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Abstract: Su stainability h as become a cen tral research issu e for in teraction design, as em erging
interactive products can create serious environmental impacts while products are being used. This
research i nvestigates a desi gn m ethod f or sustainable i nteraction. A m ain co ncept of the desi gn
method is to understand and to apply unconscious human behaviors in design. Products designed
with t his m ethod a re e xpected t o be used unconsciously by users with re duced e nvironmental
impacts. A framework of design s pace m atrix is pr oposed, a fter understanding t he attributes of
unconscious human beha viors an d t he t ypes o f i nteraction be haviors causi ng e nvironmental
impacts. The proposed f ramework a nd design cases ca n be use d as a base o f a n ad vanced
sustainable interaction design method.
Key words: Sustainable interaction design, unconscious human behaviors, thoughtless act,
design for sustainability.

1. Background
As products be come more complicated, we consum e more resources and electricity th rough the products rather
than th e product itself . Th e products su ch as w ashing machines, car s, and electro nics devices can cr eate more
serious environmental impacts while being used than manufactured or disposed [8]. Therefore, it became very
important t o c onsider t he ways t o re duce environmental i mpacts whi le t he p roducts are being used. As t he
environmental im pact is directly influe nced according to how users i nteract with th e products, eco-design has
become a central research issue in human computer interaction [1].
Researches on sustainable interaction largely remain in emphasizing the importance of this approach in the HCI
domain o r producing a fe w design examples [ 4]. Existing a pproaches of s ustainable i nteraction d esign a re
mainly fo cusing on edu cating u sers or m aking th em recogn ize th e n eed of su stainability. Th e ef fects of th ese
approaches a re limited beca use inter actions are hi ghly i nfluenced by users ’ habitual beha viors t hat are n ot
necessary to be sustainable.
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The objective of this research is to develop a design method for sustainable interaction. The main concept of the
design m ethod i s t o a pply u nconscious h uman be haviors i n i nteraction desi gn. U nconscious e veryday hum an
behaviors, someti mes referred as t houghtless acts [7 ], have been used as a sou rce of in spiration for i ntuitive
design [3]. The research in tends to app ly unconscious human behaviors to increase sustainability of interaction.
Products designed with this method are expected to be used unconsciously for reducing environmental impacts.
To ach ieve the o bjectives, th e typ es of i nteraction behaviors are classified in term s o f su stainability wh ile
products a re being used. I n t he design process, t he first st ep i s cl arifying t he problem t o wo rk o n. Th e
classification of in teraction behaviors helps to define which type of problem the design will so lve. The second
step is to identify the attributes of unconscious human behaviors. While the behavior patterns can be used for
analyzing a design problem, it is exp ected that the unconscious human behaviors can be the clues for finding a
solution. With t he t ypes of i nteraction behaviors and t he at tributes of unconscious h uman be haviors, a design
framework i s developed i n t he f orm of m atrix. T he f ramework i s f or helping c reative t hinking for designers
when they make sustainable interaction solutions. Based on the framework, design cases are created to explore
exemplary solutions and to generate insights for an advanced sustainable interaction design method.

2. Identifying the types of sustainable interaction behaviors causing environmental impacts
Eco-friendly behaviors are often classified as 4R, which represents ‘reduce, reuse, recycle and recover’. On the
other ha nds, DEFRA e xplains 13 cat egories o f p ro-environmental beh aviors i n eve ryday l ife [ 2]. It p resents
guidelines for reducing environmental impacts in various situations. While these classifications are based on the
‘activities’, this research proposes three patterns in terms of the ‘interaction’ between users and products.
y Behaviors involving a toggle selection: This t ype ca uses en vironmental im pacts by pe rforming or not
performing a n act ion. E xistence of t he behaviors decides t he eco -friendliness. E xample behaviors include
switching off electronic products, pulling out a plug from wall outlet, or reusing materials.
y Behaviors involving a selection among multiple options: This type causes environmental impacts by selecting
one am ong m ultiple options . Optim al options va ry depending on sit uations. Exam ple beha viors i nclude
separating garbage col lection for recycling, t urning on lights i n nee d, d oing c orrect fl ush i n t he t oilet, o r
selecting proper options in washing machine and air conditioner.

y Behaviors involving an analogue adjustment: T his type can m inimize envi ronmental im pacts by a nalogue
adjustment for an optimum condition. This type frequently occurs in interaction with products which consume
energy an d res ources. E xample si tuations i nclude finding optimal am ount of detergent fo r was hing c lothes,
deciding right quantity of water for bath, or using toilet paper.

3. Understanding unconscious human behaviors
People often behave u nconsciously by e xternal st imuli an d e nvironment wi thout t heir o wn i ntention o r
knowledge. Unconscious behaviors can be explained as automatic process as being effortless, unconscious, and
involuntary [5 ]. A lo t of research es l ooked into th e mechanisms o f u nconsciousness. Although little i s k nown
about t he t ypes of t hese b ehaviors, S uri prese nts seve n pat terns wi th t he exam ples of t houghtless act s i n
everyday life [7]. This rese arch i dentifies f our at tributes o f unconscious behaviors. Thi s ca n be al so b e
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represented in a map with two axes as follows, depending on whether it is individual or social, and whether users
had an initial intention or not (Figure 1).

Figure 1. Four attributes of unconscious everyday human behaviors
y React: Peo ple interact au tomatically with objects an d sp aces that they e ncounter, ev en w ithout an y pu rpose.
Affordance of an object often triggers this attribute [6]. People tend to walk on the road lines, or to place a cup
on the safe area of a t able. This is triggered by the fact that people enjoy making their own orders and desire
the orders to be met.
y Adapt: Adaptation is related to p eople’s in tention. Peo ple ten d to find opportunities fro m o ther obj ects for a
desired con dition. Peop le take ph ysical advan tages fr om th eir surro undings, t o ach ieve th eir obj ectives. Fo r
example, people usually put their coat on the back of a chair, or use their newspaper as a pot stand.
y Conform to others: In social psychology, conformity is the process by which an individual’s attributes, beliefs
and behaviors are influenced by other people. People unconsciously conforms not only what other people is
doing, but also the results of others’ behaviors.
y Follow signal: Peop le respond immed iately for the m essages t hat o thers m ade. Th is attrib ute is si milar to
‘react’ or ‘c onform to others’ attributes, but it has an initial intention. Users turn the volume up by following
the signal of a round button and push up by following a sliding button, without thinking or learning.

4. The framework for designing sustainable interaction
With t he t ypes of i nteraction be haviors a nd t he at tributes of unconscious h uman beha viors, a framework wa s
developed for the design method (Table 1). The purpose of framework is to ide ntify design space matrix which
Table 1. Design framework
Selection among
multiple options

Toggle selection
React
Adapt
Conform to others
Follow signal
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Analogue adjustment

designers ca n sy stematically de velop design sol utions for eac h spaces in the m atrix. Design cas es can be
developed for each type

of the i nteraction behaviors, applying s pecific attributes of unc onscious hum an

behaviors.

5. Conclusion
This research investigates a design method for sustainable interaction. A main concept of the design method is to
understand and to apply unconscious human behaviors in design. This research has several future works. Firstly,
the framework s hould be f urther exam ined i n t erms o f t he at tributes of unconscious human behaviors. It i s
necessary to study if attributes can be reorganized or new attributes can be found to be added. Each attributes
should be further investigated co nsidering psychological theories. At the sam e time, a st ructural evaluation of
environmental impacts adopting this method should be accomplished to examine the feasibility. The design cases
should be developed and tested by users to see their effects on environments as well as on their unconsciousness.
Finally, a general guideline for each type of interaction behaviors can be developed based on the design and the
systematic exploration.
A framework presented here p rovides a t heoretical base for s ustainable i nteraction design m ethod t hat ca n be
practical in both industry and academia. The results of this work can be used as a design method to change users’
behaviors for su stainability. The proposed framework can also be used as a syste matic and an analytic tool for
evaluation.
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