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INTRODUCTION

The purpose of design for sustainability, in a broad sense, is to reduce our
negative impact on the environment, society, and the economy. To date,
various approaches have been proposed to serve this purpose (1). These
approaches commonly focus on the physical and technological qualities
of sustainable products or services; for instance, reducing the amount of
material used during manufacture, using recycled or recyclable materials,
improving products’ resource efficiency, and so on. However, a product’s
environmental impact also depends on user behaviour; researchers have
found that the majority of the impact of an electronic product occurs
during the use phase, and that this impact is largely determined by user
behaviour (McCalley and Midden, 2002; Wood and Newborough, 2003).
This finding illustrates that promoting sustainable consumption practices
is critical for moving towards sustainability as well as for designing
sustainable products (Stegall, 2006).

Many studies illustrate design’s potential in influencing user behaviour
for the purpose of sustainability (Bhamra et al., 2011; Broms et al., 2009;
Gustafsson and Gyllensward, 2005; Lilley et al., 2005; Lockton et al., 2010;
Mazé and Redstrom, 2008; Tang and Bhamra, 2008; Wever et al., 2008).
This potential relies on the belief that design can be used to communicate
persuasive arguments to users. Buchanan (1985, 8-9) states that ‘the
designer, instead of simply making an object or thing, is actually creating
a persuasive argument that comes to life whenever a user considers or
uses a product as a means to some end’. In this view, designers talk to
users through products: when imagining a new product, designers make
decisions about dimensions such as form, function, interaction, technology,
material, colour, and so on. By manipulating these dimensions, they
convey messages to users about how the product is (or should be) used,
how it functions, and how users interact with it. In short, designers have
the opportunity to inscribe their ‘persuasive intentions’ into the products
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(Crilly, 2011); this intentional nature of design activity makes it a valuable
tool for developing persuasive products.

DESIGNING FOR PRO-ENVIRONMENTAL BEHAVIOUR CHANGE

Redesigning an existing product to modify user behaviour can reduce its
environmental impact during the use phase. However, designers can go
beyond this idea by designing a new product, whose main purpose is to
encourage a set of environmentally responsible behaviours, for instance,
an assistant that help users in adopting a sustainable lifestyle by providing
suggestions on daily activities such as driving, eating, shopping etc. In
other words, besides modifying an existing behaviour, design can be

used to motivate new pro-environmental behaviours (PEBs), defined as
behaviours that a person performs consciously in order to minimize his or
her negative impact on the environment (Kollmuss and Agyeman, 2002).
Such activities involve minimizing resource and energy consumption,
using non-toxic substances, choosing public transportation, recycling, or
being a member of an environmental organization.

Designing products for PEBs requires designers to have a thorough
understanding of the persuasion context, i.e. the aspects that comprise

the context and influence the success of a persuasive attempt. In their
persuasive system design model, Oinas-Kukkonen and Harjumaa (2009)
describe the three key aspects of the persuasion context as 1) the intent, 2)
the event, and 3) the strategy. The intent includes the persuader, in this
case the product, and the type of change the persuader is trying to achieve,
i.e. to increase, decrease, stop, or maintain behaviour. The event consists
of the situation where the persuasion occurs (use context), the technology
used to persuade (technology context) and the characteristics of the user
(user context). User context includes psychological factors such as attitudes,
intentions, and beliefs that influence users’ likelihood of performing
behaviour or their compliance with a persuasion strategy. Finally, the
strategy includes the persuasive message and the way this message is
delivered to the users (route).

Concerning the persuasion context, this paper focuses on the persuader.
Unlike human persuaders, the persuaders in design for behaviour change

are usually products such as electrical appliances, computers, electronic
devices, smart phone applications, etc. These products have no intentions
on their own, of course, but convey designers’ persuasive intentions. One
of the key issues for product persuaders is that they should encourage
sustained interaction over time to have a meaningful impact on behaviour
change (Nawyn et al., 2006). This result can be achieved by providing

a satisfactory and pleasurable user experience; however, it is critical to
know which product qualities (of the persuader) contribute to sustained
interaction. According to Hassenzahl (2003), there are two types of product
qualities that influence user experience and satisfaction: pragmatic qualities
and hedonic qualities. The former refers to those that allow users to achieve
their behavioural goals, such as usability, whereas the latter refers to

those that address users” stimulation and identification needs, such as
novelty and challenge. This paper focuses on smart phone applications as
persuaders of pro-environmental behaviours, and the desired qualities that
contribute to their sustained usage.
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SMART PHONE APPLICATIONS FOR ENCOURAGING PEBs

Because of their mobility, connectivity and smartness, smart phone
applications have great potential to initiate PEBs (Fogg and Eckles, 2007).
Mobility can facilitate behaviour change by delivering the required
information to users at the right time and right place; offering suggestions
at the right time may enhance the chance to persuade users (Fogg, 2003).
Connectivity allows users to have immediate access to and share of
information at any time from any place or any device. Thus, connectivity
can facilitate behaviour change through delivering up-to-date and
contextual information as well as by utilizing social influence strategies
such as social learning. Smartness can facilitate behaviour change by
providing a better understanding of users and of the context where the
persuasion event occurs.

Many studies illustrate the potential of smart phone applications for
facilitating pro-environmental behaviour change. For example, Weiss

et al. (2012) find that users have a positive attitude towards using such
applications for encouraging energy conservation. In their study of a
mobile application giving feedback about residential energy consumption,
Kjeldskov et al. (2012) find that the application allows people to obtain

a deeper understanding of energy use, which reminds them of the
environmental importance of conserving energy. Marcus and Jean (2009)
develop a mobile phone application which combines smart grid technology
with persuasive means of communication to decrease household energy
consumption. They find that the application encourages users to be greener.
Similarly, Weiss et al. (2009) designed a mobile application that works with
a smart energy meter which allows users to monitor, control and measure
their energy consumption at home. They state that the application allowed
users to decrease their energy consumption through identifying the biggest
energy consuming domestic appliances.

In another study, apart from energy consumption, Froehlich et al. (2009)
report that a smart phone application, which senses and gives information
to users on their transportation behaviour, encouraged eco-friendly

travel choices. In addition to that, Ganti et al. (2010) design a mobile GPS
application that senses and suggests the most fuel efficient route to the
drivers. They report that the application can influence drivers’ choices and
increase fuel savings, which in turn reduce CO, emissions. Lastly, Rahman
et al. (2012) develop a mobile phone application providing feedback about
users’ carbon footprint according to their transportation choices, and
suggesting alternative (more environmentally friendly) transportation
options to the same destination.

It seems that, these studies focus on specific domains and behaviours, i.e.
energy consumption and transportation. Thus, the exploration of smart
phone applications that aim to motivate sustainable lifestyles related to
diverse activities such as eating, commuting, driving, heating, recycling etc.
is also required. Furthermore, the common methodology that these studies
use is designing and testing of an initial prototype. Therefore, further
research that examines how users experience with commercial applications
and how their preferences influence their experience would contribute to
the field.
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Table 1. Persuasion techniques explored
during the study.
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STUDY DESIGN
Smart phone applications with ecological themes

This study explores smart phone applications with ecological themes,
which refers to applications that aim to encourage environmentally
responsible behaviours. It aims to determine the desired product

qualities that influence users’ preferences of and experiences with these
applications, as well as their potential contribution to behaviour change.
To find the appropriate smart phone applications for the study, we
searched the internet using keywords such as smart phone applications,
mobile persuasion, persuasion, behaviour change, sustainability, and
pro-environmental behaviours. We found 16 applications, developed

for IPhone, and downloaded the latest versions of the applications (as

of December 2011, when this research was conducted) from iTunes
application store. The main motivation behind selecting a specific smart
phone brand and specific applications is not to evaluate their performance,
but to stimulate users to reveal their preferences and experiences. Later, we
chose four applications based on the persuasion technique used to motivate
behaviour change. We used the persuasion techniques and principles from
the ones proposed by Oinas-Kukkonen and Harjumaa (2009) and Fogg
(2003) when choosing the applications (Table 1).

Because the purpose was to study diverse persuasion techniques and
choose applications easily accessible to participants, selected applications
were required to have at least two different persuasion techniques and
cost less than one dollar (US). Figure 1 illustrates the selected applications’
interfaces and provides a summary about the techniques.

Participants

Participants were selected for this study based on demographic
characteristics such as gender, age, and education level. The sample
consisted of 10 males and 10 females between the age of 23 and 34 (average
age of 27). Participants were required to have at least an undergraduate
degree, since higher-educated people are tend to be more concerned

about environment and more motivated to perform pro-environmental
behaviours (Diamantopoulos et al., 2003). In addition to that, participants
were required to own an iPhone and to have been using smart phone

Eco-feedback

Product’s ability to provide feedback about user behaviour (either current or future behaviour) via
real-time feedback or simulation.

Reminder

Product’s ability to remind users to perform an environmentally friendly behaviour.

Reward

Product’s ability to provide rewards to the users for achieving a goal, e.g. giving a virtual trophy when
energy conservation reaches a desired level.

Self-monitoring tool

Product’s ability to allow users to monitor themselves; that is, observe their behaviour to determine
whether they succeeded or not.

Social learning and facilitation (through social media)

Product’s ability to allow user to observe others who perform the same behaviour and compare
user’s own actions, e.g. observing friends’ actions regarding energy consumption.

Suggestion

Product’s ability to deliver suggestions or recommendations to users on issues related to
environmental problems to increase their awareness about PEBs, e.g. ‘Using energy-efficient light
bulbs would help your economy and the environment’.

Trigger

Product’s ability to stimulate (or push) users to perform a desired behaviour.
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Figure 1. Selected applications and their
features.

applications for at least six months. None of the participants had previous
experience with an application with ecological themes. Three participants
attended only the first phase of the study, citing their busy schedules that
caused them to forget to use the application. Thus, the results presented
here are based on data from 17 participants (eight males and nine females).

Stages of the study

The study consists of two main foci: 1) product qualities that influence
users’ preferences at first glance, and 2) product qualities that influence
users’ early experiences with applications and contribute to sustained
usage. To gain insights on these two aspects, participants were first
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Figure 3. Study design. o

presented with four application cards that were composed of the summary
of main features of each application and three screenshots from the usage
scenario (Figure 2).

The cards were colour printed on A5 size paper. All cards were presented
to participants at the same time. Next, participants were asked to choose
the one that best suited their needs, and to use the preferred application
for one week. A series of interviews and questionnaires were used for data
collection during this process, explained in the next section. The study
design is illustrated in Figure 3.
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Figure 4. A screenshot of a daily diary card.

Stage 1: initial interviews

Two semi-structured interviews were conducted in the study: one during
the participants’ first encounter with the applications, and one after they
had used one of the applications. Interviews were held in a laboratory
environment (the METU-UTEST Product Usability Unit) and all were

voice recorded. The purpose of the initial interviews was to explore
participants” application preferences and the reasons for those preferences.
The interviews consisted of open- and closed- ended questions. Each
interview began with the latter, such as demographics, e.g. age, gender,
occupation. At the beginning of the first interview sessions, each participant
was asked about their intention of performing PEBs. The purpose of this
question was to provide additional user information, which can be valuable
for discussing applications’ contribution to behaviour change. Next,
participants were asked to study four application cards and select two in
order of preference. The reasons for their choices and the product qualities
affecting these choices were probed in detail with open-ended questions.

Daily diary card

a3 15 uhder Jand whahe 1he B metviis pou 1 pedlorm emaisnmimally ieapend ble Hehaviors
1. HName-sumame *

2. D you use the application today? *

3. H you answer to second guestion is “yes”, please mark your satisfaction with the application.

4, Could you please caplain the reasans Brhind yous satidaction or diaatislaction with the applcation?

5. i your answer to second question i3 “no®, then could you please explain the reasons of not using the
application?

B. Did pau perfarm a behavicr that you regard 83 enviranmentally retpanible taday? +
&3

7. W yous anower to previous guestion is "yes”, then could you explain the behavior that you perform in detail,
and what motivates you 1o perform this behavies?

Fusma
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Table 2. Coding example.
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Stage 2: daily questionnaires

To observe participants” daily use of the applications and their experiences,
questionnaires were devised as diary cards, and delivered daily to
participants via e-mail. These questionnaires included items related

to application use, frequency of PEBs, and motives for and barriers to
engaging in PEBs (Figure 4). We used Google Drive, free online software
for creating and disseminating questionnaires, to create the forms and
collect the responses. We preferred this method for several reasons: 1)
researchers and participants did not have to meet in person to disseminate
and receive the diary cards or arrange pick up of them; 2) because people
usually check their email inbox throughout the day, emailed questionnaires
can remind participants to answer the questions after using the
applications; 3) it is much easier to manage data collected online because
this method does not require transcribing user responses for data analysis.

Stage 3: post-interviews

Post interviews mainly inquired about participants’ early experiences
with the applications, i.e. levels of satisfaction and dissatisfaction, qualities
influencing their experiences, and insights on how different persuasion
techniques motivated PEBs.

Stage 4: system-acceptance questionnaire

After the post interviews, participants were asked to fill in system
acceptance questionnaire (SAQ) developed by Maguire (2001). The
questionnaire consisted of 27 items and corresponding scales from 1

to 7 (1=strongly agree, 7=strongly disagree). The items are situated in
association with five different dimensions: usefulness, clarity, efficiency,
support, and satisfaction. It should be noted that, the purpose of using SAQ
was not to evaluate the performance of the applications, i.e. which one of
them was the most usable or which one was the most satisfying, but to
motivate participants to discuss the reasons behind their evaluations.

Data analysis procedure

Because the collected data was mostly qualitative, we used a content
analysis method (Krippendorff, 2004) divided into two phases of deductive
and inductive coding procedures (Strauss, 1987). First, the data was

Main product 1] Y[ [Tla | Participant’s comment Hedonic/pragmatic

quality quality quality
User engagement | Ease of use  [WEII[dl &7 Leia Ve N=lee)[o)e] oo Excitement
(STulsl€1% M applications should not

overwhelm the user as
environmentally responsible
behaviors need to be done
repeatedly to have an effect.

Thus, if the application is not
easy to use and provide an
engaging use such as reading
a product barcode and having
immediate feedback with one
simple action, you may get
bored and lose your motivation

to use it.
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Figure 5. Number of comments on hedonic
and pragmatic qualities according to
application selection and early experiences.

coded deductively using hedonic and pragmatic product qualities, as in
Hassenzahl (2004). In our case, the purpose was to observe whether the
significance of two different type of product qualities varied according to
the state of interaction, i.e. during the application selection and during the
initial experience. Second, we labelled data segments according to their
content (open coding) and grouped the segments into broader categories
(axial coding) using the codes that emerged from the data which involved
more-detailed and mainly inductive coding (Corbin and Strauss, 2008)
(Table 2). Last, we analysed the relationships between these categories in
order to create a model that illustrates the desired product qualities. We
complemented this analysis with a quantitative analysis of the number of
the comments made about each quality and the number of participants
who mentioned each quality by using NodeXI (Hansen et al., 2011).This
helped to visualize and understand the prominent qualities and their
relations to each other, which contributes to the model that summarizes the
qualities and relations influencing sustained interaction.

Results

We present the results in three sections, supported by user quotations from
the qualitative data. First, we discuss the users’ one-week experience and
application selection based on hedonic and pragmatic product qualities.
Second, we elaborate on each product quality that influenced the selection
of and early experiences with the applications. Finally, we discuss the
applications’ contributions to behaviour change based on behaviours
adopted by participants and their insights on different persuasion
techniques.

Application selection and initial user experience

Our results show that during the application selection users were more
likely to consider hedonic qualities, such as novelty, excitement, challenge,
and originality, over pragmatic qualities. However, during the initial
experiences, pragmatic qualities, such as practicality, functionality,
directness, complexity, and clarity, became prominent as participants
encountered problems related to the applications’ utility and usability
(Figure 5). We suggest that users made choices in this way because they
are first in search of the appropriate knowledge, skills, and intentions to
perform PEBs, and hedonic qualities contribute to these requirements

by stimulating increased environmental awareness and establishing
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Figure 6. Participants” use of the applications
over one week (3).

2. The values are out of seven.

3. Two of the participants did not fill in

the daily questionnaires even though they
attended other research sessions. Thus, the
figure is based on data from 15 participants.
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*Two participants did not respond to daily questicanires, even though they attened other research
sessions. Thus, the fgure is based on data coming from 15 participants.

behavioural intention. Once the intention has been established, users are
more likely to evaluate an application according to its pragmatic qualities.

Although the aim is not to evaluate applications’ performance by SAQs,
the results are beneficial to understand the reasons behind the evaluations.
The results reveal that overall satisfaction with each application was not
very high: App A=4.00, App B=5.22, App C=3.52, App D=2.94 (2). Other
values associated with each dimension in the questionnaires were above
the mean value only for Application B (Usefulness=5.17, Clarity=6.15,
Efficiency=6.00, Support=6.07). Moreover, the results derived from the daily
questionnaires indicated that the majority of participants (n=12) did not use
the applications continuously (Figure 6). For instance, seven participants
stated that they sometimes avoided using the applications because of the
time and effort required to perform the tasks. Consequently, providing
easy to use and engaging interactions is crucial in order to increase user
satisfaction as well as sustained usage.

Product qualities

Discussing product qualities based on their hedonic and pragmatic
aspects provided a broad understanding of user preferences and
satisfaction with the applications. Then, the inductive and quantitative
data analyses allowed us to delve into these qualities, focusing on smart
phone applications with ecological themes, and revealing the relations
between them (Figure 7). Three qualities emerged that appear to
encourage sustained usage: applicability to personal needs, acquisition of
environmental knowledge, and user engagement. Satisfaction with these
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Figure 7. Relations between application qualities is influenced by how interactive the application is, as well as what

product qualities information the application provides and how it does this. The following

sections explain these qualities in more detail, based on the required sub-
qualities.

Acquisition of environmental knowledge

The first prominent product quality is an application’s ability to increase
users’ environmental awareness (97 comments from 17 participants). In
accordance with their personal needs, users expect to acquire information
on environmental issues, (e.g. ‘if current consumption patterns remain the
same, an additional Earth is required for humankind’s survival by 2050."),
and action strategies to overcome these problems, (e.g. ‘choosing public
transport over a private vehicle can reduce one’s “ecological footprint”

up to 18 %.”) (Wackernagel and Rees, 1998, 9). Furthermore, the means of
delivering this information seems as important as the information itself. For
instance, seven participants preferred receiving eco-feedback (e.g. showing
weekly CO, savings with figures and graphs when participants” actions

are entered into the application) rather than reading a suggestion from the
application (e.g. “'you can decrease your ecological footprint by travelling
less often’.). However, users seem to be most concerned about the content
and qualities of the information, starting with locality. Since the majority of
the participants (n: 12) preferred locality, smart phone applications should
provide locally applicable information to increase the user’s likelihood of
performing PEBs:

“The app couldn’t lead me to a store nearer my home. I was to drive half an
hour to the suggested store to purchase organic food, which costs me time
and money.” (P12)
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The second-most important sub-quality is trustworthiness. Nine
participants stated that they consider changing their behaviours only if
they believe that the information delivered to them is trustworthy. This
quality is mostly associated with the information’s consistency with the
user’s existing knowledge, factuality and its source (trusted person such

as a friend, trusted organization such as government or university, and a
trusted brand). One participant illustrated the importance of this quality as
follows:

“If the information provided to me is not trustworthy, I would not even use
the application. I will probably check the information with other sources to
determine whether it is true before attempting to change my behaviour.... I
would consider information trustworthy if I know that the source is credible,
for example, a government institution.” (P10)

The third-most important information sub-quality is novelty. Users

want to see recent and new information (n:9), and they prefer to have an
application that can update its content easily via virtual communities and
social networks. Qualities such as novelty, trustworthiness, and locality
are also required for sustained usage; in addition to motivating PEBs, they
enhance user engagement.

The next-most important information quality is factuality, which is
giving specific factual information to the users. Users stated that when
they see factual information presenting concrete examples supported
by statistical explanations, they believe that the associated behavioural
outcomes are realistic, which motivates them to reduce their impact to
perform PEBs. Users want to see (n:6) causal information, such as why a
particular product is more environmentally friendly than others, or what
the outcomes would be of choosing one behaviour over another. Users
also demand high visual quality because this aspect affects information
comprehension and enhances usefulness. Finally, it is also important to
provide comprehensive, essential and saturated information about the
behaviour to be adopted:

“Well, I like the idea that the application gives you projects, which include
different environmentally friendly behaviours to reduce your ecological
footprint. It offers a choice of many projects, varying in terms of size (small,
medium, and large) and environment (work and home). This aspect really
helped me choose the projects that were suitable to my daily life.” (P12)

Applicability to personal needs

The second-most prominent product quality regarding application
selection was applicability to users’ needs, capabilities, and environment in
terms of content and the interaction (129 comments from 17 participants).
For example, information should be delivered to users in accordance with
their level of environmental awareness. Users with low environmental
awareness wanted to know more about problems such as global warming,
whereas those with greater awareness wanted to learn more about their
impact on the environment and ways to reduce it. Furthermore, it is
advised to give behavioural suggestions based on their past behaviours
and habits:

“The app says ‘Instead of using a dryer you can line dry your clothes to
save energy’. In fact, I do not have a dryer, and I have been line drying my
laundry for a long time, so this suggestion does not mean anything to me in
terms of adopting environmentally friendly behaviours. If it came up with a
suggestion that I hadn’t done and could easily integrate into my daily life, I
would definitely try to do it.” (P7)
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This factor is also related to users” actual and perceived behavioural

control over their behaviours. For instance, seven participants stated that
they comply with suggestions only if they believe that they are capable of
doing them. For instance, due to time and money limitations, respondents
may ignore suggestions such as “You could achieve up to 15% in energy
savings if you replace your heating system with solar energy panels’” or
“You can decrease your ecological footprint by cycling to go shopping’. As
for the applicability of the interaction, results show that users do not favour
applications that require a lot of effort to access information, and they
avoid using the applications unless they are personalized and easy to use:

“I wish the app would allow me to scan many products at the same time.
When I was shopping, I wanted to know the environmental quality of
different products and brands. I tried to scan them but each time I had to
close the information page and launch the scan function again, which took a
lot of time.” (P2)

Furthermore, five participants stated that the applications should easily fit
into their lifestyles; that is, that the products understand users’ skills and
abilities, provide ease of interaction, and suggest suitable behaviours that
can be implemented easily. These qualities may require a certain level of
personalization and smartness; that is, based on our results, applications
that can determine users’ personal needs, tailor the information to those
needs, and propose a personalized experience have great potential to elicit
positive behaviour change.

User engagement

The third most-prominent quality is the application’s ability to engage

the user (91 comments from 17 participants). This factor contributes to
sustained usage, which is essential to motivate and maintain behaviour
change. This aspect can be enhanced by two product qualities: ease of use
and playfulness. The results showed that although ease of use was mostly
associated with pragmatic qualities such as practicality and complexity, it
is also related to smartness: personalization and the ability to remember
and learn. This understanding of ease of use can enhance willingness to use
(user engagement) and the application’s applicability to personal needs.
Playfulness is usually about creating fun and enjoyment during use. Users
would like to set behavioural goals challenging enough to compete against
themselves or others, track their progress, and be rewarded when they
achieve their goal:

“In one or two weeks, I will be bored of this application; it should offer

me an enjoyable experience such as playing a game so that I will keep

using it. For instance, I might earn environmentally friendly points when I
unplug my TV before going to bed or when I share a story on how excessive
consumption threatens polar bears.” (P19)

Applications’ contribution to behaviour change

Seven participants reported that the applications motivated them to
perform PEBs despite the limited time they spent with using them.
Although this finding does not allow us to make generalizations about the
applications’ effects on behaviour change, it clearly shows their potential in
encouraging PEBs; participants reported the following behaviours:

e Shutting down an electrical device at home (TV, computer monitor,
etc.) after learning that even in stand-by position electrical appliances
consume energy. (P8, P10, P21)
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¢ Using public transportation instead of using his/her own car to go to
work. (P1,P2,P14)

¢ Not purchasing a product after learning about its negative impact on
the environment, health, and society. (P1, P2)

¢ Using a fabric shopping bag. (P9, P21)

e Sharing information through social media via the application, i.e. the
learned negative impact of a favoured product. (P1)

e Forgoing additional electrical heater at the office. (P14)

The results show that perceived behavioural control (Ajzen, 1991) and
situational factors (Stern, 2000) influenced users’ performance of these
behaviours. For instance, due to stated time, money, and availability
restrictions, three participants did not perform any PEBs despite declaring
their intentions to do so. On the other hand, two participants who declared
that they would likely perform no PEBs stated that they did; because the
behaviours required little effort.

Participants stated that applications” persuasion techniques were generally
useful. Users thought that suggestions, eco-feedback, social media, and
self-monitoring tools increased their awareness of environmental problems
and ways to overcome them. However, they commented that merely
reading environmental suggestions may not be sufficient to motivate
behaviour change, and that perhaps the applications should play a more
active role in persuading users to perform PEBs, such as providing
notifications and triggers. Participants agreed that social media has

great potential for persuasion because it enables sharing and accessing
information shared by others. Users also thought that different members of
social communities could provide different types of information:

“In such a social community, each member can share his or her experience
with environmental behaviours with others. This provides up-to-date and
rich information that is created collaboratively.” (P15)

Despite these advantages, users had concerns about sharing information
such as the products they purchase, the amount of energy they conserve,
etc. Some participants opposed the idea of using social media for increasing
environmental awareness; they felt that social learning is more beneficial in
a face-to-face context. Therefore, although social media tools are promising
for smart phone applications with ecological themes, their pros and cons
should be considered carefully when designing such applications.

The rewards given when a behavioural goal is achieved (such as reducing
at-home monthly energy consumption by 10%) include financial

rewards (e.g. discount coupons) and virtual rewards (e.g. achievement
trophies). Participants found virtual rewards motivating for adopting

and maintaining behaviour because they represented accomplishment.
However, some stated that these rewards were not always persuasive,
and can be perceived as childish. Many users found financial rewards
motivating due to their contribution to their economy and the environment
but others opposed the idea of rewards in general. The latter group felt
that rewarding someone for performing PEBs conflicts with the idea of
responsibility to the environment and society:

“It seems contradictory for an application that encourages environmentally
friendly behaviours to give discount coupons that promote further
consumption. In fact, I prefer to behave more environmentally friendly
without thinking of a reward at the end.” (P18)
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Figure 8. Model for sustained usage of
smartphone applications as persuaders.
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DISCUSSION AND CONCLUSIONS

It is true that that smart phone applications carry great potential

for encouraging PEB change. However, we need to understand that
behaviour change is a long term process and maintaining PEBs is as

critical as encouraging people to start performing them. Thus, smart

phone applications need to support people along the way and encourage
sustained usage in order to ensure positive change for the sake of
sustainability. In this respect, for smartphone applications as persuaders,
this paper proposes an initial model that elaborates on the product qualities
contributing to their sustained usage and influencing users” preferences
and early experiences. (Figure 8).

According to this model, an application designed to persuade users

to engage in pro-environmental behaviour change should allow
personalization in content and interaction. As explained above, an
application’s content should be trustworthy, local, novel, causal, factual,
comprehensive, and visual. These desired factors imply that the content
should provide intellectual satisfaction to the user through appropriate
acquisition of environmental knowledge as well as create excitement about
using and motivation to use the application through new information and
functions.

In parallel, the application’s interactive qualities should provide engaging
experiences through easy-to-use and playful features. In the context of
this study, ease of use has nothing to do with menu structures or icons
but is related to smartness, a quality that makes an application more
usable through functions that allow recording habits, personalizing the
interface, or sensing characteristics and adapting to different users and
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situations. In the same way, playfulness means more than playing games
with the application; it refers to some essential components of a game,
such as challenge, competition, and achievement. In this sense, setting a
challenging goal and being rewarded when this goal is attained can also
create engaging experiences and motivate sustained usage.

Personalizable content and interaction is required to bind technology to
our daily activities. In this respect, applicability to personal needs appears
to be the most critical component in designing applications persuasive
enough to encourage different types of users to perform PEBs. This

quality will require designers to have a coherent understanding of users
and to clarify meanings attached to user needs. Thus, to comprehend the
nuances of human values, diverse methodologies will be required to derive
similarities and differences between users to achieve an optimized level of
personalization.

To conclude, the model presented here suggests that designers need to
consider user diversity when designing for pro-environmental behaviour
change. The reason for that is the differences in users’ attitudes, interests,
beliefs, needs etc. can influence how they experience a persuasive product
and how they respond its persuasive attempts. Thus, the more the
applications can be easily adapted to users’ lifestyles the more they have
the potential to encourage and maintain pro-environmental behaviours,
which in turn contributes to sustainability.

REFERENCES

AJZEN, 1. (1991) The Theory of Planned Behavior, Organizational Behavior
and Human Decision Processes 50(2) 179-211.

BHAMRA, T., LILLEY, D., TANG, T. (2011) Design for Sustainable
Behaviour: Using Products to Change Consumer Behaviour, Design
Journal 14(4) 427-45.

BHAMRA, T., LOFTHOUSE, V. (2007) Design for Sustainability: A Practical
Approach, Gower Technical Press, Hampshire.

BIRKELAND, J. (2002) Design for Sustainability: A Sourcebook of Integrated
Ecological Solutions, Earthscan, London.

BROMS, L., BANG, M,, HJELM, S. L. (2009) Persuasive Engagement:
Exploiting Lifestyle as a Driving Force to Promote Energy-Aware
Use Patterns and Behaviours, Undisciplined! Proceedings of the Design
Research Society Conference (16-19 July 2008) eds. D. Durling, C.
Rust, L. Chen, P.Ashton, K. Friedman, Sheffield Hallam University,
Sheffield; 369/1-10.

BUCHANAN, R. (1985) Declaration by Design: Rhetoric, Argument, and
Demonstration in Design Practice, Design Issues 2(1) 4-22.

CRILLY, N. (2011) Do Users Know What Designers are up to? Product
Experience and the Inference of Persuasive Intentions, International
Journal of Design, 5(3) 1-15.

CORBIN, J., STRAUSS, A. (2008) Basics of qualitative research: Techniques and
procedures for developing grounded theory, Sage, California.

CRUL, M., DIEHL, J. (2005) Design for sustainability: A practical approach for
developing economies, Report no: DTI/0826/PA, UNEP, Division of
Technology, Industry, and Economics, Paris.



DESIGNING FOR BEHAVIOUR CHANGE METU JFA 2014/1 231

DIAMANTOPOULOS, A., SCHLEGELMILCHB, B. B., SINKOVICSD, R.
R., BOHLENC, G. M. (2003) Can Socio-demographics Still Play a
Role in Profiling Green Consumers? A review of the Evidence and an
Empirical Investigation, Journal of Business Research 56 (6) 465-80.

FOGG, B., ECKLES, D., eds. (2007) Mobile Persuasion: 20 Perspectives on the
Future of Behavior Change, Stanford Captology Media, Standford.

FOGG, B.]. (2003). Persuasive Technology: Using Computers to Change What
We Think and Do, Morgan Kaufmann, San Francisco.

FROEHLICH, J., DILLAHUNT, T., KLASNJA, P., MANKOFF, ]J.,
CONSOLVO, S., HARRISON, B., LANDAY, J. A. (2009) Ubigreen:
Investigating a Mobile Tool for Tracking and Supporting Green
Transportation Habits, Proceedings of the 27th International Conference
on Human Factors in Computing Systems (4-9 April 2009) eds. S.
Greenberg, S. E. Hudson, K. Hinckley, M.R. Morris, D. R. Olsen Jr,
ACM Press, Boston; 1043-1052.

GANTIL R. K., PHAM, N., AHMADI, H.,, NANGIA, S., ABDELZAHER,
T. F. (2010) Greengps: a Participatory Sensing Fuel-Efficient Maps
Application, Proceedings of the 8" International Conference On Mobile
Systems, Applications, and Services (15-18 June 2010) eds. S. Banerjee, S.
Keshav, A. Wolman, ACM Press, San Francisco; 151-164.

GUSTAFSSON, A., GYLLENSWARD, M. (2005) The Power-Aware Cord:
Energy Awareness Through Ambient Information Display, Chi’05
Extended Abstracts On Human Factors In Computing Systems (2-7 April
2005) eds. C.Gale, G.V.D. Veer, ACM Press, Portland; 1423-1426.

HANSEN, D., SHNEIDERMAN, B., SMITH, M. (2011) Analyzing Social
Media Networks with NodeXL: Insights from a Connected World, Morgan
Kaufmann, Burlington.

HASSENZAHL, M. (2004) The Interplay of Beauty, Goodness, and
Usability in Interactive Products, Human—Computer Interaction 19(4),
319-49.

KJELDSKOV, J., SKOV, M. B., PAAY, ]., PATHMANATHAN, R. (2012)
Using Mobile Phones to Support Sustainability: A Field Study of
Residential Electricity Consumption, Proceedings of the 2012 ACM
Annual Conference on Human Factors in Computing Systems (5-10 May
2012) eds. J. A. Konstan, E. H. Chi, K. Ho6k, ACM Press, Austin;
2347-2356.

KOLLMUSS, A., AGYEMAN, J. (2002) Mind the Gap: Why Do People Act
Environmentally and What are the Barriers to Pro-Environmental
Behavior?, Environmental Education Research 8(3), 239-60.

KRIPPENDOREFF, K. (2004) Content Analysis: An Introduction to its
Methodology, Sage Publications, Thousand Oaks.

LILLEY, D., LOFTHOUSE, V., BHAMRA, T. (2005). Towards Instinctive
Sustainable Product Use. [https://dspace.lboro.ac.uk/2134/1013]
Accessed Date (12.02.2014).

LOCKTON, D., HARRISON, D., STANTON, N. A. (2010) The Design
with Intent Method: A Design Tool for Influencing User Behaviour,
Applied Ergonomics 41(3), 382-92.



232

METU JFA 2014/1

AYKUT COSKUN and CIGDEM ERBUG

MAGUIRE, M. (2001) TAQ and SAQ: Pre and Post Test Questionnaires for
Assessing User Acceptance, Report no: HUSAT Memo HM 1148,
HUSAT Research Institute, The Elms, Elms Grove, Loughborough.

MARCUS, A,, JEAN, J. (2009) Going Green at Home: The Green Machine,
Information Design Journal 17(3), 235-45.

MAZE, R., REDSTROM, J. (2008) Switch! Energy Ecologies in Everyday
Life, International Journal of Design 2(3), 55-70.

MCCALLEY, L., MIDDEN, C.J. H. (2002) Energy Conservation through
Product-Integrated Feedback: The Roles of Goal-Setting and Social
Orientation, Journal of Economic Psychology 23(5), 589-603.

NAWYN, J., INTILLE, S., LARSON, K. (2006) Embedding Behavior
Modification Strategies into a Consumer Electronic Device: A Case
Study, Proceedings of UbiComp 2006 (17-21 September 2006) eds. P.
Dourish, A. Friday, Springer, Berlin; 297-314.

OINAS-KUKKONEN, H., HARJUMAA, M. (2009) Persuasive Systems
Design: Key Issues, Process Model and System Features,
Communications of the Association for Information Systems 24(1), 485-
500.

RAHMAN, F., O'BRIEN, C.,, MANNING, K., COWDY, J., AHAMED, S. L
(2012) Let Ecodrive Be Your Guide: Development of a Mobile Tool to
Reduce Carbon Footprint and Promote Green Transport, Proceedings
of the 27th Annual ACM Symposium on Applied Computing (Trento, 26-
30 March 2012) ed. D. Shin, ACM Press, Trento; 519-524. SHERWIN,
C. (2004) Design and Sustainability, The Journal of Sustainable Product
Design 4(1), 21-31.

STEGALL, N. (2006) Designing for Sustainability: A Philosophy for
Ecologically Intentional Design, Design Issues 22(2), 56-63.

STERN, P. C. (2000) New Environmental Theories: Toward a Coherent
Theory of Environmentally Significant Behavior, Journal of Social
Issues 56(3), 407-24.

STRAUSS, A. L. (1987) Qualitative Analysis for Social Scientists, Cambridge
University Press, Cambridge.

TANG, T.,, BHAMRA, T. (2008) Changing Energy Consumption Behaviour
Through Sustainable Product Design, Proceedings of DESIGN
2008 10™ International Design Conference (19-22 May 2008) eds. D.
Marjanovic, M. Storga, N. Pavkovic, N. Bojcetic, The Design Society,
Dubrovnik; 1359-1366.

WACKERNAGEL, M., REES, W. (1998) Our Ecological Footprint: Reducing
Human Impact on the Earth, New Society Publishers, Gabriola Island.

WEISS, M., MATTERN, F., GRAML, T., STAAKE, T., FLEISCH, E. (2009)
Handy Feedback: Connecting Smart Meters With Mobile Phones,
Proceedings of the 8th International Conference on Mobile and Ubiquitous
Multimedia (22-25 November 2009) eds. N. M. Frayling, ]. Hakkila, J.
Crowcroft, C. Mascolo, E. O'neill, ACM Press, Cambridge; 15/1-4.

WEISS, M., MATTERN, F., GRAML, T., STAAKE, T., FLEISCH, E. (2012)
Evaluating Mobile Phones as Energy Consumption Feedback
Devices, Mobile and Ubiquitous Systems: Computing, Networking, and
Services, eds. P. Senac, M. Ott, A. Senevirante, Springer, Berlin; 63-77.



DESIGNING FOR BEHAVIOUR CHANGE METU JFA 2014/1 233

Alind1: 29.12.2013; Son Metin: 20.04.2014

Anahtar Sozciikler: Davrams degisikligi
igin tasarim; iiriin 6zellikleri; ¢evre dostu
davranis.

WEVER, R., VAN KUIJJK, J., BOKS, C. (2008) User-Centred Design for
Sustainable Behaviour, International Journal of Sustainable Engineering,
1(1) 9-20.

WOOD, G.,, NEWBOROUGH, M. (2003) Dynamic Energy-Consumption
Indicators for Domestic Appliances: Environment, Behaviour and
Design, Energy and Buildings 35(8) 821-41.

DAVRANIS DEGISIKLIGI ICIN TASARLAMAK: CEVRECI
DAVRANISLARI OZENDIREN AKILLI TELEFON UYGULAMALARI

Davranis degisikligi i¢in tasarim, son yillarda tasarim yazininda 6nem
kazanan ve gevreye dair sorunlara yeni bir anlayisla ¢6ziim getirmeye
amagclayan bir yaklagimdir. Bu yaklasimin temelinde, iiriinler ile
kullanicilarin yonlendirilmesi ve bu yolla arzu edilen davranisin tesvik
edilmesi yatmaktadir. Giiniimiizde, bu yaklasim ile gelistirilen ve ¢evreci
davraniglar1 6zendiren iiriinler yayginlasmaya baslamistir. Bu iiriinlerin
etkili bir davrarns degisikligi yaratabilmesi, kullanicilar tarafindan olumlu
karsilanmasina ve uzun siireli kullanilmasina bagladir. Bu baglamda, tiriin
tasarimi, Ozellikle bu tirtinlerin uzun stireli kullanilmasinda énemli bir rol
oynamaktadir.

Bu calisma, kullanicilarin ¢evreci davraniglar: 6zendiren akill telefon
uygulamalarina yonelik deneyimlerini; onlarin uygulamalar ile ilk
karsilastiklarinda algiladiklari {iriin 6zelliklerini ve uzun siireli kullanimi1
tesvik eden tirlin 6zelliklerini incelemektedir. Calisma sirasinda, dort farkl
akilli telefon uygulamasi kullanicilara sunulmusg ve bu uygulamalardan
kendilerine en uygun olani se¢meleri istenmistir. Daha sonra kullanicilar,
sectikleri uygulamalar1 bir hafta siireyle kullanmislardir. Veri toplama
araclar1 olarak yar1 yapilandirilmis miilakatlar, giinliik anketler ve
memnuniyet anketleri kullanilmistir. Calismanin sonunda, kullanici
tercihlerinde ve ilk deneyimlerinde etkili olan iiriin 6zelliklerini
orneklemek icin bir model gelistirilmistir. Bu modele gore kullanici
tercihlerinde ve ilk deneyimlerde etkili olan temel iiriin 6zellikleri; kisisel
ihtiyaglara uygunluk, ¢evresel sorunlara dair bilgi kazanimi ve kullanicinin
iiriine olan ilgisi (baglhlig1) olarak {i¢ ana baslik altinda toplanmistir. Bu
ana basliklar etkileyen diger tiriin 6zellikleri ve bu 6zellikler arasindaki
iliskiler yapilan miilakatlardan alinan alintilar ile desteklenerek ayrintili
bir sekilde anlatilmistir. Son olarak, uygulamalarin ¢evreci davranis
degisikligine katkis1 da tartisilmistir.
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