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ed to the concept of ‘bounded rationality’ (Simon
1959; Sanstad and Howarth 1994; Conlisk 1996),
which implicitly presumes that information acqui-
sition is costly and the processing of information is
cognitively burdensome, impeding optimization as
postulated for the rational homo economicus.

While previous literature evaluates the relation-
ship between energy and financial literacy and ap-
pliance choices or energy use (Blasch, Filippini,
and Kumar 2019; Blasch et al. 2017; Brounen, Kok,
and Quigley 2013; Brent and Ward 2018; Blasch et
al.2021) or studies the socioeconomic determinants
of energy-related investment literacy (Blasch et al.
2021; Filippini, Kumar, and Srinivasan 2020), this
study analyzes whether targeted interventions in
the form of a short online educational programme
and an online calculator tool have the potential to
increase an individual’s ability to identify the elec-
trical appliance with the lower lifetime cost when
confronted with a choice between two appliances.
The first intervention, based on educational slides,
is designed to improve the consumers’ knowledge
on how to compare the lifetime cost of applianc-
es, i.e. to increase energy and investment literacy.
The second intervention, a simple online calculator
that compares the lifetime costs of two appliances,
potentially minimizes the cognitive effort that an
individual needs to spend on the calculation. These
interventions differ from those used in previous
studies focused on the impact of efficiency labels
or labels providing additional energy use informa-
tion on the choice of household appliances (An-
dor, Gerster, and Sommer 2020; Davis and Metcalf
2016; Hille et al. 2018; Houde 2018; Newell and
Siikamiki 2014). Rather than testing the impact of
providing information, we test the impact of in-
struments that help consumers process the avail-
able information. For these types of interventions,
the term ‘boosting’ has recently been introduced,
which refers to behavioural policy measures that
‘target the individual’s skills and knowledge, the
available set of decision tools, or the environment
in which decisions are made’ (Griine-Yanoff and
Hertwig 2016, 152)).

The impact of the two interventions is analysed

L]

by performing an online randomized controlled
trial among two independent samples of Swiss
households in which participants have to choose
between two appliances differing in purchase price
and energy consumption. The participants are not
asked to choose their preferred appliance, but to
identify the electrical appliance that minimizes the
total lifetime cost. The first sample (HSEU-Bern
sample) comprises 916 households residing in the
city of Bern, whereas the second sample (SHEDS
sample) comprises 5,015 households randomly
sampled from households residing in the German-
and French-speaking parts of Switzerland. By es-
timating several probit models, we find evidence
across both samples suggesting that both decision
aids are effective in increasing the probability that
an individual identifies the electrical appliance
with the lowest lifetime cost.

Given the documented effect from the online
tool and the relatively low cost from developing
such a tool, we suggest that online investment cal-
culators provided through mobile phone applica-
tions can effectively boost consumers’ decisions,
be it in the domain of electrical appliances or other
domains that require solving complex, inter-tem-
poral optimization problems. From a policy point
of view, they provide a cost-effective and easy to
implement instrument to empower the boundedly
rational consumer in making optimal choices.

The remainder of the paper is organized as fol-
lows. Section II discusses the role of decision aids
and energy and investment literacy and proposes a
simple theoretical framework to study their impact
on appliance choice. The dataset and the experi-
mental design are presented in Section I11. Section
IV presents the results and Section V concludes.
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Boosting the choice of energy-efficient home appliances:
the effectiveness of two types of decision support

ABSTRACT

Consumers’ limitations in assessing the life-
time cost of household appliances may sustain the
much-cited energy efficiency gap. We analyse the
impact of an individual’s energy and investment
literacy and two different types of decision sup-
port on the ability to identify the appliance with
the lower lifetime cost in an online randomized
controlled trial among two independently chosen
samples of the Swiss population. In a decision
task, participants choose between appliances with
different lifetime cost. One treatment offers a short
education programme on how to calculate the life-
time cost of an appliance — via a set of information
slides. The second treatment provides access to an
online lifetime-cost calculator tool. We find that
pre-treatment energy and investment literacy are
positively associated with the probability of iden-
tifying the appliance with the lowest lifetime cost.

Evidence in this paper suggest that both deci-
sion aids boost identification of energy-efficient
appliances. We discuss strategies to scale up these
boosters.

|. Introduction

As shown by Attari et al. (2010) for the US, by
Brounen, Kok, and Quigley (2013) for the Neth-
erlands and by Blasch et al. (2017) for Switzer-
land, the level of energy-related knowledge and
investment literacy in the population tends to be
relatively low. Moreover, Blasch, Filippini, and
Kumar (2019) show that a significant share of indi-
viduals do not seem to consider the lifetime cost of
electrical appliances when choosing between two
appliances. From an energy policy point of view,
it would therefore be desirable to improve the lev-
el of investment literacy among consumers and to
reduce their deliberation cost, i.e. their cognitive
cost of assessing different investment options, so
that consumers are more likely to engage in life-
time cost calculations. To this end, educational
programmes and decision-support tools that aim

to increase the literacy among consumers or to re-
duce deliberation cost can be thought as ‘boosts’
—i.e. as tools that improve people’s competence
to make their own choices (Hertwig 2017). In other
contexts, it has been demonstrated that setting up
education programmes and providing high-quality
decision aids in the decision situation can empow-
er consumers to make better financial decisions
(Bernheim, Garrett, and Maki 2001; Goda, Man-
chester, and Sojourner 2014; Savikhin 2013).

The increasing distribution of internet access
within households opens the opportunity to pro-
pose educational materials that can be accessed
quickly and easily.

Recent research in the energy domain has shown
that a household’s level of energy, investment or fi-
nancial literacy can positively influence its level of
energy efficiency by supporting individuals’ choic-
es of more efficient electrical appliances and light-
ing (Blasch, Filippini, and Kumar 2019; Blasch et
al. 2017; Brounen, Kok, and Quigley 2013; Brent
and Ward 2018; Blasch et al. 2021). In fact, identi-
fying the most cost-effective, and ideally also most
energy-efficient, electrical appliance can be chal-
lenging for the consumer. To make an economical-
ly rational choice, an individual should perform an
investment analysis, taking into account not only
the purchase price of the appliances but also their
future operating costs. The latter depend on the
electricity consumption of the appliance, the ex-
pected intensity and frequency of use, the expect-
ed lifetime of the appliance as well as current and
future electricity prices. There is ample evidence
from other domains such as financial investments,
credit card use and pension decisions, that many
individuals make suboptimal decisions when con-
fronted with complex calculations (Agarwal and
Mazumder 2013; Altman 2013). Calculating the
expected lifetime cost of an electric appliance cre-
ates ‘deliberation cost’ (Pingle 2015), often also re-
ferred to as ‘decision-making cost’ or ‘optimization
cost’(Conlisk 1996). The concept is closely relat-
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The Motion 3 is a pillow with built-in airbags, a con-
trol unit (Solution Box) with an acoustic sensor for re-
ceiving snoring sounds, and an air pressure sensor that
detects your head position on the pillow. It also has a
sub-module to maximize accuracy in detecting snoring
sounds.

5. Sleep Number smart furniture

Keeping with the theme of good sleep, the Sleep
Number was designed to create an ideal environment to
support your sleep health by combining Al and a smart
bed platform. It’s said to be able to track and manage
sleep and wake routines, ambient circadian lighting,
noise reduction and mobility aids to help you fall asleep
faster and stay asleep for longer. This smart furniture
provides an integrated sleep experience to support aging
and recovery. Sleep Number is an Innovation Awards
Honoree (Home Appliances).

6. Ecovacs Deebot X1 Omni

Another CES 2022 Innovation Awards Honoree
(Home Appliances), Ecovacs has unveiled its latest ro-
bot vacuum — the Deebot X1 Omni — a truly intelligent
robot vac that vacuums and mops on demand.

That’s right, the Omni intelligently vacuums, mops,
empties, fills and cleans itself, and takes user commands
via natural language processing (NLP) — without a
third-party device. It was designed to run completely
hands-free. It uses a fully automated robotic vacuum
and mop cleaning system (including floor mapping),
plus dual spinning mop heads that rotate at 180 revolu-
tions per minute. The Ecovacs Deebot X1 Omni retails
for $1,549 and will be available in Australia from March
2022.

7.LG Tiiun Mini
LG launched Tiun Mini — an open, mini freestanding
indoor gardening appliance that allows users to grow
herbs and vegetables inside the home all year round.
The LG Tiun Mini is an Innovation Awards Honoree for
Home Appliances.

8. LG’s new OLED TVs
LG also unveiled its 2022 TV line-up, headlined by
LG’s 2022 OLED TVs — the G2 series — including the
biggest TV the brand has released to date — LG’s 97-
inch 4K OLED TV.
The G2 series is claimed to be the next step in OLED

/0‘
6 S

evolution, featuring an improved webOS interface, a
faster Alpha 9 Gen S intelligent processor, and a Bright-
ness Booster to deliver more brightness through im-
proved heat dissipation and an advanced algorithm. The
(32 series range also features a flush-to-the-wall gallery
design and comes in 55-inch, 65-inch, 77-inch, and 83-
inch models as well as 97-inches.

LG also launched the world’s first 42-inch OLED
TV for console and PC gaming, as part of its C2 series
which features thin bezels for an immersive viewing ex-
perience in addition to giving the TV a sleeker look.

Auvailability and pricing for Australia haven’t been
announced.

9. Hisensg'smassve ‘laser ' 120-inch TV

Hisense also debuted its TV line-up for 2022, includ-
ing new TriChroma and Smart Laser TVs, in addition
to ULED and LED TV models. The brand’s TriChro-
ma range features a massive 120-inch TriChroma Laser
Cinema (120L9G) for $3,999.

Hisense’s latest laser TV range includes short-throw
laser projectors designed to offer big-screen entertain-
ment in the comfort of your home and rival the likes
of Samsung’s Premiere (130-inch). These also include
features such as Dolby Vision and Android TV.

Hisense’s latest TVs will be available in major retail-
ers across Australia from April 2022.

10. Petnow smartphone app

The Petnow smartphone application is not only a Bol
winner (Software & Mobile Apps) but a winner in our
hearts. It’s a revolutionary ‘pawsome’ solution to iden-
tify dogs by scanning their nose. It uses artificial intelli-
gence and advanced identification technology to detect,
capture and distinguish dogs’ nose prints which are as
individual as fingerprints. The Petnow app allows users
to identify various dog breeds, the age of a canine, and
other attributes. This would help to find lost or aban-
doned dogs.

This year, Invoxia also unveiled a smart dog collar
that can monitor your dog’s vitals. It was designed to
track canine respiratory and heart rate — think of it as
an Apple Watch for your pooch. Invoxia partnered with
board-certified veterinary cardiologists to develop deep
learning Al that uses miniaturised radar sensors capa-
ble of taking readings regardless of how furry your fur
friend is. The advanced biometric monitoring collar also
doubles as a GPS and activity tracker for your pooch.
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Top 10 home appliances & tech innovations from CES 2022

The year is already off to a rough start and the Con-
sumer Electronics Show (CES) 2022 is no different. The
next wave of innovations in tech and smart home ap-
pliances were unveiled at the trade show in Las Vegas
this week, but most failed to satisfy the ‘wow factor’ in
comparison to previous iterations. This year, Samsung,
Sony and TCL were crowned Best of Innovation (Bol)
award winners (among others), but the most notable
innovations came from smaller and upcoming brands.
Some standout innovations included an anti-snoring pil-
low, a total hands-free robot vac, a virtual reality remote
control, and more.

Without further ado, here are our top picks for home
appliances and tech innovations from CES 2022.

1.Samsung’s first QD-OLED TV

Best of Innovation (Bol) winner Samsung kicked
off CES 2022 with a bang by announcing its new flag-
ship Android — the Galaxy S21 FE. Then, of course,
the much-anticipated QD-OLED TV we’ve heard so
much about. It’s the world’s first true RGB self-emitting
Quantum Dot OLED display which combines the con-
trast levels of RGB OLED with the colour and bright-
ness of quantum dots for ultimate visuals.

The QD-Display TV combines a new QD-OLED
display with Samsung’s Infinity One Design and immer-
sive Object Tracking Sound technology. It features the
brand’s 2022 Neo Quantum Processor and has a 144Hz
refresh rate and four HDMI 2.1 inputs (both wins for
gamers).

In the TV space, Samsung’s other innovations were
driven only by Al technology and hardware advance-
ments, rather than big bells and whistles. The brand
has upgraded its Neo QLED TVs with Quantum Ma-
trix technology (which controls the brightness level of
each LED) to use Al to control the shape of the light
in real-time and enhance the accuracy of all shapes on-
screen. Samsung’s 2022 Neo QLEDs will also offer true
Dolby Atmos directly out of the box.

Samsung also announced its new line of MICRO
LED displays which will come in three sizes — 89-inch,
101-inch, and 110-inch. The new displays will now sup-
port 20-bit greyscale depth and over 1 million steps of
brightness and colour levels.

Samsung’s 2022 Lifestyle TVs feature a new matte
display with anti-glare, anti-reflection, and anti-finger-
print properties — this will include The Frame, The Sero,
and The Serif ranges.

Availability and pricing for Australia haven’t been
announced.

2. Samsung Bespoke Family Hub 2022

Samsung successfully launched its Bespoke line-up
in 2021, but this year, the brand is expanding the prod-
uct range to include the first-ever Bespoke Family Hub
refrigerator, with a four-door configuration — the largest
of its kind.

The new Bespoke Family Hub allows you to person-
alise your appliance to fit within your living space and
comes packed with smart features to shop for groceries,
play music, check the weather, manage your calendar,
and do other day-to-day admin stuff via voice com-
mands. Samsung’s Bespoke Family Hub is an Innova-
tion Awards Honoree (Home Appliances).

3. SpatialTouch Home

SpatialTouch is a brand-new technology that com-
pletely replaces the need for traditional remotes and
switches. It allows you to control any home device or
display in your home from a distance by simply point-
ing at them with your finger. This new tech uses a TOF
sensor to analyse your body movements and can pin-
point where you’re are pointing and select that precise
point in real-time. It features a touch-like interface for a
3D space with SpatialTouch to allow you to make any
real-world objects in your space (i.e. furniture) interac-
tive and the ability to directly select and control them.

4. Motion Pillow 3

CES 2022 Innovation Awards Honoree for Health &
Wellness, the Motion Pillow 3 could be the saving grace
for people who have a spouse that snores the house
down. This smart pillow senses the user’s head posi-
tion and detects the sound of snoring, which triggers the
airbags inside to inflate to optimise the sleeper’s head
position without disturbing sleep, thereby reducing or
stopping snoring by securing the uppe respiratory tract
during sleep.
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