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Abstract.

BACKGROUND: Designs that evoke fun and surprise have been successful in driving uncommon positive behavior. Affective
design (AD) is based on the premise that products and services can elicit strong affective responses that can be harnessed for
specific purposes such as increasing consumption.

OBJECTIVE: This paper aims to discuss the theoretical foundations and applications of AD to address contemporary
consumption, recycling, and healthcare issues.

METHODS: Current applications of AD to address environmental and health issues were analyzed in terms of effectiveness
in changing user behavior. Relevant concepts were used to provide future research directions in this field.

RESULTS: Early applications of AD focused on designing products to increase customer satisfaction and stimulate con-
sumption. The method, however, is auspicious in solving relevant societal and global problems. To pave the way for successful
integration of AD, one research direction is the need to identify the right emotion to elicit in a certain context. There is a
dearth of literature to promote sustainable consumption, such as using less energy, minimizing carbon footprint, or just taking
care of the environment using AD.

CONCLUSION: The integration of AD is a strategy that can be used to prompt behavior beneficial to society and the
environment. Literature on AD suggests that a deliberate effort to manipulate design factors can work to elicit strong affective

responses.
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1. Introduction

Designers have used the power of emotion to direct
people’s behavior in various contexts. The success
of the piano stairs and the world’s deepest trash
bin (WDTB) in using fun to attract and encourage
repeated experience is a testament to this hidden
power [1, 2]. It is typical behavior to take the least
difficult path, such as using an escalator over a flight
of stairs or leaving trash around over putting it in a
trash bin. But given a different perspective, the more
difficult or unpopular alternative can be preferred.

The success of both products can be attributed to
the integration of novelty and fun into the design. The
piano stairs appealed to people’s interest for music

and the desire to experience something new [2]. The
actual experience was surprising and fun - causing
them to repeat and relish the experience. Surprise,
curiosity, and fun also drove people to throw trash
inside the WDTB that emits a sound implying a long
journey of the trash to the bottom of the bin. Users
who threw trash were observed listening carefully to
the sound and threw trash repeatedly to investigate the
phenomenon. The curiosity did not stop there as they
were even observed spreading the “news” to friends
and colleagues so they could also try it. As a result,
the bin was able to collect 72 kg of trash in a day,
which is way beyond the normal trash collection in
that area. The fun elicited by the experience could
have prompted the excitement to share the experience
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with others who were affected in the same way by the
design. The concept of the WDTB can be applied to
prevent littering in places where the trash generated
is likely to end at as litter such as school grounds,
parks, shopping centers, and beaches.

It can be inferred from these examples that spe-
cific emotions can be designed into a product or
environment and the careful identification of this
emotion is integral for desired behavioral change.
This paper aims to discuss the theoretical foundations
and application of affective design (AD) to address
contemporary consumption, recycling, and health-
care issues. Research issues that can be addressed
in the future are also outlined.

2. Affective responses in consumption

AD is based on the premise that products and
environments are capable of eliciting strong affective
responses that can be exploited for specific purposes.
Norman [3] asserted that consumers tend to disregard
a product’s shortcomings if it evokes positive affect.
Affect is defined as “an intense and relatively short
emotional state brought about by a sudden change
in any circumstances vital for the person or animal”
[4]. It is sudden and involuntary, typical of encoun-
ters with novel and interesting products that arouse
awe, curiosity, and desire. Affects can be prompted
by product characteristics such as shape or form [5,
6], environmental attributes such as color, size, and
curves [7], performance features [8], aesthetic qual-
ity [9], or brand [10]. The human desire for pleasure
and individuation justifies the need to design products
beyond functionality and usability [11, 12]. Creat-
ing products that create emotional experiences has
become a strategy to gain a competitive advantage
[13]. However, AD goes beyond creating products
for pleasure. A range of emotions can be considered
to achieve a design purpose. Negative affect can also
be useful in curbing consumption, especially in the
context of sustainability.

Consumer emotional response varies throughout
the consumption stages. The pre-purchase stage
involves searching and doing a cursory evaluation of
the product. This stage ends with a decision to either
abandon or purchase a product. The post-purchase
stage is contingent on a positive purchase decision
after evaluation. The pre-purchase affect set consists
of emotion words related to attraction, considera-
tion, and satisfaction that are mostly positive [14].
The consumption emotion set (CES) proposed by

Richins [15] includes negative emotions that may be
derived from post-purchase experiences such as sad-
ness, misery, and hopelessness. These emotion sets
were found to be relevant in the process of mea-
suring emotion intensity especially in the context of
evaluating design alternatives.

The experience of affect in the pre-purchase
context is more pronounced for high-involvement
products. These products are considered personal and
matter most to the user such as gadgets, vehicles, and
items of clothing. They are used mainly by the owner
and have the potential to show individuality. Better
designs of these products generate positive reactions
from the user, such as inspiration and joy [16]. The
uniqueness afforded by the product to the user is the
source of pleasure and translates into attachment - a
sentiment developed from repeated positive experi-
ences of the product. There are many instances when
the product is not perfect but is evaluated positively
by the user. Products that comply with the user’s goal
usually cause strong attachment that starts with feel-
ings of positive emotion that need to be relished by
using the product as many times as possible. Some
people refer to their cars as partners, while one female
author finds happiness in riding her old car because
of the pride brought about by its unique shape and
design.

3. Affective design models and methods

The Multilayered Model of Product Emotion
(MMPE) provided a theoretical basis for emotional
responses to products categorized as instrumental,
aesthetic, social, surprise, and interest [17]. The
model asserts that emotional response is generated
by product appraisal in terms of novelty, motive
compliance, intrinsic pleasantness, legitimacy, and
challenge. These appraisal criteria were brought
about by a concern related to a goal, attitude, or
standard. One home maker’s concern, for example,
is to prepare food efficiently. Thus, kitchen gadgets
that comply with this motive engender surprise emo-
tions that can be pleasant or unpleasant depending on
the product’s adherence to the concern. A food pro-
cessor’s promise of faster food preparation generates
positive emotions such as hope or delight. However,
the actual experience can turn unpleasant if usability,
performance, and reliability problems are encoun-
tered.

Prior to the MMPE, the Kansei Engineering (KE)
method had already been applied as a method for
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translating a customer’s psychological feeling (Kan-
sei) into the design and function of a product [18].
Kansei is obtained from interviews or observations
of customers. A target Kansei or a concept is broken
down until a final kansei is reached that can be directly
linked to design elements related to form and other
sensory characteristics [ 18—20]. The method has been
used widely in the automotive, electric home appli-
ance, office machine and construction industries [18].
Recent applications were in social robot design [21],
service design [22], and customer trust [23].

A similar method called Citarasa Engineering (CE)
used emotional intent to integrate emotion in design
[24]. Citarasa is characterized by a strong desire that
prompts the user to actively search for specific design
features in high-value products such as cars, trucks,
and kitchens. Unlike KE, which is based on the cus-
tomer’s sensory experience, CE is driven by strong
desire and intention that is evaluated using the affec-
tive and cognitive experience of the user [25].

KE was also used in conjunction with Qual-
ity Function Deployment (QFD) to simultaneously
determine design attributes setting and engineering
requirements that are usually done separately [26].
The application of this methodology produced higher
customer satisfaction compared with the standalone
QFD and standalone AD methods.

KE, CE, and QFD are formal design methods that
have been widely used in the industry. A range of spe-
cific affective responses or emotional intents is used
in the design process to achieve customer satisfaction
and drive up sales. However, there are many studies
in AD literature that mainly aim to promote pleasur-
able use and experience of other positive emotions
[27, 28].

Although AD had been widely and successfully
used to increase consumption and enhance satisfac-
tion, its use had been very limited in promoting altru-
istic objectives. Emotional experience can be pow-
erful enough to incite a change in behavior, and its
potential can be utilized to address some of the pub-
lished UN sustainable development goals (SDGs).

4. Designing for sustainability

Resource depletion and waste generation are prob-
lems that plague the world, and current sustainability
solutions do not work due to the gap between inten-
tion and action. A strong willingness to recycle does
not translate to actual recycling in China, where only
2% of municipal waste is recycled [29]. People con-

cerned about the environment and energy futures do
not take steps to change their behavior to address
energy shortages or global warming [30]. Recyclers
and non-recyclers did not differ in their attitudes
toward recycling. The self-interest of people pre-
vails over the concern for the environment. Action
is mainly influenced by economic and convenience
motives [31, 32].

Many countries have invested in recycling pro-
grams to curb waste and minimize resource depletion.
Most research on sustainability practices focuses on
recycling [33]. One of the main problems in recy-
cling, however, is the low participation rate in the
general population. The recycling and composting
rates in the US only reached 32% in 2018 [34] and it is
unlikely that the 50% recycling rate was achieved in
England by 2020 [35]. Recycling in the construction
industry has not been successful because the positive
attitude towards recycling is overshadowed by the
weak behavior of the practitioners [36]. Moreover,
not all materials for recycling get recycled. Only 9%
of plastics have been recycled, and around 79% end
up in landfills or litter the environment [37]. Thus,
the more logical way to control waste is to minimize
consumption and promote product reuse.

4.1. Consumption reduction

One way to limit consumption is to promote
the long-term use of durable products by examin-
ing the emotional connection between products and
consumers and the drivers of this connection. Emo-
tionally Durable Design (EDD) promotes product
longevity using this approach [38, 39]. EDD runs
counter to the concept of “planned obsolescence”
when a product is designed to have a short life so con-
sumers can do repeat purchases [40]. People discard
products because of change in trend or degradation of
function. However, waste can be minimized if prod-
ucts can be durable and reliable while considering
consumers’ affective needs.

Design for product attachment is very prominent in
the literature on emotional longevity. Haines-Gadd,
Chapman [39] enumerated several vital strategies
for promoting product attachment based on previous
research, including nostalgia, pleasure, enjoyment,
self-expression, and usability. Schifferstein and
Zwartkruis-Pelgrim [41] found that the attachment
created by pleasure is usually short-lived, so pleasure-
eliciting attributes should be exclusive for a particular
product variant. Customers tend to enjoy products
that evoke surprise, although this state does not last
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for a long time [42]. However, the experience of sur-
prise creates a heightened awareness of the product
that facilitates memory creation [13]. Products that
are used to express one’s personal identity gain spe-
cial meaning for the owner either because of their
color, form, or the memories built through years of
use [13, 43].

Although design for attachment seems to be a
promising method for circular economy, there is lim-
ited detail on its application [39]. EDD was tested
to design a kettle - a typical kitchen appliance that
people do not usually get attached to. The designers
enhanced the relationship between the users and the
product by making it unique and expressive. The ket-
tle expressed itself by revolving around its own axis
and was named Sneaky Kettle [44]. It rotates on its
base two days after purchase, and this feature caused
the users to boil more water to observe its behav-
ior. The development of involvement and interest in
Sneaky Kettle made it difficult for owners to read-
ily replace it before its intended useful life when new
models appeared in the market. The memorable expe-
riences with the Sneaky Kettle become conversation
topics for the owners.

In products that are expected to last for a long time,
the impression of durability is related to willingness
to keep. However, aesthetic impressions are asso-
ciated with attachment [45]. Products designed for
attachment, therefore, must have a reasonably long
life to achieve the purpose of reducing consumption.
People are highly attached to their gadgets, but the
flimsy design prompts early replacement.

In terms of non-durable goods, paper and paper
boards are the leading concern in waste management.
It is the top component of solid waste in the US and
comprised 11.78% of landfills in 2018 [34]. The sheer
volume of paper waste production makes it a good
candidate for recycling or reusing. A big component
of paper waste includes packaging materials that peo-
ple do not reuse and easily discard because of their
diminished value after consumption. AD literature
showed that consumer behavior could be influenced
by product design features, as illustrated in the fol-
lowing case studies.

The fashion industry is one of the biggest users
of paper packaging due to the rapid growth in the
global demand for apparel [46]. Shopping paper bags
are among the most sought-after types of shopping
bags aside from plastic shopping bags [47]. Retailers
design the shopping bags to make them attractive to
be reused and promote their brand. However, most
of these shopping bags still end up too early in the

trash bins. Balasbas, Co [48] addressed the prob-
lem of recycling by considering the AD features of
shopping paper bags such as color, shape, and print.
Results of the study suggest that the color and pattern
of the shopping paper bag significantly influenced
recycling behavior. Kraft paper bags are perceived
to have low quality because they are common and
flimsy. In contrast, colored shopping bags, especially
those corresponding to users’ tastes, are likely to be
reused because they are perceived as beautiful, ele-
gant, and unique. Therefore, retailers should consider
these two affective attributes in making design deci-
sions for packaging their products for business and
sustainability reasons.

Some retail stores encourage sustainable behavior
by encouraging customers to bring their own shop-
ping bags. They either sell them, give them away,
and/or offer incentives to those who bring their own
bags [49]. Ecologically-friendly bags, commonly
known as eco-bags, has become a fashion eco-trend in
Korea, where trendsetters use them more than luxury
bags to show their concern for the environment [50].
Eco-bags also drew significant attention from con-
sumers because of the negative effects of single-use
plastic (SUP) bags. However, the ownership of eco-
bags does not translate to its actual use. In the UK,
94% of citizens own a reusable eco-bag, but around
31% have unused ones at home. About one in four
continue to buy reusable bags when they shop, and
about 11% do this regularly [51].

The reasons behind the piling up of eco-bags at
home have not been tackled much in literature. With
the potential of being a fashion item, Aguilar, Bas-
cos [6] investigated the affective characteristics of
eco-bags: color, form, and material on product attach-
ment. Only 59% of participants kept and used the
eco-bags given to them after a masked experiment.
Results also showed that the color and texture of
the bag material significantly influence attachment.
The bag’s color can represent the user’s identity, and
even if a white bag can quickly accumulate dirt, users
are still willing to use it because of color preference.
Since eco-bags are expected to be folded, kept, and
reused, the material of the eco-bag had a significant
effect on the decision to save and reuse. Cloth eco-
bags were preferred over plastic eco bags because
they are gentle to the skin and easy to fold and
keep. People who did not keep the eco-bags received
already had a favorite eco-bag that catered to their
taste.

It is apparent that the progress of recycling and
waste reduction initiatives lies in understanding
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human motives, limitations, and biases, among oth-
ers. The desire for pleasurable and positive affective
experiences can be channeled to good behavior by
design. The driver of these desires requires careful
investigation to achieve intended design outcomes.

4.2. Waste Management

AD can also be used to encourage pro-social
behaviors that promote sustainability, such as waste
segregation - a global challenge in waste management
due to lack of participation in government programs.
Proper separation of materials is a requisite to suc-
cessful recycling programs since the process becomes
more efficient [52]. Some of the barriers to waste
segregation identified in a Thai community include
apathy, poor communication, negative attitudes, and
lack of awareness, to name a few [53].

The issue of poor communication was effec-
tively addressed by signages promoting recycling and
proper trash disposal [54]. However, there is limited
literature on waste disposal signs, especially signage
design factors and their effect on attention and under-
standing [55]. Signage can promote certain behaviors
by using a message meant to elicit strong emotions.
Fear appeals, for example, have been used in cigarette
packaging to dissuade people from smoking.

Signages had been used to improve waste dis-
posal in Thailand, but people just ignored them [53].
This behavior can be attributed to the signage design
that only included the statement “Please do not lit-
ter,” which is commonplace and does not create
an emotional impact. Wu, Lenkic [55] showed that
the inclusion of icons or pictures improved waste
disposal compared to just plain text. The images
enhanced the appeal of the signage, prompting peo-
ple to pay attention to its message and cooperate. The
use of motivational signs containing messages and
graphics increased waste disposal in a music festival
but not the proper segregation of waste [56].

Mallett [57] found that college students who are
reminded of environmental standards are likely to
engage in behavior to protect the environment. Dy,
Lazo [58] integrated affect in the design of a poster
to influence participants’ intention to segregate waste
in a university. The signage designed aimed to evoke
guilt because eco-guilt is associated with behav-
ioral intentions that protect the environment despite
individual differences in pro-environmental attitudes
[57]. A photo of a child swimming in waste was used
together with a guilt-evoking statement such as “Your
failure to segregate trash contributes to the pollu-

tion of our waters.” Results showed that the intention
to segregate was significantly affected by the guilt
elicited by the signage. The response was mediated
by the clarity of the message as the respondents had to
understand the context of the sign. The photo included
in the signage made them realize the impact of their
actions towards others and the environment. Good
quality photos were also found useful in communi-
cating the message better to the intended audience.

Signages meant to encourage environmental care
and protection work better when attractive images
that embody the right emotion are used to facilitate
communication of the message. Mere words are not
enough to capture the viewer’s attention and persuade
people to act appropriately.

4.3. Health promotion and disease control

Since the COVID-19 pandemic began, one of the
main challenges has been making people follow
health protocols to prevent the spread of disease. The
barriers involved in protecting one’s health and others
overshadow the perceived benefits of following the
protocols [59]. People with a strong sense of entitle-
ment are less likely to engage in social distancing and
handwashing [60]. Personality traits were also associ-
ated with the likelihood of engaging in health-related
behaviors [61].

One of the most effective ways to mitigate the risk
of influenza in the workplace is hand hygiene [62].
Hand hygiene practice in hospitals is not complied
with 100% of the time [63] and the rate is even worse
in non-hospital settings such as offices [64], schools
[65], and workplaces [66].

Leaflets and posters were found not to affect the
knowledge and attitudes of school-aged children [67]
nor did they affect the behavior of hospital per-
sonnel if not strategically located [68]. However, a
poster carefully designed to be attractive, memorable,
and invoking thoughts of infecting vulnerable people
influence the intention to follow desirable health pro-
tocols such as social distancing [69]. The poster had
been effective in explaining distinctly the importance
of avoiding infection in a way that resonated with the
viewers. The design allowed them to relate to the situ-
ation by putting images of real people that they could
likely relate with.

In a related study, the human ‘disgust’ factor was
used to design a poster to influence hand hygiene
practice and compliance in a university setting [70].
Disgust was used based on its effectiveness in
promoting handwashing using a video-based inter-
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vention. The poster used an image of a dirty hand
highlighting the microbial growth when not washed
properly together with a message on the effect of good
hand hygiene. The design, however, only caused a
slight increase in compliance that is not statistically
significant compared to the status quo. The insignif-
icant result can probably be attributed to the choice
of the right affective response to elicit or the choice
of picture and message in the poster. Disgust does
not encourage pro-social behavior, unlike guilt earlier
used by Lunn, Timmons [69]. The image showed a
few microbes on a dirty hand, so it was not compelling
enough to promote compliance.

Although the effect of posters in promoting healthy
behaviors is difficult to determine [68], the prospect
of using AD seems promising. Signs that were inef-
fective in changing behavior did not judiciously use
pictures and messages to elicit specific emotions
appropriate for the situation. Several studies indi-
cate that affective states influence decision-making
and behavior [71-73]. The design of posters and
other communication can carefully investigate affec-
tive attributes such as color, image, size, length of the
message, message framing, font, layout, etc., to real-
ize a distinct emotion to engender a certain behavior.

5. Future research directions in affective
design

Early applications of AD focused on design-
ing products to increase customer satisfaction and
stimulate consumption. As illustrated in the ear-
lier discussion, there has been limited diversity
in applying AD in other design contexts in the
last ten years. The method, however, is auspicious
in solving relevant societal and global problems
such as the attainment of the United Nations Sus-
tainable Development Goals 3 (Good health and
well-being), 11 (Sustainable cities and communities),
and 12 (Responsible consumption and production).
The 2020 SDG report highlighted the unavailabil-
ity of handwashing facilities in the least developed
countries (LDC) [74] to address COVID-19 infection.
Still, it did not mention a low handwashing compli-
ance rate even in developed countries with adequate
facilities. Barriers in attaining health goals, there-
fore, are not only a matter of poverty but also of
active participation. Conventional techniques to pro-
mote compliance do not work as intended. AD is a
promising alternative as it uses the tendency of people
to be attracted to things they like or are drawn to. The

only possible challenge in the use of this technique
is the deliberate understanding of how people behave
and what will appeal to them. The design process can
take a lot of time because it will be based not only
on function but on a design that will appeal to their
sense of responsibility and other behavior that needs
to be developed.

The same report also recognized the fast-growing
volume of waste driven by the increasing electronic
and electrical equipment consumption. In 2019, e-
waste reached 7.3 kilograms per capita annually.
Disposal of packaging also grew due to the popular-
ity of online shopping in recent years. These current
problems can be addressed by trying new and innova-
tive solutions to transform human behavior through
design.

To pave the way for successful integration of affect
in design, one research direction is the need to iden-
tify the right emotion to elicit in a certain context.
For example, fear appeals discourage self-beneficial
behavior such as smoking [75] and unsafe sex prac-
tices [76]. Fun and surprise can also be designed
in the environment to make people throw waste or
exercise. Guilt appeals, on the other hand, target pro-
social behaviors such as making donations [77-79]
and protecting the environment [80]. Hence, it may be
more useful in the context of waste segregation. Thus,
an emotion typology can be developed for human-
environment interaction that can be used for research
and design activities much like the one developed by
Desmet [81] for human-product interaction.

In terms of domain, there is still limited research
on the use of AD in health promotion, sustainable
consumption, and artificial intelligence. The environ-
ment in vaccination sites can be made more calming
or comforting to ease people’s anxiety in healthcare
environments. Young and inexperienced healthcare
professionals in Canada, for instance, experienced
high levels of anxiety at the beginning of the pan-
demic [82]. One of the few applications of AD in
the healthcare environment investigated the desired
affective qualities of primary health care environ-
ments [83]. Design attributes considered were play
areas, lighting, sound level, colors, and the presence
of green plants. Findings showed people’s preference
for calm feelings probably because disease cause anx-
iety in the first place. In a similar study, Dinis, Duarte
[84] found that home elements evoked a positive emo-
tional response in the hospital room. Most people
have an aversion for hospitals because the hospital
is a symbol of human vulnerability. Thus, design-
ers can deliberately prevent these untoward feelings
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by identifying environmental attributes that can alter
moods and feelings to benefit patients and healthcare
workers.

There is a dearth of literature to promote sus-
tainable consumption, such as using less energy,
minimizing carbon footprint, or just taking care of
the environment using AD. The world’s consump-
tion culture is driving the planet to the edge. EDD
is a provocative concept, but only a few case stud-
ies have been done to identify attributes that cause
emotional durability. The relationship between actual
product durability and emotional durability can also
be examined, which should go hand in hand to real-
ize reduced consumption benefits. A case in point is
the mobile phone that fosters attachment to its owner
only to be broken off by short battery life or tech-
nology upgrade. Is it possible to identify product life
expectations for emotionally durable products as a
guide for manufacturers?

An emerging topic of interest is artificial intelli-
gence (Al), as it causes concern even to well-known
technologists [85]. Associated anxieties are related
to privacy violation, bias behavior, job replacement,
learning, and ethics violation, to name a few [86].
Future research can dwell on designing sociotechni-
cal systems that promote positive affective responses
and diminish worry or panic. The sociotechnical the-
ory aims to jointly optimize performance brought
about by social and technical factors [87]. In the
case of Al, however, the prevailing negative public
perception impairs the integration of its beneficial
application to society. Literature on the design of
sociotechnical systems identified trust as a basis for
interaction decisions [88]. Willingness to interact
with technical systems is influenced by conformance
to personal standards of trust and signals of trust-
worthiness. Sethumadhavan [89] identified relevant
design factors that affect trust perceptions, such as
appearance, ease of use, communication style, and
transparency of the Al

6. Conclusion

The integration of affect in design is a strategy that
can be used to prompt behavior beneficial to soci-
ety and the environment. Literature on AD suggests
that a deliberate effort to manipulate design factors
can work to elicit strong affective responses. AD lit-
erature is replete with applications in product and
service design to increase consumption. More recent
applications, albeit limited, showed that it could also

be auspiciously used to decrease consumption, min-
imize waste, and control infection. Future research
can tackle the development of an emotion typology
for human-environment interaction and solutions to
modern-day problems of health promotion, sustain-
able consumption, and distrust of technologies.
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