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S Y N O P S I S

Speaking Volumes documents the research 
conducted throughout my final year studying 
Industrial Design at RMIT, Australia. The 
research was conducted within the Social 
and Sustainable studio supervised by 
Soumitri Varadarajan. Having been immersed 
in an envrionment dominated by issues 
associated with water scarcity, it only seemd 
natural that my project focused on adressing 
water consumption issues. 

Over the past few years lower than average 
rainfalls in Australia have contributed to a 
sharp drop in stream flows into dams. This 
has resulted in substantial decreases in the 
average yield from dams and an increase in 
the reliance on groundwater and desalinated 
water supplies. As a result current water 
resources face growing pressure from an 
increase in households and consumption. 
Analysing my local city, Perth, it can be 
seen that collectively, households still have 
the greatest potential to make a significant 
contribution to reducing water use. 

Of all the scheme water consumed in Perth, 
71% of it is in the residential sector. 52% 
of this scheme water was used indoors, 
away from the gaze of the public eye, with 
showering accounting for 22% of overall use.

With this in mind my researched started to 
center around changing peoples behaviour 
inside the shower so as to minimise water 
consumption. This further developed to 
analysing the affect of shifting consumer 
behaviour from efficiency improvement 
through the consumption of advanced 
products (such as water efficient shower 
heads) to resource minimization through 
the monitoring of existing products. Further 
development lead to an analyse of the 
rhetorics of water consumption inside the 
shower. The information about behavioural 
nuances helped me re-design the way in 
which we conduct an everyday activity such 
as showering.
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Traditionally water conservation models 
have been loosely based around two broad 
‘models’ of human behaviour (McKenzie-
Mohr et al. 1995; Rolls 2011). The attitude-
behaviour model, which is based around 
the idea that, an individual’s behaviour is 
determined by their attitudes towards a 
particular issue and that their behaviours can 
be changed by influencing their attitudes. 
This model assumes that individuals may 
not be aware of the psychological factors 
at play in their decisions. Secondly, the 
rational-economic model (also known as 
the rational choice model), is based on the 
assumption that, to influence conservation 
based decisions, a consumer requires 
only information relating to financial and 
performance advantages of alternative 
choices to enable them to act accordingly. 
This model assumes that users are aware 
of the relevant information (or are willing to 
seek it) and are aware of the consequential 
impacts of their choices. Upon reworking a 
device to enhance water conservation efforts 
a new model must evolve. 

Both previous arguments have described 
a static phenomenon; “something that 
can be predicted and managed in it’s 
course and direction.” (Strengers, 2011, 
p. 40) Behaviour, on the other hand, is 
unpredictable; nobody knows exactly what 
they will be doing three seconds or three 
days from now. What we do know is that 
“behaviour is a product of three factors: 
motivation, ability and triggers.” (Fogg, 2009, 
p. 1) Tank operates by combining all three 
factors to develop a new solution to water 
conservation behaviour. 
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M O t I v A t I O N ,  A b I L I t Y  &  t R I G G E R S

Up until now showering behaviour has 
been largely defined by prevailing theories 
of social significance, therapeutic qualities 
and pleasure and duty  (Shove 2003, p. 
406). None of these concepts point to a 
solid understanding of socially accepted 
levels of hygiene and sanitisation. With these 
levels remaining largely ambiguous, how do 
we start to design a system that imposes 
guidelines whilst still obtaining maximum 
consumer motivation? As Fabricant (2010, 
p. 50) states, “people don’t like to set 
‘policies’ for themselves...and we’re not very 
good at following them even when we try”. 
He goes onto say that “the most effective 
triggers come from other people” (2010, 
p. 54).  However, it is important to control 
the communities we compare ourselves to. 
Users commonly experience motivation in 
waves with peaks and troughs; at moments 
of peak motivation they are temporarily 
able to do hard things and at moments 
of trough motivation they are temporarily 
unable to do hard things. In parading users 
experiencing low motivation in front of those 

experiencing high motivation we force a 
descent in social status. Furthermore this 
sense of failure diminishes the chances of 
future success. However, to avoid making 
all water conservation practices easier and 
more capable of completion, communities 
with similar motivation can define their 
own policies and compare themselves to 
achievable goals. 
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N O R M A L
Happy - Relaxed

L O W  E N E R G Y
Cold - Hungover - Tired

H I G H  E N E R G Y
Ecstatic - Confident
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Here lies the beauty of tank – the ability to make the user succeed at the sustainable 
behaviour that most matches their current ability. When a user enters the shower, tank 
prompts them to select their current energy level. Through this, tank is able to set an 
appropriate shower length based on their selected community’s average. Any water saved 
above this average is deemed a success. By encouraging conservation success, no matter 
how small, we are facilitating a natural growth which hopefully leads to further and bigger 
successes. By coupling this theory with a trigger we can now form a new model for water 
conservation. The trigger can act as a spark to ignite a rise in motivational levels, a facilitator 
to make the behaviour easier to perform or a signal to remind a user. By having this trigger 
located inside the shower the user is reminded to perform a target behaviour at the most 
opportune moment, forming immediate responses to water consumption practices. 



0  
0  
0 

W H Y  T a n k  W O R K S

In every environment there is the opportunity 
for action yet the modern world remains 
a collection of outdated ideas seemingly 
dedicated to maintaining the status quo. 
Sustainability is a problem of our behaviour 
not materials. With this in mind, to what 
extent might tank improve the prospect for 
consumer conservation? How well does 
tank invite sustainable behaviour? The 
successfulness of this attribute can be 
analysed through the theory of affordances. 
Affordances were first introduced by the 
psychologist J. J. Gibson in his 1977 article 
“The Theory of Affordances” (Gibson, 
1977) to convey the possibilities for action 
latent in ones surroundings. These ‘action 
possibilities’ are measurable and exist 
independent of whether they are recognised 
by a user; but at the same time they exist in 
relation to the actor and therefore dependant 
on their capabilities. For example, in the 
human environment, a floor affords walking, 
a cup affords grasping and water affords 
drinking. In making their way in the world, 
humans regulate their behaviour with 

respect to affordances. Darby (2010, p. 
443) states that, “introducing this concept 
to a consideration of a new technological 
application ... is useful not only because it 
puts the energy user close to the centre of 
the discussion, but also because it sites the 
[resource] user in relation to technology.” 
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In order to achieve a significant reduction 
in water consumption we need to examine 
what these affordances mean in practice and 
for whom. As Gibson (1977, p. 411) points 
out, “affordances do not cause behaviour but 
constrain or control it.” Learning about these 
affordances does not simply concern the 
behaviours an object happens to afford but 
what it is meant to afford. As Costall (1995, 
p. 472) states, “objects have their proper or 
‘preferred’ affordances.” They can be used 
in a variety of ways, but when alternative 
uses occur, there may be sanctions against 
such deviation such as discomfort when 
the shower turns off. However taking 
control away from the consumer cannot be 
relied upon to improve the situation; it may 
entrench or legitimise high consumption 
practices, disengaging customers from 
any need to consider and question them 
(Strengers, 2008). To avoid this, tank should 
treat every user as an autonomous human 
being. The environment should consist of 
opportunities that do not cause behaviour 
but simply make it possible; “they are not 

mere puppets pushed by the environment 
like machines; rather, [consumers] have 
agency” (Withagen et al., 2012, p. 250). 
Therefore it is imperative that we design 
objects that stimulate the creativity of the 
agent, implying more of its affordances are 
discovered and used.  For this to happen 
there needs to be a focus on appropriate 
forms of interface (designed for ease of use 
and understanding), feedback, narrative and 
support.  
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As Brown (2012, para. 11) states, “while 
many analog systems were once used to 
display data one parameter at a time (e.g., 
the gauge cluster in a car or the banks 
of dials in a ship’s engine room), modern 
digital interfaces allow data to be combined, 
compared, analysed and thus turned into 
more digestible, meaningful information 
in the form of visual representation and 
trends. This allows users to better engage 
with products and grasp complexity more 
easily.” With a live graphic LCD screen, 
appropriate information and encouragement 
can be displayed at any time. You can view 
your litres used, average consumption and 
quantity of water saved clearly on through 
the tank display. Traditional feedback or 
‘dumb’ metering, exposes every field of 
consumption at all times, often leading to 
confusion and greater opportunity for error. 
The intersection between the physical and 
digital world in tank provides an area of 
greater possibility in which action possibilities 
can be mediated; useful information can be 
elicited at appropriate times, guidance can 

be offered when consumers need assistance 
(this may be turning off the shower, using 
less water, using the water more carefully, 
improving performance or replacing or 
using an alternative appliance (i.e. a water 
efficient shower-head)) and the impact of 
behaviour patterns can be methodically 
evaluated. Furthermore consumer utility can 
be increased by introducing an adaptive 
interface into this complex system. For 
example, tank remembers community 
averages and can quickly calculate 
achievable conservation goals. This 
expedites the process, without preventing 
the more complex operation from being 
accessed when they are necessary. 

Tank is Visual
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Tank is Social

In order to move from the periphery of 
a resource monitoring system to full 
participatory status, a measure of learning is 
needed (Darby, 2010). That is, the acquisition 
and use of practical knowledge, tacit or 
explicit. This can be encouraged through 
educational campaigns or advisory services. 

However, according to Costall (1995, p. 
472), “we can also learn the affordances 
of things through people without explicit 
instruction from them. The recent research 
on social learning in animals has identified 
a variety of ways whereby a ‘local 
enhancement’ of use of a resource by one 
animal rises through the influence of other 
animals. Some of these processes do not 
require the actual presence of the other 
animal. A bird may discover a new food 
resource through the consequences of the 
activity of another, for example through a 
hole pecked into the top of a milk bottle.”

Tank shows you the activity of your family 
and friends to motivate you to save. You 
can challenge yourself to beat your friends 
daily averages and ‘personal best’ records 
each day. Through this activity, users have 
the ability to earn achievements. By posting 
your tank achievements to Facebook and 
Twitter you can connect with fellow saver’s 
and find people who support you and what 
you do. In this forum new practices of water 
conservation behaviour can evolve and 
spread. Information on how to achieve new 
levels of water sustainability can be crowd-
sourced and shared. 
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However users may not be motivated by 
data as an end in-itself. As Schwartz (2012, 
para. 2) explains, “the ‘so what’ for many 
people isn’t related to the idea of quantified 
self at all – instead, perhaps, it’s winning a 
game...” Coupling water conservation efforts 
with a game adds another dimension of 
utility and complexity to the system, allowing 
users to compete. This factor encourages 
users not only to use the system, but also 
to use it better more often. The premise for 
the game, Fish Tank, is simple, you start with 
an empty aquarium and your goal is to fill it 
with conserved water in order to populate 
it with a living ecosystem. The only catch is 
that in order to fill your tank you must pause, 
reduce and rethink your water consumption 
habits. The water you save against the 
community average is instantly transferred 
into your gaming platform. However if you 
are to use over the prescribed target, water 
is drained from your aquarium slowly killing 
the life within it. 
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C O N C L u S I O N

To design a new paradigm for sustainable 
showering practices we must re-think 
traditional models. With tank, sustainability 
becomes a problem of behaviour rather 
than material. By following a framework of 
motivation, ability and triggers, it is now 
easier to make a significant reduction in 
water consumption. In every environment 
there lies some form of sustainable practice 
yet sometimes the practice itself seems 
hard and intimidating. With tank there 
is no intimidation factor; it processes 
information received from the user and 
creates personal challenges based on their 
level of motivation maximising the ability to 
achieve conservation goals even on bad 
days. Furthermore, shower cycles can be 
easily paused without the worry of having to 
manipulate temperature levels upon return, 
making it easier to be more sustainable. 

While it’s important to build up a data set 
comprised of useful and complementary 
signals, it’s the “so what?” that allows you 
to really make change from the numbers. 

Through gamefication, water conservation 
practices suddenly turn from fleeting 
moments of high motivation into an 
addictive routine in which conservation goals 
constantly grow. Placing water conservation 
in the realms of behaviour change starts 
to offer new and exciting models for 
sustainability. With this in mind why stop 
just at the shower? Could we turn every 
resource-consuming action into new forms of 
sustainable engagement. Could something 
as simple as turning the lights on prompt 
us to save? Thanks to the proliferation of 
low-cost sensors, devices like tank will 
allow users to track, graph and analyse their 
every move providing tangible and socially 
accepted guidelines of previously ambiguous 
practices. Through this we are able to turn 
sustainable possibilities into reality. 
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If someone asked me how I worked I would 
immediately say lists. Lists, or the order 
that they entail, have been the fundamental 
building block of my imagination since I was 
born. When asked to cook I would always 
need a recipe with exact measurements, 
frowning upon those self entitled ‘celebrity’ 
chefs who would gesticulate with such 
enthusiasm when using arbitrary forms of 
measurements such as “a pinch of salt” or 
“a dash of oil”, quoting recipes that have 
“evolved”. I would loose hours trying to build 
that one piece of LEGO, remaining honest 
to the designers intent, never changing it or 
customizing it. I guess this explains why I 
am utterly drawn to the notion of IKEA. Not 
because of its ‘democratization’ of style that 
seems to be crippling the humble craftsman. 
But rather its ability to create simple pieces 
of paper that create a recipe for design. 
One in which everyone, no matter what 
age or nationality can understand and, in a 
couple of hours (depending on their ability 
to operate a screw-driver) have their own 
piece of flat-packed Swedish furniture. Even 
when I broke into my final year of secondary 
education I itemized my options, breaking 
my choice of subject topics down into a 
formula in which I was capable of taking 
most courses at University; a decision which 
bought upon the stupidity of undertaking 
six subjects, colloquially referred to as the 
‘suicide six’, and undoubtedly hampering my 
ability to obtain high grades. 

I have also had a need to experience and 
do everything that is possible. No matter 
how far flung or obscure it may seem I have 
most likely done it. I have played basket-
ball, cricket, rugby, football, soccer, tennis, 
rowing, discus, waterpolo and even tried 
cross-country. I played the clarinet, drums, 
nearly every piece of percussion, tried chess 
for a couple of years, debated, lead teams 
in mock-trials, watched Dr. Who for hours 
and played heated battles of Call of Duty 
with people half way across the world. I 
have even tried to study everything from 
the human body to Mozart. At University 
I started Architecture before moving to 
Industrial Design.

Furthermore, I have always felt a tendency 
to explore the mechanical, being more 
interested in steam power and its collection 
of turning objects and things that go 
up and down than the workings of an 
organic system (the origins of which I 
have subversively been aware of but never 
eager to admit). The fact is that my Dad’s 
involvement in the study of civil engineering 
has always entertained my interests. His 
ability to explain theory and clarify a process 
has always enthralled me. My design 
philosophy, as such, has always been 
to celebrate the mechanical and, when 
possible, display it. 
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Although sustainability is thrown around a 
lot these days and to proclaim your design 
philosophy as sustainable may seem a little 
kitsch, I still admit to having sustainable 
notions. Growing up in the most isolated city 
in the world let alone the largest island in the 
world has left me with a strong appreciation 
for the little finite resources we do have. 
In saying this I don’t necessarily see the 
production of energy efficient technology 
as the answer to our resource crisis. Rather 
I see it as a behavioural problem, where 
humans are inherently sustainable yet we 
are constantly handed an easier, ‘less-green’ 
approach by the designers. As designers, we 
need to make the sustainable easy, creating 
a shift in behaviour from the submissive to 
the educated. 

My capabilities are defined by the way in 
which I do things and vise-verse. My ideation 
stage revolves largely around the analogue. 
The transformation of my visualized ideas 
to an interpretable medium is largely done 
through pen and paper. My tools-of-the-
trade consists of a blue pencil, 0.3 fine-liner, 
0.6 fine-liner and a collection of COPIC 
markers. Through my days studying Art, I 
have learnt to disregard the eraser, instead 
classing mistakes as ‘happy accidents’, as 
my art teacher used to say. The blue-pencil 
is most likely a progression of this idea 
where, even if I wanted to erase, it would 
prove very difficult. I find this method for me 
the most efficient; it is tough enough having 

a multitude of thoughts in my head without 
adding an extra hurdle between me and the 
paper. As a result I am probably less obliged to 
shift from this method to a more digital realm 
such as the WACOM tablets. I sometimes bang 
out a basic mass model in Sketchup to aid the 
construction of my sketches. From here I move 
quickly to rationalizing the idea. My skill at foam 
modelling lets me quickly flesh out most form 
issues with the idea before I progress to the 
computer. At this stage I turn somewhat into a 
CAD nerd. I love pushing the capabilities of each 
product to the limit. In saying this over the many 
years of using various parametric modellers 
such as Solidworks and Pro-Engineer, I have 
learnt ways of operation that seem to clarify 
the design to the program and yield a solution 
with the least amount of errors or bugs. I am by 
no-means obliged to stick with a certain way of 
operation either. I love exploring new forms of 
CAD technology such as Rhinoceros aided with 
plug-ins. This process usually culminates in the 
application of a rapid-prototyping technique. I 
become almost obsessive about this process as 
I search for the best possible replication of what 
was in my head to a physical object. 

To me rapid-prototyping, be it CNC, 3D printing 
or laser cutting, provides a level of accuracy that 
conventional model making techniques cannot. 
This way of working is a brief reflection of 
the way I work. It is by no means a concrete 
example of all my design projects but more of a 
guideline that I endeavour to take but, for some 
reason or another, may modify.
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from the Industrial Design program at the Royal Melbourne Institute of Technology 
in 2012 with Honours 1st Class.  

During his studies Charles explored the design of sustainable products to 
promote behaviour change. Believing that modern society is sensitive to 
issues of consumption, waste and disposability, Charles aims to inspire 
sustainable engagement in all areas of design and production. Charles’ 
exploration in this area is documented in his illustrated thesis  titled 
“Speaking Volume”, which culminated in the creation of tank. Through 
various theories on behaviour change, tank aims to facilitate sustainable 
showering practices in order to minimise water wastage. 

In 2011 Charles received the John Storey Junior Memorial Scholarship to 
undertake studies at Nottingham Trent University, England where he worked 
on briefs set by companies including Nestle and Paul Smith. Charles’ 10ml 
perfume atomiser developed for the Paul Smith studio was a finalist for the 
Paul Smith design competition. 

Undertaking an internship at leading Australian product design studio 
Catalyst Design Group in 2011, Charles was involved in all aspects of 
product development, quality assurance and market placement. From 
here Charles obtained a position as an intern at Hanseatic Marine, an 
internationally renowned builder of custom aluminium vessels. His exposure 
to the intricacies of designing and manufacturing products both large and 
small has lead to a strong understanding of professional principles. 

In 2012 Charles was awarded the Design Institute of Australia Professional 
Encouragement Award for industry-ready design capabilties.

Charles is constantly exploring the ability to create bold design solutions that 
bring together art and technology in innovative and practical ways. Combined 
with a passion for sustainability, he hopes to develop products that promote 
resource minimisation in fun and engaging ways.
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