overview of the guiding principles and integrated disciplines and tools 
employed in the development of this reference set.  

B1 Guiding Principles 
Following are a set of principles and characteristics embedded in the Power System Architecture 
discipline that have guided the development of this reference set.  

1. Stakeholder / User-centric: Systems architecture methodologies are grounded in a 
detailed exploration of the Future Customer & Societal Objectives (Report 1) for the power 
system to ensure the grid can deliver a balanced scorecard of societal outcomes.  

2. Contextually Informed: Systems architecture methodologies give priority to examining 
the full range of Emerging Trends Driving Transformation (Report 2) that are driving 
significant change together with the resulting Systemic Issues that must be addressed if 
stakeholder expectations of the future system are to be made achievable.  

3. Structural Focus: Systems architecture methodologies give particular attention to 
examining the underpinning legacy structure or ‘architecture’ of a complex system due to 
the disproportionate influence it has on what the system can safely, reliably and cost-
efficiently do (i.e. the ‘performance envelope’ of the system).  

4. Principles-based: Systems architecture methodologies are grounded in established 
principles and formal bases, ensuring conceptual integrity through consistent, traceable 
and verifiable processes, that enhance multi-stakeholder trust, and minimise the 
potential for unintended consequences.  

5. Whole-system Perspective: Systems architecture methodologies provide a holistic view 
of the entire system as the primary basis for considering the interdependencies between 
its many tiers/layers, subsystems and components. 

6. Decadal Time Horizon: By identifying structural options that enhance (rather than 
constrain) multi-year optionality, systems architecture methodologies ensure the system 
is robust, adaptable, scalable and extensible across a range of alternate future scenarios 
and maximise the ‘future-proofing’ of investments.  

7. Technology & Business Model Agnostic: By focusing on the required outcomes of the 
current and future system, systems architecture actively identifies alternative 
implementation pathways, supports technology innovation and avoids dependence on 
any one proprietary solution or commercial model.  

8. Complexity Management: By making the underpinning structures of a legacy system 
explicitly articulated, systems architecture enables the decomposition of inherent 
complexity, identification of legacy structural constraints, and proposed changes to be 
accurately targeted and avoid complexity escalation.  
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9. Subsystem Analysis: By providing formal analytical tools, systems architecture enables 
the detailed interrogation of all current Subsystems and Components, their individual 
form and function, boundaries, interfaces and functional interdependencies to holistically 
consider potential future enhancements in the context of the whole system.  

10. Stakeholder Empowerment: By providing an objective and evidence-based set of tools 
that can be learned, systems architecture empowers diverse stakeholders – both 
technical and non-technical – to collectively reason about current and future options and 
better contribute to key trade-off decisions. 

B2 Integrated Disciplines & Tools 

Following are a set of disciplines and tools that have informed and enabled the development of 
this reference set.  

Design Thinking A human-centered, iterative methodology for solving complex 
problems through empathetic understanding, creative ideation, and 
rapid experimentation.  The purpose of Design Thinking is to foster 
innovation by prioritising human needs, reframing challenges as 
opportunities, and developing actionable solutions that balance 
desirability (user appeal), feasibility (technical viability), and viability 
(economic sustainability). It functions as a non-linear process that 
bridges creative exploration with practical implementation, enabling 
teams across disciplines to navigate ambiguity and deliver user-
centric outcomes. 

Model-Based 
Systems Engineering 

(MBSE) 

 

An approach to Systems Engineering that uses software-based 
models to represent various aspects and behaviours of a complex 
System. It provides dynamic modelling of System requirements, 
design, analysis, verification and validation activities in a manner that 
ensures requirements traceability, reduced errors and enhances 
multi-stakeholder collaboration in near real-time.  

MBSE leverages graphical and textual representations to capture, 
analyse, simulate, and communicate the requirements, designs, and 
behaviours of the System. Applied from the conceptual design phase 
and continuing throughout development and later life cycle phases, it 
enhances traditional Systems Engineering processes by providing a 
more structured, integrated, and visual representation of 
the Architecture and Functions of a System.  
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Power Systems 
Architecture 

(PSA) 

An integrated set of disciplines that support the structural 
transformation of legacy power systems, enabling them to more 
effectively serve evolving customer and societal objectives.   

At its most fundamental, PSA reflects the application of systems 
engineering to the transformation of the power system.  In 
recognising each power system as a complex Network of Structures, 
the PSA methodologies are uniquely designed to provide:  

• Whole-system insight over 5, 10 and 20-year time horizons, 
enabling the interrogation and mapping of current, emerging and 
future system priorities and objectives including the role and 
responsibilities, operational coordination and co-optimisation 
across all vertical tiers/layers.  

• Evidence-based tools to identify, analyse and shortlist key 
transformational options through the combination of systems 
architecture, network theory, control theory, systems science 
and Model-based Systems Engineering (MBSE).  

• Future-resilient decision making by surfacing hidden structural 
constraints early which may otherwise propagate a range of 
architectural Issues including computational constraints, latency 
cascading and cyber-security vulnerabilities, providing greater 
assurance that new investments will be scalable and extensible 
under all plausible futures. 

PSA provides a formalised toolkit for decomposing and ‘taming’ the 
massive complexity inherent to a transforming power system. The 
PSA toolkit empowers more informed, multi-stakeholder 
participation by making critical content explicit and tractable that 
would otherwise remain opaque and intractable.  

It is designed to enhance decision quality, timeliness and traceability 
to support full benefits-realisation and avoid the propagation of 
unintended consequences. 
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Strategic Foresighting A systematic, collaborative process for exploring plausible futures, 
identifying emerging trends, disruptions, and opportunities to inform 
resilient long-term strategies.  

The purpose of Strategic Foresighting is to enable organisations to 
proactively shape or adapt to future environments by reducing 
uncertainty, challenging assumptions, and aligning decisions with 
potential scenarios. It ensures that systems, architectures, and 
investments remain viable amid evolving technological, societal, 
economic, and regulatory landscapes. 

Strategic Foresighting functions as an upstream enabler of the 
Systems Architecture process. It facilitates cross-disciplinary 
dialogue to anticipate future needs, risks, and 
innovations before architectural decisions are formalised. By 
analysing weak signals, drivers of change, and systemic 
interdependencies, it provides context for defining robust 
requirements in the Reference Architecture phase and ensures 
Detailed Architecture designs embed adaptability. 

Structural Analysis  

 

In the context of electricity system transformation, structural 
analysis refers to the systematic evaluation of the physical, 
operational, and organisational structures of the power system to 
determine the changes necessary to transition from a conventional, 
fossil-fuel-based, unidirectional grid to a decarbonised, distributed, 
and bidirectional grid. 

This process involves assessing how new technologies (such as 
distributed energy resources, storage, and electric vehicles), market 
mechanisms, and control strategies will alter the system’s topology, 
power flows, stability characteristics, and resilience requirements. 
The goal is to ensure that the restructured grid can accommodate 
variable renewable energy sources, enable two-way energy and 
information flows, and maintain security, reliability, and affordability 
under future scenarios.   

Key components of structural analysis include:  

• Physical Structure: Reconfiguration of transmission and 
distribution networks for bidirectional flows. 

• Operational Structure: Adaptation of protection systems, 
frequency control, and flexibility measures. 

• Institutional/Market Structure: Integration of distributed 
generation, demand-side participation, and new pricing models. 

• Resilience and Stability: Ensuring robust system performance 
under uncertainty and high penetration of renewables. 
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Systems Architecture A formal discipline within Systems Engineering that supports 
objective and collective reasoning about the foundational structure 
and organisation of a complex system. This includes its components, 
interfaces, feedback loops, and other critical behaviours. 

The architecture of a system exerts a disproportionate influence on 
what the system can reliably and efficiently accomplish. Accordingly, 
a system should not be viewed merely as the sum of its parts, but 
rather as the product of the interactions among those parts—
interactions that are enabled and constrained by the underlying 
architectural design. 

Although architecture plays a pivotal role in shaping system 
performance, it is often less tangible and more difficult to discern 
than the system’s individual components. The discipline of Systems 
Architecture, therefore, provides formal methods and tools to 
analyse how system components are interconnected, to identify 
emergent behaviours that arise from these interactions, and to 
explore robust options for modification and improvement. 

By enabling a deeper understanding of how legacy systems function 
and how their structures can evolve, Systems Architecture empowers 
stakeholders to visualise relationships, evaluate trade-offs, and make 
informed decisions that enhance the system’s capacity to meet 
current and future demands. 

Systems Engineering An established engineering discipline applied in numerous sectors 
focused on the development and operation of ultra-complex 
Systems including aerospace, military, manufacturing, energy and 
electronics sectors. 

While many engineering disciplines are oriented toward individual 
Component technologies or sub-systems, Systems Engineering is a 
transdisciplinary approach that brings a holistic or whole-system 
approach to the realisation of successful Systems which consistently 
satisfy the needs of their customers, users and other stakeholders. 

Systems Science 

 

A multi-domain, integrative discipline that brings together research 
into all aspects of complex systems with a focus on identifying, 
exploring and understanding the universal patterns and behaviours 
of complexity and emergence. 

 

https://futuregridaccelerator.com/glossary/system-2/
https://futuregridaccelerator.com/glossary/complexity/
https://futuregridaccelerator.com/glossary/emergence/
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