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Introduction

Australia's energy transformation is uniquely distinguished by consumer ownership, where
individual decisions to invest in distributed energy resources are collectively reshaping the
electricity system. As of March 2025, over 4.09 million households collectively representing over 26
GW of distributed generation and positioning consumers as the largest single generator within the
National Electricity Market (AEMO, 2024), positioning Australia as the global leader in consumer-
owned renewable energy.

Yet research indicates that these decisions involve social and ethical considerations that are often
overlooked in market-focused analyses. AEMO has noted the markets concerns, acknowledging
slower-than-expected battery uptake and VPP participation, highlighting the unpredictability
inherent in systems dependent on individual consumer choices. (AEMO, 2025)

Our study aimed to look for ways to improve the methods and results of the energy industries
customer research to speed the Australian energy transitions. To do this we began by reviewing
the past research of a solartech startup. The theory, drawn from our literature review, was that the
social and ethical signals, ranging from climate fears to Fear-Of-Missing-Out, that were overlooked
within the customer engagement held value to accelerate the adoption and integration of CER.

The research was undertaken on data from Solar Analytics, an Australian provider of energy
monitoring services. This collaboration enabled access to a longitudinal dataset covering seven
years of consumer engagement, representing over 40,000 CER owners across the National
Electricity Market (NEM). The dataset consisted of semi-structured interviews with 76 participants,
producing 2,839 coded data points. Participants were recruited through systematic sampling to
ensure demographic diversity across geographic regions (all Australian states), gender
representation, rural/urban distribution, and technology adoption patterns (solar-only, solar-plus-
battery, and emerging technology combinations). All interview projects included 10-15% non-Solar
Analytics participants to prevent sample bias and ensure broader market representation (Nizza et
al., 2021).

Analytical Framework

Data analysis followed a multi-layered coding and recoding process. First, qualitative data was
thematically coded with socio-ethical to capture consumer narratives, priorities, and concerns.
These themes were then systematically recoded using socio-ethical constructs.

Transdisciplinary Levels of Knowledge (Max-Neef, 2005) were employed to identify whether
consumer expressions operated at empirical, pragmatic, normative, or value-based levels.
Sentiment analysis techniques distinguished positive, negative, and ambivalent framings within
consumer discourse, while “driver constructs” were used to code expressions of intent, such as
motivations for adoption or withdrawal from programs.

This socio-ethical coding was integrated with sustainability transition frameworks to situate
consumer agency within broader systemic dynamics. Specifically, Technological Innovation
Systems (TIS) analysis informed the identification of structural functions (e.g., resource
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mobilisation, market formation) that consumer signals affected (Bergek et al., 2015; Markard et al.,
2015). Strategic Niche Management (SNM) provided a lens for understanding how consumer
practices could stabilise or destabilise early markets for technologies such as batteries or electric
vehicles (Kemp et al., 2007).

Method to test: Socio-Ethical coding across diverse data to check for longitudinal signals

We aimed to test a new method of using socio-ethical coding to build a unified code across
disparate data sets, and look for useful patterns and signals that had been overlooked. Creswell’s
Exploratory Sequential Design (Creswell J, 2019) was chosen as this Mixed methodology as by
using this method we could create a quantification of the diverse qualitative data to discover
patterns in their frequency and distribution, patterns that would show probable ‘leverage’ points to
create significant positive change in adoption or engagement.

Qualitative Quantitative Use qualitative results to develop
Data Collection Builds to Data Collection Interpretation anew instrument or taxonomy
and Analysis and Analysis for quantitative strand

Figure 1. adapted from Creswell, J. W. (2014). A concise introduction to mixed
methods research

Additionally, by using a consistent code across the range of datasets we aimed to build a new
instrument: a longitudinal view of the Energy Citizens changing attitudes at different stages in their
energy transition.

Table 1 Data sources, theoretical frameworks, and analytical focus.

Research Phase | Data Sources | Analytical Lenses Outputs

Phase 1: 76 interviews Thematic coding; socio- Missed/ignored consumer

Identify signals | (2,839 data ethical constructs signals

points)

Phase 2: Interviews + Max-Neef Transdisciplinary Leverage points and

Recode with initial survey Levels; Affordance Theory; agency maps

frameworks subset TIS; SNM; STS; PiT

Phase 3: Survey (n=573; | Sentiment analysis; driver Validated leverage points;

Validate & co- 5,154 data constructs CX co-design

design points) recommendations
Results

The study found a wide range of new signals in the reframed data, and new opportunities for
action. These ranged from social drivers such as; an expressed pragmatic approach to adopting
new technologies to ensure home and family stability to ethical signals around personal behaviour
changes being part of a normative societal change in progressing renewable and sustainable
causes. These new ‘change-making’ patterns, among others, were reviewed in a codesign
session with our partner CX professionals, and the findings were deemed valuable and effective.
One Practitioner saying “we always heard this discussed... always something else more important,
or easier, pushed from above”, and continued to discuss its value in customer experience design,
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community-oriented engagement, policy development, and targeted education strategies to
accelerate adoption. It was stated that “ this should be included [in strategy and planning, and that
it] “..would be an effective re-focus, looking beyond the original market and product focus.”

The goal of this work was to contribute to the academic literature and understanding of CER owner
behaviour, in particular the concept of the Energy Citizen as an emerging stakeholder in the energy
transition (Dunphy et al., 2025; Silvast & Valkenburg, 2023). The novel methodological framework
that we have used integrates TransDisciplinary (TD) theory, social constructs, and Sustainability
Transition (ST) frameworks to capture overlooked socio-ethical signals in consumer energy
research. This use of ST frameworks in customer facing research is called out as a research
opportunity in the ST Agenda (Kéhler et al., 2019). The 2019 ST Agenda also calls out the need for
a moving from short term innovation projects toward a macro longitudinal perspective. Our
sequential mixed method approach provides rare insights into evolving consumer motivations and
attitudes across the full lifecycle of CER ownership, and begins to position CER owners as Energy
Citizens—active participants in socio-technical transitions—rather than passive market actors.
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