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Executive Summary 

Background 

Rapid development of digital technologies, combined 
with advances in energy management, automation of 
devices and smart buildings, is presenting power utility 
companies with new opportunities for customer 
engagement. Although a growing body of international 
literature can shed light on this topic, it is also important 
to consider the implications for energy consumers in 
Australia more specifically. As such, this rapid review 
focuses squarely on the national context rather than 
adopting a broader global focus. Given the number of 
Australian studies conducted in this area over the past 
decade, it was feasible to consider both primary and 
secondary academic papers in this rapid review. 

Objectives 

The main question guiding this rapid review was: 
“Drawing on primary and secondary literature employing 
various approaches, what do we know about digital 
services and communication platforms that allow for 
residential customer engagement and interaction with 
the energy system in Australia?” 

The secondary objective of this project was to assess 
the time and resources needed to perform a scoping / 
rapid meta-review on a topic related to the Built 
Environment. Thus, information relevant to the review 
team’s structure, review timeline and associated 
workloads are also included in this report. 

Data sources 

Data sources included Scopus, Web of Science and 
Google Scholar, followed by snowballing from the 
included full-text studies. 

Study eligibility criteria 

We included studies that focus on the use of digital 
platforms and technologies to engage Australian 
residential customers in the energy system (e.g., by 
providing feedback on energy consumption, allowing 
control of appliances, educating about energy 
conservation). 

Study appraisal and synthesis methods 

We qualitatively summarised studies that fulfilled our 
inclusion criteria. 

Results 

We included 24 primary and secondary studies with 
clear relevance to Australian residential customers, 

Limitations 

Only peer-reviewed academic literature written in 
English was included in this review. As the search was 
not fully comprehensive (e.g., specialist databases were 
not searched), some relevant studies might have been 
omitted. 

Conclusions and implications 

Overall, this rapid review suggests that new digital 
technologies, smart appliances and in-home displays are 
presenting Australian energy utilities with fresh 
opportunities for customer engagement. For example, 
evidence suggests that digital feedback on residential 
energy use has the potential to reduce consumption. But 
as with many behaviour change interventions, customer 
responses can vary significantly across households, thus 
underscoring the potential value of tailoring interventions 
to the unique needs of different customer segments. The 
small number of large-scale, well designed studies that 
compare different interventions (and particularly the lack 
of randomised controlled trials) also limits our ability to 
draw definitive conclusions about the most effective 
approaches for customer engagement, thus supporting 
the need for further research. Finally, the findings from 
this review also highlight the complementary role that 
multidisciplinary approaches (including those beyond an 
engineering or economic-centric perspective) can play in 
helping to design and deliver more effective strategies 
for customer engagement and interaction. 

Registration  

The protocol for this review has been preregistered 
using free Open Science Framework (OSF) registration 
service https://osf.io/7r2ad/. 

Amendments to the protocol 

Non peer-reviewed publications were excluded from the 
review due to the limited time available. This review 
could be expanded in the future to include the grey 
literature. Some of the variables (see the Data items 
section) extracted from the papers included in this 
review differ from the variables outlined in the proposal. 
This is because we chose to use a more detailed coding 
scheme deemed to better reflect the similarities and 
differences in the type and content of included papers. 
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Introduction 

Rationale 

 Internationally, there is extensive literature on the 
use of digital services and communication platforms 
to influence the behaviour of residential energy 
customers. Although this body of research provides 
some useful insights on the role of feedback, home 
automation, social platforms and gaming, most 
empirical research originates from countries other 
than Australia. This global focus raises questions 
about the relevance, applicability and generalisability 
of results to our national context.  

 The Australian context poses specific challenges and 
opportunities for the digital engagement of energy 
customers. In Australia, publications relevant to 
using digital and online platforms in the energy 
domain are highly heterogeneous in nature and 
scattered across the academic and grey literatures. 
Bringing together diverse literature is therefore 
important for building a more holistic and integrated 
understanding of national research and evidence in 
this area. It is hoped that this will allow us to identify 
scientifically robust results and draw more confident 
conclusions about the impacts of digital services and 
communication platforms on residential energy 
customers in Australia. 

Objectives 

 Our main question was: “Drawing from primary and 
secondary literature employing various approaches, 
what do we know about digital services and 
communication platforms that allow for residential 
customer engagement and interaction with the 
energy system in Australia?” 

 This question fits more within the definition of a 
scoping / mapping review rather than a rapid review. 
However, given the methodology used to find, screen 
and assess the studies, a “rapid review” label is also 
appropriate. Rapid reviews generally use simplified 
systematic review methodology to accelerate the 
review process, while still trying to minimise the risk 
of bias (Tricco et al. 2015). 

 The secondary objective of this project was to 
assess the time and resources needed to perform a 
scoping / rapid meta-review on a topic related to the 
Built Environment. Thus, information relevant to the 
review team’s structure, review timeline and 
associated workloads are also included in this report. 
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Methods 

Eligibility criteria 

The following study characteristics were used as 
eligibility criteria for the review: 
 

1. Peer reviewed published articles. 
2. Studies published in English. 
3. Published on or after 1st January 2008. 
4. Studies conducted in Australia and / or focusing 

on the Australian context 
5. Focus of the study, or one or more aspects of the 

study, concerns digital/online platforms and 
technology that allows engagement of residential 
consumers with the energy system 

6. Full text article available. 

Information sources 

1. Search engines of Scopus, Web of Science and 
Google Scholar. 

2. Snowballing from the included studies using 
Scopus search engine and database. 

Literature search and study records  

To construct search strings, we used combinations of 
keywords and phrases related to the type of study, 
energy / electricity, residential market and digital 
technology and Australia*: 

 

Search string for SCOPUS (search date 20 04/2018): 

TITLE-ABS-KEY KEY ( (Austral*) AND (online*    OR 
web* OR  Internet* OR digital* OR smart OR gam* 
OR computer* OR mobile OR forum OR sms OR 
email OR prompt* OR feedback* OR "social media" 
OR remote OR interact* OR engage* OR social* OR 
dynamic*) AND ("sustainable energy" OR "energy 
sustainability" OR "green energy" OR "renewable 
energy" OR "renewable electricity" OR "household 
energy" OR "green power" OR "smart energy" OR 
"smart grid" OR "energy behaviour*" OR "energy 
behavior*" OR "energy consumption" OR "energy 
use" OR "energy initiativ*" OR "energy intervent*" 
OR "energy engagement" OR "demand response" 
OR "peak load" OR "energy conservation") AND 
(resident* OR house* OR home* OR consumer* OR 
community OR user* OR occupant* ) )  [409 hits] 

 

Search string for Web of Science (search date 
20/04/2018): 

TS=( (Austral*) AND ( online* OR web* OR Internet* 
OR digital* OR smart OR gam* OR computer* OR 

mobile OR forum OR sms OR email OR prompt* OR 
feedback* OR "social media" OR remote OR 
interact* OR engage* OR social* OR dynamic* ) 
AND ( "sustainable energy" OR "energy 
sustainability" OR "green energy" OR "renewable 
energy" OR "renewable electricity" OR "household 
energy" OR "green power" OR "smart energy" OR 
"smart grid" OR "energy behaviour*" OR "energy 
behavior*" OR "energy consumption" OR "energy 
use" OR "energy initiativ*" OR "energy intervent*" 
OR "energy engagement" OR "demand response" 
OR "peak load" OR "energy conservation" ) AND ( 
resident* OR house* OR home* OR consumer* OR 
community OR user* OR occupant* ) )  

Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, 
CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-
EXPANDED, IC Timespan=All years   
       [275 hits] 

 

Records from Scopus and Web of Science electronic 
databases were exported to Mendeley reference 
management software. Two reviewers (ML, FS) 
independently screened de-duplicated records (titles, 
abstracts, keywords) using Rayyan platform (Ouzzani et 
al. 2016) to identify relevant studies following a pre-
defined eligibility criteria described in the previous 
section. 

Full-text papers were retrieved for studies deemed 
potentially relevant. Two reviewers (FS, GS) 
independently performed screening of full papers using 
same criteria for the titles and abstracts, with a third 
reviewer (ML) resolving any disagreements and 
checking the final list of included studies and their coding 
(i.e., data extraction). Studies deemed suitable for 
inclusion were then used to perform additional 
snowballing searches (i.e. forward and backward 
reference screening, as described above). 

In addition, a Google Scholar search was conducted by 
one reviewer (ML) on 18/05/2018 using subsets of 
keywords from the search string used for the first two 
databases (due to the search string length limitations in 
Google Scholar): 

consumer|customer|resident|residential|house| 
household 
intitle:engagement|feedback|involvement|communica
tion "demand response"|"demand side"|"peak 
shifting"|"load shifting"|"smart home" Australia 

 

This Google Scholar search yielded 602 records. Finally, 
one reviewer (ML) performed snowballing (i.e. forward 
and backward reference searches) for the already 
included papers (Table S1; 19/05/2018, Scopus 
database, 1091 non-unique references screened). The 
overview of the search and screening process is visually 
presented in Figure 1. 
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Figure 1. PRISMA diagram of the search and screening process: 

 

Data items 

For each included study, we recorded the following 
characteristics: first author and year of study publication, 
study title, main topic, type of digital communication / 
engagement medium, geographical location, study type 
and main research methods, whether the study is 
qualitative and/or quantitative in nature, sources of 
funding, and declared conflicts of interests. Additional 
variables were also extracted for empirical studies, 
including: participant recruitment method, recruitment  

  

 

 

 

response rate, population sample segment and sample 
size, reported sampling method, data collection method 
and frequency, and study duration. 

Table 1 lists and describes the extracted variables and 
their values / codes, as used in the Table 2 (all studies) 
and Table 3 (empirical studies) in the Results section. 
Data extraction and coding was performed by one 
reviewer (GS) and checked by a second reviewer (ML). 

 

 

Table 1. List of the main study variables extracted and coded for the included studies, with relevant values. 

Study variable List of values Description 

First Author_Year N/A 
key of the article is created by concatenating the last name of the first 
author and the year published 

Title N/A title of the article 

Main topic 
smart grid / 
metering / 
feedback 

main focus on energy conservation or load shifting using digital 
technology 



 

10 

 

education / 
gamification 

main focus on educating customers about energy conservation, 
efficiency, load shifting, etc. 

Main topic details N/A more details on the main topic addressed in the article 

Communication 
medium 

special device 
in-home display or any specifically designed hardware displaying 
energy usage or information from the energy provider 

software 
specific software or software type, including modeling, not on the 
Internet 

Internet websites, portals, social media available online 

mobile phone calls, SMS messages, apps 

mixed 
variety of mediums used and/or described, with no single focus on a 
particular type of medium 

Geographic 
location 

Australia and 
other countries 

Australia as one of countries considered in the paper 

Australia - 
nationwide 

focus on all of Australia and/or studies conducted nationwide 

Region(s) within 
Australia 

focus on research conducted in specific area of Australia (cities and/or 
regions) 

Comments on 
geographic 
location 

N/A more details on geographical focus of the research 

Study type 

review 
secondary studies summarising data from primary studies, e.g., 
opinions, commentaries, narrative reviews , systematic reviews, meta-
analyses, meta-reviews 

method / design 
studies describing new technology, software, configuration, etc. that 
allow engagement of residential energy customers 

empirical 

primary studies, in which research is based on observed and 
measured phenomena. Empirical studies may be further divided into 
experimental (randomised controlled trial), semi-experimental (field 
experiment, quasi-experiment), and correlational / observational (case-
control, cross-sectional, longitudinal, cohort study, case study, 
naturalistic observation, surveys). However, this is sometimes difficult 
as many research projects employ mixed methods or provide 
insufficient detail to identify a particular lower-level study design 

Research 
methods 

N A details of the main research approaches or methodologies  

Synthesis 

quantitative data synthesis was performed by combining numerical data statistically 

qualitative 
data synthesis was not performed by combining numerical data 
statistically 

Study funding, CoI N/A funding bodies and declared Conflicts of Interests (CoI)  

Recruitment 
method 

N/A how participants (e.g., households) were recruited for the study 

Response rate N/A 
proportion of participants who took part in the study relative to the 
number who were approached or targeted to take part 

Target sample N/A type of participants considered in and/or recruited for the study 

Sample size N/A number of participants considered in and/or recruited for the study 

Sampling method N/A 
how participants were sampled (i.e. drawn) from the broader target 
population of interest 
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Comments on 
sampling method 

N/A more details on the sampling methodology 

Data collection 
method and type 

N/A main method(s) and type(s) of data collected in the study 

Frequency of data 
collection 

N/A 
how often data was collected, e.g., frequency of measuring energy 
consumption 

Comments on 
data collection 

N/A any comments on the methods or types of data collected 

Duration of study N/A 
length of  the interventions and/or observations, as reported in the 
paper 

 

Outcomes and prioritisation 

Not applicable, due to the scoping nature of this review. 

Risk of bias in individual studies 

No risk of bias assessment was undertaken due to the 
scoping nature of this review, the heterogeneity of 
included studies, and the poor quality of reporting. 

Data Synthesis 

No quantitative assessment was performed due to the 
heterogeneity and small number of included studies. A 
qualitative summary is provided in the form of tables and 
a narrative description of the patterns and gaps 
observed in the included primary and secondary 
literature. 

Meta-bias(es) 

Assessment of meta-biases was not undertaken due to 
the heterogeneous of the included studies and the 
scoping nature of this review. 

 

Results 

The rapid review identified 24 papers that fulfilled our 
inclusion criteria (see Table 2). These papers were a mix 
of primary and secondary studies with clear relevance to 
the use of digital services or communication platforms to 
engage and interact with Australian residential energy 
customers. 

Overview of the included studies  

Four of the included studies were reviews (including one 
review of meta-analyses with quantitative integration of 

Australian data), six papers described new devices, 
software or models, and the remainder were empirical 
papers. Among the 15 empirical papers, eight were case 
studies, five were experiments, and the rest were based 
on surveys. Almost half of the studies only provided 
qualitative analyses of the results, with no quantitative 
data analyses. 

 

In terms of research focus, the studies were classified 
into two categories: those focusing on digital 
technologies to provide feedback on energy 
consumption (17 papers), and those focusing on 
education around energy efficiency and conservation (7 
papers). Sample sizes ranged from one to 3666 
participants, with target samples including both narrow 
segments of the population (e.g., students, the elderly, 
low-income households) and broader cross-sectional 
samples of households, mostly in urban areas. 
Unfortunately, most included studies provided limited 
details on sample selection and data collection 
procedures, thus making classification and quality 
assessment of the included studies difficult. 
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Table 2. List and the main characteristics of the included studies. 

Background colours delineate different groups of studies, by their study type and main topic. Legend:  

 = review + smart grid / 

metering / feedback 
 = review / empirical + smart 

grid / metering / feedback 
 = method / design + smart   

grid / metering / feedback 
 = empirical + smart grid / 

metering / feedback 
 = empirical + education / 

gamification 

 

First Author_Year Title Main topic Main topic details 
Communic
ation 

medium 

Geographic 
location / 

focus  

Comments on 
geographic 

location 

Study type 
Research 
methods 

Synthesis Funding 

Lyster_2010 Smart grids: 
Opportunities for 
climate change 

mitigation and 
adaptation 

smart grid / 
metering / 
feedback 

Demand Side 
Management 
approaches within 

smart grids 

mixed Australia 
and other 
countries 

Australia, 
European Union 
and United 

States of 
America 

review narrative 
review 

qualitative not reported 

Strengers_2008 Comfort expectations: 
the impact of demand-
management 

strategies in Australia 

smart grid / 
metering / 
feedback 

Electricity demand 
management using 
smart metering 

special 
device 

region(s) 
within 
Australia 

South Australia, 
New South 
Wales 

review narrative 
review 

qualitative Australasian 
CRC for 
Interaction 

Design, 
Australian 
Housing and 

Urban 
Research 
Institute  

 

McKerracher_ 

2013 

Energy consumption 
feedback in 

perspective: 
Integrating Australian 
data to meta-analyses 

on in-home displays 

smart grid / 
metering / 

feedback 

Use of dedicated 
displays for providing 

real-time feedback on 
electricity 
consumption, smart 

grid-related 

special 
device 

global + 
Australia - 

nationwide 

global + 
Australia 

nationwide 

review / 
empirical 

review of 
meta-

analyses 

qualitative / 
quantitative 

(meta-
analysis) 

not reported 

Kohn_2010 Smart Camp: A 
sustainable digital 

ecosystems 
environment 

smart grid / 
metering / 

feedback 

Use of wireless 
personal area 

technique for 
monitoring and control 
household electricity 

consumption 

special 
device / 

software 

region(s) 
within 

Australia 

mining 
communities in 

Western 
Australia 

method / 
design 

technical 
design + 

proof of 
concept 

qualitative not reported 

Kohn_2010a Smart Camp: 

Environmental 
sustainability through 
intelligent automation 

technologies 

smart grid / 

metering / 
feedback 

Use of wireless 

personal area 
technique for 
monitoring and control 

household electricity 
consumption 

special 

device / 
software 

region(s) 

within 
Australia 

mining 

communities in 
Western 
Australia 

method / 

design 

technical 

design + 
proof of 
concept 

qualitative not reported 
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First Author_Year Title Main topic Main topic details 

Communic

ation 
medium 

Geographic 

location / 
focus  

Comments on 

geographic 
location 

Study type 
Research 
methods 

Synthesis Funding 

Marwan_2011 Demand side 

response to mitigate 
electrical peak 
demand in Eastern 

and Southern 
Australia 

smart grid / 

metering / 
feedback 

Application of remote 

Demand-Side-
Response model at 
consumers’ premises 

special 

device / 
software / 
Internet 

region(s) 

within 
Australia 

Eastern and 

Southern 
Australia 

method / 

design 

technical 

design + 
proof of 
concept 

using 
simulated 
data 

quantitative / 

qualitative 

Directorate 

General of 
Higher 
Education 

Department 
of National 
Education 

the 
Indonesian 
Government

, State 
Polytechnic 
of Ujung 
Pandang 

Makassar 
Indonesia 

Marwan_2012 Smart grid-demand 
side response model 
for optimization of air 

conditioning 

smart grid / 
metering / 
feedback 

Demand side 
management 
approaches to 

optimise air 
conditioning usage, 
intelligent control 

special 
device / 
software 

Australia - 
nationwide 

Australia 
nationwide 

method / 
design 

technical 
design + 
proof of 

concept 
using 
simulated 

data 

quantitative / 
qualitative 

not reported 

Nguyen_2008 A model of domestic 
energy management 

enabling low-cost 
technology 

smart grid / 
metering / 

feedback 

Microcontroller based 
remote controlled 

home automation, 
demand side 
Automatic Meter 

Reading 

special 
device / 

software 

Australia 
and other 

countries 

some design 
aspects were 

specifically 
addressing 
Australian 

system, however 
the proposed 
system may be 

applicable 
globally 

method / 
design 

technical 
design + 

proof of 
concept 

quantitative / 
qualitative 

Residential 
Scale 

Energy 
Services 
project, 

Tasmanian 
ICT Centre, 
CSIRO, 

Australia 

Ramakrishnan_ 

2012 

A web of things (WOT) 
approach to smart 

household energy 
management for 
sustainable living 

smart grid / 
metering / 

feedback 

Using smart home 
technology to manage 

electricity usage  

special 
device / 

software / 
Internet 

Australia - 
nationwide 

design based on 
an Australian 

household, as a 
case study 

method / 
design 

technical 
design + 

proof of 
concept 

quantitative / 
qualitative 

work was 
conducted 

partially at 
the 
Dependable 

Evolvable 
Pervasive 
Software 

Engineering 
Group, 
Politecnico 
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First Author_Year Title Main topic Main topic details 

Communic

ation 
medium 

Geographic 

location / 
focus  

Comments on 

geographic 
location 

Study type 
Research 
methods 

Synthesis Funding 

di Milano 

Witherden_2013 Managing peak 
demand using direct 
load monitoring and 

control 

smart grid / 
metering / 
feedback 

Demand response via 
smart techniques 
(monitoring / 

controlling) 

special 
device / 
Internet 

special 
device / 
Internet 

Australia 
nationwide 

method / 
design 

technical 
design + 
proof of 

concept 

qualitative not reported 

Black_2010 Intrinsic changes: 
Energy saving 
behaviour among 

resident university 
students 

smart grid / 
metering / 
feedback 

Effects of real-time 
feedback (in-home 
ecoMeter display) and 

social marketing 
electricity consumption  

special 
device / 
Internet 

region(s) 
within 
Australia 

on-campus 
residential 
undergraduate 

university 
students, Wagga 
Wagga campus, 

Wagga Wagga , 
New South 
Wales 

empirical experimen
tal + 
survey 

quantitative / 
qualitative 

not reported 

Fan_2016 Impact of feedback 
interventions on 
residential electricity 

demand in Australia's 
first large scale smart 
grid project 

smart grid / 
metering / 
feedback 

Comparing two 
different online energy 
feedback technologies 

for household energy 
demand management 

special 
device / 
Internet 

region(s) 
within 
Australia 

greater Sydney 
region in New 
South Wales 

empirical experimen
tal 

quantitative Australian 
Postgraduat
e 

Award 
(APA), CRC 
for Low 

Carbon 
Living, 
SPREE 

UNSW 
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First Author_Year Title Main topic Main topic details 

Communic

ation 
medium 

Geographic 

location / 
focus  

Comments on 

geographic 
location 

Study type 
Research 
methods 

Synthesis Funding 

Lovell_2017 How do meters 

mediate? Energy 
meters, boundary 
objects and household 

transitions in Australia 
and the United 
Kingdom 

smart grid / 

metering / 
feedback 

Using smart meters to 

engage with 
household consumers 
in Australia and UK 

special 

device 

Australia 

and 
overseas 

Australia and the 

United Kingdom 

empirical case 

studies 

qualitative Future 

Fellowships 
program of 
Australian 

Research 
Council, UK 
Economic 

and Social 
Research 
Council Heat 

and the City 
project, UK 
Engineering 
and Physical 

Sciences 
Research 
Council 

IDEAL 
project 

Miller_2017 Social transition from 
energy consumers to 
prosumers: Rethinking 

the purpose and 
functionality of eco-
feedback technologies 

smart grid / 
metering / 
feedback 

Evaluating and 
discussing the existing 
eco-feedback systems 

special 
device / 
Internet / 

software 

Australia - 
nationwide 

two Australian 
houses in the 
subtropical 

climate zone 
were selected 
for the case 

study, however 
the focus was on 
Australia 

nationwide 

empirical case 
studies 

quantitative Australian 
Research 
Council 

project (ARC 
LP 
130100650) 

funded by 
the 
Australian 

Government 
and industry 

Miller_2018 Involving occupants in 

net-zero-energy solar 
housing retrofits: An 
Australian sub-tropical 

case study 

smart grid / 

metering / 
feedback 

Encouraging 

household consumers 
towards net-zero 
energy by providing 

feedback on Home 
Energy Management 
System 

special 

device 

region(s) 

within 
Australia 

simulations were 

conducted on 
one selected 
Australian 

house, however 
the experimental 
design was 

customised to 
Brisbane, 
Queensland 

empirical case study 

+ 
simulation 

quantitative / 

qualitative 

Australian 

Research 
Council 
project (ARC 

LP 
130100650 
funded by 

the 
Australian 
Government 

and industry 

Snow_2013 Curiosity to cupboard- 
self reported 

disengagement with 
energy use feedback 
over time 

smart grid / 
metering / 

feedback 

Consumers’ 
engagement patterns 

with in-home eco-
feedback on energy 
consumption 

special 
device 

region(s) 
within 

Australia 

Brisbane, 
Queensland 

empirical case 
studies 

qualitative Australian 
Research 

Council 
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First Author_Year Title Main topic Main topic details 

Communic

ation 
medium 

Geographic 

location / 
focus  

Comments on 

geographic 
location 

Study type 
Research 
methods 

Synthesis Funding 

Strengers_2008b Smart metering 

demand management 
programs: Challenging 
the comfort and 

cleanliness habitus of 
households 

smart grid / 

metering / 
feedback 

Using smart meters to 

provide feedback to 
consumers via in-
home displays and / or 

variable price signals 

special 

device 

region(s) 

within 
Australia 

suburbs of 

Sydney and the 
central coast of 
New South 

Wales, south-
eastern suburbs 
of Melbourne -

Victoria, south-
east 
Queensland 

 

empirical case 

studies 

qualitative Australasian 

CRC for 
Interaction 
Design, 

Australian 
Government
, The 

Australian 
Housing and 
Urban 

Research 
Institute 

Strengers_2011 Designing Eco-

Feedback Systems for 
Everyday Life 

smart grid / 

metering / 
feedback 

Creating more realistic 

eco-feedback 
programs based on 
different household 

energy usage patterns 
/ needs 

special 

device 

region(s) 

within 
Australia 

South East 

Water’s 
EcoPioneers 
pilot program in 

Victoria, 
Currumbin 
EcoVillage 

housing 
development in 
Queensland, 

EnergyAustralia’
s Dynamic Peak 
Pricing trial in 

New South 
Wales 

empirical case 

studies + 
design 
proposal 

qualitative Australasian 

CRC for 
Interaction 
Design, The 

Australian 
Housing and 
Urban 

Research 
Institute 

Arendt_2014 Simulating house 

cooling methods to 
decrease energy 
consumption by 

creating awareness 
and attitude change 

education / 

gamification 

Using gamification to 

create awareness to 
use energy 
conservative house 

cooling 

software / 

hardware 
solution 

region(s) 

within 
Australia 

Australia's 

tropical zone 

empirical experimen

tal (before-
after) 

qualitative not reported 

Gordon_2018 Storying energy 
consumption: 
Collective video 

storytelling in energy 
efficiency social 
marketing 

education / 
gamification 

Using video 
storytelling in social 
marketing to promote 

energy efficiency 

Internet region(s) 
within 
Australia 

regional New 
South Wales  

empirical case 
studies + 
design 

proposal 

qualitative Low Income 
Energy 
Efficiency 

Program, 
Department 
of Industry 

and 
Science, 
Australian 

Government 
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First Author_Year Title Main topic Main topic details 

Communic

ation 
medium 

Geographic 

location / 
focus  

Comments on 

geographic 
location 

Study type 
Research 
methods 

Synthesis Funding 

Gray_2011 Can social marketing 

segmentation 
initiatives be used to 
increase household 

electricity 
conservation? 

education / 

gamification 

Online social 

marketing to promote 
household energy 
conservation 

Internet region(s) 

within 
Australia 

New South 

Wales 

empirical survey quantitative not reported 

Ma_2016 Warm glow from green 

power: Evidence from 
Australian electricity 
consumers 

education / 

gamification 

Creating online portal 

to engage consumers 
in green energy 
selection decisions 

Internet region(s) 

within 
Australia 

Western 

Australia 

empirical experimen

tal 
(simulated 
choices) 

quantitative Australian 

Research 
Council, 
Research 

Developmen
t Award from 
the 

University of 
Western 
Australia 

Parrish_2017 Communicating 
energy efficiency to 
senior citizens: The 

influence of solar-PV 
and role of technology 

education / 
gamification 

Communicating 
energy conservation 
tips with senior 

citizens via SMS and 
voltage optimisation 
units 

mobile / 
special 
device 

region(s) 
within 
Australia 

Western 
Australia 

empirical experimen
tal 

quantitative Low Income 
Energy 
Efficiency 

Program of 
Commonwe
alth of 

Australia 

Yam_2017 How does serious M-
game technology 

encourage low-income 
households to perform 
socially responsible 

behaviors? 

education / 
gamification 

Encouraging energy 
efficient behaviour 

through a mobile 
game 

mobile region(s) 
within 

Australia 

Brisbane, 
Queensland 

empirical case 
studies 

qualitative Australian 
government 
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Table 3. Additional details of the included empirical studies. (in order as presented in Table 2) 

 

First 
Author_Year 

Recruitment 
method 

Response 
rate 

Targe sample  
Sample 
size 

Sampling 
method 

Comments on 
sampling method 

Data collection 
method and type 

Frequency 
of data 
collection 

Comments on 
data collection 

Duration 
of study 

Black_2010 not reported not 
reported 

residents who live in 
comparable self-catered 
residences 

48 
residences
, 61 

individual 
survey 
responden

ts 

quota 
sampling 

quota sampling, 
based on specific 
experimental 

designs 
(measurements and 
interventions 

provided) 

energy usage 
measurements, 
responses in focus 

groups and online 
survey 

not reported electricity 
consumption was 
measured in kWh 

26 weeks 
divided 
among 3 

phases 
over 1 
year 

Fan_2016 subjects were 

drawn from The 
Smart Grid 
Smart City 

(SGSC) trial 

not 

reported 

demographically 

heterogeneous sample 
from across the greater 
Sydney region 

3666 not 

reported 

sampling was based 

on participation on 
Home Energy 
Monitor, Home 

Energy Online, 
Home Energy 
Network and No 

Installation (Control) 

electricity 

readings, surveys 

electricity 

usage was 
measured 
half hourly 

electricity 

consumption was 
measured in kWh 

4 years 

Lovell_2017 not reported not 
reported 

interviews with 25 
experts representing 

broad range of 
Australian governmental 
and no-governmental 

organisations and 
bodies, utility and 
metering companies; 12 

interviews with key 
decision maker from the 
State of Victoria 

27 not 
reported 

no details available interviews one-off qualitative 
responses to 

interview 
questions 

2 years 
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First 
Author_Year 

Recruitment 
method 

Response 
rate 

Targe sample  
Sample 
size 

Sampling 
method 

Comments on 
sampling method 

Data collection 
method and type 

Frequency 

of data 
collection 

Comments on 
data collection 

Duration 
of study 

Miller_2017 Australian 

households 
subject to post 
occupancy 

evaluation 
(POE) studies 

not 

reported 

Australian households 

subject to post 
occupancy evaluation 
(POE) studies during the 

preceding 8 years 

2 not 

random 

two comparable 

detached single 
family homes 
households in the 

subtropical climate 
zone; the 
households differ by 

the type of available  
eco-feedback 
technologies  

electricity usage, 

electricity 
generated by solar 
panels, electricity 

exchanged with 
the grid, energy 
flows into and out 

of storage 

every 1 

minute 

total energy 

generations / 
usages were 
measured in MWh, 

solar performance 
was measured in 
kWh/kWp) for 

1 year 

Miller_2018 not reported not 
reported 

Single household 
interested in a net zero 
energy home 

1 not 
reported 

no details available temperature and 
humidity 
monitoring, 

electrical 
measurements, 
thermal imaging 

temperature 
was 
measured 

half hourly 

voltage, real 
power, power 
factor and 

frequency, 
temperature, 
humidity, building 

air permeability 

3 months 

Snow_2013 Social media, 

leaflets, 
recommendation
s  

not 

reported 

permanent residents of 

dwellings and involved 
in managing their utility 
bills 

23 not 

random 

based on presence 

of an energy monitor 

semi -structured 

interviews, audit 
tours of the 
dwelling 

one-off n/a not 

reported 

Strengers_ 

2008b 

recruiting 

households with 
smart meters 
and already 

involved in 
demand 
management 

programs  

not 

reported 

households with smart 

meters and already 
involved in demand 
management programs  

38 quota 

sampling 

quota sampling by 

geographic location 

digitally recorded, 

semi-structured, 
face-to-face 
interviews; 

observing and 
documenting 
householders and 

the household 

not reported interviews using 

open-ended 
questions 

not 

reported 



 

20 

 

First 
Author_Year 

Recruitment 
method 

Response 
rate 

Targe sample  
Sample 
size 

Sampling 
method 

Comments on 
sampling method 

Data collection 
method and type 

Frequency 

of data 
collection 

Comments on 
data collection 

Duration 
of study 

Strengers_2011 emails, letters 

and refereeing 
by already 
participating 

households 

not 

reported 

Australian households 

from three existing 
research programs/trials 

26 not 

random 

households self-

selected for 
participation 

group household 

interview, 
documenting 
household 

technologies and 
householders’ 
practices 

not reported qualitative 

responses to 
interview 
questions 

2 hours 

per 
household 
visit 

Arendt_2014 not reported not 
reported 

home owners with 
variable computer 
literacy (low-high), aged 

20-80 

13 stratified/q
uota 
sampling 

sampled based on 
age groups 

individual 
interviews (before-
after) and a 

questionnaire 
given during user 
testing 

 before, 
during and 
right after 

testing 

interviews 
analysed to 
determine 

behavioural 
change after 
exposure to the 

game/simulation 

not 
reported 

Gordon_2018 approaching 
community 
social groups, 

customer base 
of service 
providers, 

housing 
providers.; 
interviewing 

participants of 
the community-
based energy 

efficiency 
programme  

not 
reported 

low-income 
homeowners or private 
tenants, aged 60+ years, 

located in regional New 
South Wales 

106 not 
random + 
random 

purposive sampling 
(focus groups) and 
random sampling 

(interviews) 

qualitative focus 
group interviews, 
ethnographic 

interviews 

one-off qualitative 
responses to 
interview 

questions 

3 years 
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First 
Author_Year 

Recruitment 
method 

Response 
rate 

Targe sample  
Sample 
size 

Sampling 
method 

Comments on 
sampling method 

Data collection 
method and type 

Frequency 

of data 
collection 

Comments on 
data collection 

Duration 
of study 

Gray_2011 local telephone 

directories  

not 

reported 

individual consumers of 

electricity from Sydney, 
Wollongong, and 
Newcastle 

188 stratified 

random  

"stratified random 

cross-sectional 
telephone sample of 
electricity 

consumers were 
initially contacted 
using local 

telephone 
directories as the 
source to prequalify 

respondents" 

online survey 

responses (using 
scale points) 

one-off survey questions 

were designed to 
take scores as 
answers 

5-10 

minutes 
for online 
survey 

Ma_2016 through a series 
of online 

surveys, 
completed 
responses were 

selected 

not 
reported 

consumers of Synergy 
electricity network in 

Perth, Western Australia 

831 quota 
sampling 

quota sampling 
based on the 2011 

Australian Census 
data; in the final 
sample females and 

people with higher 
education were 
overrepresented 

survey, 
measurements 

from a simulation 
software 

one-off responses to the 
survey questions 

leads to changes 
in the simulation 
software; time 

spent for 
questions was 
measured, 

simulated 
calculations were 
made based on 

the responds to 
the survey 
questions 

not 
reported 

Parrish_2017 minimally 
targeted 

marketing 
campaigns 

not 
reported 

only households with at 
least one senior citizen 

was selected, outliers 
were removed 

127 random Random assignment 
to one of three 

experimental groups  

electricity 
consumption 

measurements, 
telephone surveys 

electricity 
usage was 

measured 
half hourly 

electricity 
consumption was 

measured in kWh 

2 years 

Yam_2017 selected by a 

consumer panel 

not 

reported 

low income (less than 

$50,700 per annum) 
households with 2 to 5 
members between 12 to 

60 years of age 

 

6 quota 

sampling 

quota sampling interview not reported using emoticon 

(icon representing 
emotions) on 
interview 

questions about 
the game 

interviews 

were held 
after one 
week of 

playing the 
game 
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Table 4. Summary of the conclusions for the included studies (in alphabetical order) 

First Author 
_year 

Summary of scope and main conclusions 

Arendt_2014 reports on how gamification can be used to educate residents about energy-efficient house cooling 
options. Interactive simulations were created to educate and persuade the homeowners to opt for 
the low-energy natural cooling methods in order to reduce their dependency on electrical cooling 
appliances. The study results indicate that the intervention resulted in an increased knowledge and 
motivation to use natural home cooling methods and save energy. 

Black_2010 explores the role of intrinsic motivation (i.e. behaviour driven by internal rewards such as personal 
satisfaction, as opposed to extrinsic rewards such as financial or material incentives) in encouraging 
energy saving behaviours. An experimental study is presented to examine the effectiveness of two 
interventions in reducing energy consumption among a group of university students who were 
paying a fixed amount for accommodation (including their electricity and heating bill) and hence had 
no external incentive to reduce their electricity consumption. The two interventions tested were a 
social marketing program alone and a combined strategy of social marketing and a house energy 
consumption display unit (ecoMeter) installed in the residence. Across the different phases of the 
study, energy consumption data revealed a generally consistent pattern of lower consumption in the 
intervention groups compared to the control group. For social marketing alone, there was 17%-28% 
reduction in electricity consumption, and for the combined strategy of social marketing and an eco-
meter, there was a 22%-26% reduction. The authors conclude that these results lend support to the 
notion that appealing to intrinsically-motivated behaviours can lead to reductions in energy use. 

Fan_2016 analyses a rich dataset of 3666 households in the greater Sydney region, of which 2814 already 
had access to various energy feedback technologies. The technologies included in-house real-time 
energy displays and monitors, website-based tools, and smart appliances. The data on electricity 
consumption of participating households was collected along the data on household characteristics. 
Results indicate that high-income households were more responsive to feedback technology than 
low-income households in terms of energy consumption reduction (17% versus 3%). Moreover, 
those living in separate houses reduced average daily electricity demand by 12%, whereas there 
was little effect of feedback for those living in units. 

Gray_2011 shows how social marketing segmentation initiatives can be a useful complementary tool for policy-
makers to facilitate household electricity conservation efforts. Using a survey of 188 respondents 
from metropolitan New South Wales, the authors investigate the impact of various hypothetical 
financial rewards and feedback types on energy conservation attitudes. Based on the survey 
results, the authors conclude that incentive packages are likely to work best when they are tailored 
to the existing environmental attitudes and beliefs of the target customer population.  

Gordon_2018 explores how narrative frameworks and the use of storytelling can provide insights and practical 
tools for changing domestic energy behaviours. The paper introduces ‘collective video storytelling’ 
as a practical social marketing strategy. The storytelling combined lay narratives with technical 
narratives from energy professionals. Ten created video stories were used in an education and 
behavioural change programme in the regional New South Wales (as a part of Energy+Illawarra, a 
community energy efficiency programme). The social marketing program involved multiple 
components in addition to the narrative videos (e.g., newsletters, brochures, website, social media, 
advertising, etc.), and some households also received customised energy efficiency retrofits. An 
evaluation of the program suggests positive impacts on participants’ energy-related knowledge, 
attitudes, values, perceptions (e.g., thermal comfort) and self-reported behaviours.  

Kohn_2010 describes a prototype for a low rate wireless personal area network-based system (a “Smart Camp”) 
aimed at reducing energy consumption and contributing to environmental sustainability. The system 
includes digital technologies (e.g., in-home displays, monitoring and control of household 
appliances) and is specifically designed for use in isolated Australian outback conditions. At the time 
of the paper’s publication, the Smart Camp pilot was only in its opening phase. Thus, the paper’s 
main focus was on describing how smart automation and information systems can be used in 
remote mining site accommodations in order to improve their energy efficiency and living standards.  

Kohn_2010a defines the general requirements and outlines the architecture of the “Smart Camp” solution 
described in Kohn 2010, which aims to achieve environmental sustainability using smart automation 
technologies for multiple households located in a remote area in Western Australia. The proposed 
solution includes intelligent wireless network and automated information system automating, 
monitoring and controlling household appliances and multi-media services in order to reduce energy 
consumption and improve living conditions. The paper describes the system’s components and 
implementation infrastructure, including the use of in-home displays to assist with energy usage 
management and awareness. In terms of designing such displays, the paper cites instantaneous 
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First Author 

_year 
Summary of scope and main conclusions 

usage, expenditure and historic feedback as minimum features. The system can also be used to 
show more detailed information on electricity tariffs, carbon emissions and microgeneration. 

Ma_2016 studies consumers’ choice of green electricity programs using survey methods and discrete choice 
modelling. Specifically, the authors use realistic online interface to investigate how consumers 
choose energy products. Results of the review suggest that there are preferences for energy that 
was generated locally and for the solar power. Consumers that show preference for green electricity 
usually opt for the minimum level of commitment possible and are not influenced by the amount of 
the premium being charged. The authors interpret their findings as an indication of a buy-in ‘warm 
glow’ effect for carbon mitigation, which is consistent with results found elsewhere in the literature. 

Lovell_2017 explores the changing role of energy meters in households, as well as changes to the householder-
utility relationship. The ‘boundary object’ concept employed in this study puts objects and how 
people relate to them in the focus. Consequently, the study explores the multiple ways energy 
meters are understood across communities and institutions. The authors conceptualise a bounded 
object as being positioned between different social worlds (e.g. the worlds of individual customers, 
energy utilities, as well as government) and having flexibility to mediate the various interests of 
these social worlds. Using three case studies on digital metering in Australia and the United 
Kingdom, the authors assess the changing relationship between energy utilities and householders, 
and explore conflicts associated with the implementation of digital metering. The authors posit that 
government, utilities and householders see digital meters from very different perspectives, which 
could affect the continued roll-out of smart meters. 

Lyster_2010 assesses how the Smart Grid – an electricity network that harnesses sophisticated digital 
technology, including two-way communication systems and sensors that allow utilities to optimise 
performance of the network in real-time – can contribute to curbing carbon emissions and 
adaptation to climate change. This includes the role that the Smart Grid may play in enabling utilities 
to respond to spikes in demand and blackouts in a more effective manner. In terms of the broader 
uptake of Smart Grid technologies, the author cites potential economic and technical regulatory 
challenges that may hinder a market-led adoption of the Smart Grid, such as a limited set of agreed 
standards for the successful roll-out of the Smart Grid in Australia. 

Marwan_2011 proposes a Demand-Side-Response (DSR) model to engage electricity consumers in mitigating 
peak demand periods via automated control of energy usage and optimal incorporation of 
renewable energy sources. The proposed model aims to harness the Internet and other advanced 
communication channels to maximise benefits for both networks and customers. The technical set-
up includes an Internet relay, which is programmed to receive and respond to information from the 
Australian Energy Market Operator (AEMO) on electricity demand and price conditions. A 
multimedia tool has also been developed to allow end-users to respond to the information from the 
model. An analysis of the proposed model’s effect on electricity savings was conducted using the 
actual price and demand conditions for a sample period in Queensland. Ten scenarios were 
presented to demonstrate how the tool could assist end-users to curtail or shift demand during peak 
periods. 

Marwan_2012 develops the research of Marwan 2011 by extending a consumer demand-side response model to 
focus specifically on air-conditioning. Numerical simulations investigated the optimal response of 
end-users under scenarios of no spike, spike and likely spike price conditions. The automated 
responses include using pre-cooling to reduce reliance on air-conditioning during peak periods. The 
study results indicate the model’s potential to save energy and reduce customer electricity bills, 
contributing to mitigation of peak demand periods in Australia.  

McKerracher_
2013 

presents a meta-analysis of 27 trials – some completed in Australia – that examine the effect of 
real-time electricity consumption feedback on residential power usage. It is argued that earlier pilots 
studies have likely over-estimated the energy conservation effects of feedback. But, with recent 
technological developments in smart grids, larger and higher quality trials seem to suggest 
reductions in electricity consumption in the range of 3–5% (versus earlier claims of 6-10%). The 
authors calculate an implied carbon reduction cost of $61/tCO2e from real-time feedback and 
therefore conclude that it has limited cost-benefits for curbing carbon emissions in Australia. 
However, it may entail other benefits, such as mitigation of peak demand periods and improved 
customer retention. 

Miller_2017 focuses on prosumers (i.e., households with rooftop photovoltaic generation that are both producers 
and consumers of electricity) and their need for feedback from the utilities. Such feedback could 
help prosumers to balance energy consumption and solar generation to achieve net zero energy 
balance. Using case studies, the authors explore eco-feedback data from the view of prosumers 
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First Author 

_year 
Summary of scope and main conclusions 

and conclude that many of the current technologies are failing to meet prosumer needs. Implications 
for improved functionality and design of eco-feedback are described, with the paper also outlining 
proposed new approaches for eco-feedback technologies, such as presenting data in different time 
intervals and applying alternative visualisation techniques. Better tailored information can make it 
easier for prosumers manage their overall energy production and consumption. 

Miller_2018 tests a strategy for presenting the homeowner with various information related to home renovations 
that can result in a net zero energy home. The study also evaluates homeowner decisions and the 
resulting impacts in terms of net energy balance. Using a case study of one Australian household, 
the authors find that a citizen science approach (i.e., both researchers and homeowners 
contributing to renovation design and delivery), combined with simulation tools and experimental 
data, helped householders to achieve a 50% improvement in building thermal efficiency, alongside 
an annual average daily usage (20.1 kWh) that was almost the same as solar generation (19.6 
kWh). For the case study household, the most important decision factors appeared to be trialability 
and viability (i.e. whether the proposed action can be easily planned and implemented) as well as 
demonstrability (i.e., whether the outcomes can be quantified). As the research involved a single 
home, however, caution must be exercised in interpreting these findings and generalising the 
results more broadly. 

Nguyen_2008 outlines the technical design, implementation and testing of a proposal for a microcontroller-based 
system for home automation and demand-side Automatic Meter Reading (ARM). The proposed 
design can operate through very inexpensive microprocessor-based devices and creates a 
domestic system to perform intelligent control via power line communication.  A number of tests 
have been performed to demonstrate the efficiency of this new remote control interface, including 
an analysis of the transmission error probability. 

Parrish_2017 assesses the impact of different interventions on the energy consumption of low-income households 
inhabited by elderly people. In a trial conducted with 127 Western Australian households in 2015 
(with baseline data collected in 2014), three energy-saving approaches were tested: 1) behaviour 
change energy conservation tips sent on a weekly basis via SMS, 2) personalised feedback with the 
energy conservation tips, and 3) voltage optimisation units (i.e., a transformer designed to reduce 
energy supply by adjusting the voltage supply to a constant 222V) in addition to the tips and 
feedback. Results showed no benefits for households without solar energy generation under any of 
the above scenarios. In contrast, for households with solar energy generation, the interventions 
influenced electricity usage. With this group, energy tips alone actually saw energy consumption 
increase by 23.3%, suggesting a moral licensing effect by people already seeing themselves as 
doing their green effort by using renewable energy. However, with all three interventions, 
households with solar PV reduced consumption by 25.29%. The results also indicated that 
participants preferred to receive energy efficiency information via technology-based channels (e.g., 
SMS and email) rather than other traditional forms of communication (e.g., bills and via post). 

Ramakrishnan
_2012 

describes how monitoring, integrating and controlling appliances and electronic devices can be 
used to manage electrical energy consumption via the Web of Things (WoT). Web of Things is a  
software system that incorporates smart phones, web-enabled devices and RESTful application 
program interface. The paper proposes a system architecture for smart appliances and devices in a 
household by extending accepted protocols of WoT, as illustrated by a simulation based case-study. 
The case study is based on a in a house in Melbourne, Victoria, with washing machine and a dryer. 
The simulation results demonstrate how customers could save money and reduce emissions by 
having options of when to use household appliances. 

Snow_2013 explores how consumers disengage with household energy feedback (i.e. eco-feedback) over 
longer timeframes, particularly once the novelty effect of a feedback device has worn off. Drawing 
on 23 semi-structured interviews with Australian households, the authors concluded that an initially 
high level of interest and engagement may decline over time, giving way to disinterest, neglect or 
even technical malfunction of the feedback device. It is also suggested that the initial marketing and 
installation process of an eco-feedback device may potentially affect users’ preconceptions of the 
purpose of the device, with this having implications for subsequent use, acceptance and long-term 
engagement. The paper also provides a number of suggestions for providing eco-feedback that 
better maintains users’ interest and engagement in the ‘maintenance phase’ of using a device, once 
the initial novelty has dissipated. 

Strengers_ 

008 

draws on interviews with ten demand-management practitioners to explore the impacts of 
residential energy demand-management techniques (e.g., direct load control, variable pricing) on 
indoor temperature comfort expectations. The paper proposes that utilities undertaking demand-
management trials are both “shaping and being shaped by ‘normal’ expectations of comfort”. That 
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is, strategies for residential demand management may be affecting as what is perceived as comfort 
able indoor conditions, as well as potentially responding to these expectations. Thus, demand 
management techniques may be accelerating and legitimising the shift to accepting only a narrow 
range of temperatures (and promoting air-conditioner usage) at the expense of other more 
traditional ways of coping with fluctuating environment, e.g., by insulation, clothing, passive 
ventilation. 

Strengers_ 

2008b 

uses the concepts of habitus, field and capital developed by sociologist Pierre Bourdieu in 
conjunction with aspects of demand-management programs involving smart metering. Considering 
customers’ expectations of domestic comfort and cleanliness could be important for the success of 
such programs. Drawing upon qualitative data from two smart metering demand-management 
programs – one using critical peak pricing and one using in-house display feedback – the authors 
posit that energy feedback appears to encourage existing comfort and cleanliness expectations. 
Neither of the two studied programs had major effects on the households’ perception of comfort 
outside peak times. The authors propose a number of ways in which interactive demand-
management programs could be designed to influence various aspects of household expectations 
and behaviours. 

Strengers_20
11 

challenges the economistic perspective of householders as cost-benefit, micro-resources managers 
and explores the implications for designing eco-feedback systems where household actions are 
framed in terms of everyday behaviours in socially and culturally situated contexts and practices. 
The paper draws on three eco-feedback programs. The results suggest that rational decision-
making on behalf of householders may not be the main driver of residential electricity consumption. 
The paper advocates for program design strategies that focus more closely on activities people 
perform in their homes, including how and why they use energy and water, within specific and 
locally contingent contexts and communities. 

Witherden_ 

2013 

examines the management of peak demand using direct load monitoring and control (DLMC), which 
can be considered an enhancement of simple direct load control (DLC). DLMC takes into account 
an individual usage patterns when a decision is made about whether to ‘switch off’. It thus 
‘negotiates’ a compromise between the requirements of the utilities and the user, providing a more 
useful method of load shifting. The paper highlights the benefits of this approach and examines the 
hardware and software developments needed for its implementation in Australia. 

Yam_2017 investigates how games can assist with energy efficiency education and behaviour change using six 
low-income households in Brisbane.  The household members played three mobile phones mini-
games for one week. The three games focused on (a) using appliances for heating and cooling, (b) 
washing clothes in cooler than usual temperatures, and (c) turning unused lights and electrical 
appliances completely off. Based on interview evidence afterwards, the authors concluded that the 
games were sufficient to motivate, educate, and persuade consumers to engage in energy-efficient 
behaviours promoted in the games. However, further quantitative research is recommended to 
confirm and extend qualitative findings from this study. 

 

 

 

Overview of the excluded studies 

Table S2 lists the studies excluded from this review after 
full-text screening, alongside the reasons for exclusion. 
Most of these studies were excluded because digital 
services and communication platforms for customer 
engagement and interaction in the energy system were 
only a minor aspect of their focus. Some studies were 
excluded due to not being peer-reviewed literature: 
seven reports, one thesis and one book. Despite being 
excluded from our review, some of these publications 
may still provide useful insights that are relevant to the 
use of digital technologies to influence energy 
consumption and engage residential customers. 

 

Quality, risk of bias and confidence in 
cumulative evidence 

The quality of included studies was not formally 
assessed due to the variability in research designs and 
methodologies, which ranged from very small case 
studies through to reviews. The characteristics of 
empirical studies provided in Table 2 and Table 3 can 
serve as rough indicators of the scope and reliability of 
evidence, as well as some broad conclusions presented 
in the papers. Notably, only two studies were 
randomised experiments. Most empirical papers did not 
clearly describe the research design that was deployed. 
This suggests that there is scope for improving how the 
methodologies and outcomes of empirical studies are 
reported. 
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Review Limitations 

Our literature search was not fully comprehensive and 
relevant papers might have been missed. We included 
only peer-reviewed studies (including conference 
proceedings papers), thus omitting potentially useful 
studies from the grey literature (e.g., theses, reports, 
reviews of technology or case studies), as well as 
comprehensive but non-systematic reviews that may 
yield additional insights. We also excluded studies not 
published in English; however, given our focus on the 
national context, it seems unlikely that there are 
significant papers relevant to Australia that are not 
published in English. 

Summary and conclusions 

The purpose of this rapid review was to examine the 
literature (both primary and secondary studies) on the 
topic of digital services and communication platforms 
that allow for residential customer engagement and 
interaction with the energy system in Australia. A total of 
24 papers fulfilled our inclusion criteria. The studies 
covered a wide range of disciplines, including building 
and technology design, engineering, economics, 
psychology, sociology and marketing. Similarly, they 
also entailed a variety of research approaches and 
methodologies, including reviews, design or model 
proposals, case studies, experiments and surveys. 
Almost half of the studies were qualitative in nature, 
while the other half included quantitative data analyses. 
Not surprisingly, given the growing interest in this area, 
eight of the 24 papers included in this review were 
published in 2017. 

This review did not intend to answer perhaps the most 
pragmatic question related to our topic: ‘What is the 
most successful and effective means of using digital 
services and communications platforms to engage with 
Australian energy customers?’ Based on the published 
peer-reviewed literature that is currently available, this 
question would be difficult to answer. This is because 
there have been very few large-scale, well-designed 
studies (e.g., scientifically robust experiments with 
sufficiently large samples of participants) conducted in 
the Australian context to date. Given the commercial 
competitive edge for utilities that have more effective 
digital services and platforms, one might speculate that 
much of the leading-edge knowledge in this area is still 
proprietary and not being published via peer-reviewed 
papers in the public sphere. 

Furthermore, for the findings that are indeed published, 
there are methodological limitations that may restrict the 
reliability and generalisability of reported results. While 
this rapid review did not formally assess the quality of 
included studies, a number of limitations were observed. 
For example, in addition to a relative lack of randomised 
experiments, many of the studies identified in this rapid 
review had very small samples or were conducted in one 
city or region of Australia. Such features may limit the 
external validity and generalisability of observed results, 
given Australia’s varied demographic populations and 
climate zones. 

Indeed, a reasonable conclusion from the empirical 
studies identified via this review is that there is unlikely 
to be a one-size-fits-all approach to engaging energy 
customers using digital services and communication 
platforms. The largest study included in this review found 
that the impacts of three interventions varied across 
different demographic groups. Market segmentation 
studies further suggest that more customised, tailored 
marketing techniques could be employed to target the 
most effective energy saving interventions to the 
relevant demographic groups. One strength of online 
engagement and digital communication is that customer 
interfaces can be tailored to different customer segments 
and subgroups. There is clearly more research that 
could be conducted in this area. 

Another conclusion to emerge from this review is an 
awareness of the complex nature of the underlying 
dynamics at the intersection of energy customers and 
technologies. An interdisciplinary perspective towards 
the customer engagement process may help avoid or 
ameliorate unanticipated or unintended consequences. 
Some of the studies revealed how exclusive engineering 
solutions (e.g., plug and play) or economic solutions 
(e.g., price signals or simple information transparency) 
can sometimes result in muted or even perverse 
outcomes. For example, one study found that even a 
supposedly simple and positive intervention such as 
providing energy saving tips can lead to an increase in 
energy consumption for some customers. Similarly, 
another set of papers indicated that the designers of 
intervention devices or programs often do not seem to 
be aware or appreciate that their device or program 
design may reinforce comfort expectations or practices 
that eschew or diminish other sustainable lifestyle 
options (e.g., putting on a jumper indoors). Research 
that advocates using sociological concepts (e.g., the 
habitus, situated and social practices, and narratives) is 
illustrative of the types of interdisciplinary, collaborative 
approaches that are feasible and are being attempted in 
practice. However, more research could be undertaken 
in this area, particularly in terms of providing ex-post, 
quantitative evidence of the effectiveness of different 
interventions and programs.  

In summary, this rapid review highlights the challenging 
nature of drawing evidence-based conclusions about the 
impacts of digital services and communication platforms 
on customer engagement in Australia’s energy system. 
Due to the relative lack of large-scale, empirically robust 
studies in this country, more rigorous research (including 
randomised experiments with large samples) is needed. 
Nevertheless, this review points towards a growing body 
of indicative results that can shed light on key priorities, 
insights and tools for the next stage of developing 
customer-focused digital services, communication 
platforms and other technologies for the sector. Moving 
forward, value could be gained by undertaking a more 
detailed and focused review of specific questions related 
to digital engagement and interaction with customers, 
especially the role of feedback in shaping the energy-
related behaviour of Australian households. 
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Resources, workload and timeline 

 

Figure 2. Review team members. 

 

 

 

Figure 3. Review timeline. 
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Table 5. Workloads (in hours) of the team members for each main review stage. 

Review Stage ML GS FS SN PT EF Total Comments 

Team formation 2   2  1 5 Shared hours with RR2.2 

Question refinement 10 4  2 1 1 18  

Protocol preparation 4 1  1   6  

Search and screening 8 4 11    23  

Data extraction 2 24 2    28  

Synthesis / Report 26 5  2 21 8 60  

Total 52 36 13 7 22 10 140 h 
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Supplementary Information 

 

Table S1. Table of snowballing results. NF – paper not found in the Scopus database. 

Snowballing 

from: First 
Author 

_year 

Snowballing from: Title N citing papers 

screened 

N cited papers 

screened 

N total 

screened 

Yam_2017 How does serious M-game technology encourage low-
income households to perform socially responsible 
behaviors? 

96 4 100 

McKerracher_
2013 

Energy consumption feedback in perspective: 
Integrating Australian data to meta-analyses on in-
home displays 

65 25 90 

Lyster_2002 Smart grids: Opportunities for climate change mitigation 
and adaptation 

NF NF 0 

Strengers_200

8 

Comfort expectations: the impact of demand-

management strategies in Australia 

44 39 83 

Gordon_2018 Storying energy consumption: Collective video 

storytelling in energy efficiency social marketing 

87 0 87 

Miller_2018 Involving occupants in net-zero-energy solar housing 
retrofits: An Australian sub-tropical case study 

44 1 45 

Lovell_2017 How do meters mediate? Energy meters, boundary 
objects and household transitions in Australia and the 
United Kingdom 

NF NF 0 

Parrish_2017 Communicating energy efficiency to senior citizens: The 
influence of solar-PV and role of technology 

6 0 6 

Ma_2016 Warm glow from green power: Evidence from Australian 
electricity consumers 

44 3 47 

Fan_2016 Impact of feedback interventions on residential 

electricity demand in Australia's first large scale smart 
grid project 

19 1 20 

Arendt_2014 Simulating house cooling methods to decrease energy 

consumption by creating awareness and attitude 
change 

25 1 26 

Witherden_201

3 

Managing peak demand using direct load monitoring 

and control 

18 0 18 

Snow_2013 Curiosity to cupboard- self reported disengagement with 

energy use feedback over time 

27 17 44 

Marwan_2012 Smart grid-demand side response model for 
optimization air conditioning 

11 5 16 

Ramakrishnan
_2012 

A web of things (WOT) approach to smart household 
energy management for sustainable living 

NF NF 0 

Gray_2011 Can social marketing segmentation initiatives be used 

to increase household electricity conservation? 

NF NF 0 

Marwan_2011 Demand side response to mitigate electrical peak 25 7 32 
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demand in Eastern and Southern Australia 

Kohn_2010 Smart Camp: A sustainable digital ecosystems 
environment 

27 0 27 

Fung_2010 A proposed study on the use of ICT and smart meters 
to influence consumers' behavior and attitude towards 
renewable energy 

17 3 20 

Black_2010 Intrinsic changes: Energy saving behaviour among 
resident university students 

52 3 55 

Kohn_2010a Smart Camp: Environmental sustainability through 

intelligent automation technologies 

21 3 24 

Nguyen_2008 A model of domestic energy management enabling low-

cost technology 

14 9 23 

Strengers_201
1 

Designing Eco-Feedback Systems for Everyday Life 55 126 181 

Miller_2017 Social transition from energy consumers to prosumers: 
Rethinking the purpose and functionality of eco-
feedback technologies 

34 3 37 

Strengers_200
8b 

Smart metering demand management programs: 
Challenging the comfort and cleanliness habitus of 
households 

33 77 110 

Total:    1091 
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Table S2. Table of the excluded studies at the full-text screening stage, with reasons. 

First Author_year Title Reason for exclusion 

Bejoy_2017 Optimal Scheduling of Appliances through Residential Energy 
Management 

not specifically focused on online or digital 
engagement 

Fung_2010 A proposed study on the use of ICT and smart meters to 
influence consumers' behavior and attitude towards renewable 
energy 

Outlines proposed research only: does not 
provide any results or conclusions 

Fung_2013 Comparing Renewable Energy Policies in Four Countries & 
Overcoming Consumers' Adoption Barriers with REIS 

not specifically focused on online or digital 
engagement : digital / online engagement 
with Australian energy consumers, is 

minor part of the discussion 

Green_2017 Citizen utilities: The emerging power paradigm not specifically focused on online or digital 
engagement 

Fung_2014 Technology deployment to influence consumers' adoption 
behaviour on renewable energy 

not specifically focused on online or digital 
engagement : only engagement type 

discussed related to Australia is incentives 
provided by government to install solar 
panels 

Romanach_2014 Behaviour change and energy consumption: A case study on 
engaging and retaining participation of low-income individuals 

not specifically focused on online or digital 
engagement 

Hall_2013 Increasing energy-saving actions in low income households to 

achieve sustainability 

not specifically focused on online or digital 

engagement; social media-based 
engagement has only been discussed to 
compare with more credible methods 

(face-to-face discussions) 

Strengers_2010 Air-conditioning Australian households: The impact of dynamic 
peak pricing 

Dynamic Peak Pricing (DPP) is just a 
passive way of engagement with 

consumer, and can be seen as direct 
energy control, no engagement with 
consumer 

Wills_2010 Alarming visual display monitors affecting shower end use water 
and energy conservation in Australian residential households 

water usage is the main focus, and 
electricity is the secondary and minor 
focus 

Jeddi_2017 Dynamic Programming Based Home Energy Management Unit 
Incorporating PVs and Batteries 

direct energy control, no engagement with 
consumer 

Morris_2015 Application of a Bayesian Network complex system model to a 
successful community electricity demand reduction program 

not specifically focused on online or digital 
engagement 

Paladino_2012 Competing on service and branding in the renewable electricity 

sector 

not specifically focused on online or digital 

engagement 

Hill_2018 Community energies: Exploring the socio-political spatiality of 
energy transitions through the Clean Energy for Eternity 

campaign in New South Wales Australia 

not specifically focused on online or digital 
engagement 

Eagle_2017 Social marketing strategies for renewable energy transitions not specifically focused on online or digital 

engagement study is based on 
questionaries 

Dowd_2013 Energymark: Empowering individual Australians to reduce their 

energy consumption 

not specifically focused on online or digital 

engagement 
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Moloney_2010 Transitioning to low carbon communities-from behaviour change 

to systemic change: Lessons from Australia 

not specifically focused on online or digital 

engagement 

Snow_2015 When an eco-feedback system joins the family consumer behaviour is observed by video 

recording households, however no 
feedback towards consumer is provided 

Strengers_2010b Air-conditioning Australian households: The impact of dynamic 

peak pricing 

not specifically focused on online or digital 

engagement, only uses smart metering to 
compute variable energy rates 

Devine-

Wright_2012 

Renewable energy and the public: From NIMBY to participation full-text pdf not available, this is a book 

De_Bortoli_2009 Adelaide solar city: Innovative solutions to engage consumers 
and facilitate behavioural change 

report, not peer-reviewed 

Alfaki_2016 Investigating a Fast, Reliable and Cost-Effective Communication 
Technology for Managing Residential Loads  

thesis 

Partridge_2007 Customer survey feedback from demand management and 
planning project investigations 

report (NSW) 

Pearce_2015 Providing households with real-time feedback from the 

monitoring of energy consumption and generation 

report (thesis UWA) 

Gardner_2017 Exploring the drivers and barriers of consumer engagement in 
the Victorian retail energy market 

report (Vic, CSIRO), very relevant 

Dennis_2007 Broadband Communication Enables Sustainable Energy 
Services 

report 

Westmore_2012 Emerging energy services: Issues for consumers: awareness, 
engagement, protection 

report (COAG Energy Council) 

CSIRO_ENA_201

6 

Electricity Network Transformation Roadmap: Customer 

Engagement Handbook 

report (ENA CSIRO) 
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