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Design Vocabularies aims to clarify and
promote a dialogue about core concepfts in
design, which are relevant across contexts, dis-
ciplines, and scales. The series addresses the un-
derstanding and prevalence of the conceptual
apparatus in design. Language is a vital part of
human connection. Vocabulary lays the foundo-
tion for both the construction and communica-
fion of knowledge. It allows us to share our ideas,
thoughts, and experiences with others.

Design Vocabularies manifest themselves
in three ways. First, as words that designers may
express themselves with. Second, as ‘more-
than-words’ like for example diagrams, sketch-
es, mock-ups, models, and other ways in which
designers articulate their ideas. Thirdly, a design
vocabulary is a ‘horizon’ or a frame within which
the designer thinks and works. The book series
asks each of its contributors to unearth how their
theme connects to these three different forms of
vocabulary practice.

The insights communicated in the series
are all research-based and linked to ‘what we
know for now’, but in a straightforward, opera-
fional hands-on manner. Design knowledge is
practical knowledge! The series is aimed at stu-
dents, practitioners, and others thirsting for more
knowledge on the conceptual apparatus of de-
sign.



The concept of affordance






Infro

Look around you... Most of the environ-
ment, the cities, the buildings and the things that
we surround us with every day are human-made.
They have been designed by us humans, to
make life easier, more convenient, and more en-
joyable, or at least to fit a purpose. We have de-
signed them to suit us, fto make many potential
actions possible for ourselves - to provide certain
affordances.

You might have heard the word affor-
dance. When encountering it the first fime, it for
many brings associations to the verb ‘afford’.
Can you afford it2 You might remember it as a
kid, gefting a certain amount of money, and
figuring out which candy you could afford in
the store. Afford entails the question of whether
something is made possible by the resources you
possess. The concept of affordance is its cous-
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in, it is the noun that makes it possible for us to
describe, study and understand the encounter.
What actualizations are made possible in the
meeting of a human and a thing or a space?
Children often explore the affordances certain
things or objects provide, what can this be used
fore What actions are made possible? Children
experiment with affordances to understand the
properties of the environment in relation to their
abilities.

As such affordance describes an object
or space in terms of the actions made possible
for the human in the meeting of a design (or
non-design) of anything. Affordance is a key
concept across all scales of design, as it allows us
to not only understand a site, structure, or object
in ferms of its physical, aesthetical, and material,
properties but how these relate to the abilities of
humans or animals and their opportunities for ac-
tfions. For an object “to be graspable, an object
must have opposite surfaces separated by a dis-
tance less than the span of the hand.” (Gibson,
1979, p 133). In that way, affordances seek to
capture the possible relation, the complementa-
rity of the objects or environments properties and
the human'’s abilities and infent.

Relational

Affordance connects the physical proper-
fies of a thing, surface, structure, or sign with the
reasoning and abilities of a human, to then de-
scribe the opportunities for actualizations. Take
as an example, this book. You can read it if you
want to, that is if you are intending to. In fact, a
book affords reading but only if you can read,
are able. As such affordance refers to the inter-



action, the relationship between a thing and a
human (or animal). For a toddler, the book does
not afford a reading, at least not on its own. For
a baby or a dog, the book may even not afford
to pick up, as they may not be able to grab it.
As such affordance is defined as the relation be-
tween the abilities and intent of the user and the
properties of a designed object. It is related to
behaviour made possible, depending on the re-
cipient.

“An affordance cuts across the dichotomy of subjec-
tive objective and helps us to understand its inadequacy. It

is equally a fact of the environment and a fact of behaviour.”
Gibson, 2014

As such the concept is a key term to ex-
plain the interaction that arises between a recip-
ient and a thing, or a site, and how a design may
move us. Affordance describes how the proper-
ties of a thing, or an environment make a poten-
fial action for humans possible. It refers to what
Gibson described as “-able”, e.g an apple is eat-
able, a chair is sit-able and a ball is throw-able.
Affordances relate the ‘objective’ properties of a
thing, with the 'subjective’ experience and abil-
ities of a recipient, thus describing opportunities
for actions. It grasps how a thing, or a site and
its properties relate to humans and their experi-
ences. In other words, affordances are not fea-
tures of a given artefact or space. Rather, they
are relational qualities that we find when assem-
bling bodies (humans or non-humans), spaces,
artefacts, and technologies. So, asphalt affords
a smooth ride given your body is in a vehicle with
rubber tires compared to if you are driving across
gravel or cobblestones.



Agency

Next to being a relational phenomenon,
affordance is about agency (or distributed agen-
cy). This is one of the very important features of
affordance, because not only does that explain
why things and spaces are important to us. It also
means that we (rarely) ‘act alone’!l Humans al-
most always rely on things and spaces that have
been designed and made in order fo act in the
world. We may ‘act with' the shovel and remove
snow from the pavement in a very different man-
ner than if we had to shovel snow with our bare
hands. So, my agency for shoveling snow lies be-
yond my bodily capacities alone and is actual-
ized by the assemblage of my body, my shovel,
the snow, and the pavement (plus perhaps the
gaze of angry neighbors). This nofion of ‘actu-
alization’ is important. The Canadian sociologist
Rob Shields coins it this way:

“Affordances are the kind of interactions you can en-
gage in conjunction with a given site or element. For pave-
ment, you can walk on it; you can sit on it; you can drive on
it... you have to actualize it as this or that. What will it be?
It is your choice at any given time. So, in the actualization
of things, people may play essential roles. But one should
not underestimate the materials: their hardness, their
softness, their ability to maintain a shape. All this makes

the material a player in a way that is significant, causative

» Rob Shields in Farids,
not causal. 2010, p. 297

So, whatit's going fo be ehg Seen this way,
affordance is a concept that allows for choice.
You may choose to actualize particular materi-
al conditions in the world in specific ways. Such
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as walking on the pavement. After all, you could
have chosen to jump on one leg or perhaps even
lie down and roll over to pass down the street! So
even if the notion of affordance seems to be re-
lated to things and spaces, it speaks even more
to what it means to be human. To have choices
and make these out of a range of options is a
fundamental feature of the ‘human condition’.
And this dimension speaks both fo how many
choices designers are able fo offer the acting
human, as well as it speaks to the values and
ethics behind the choices made. The nofion of
affordance allows us to understand how we act
with designed things and spaces and what that
means for us as humans.

So, to round off this first chapter. While
this book is about affordance, we also hope the
book in itself provides a rich set of affordances.
We hope you may start ‘reading’ if. If you have
the physical version you may ‘flip-through’ it, as
the pages afford ‘turning’. We made it small, thus
easy to ‘handle’ and ‘carry’ around with you.
It may be ‘stowed’ in your bag, or your jacket
pocket. The affordance of any design, such as
this book, suggests what you can do, and can-
not do, not what you must do.

Beyond the intended affordances, that is
the actions the designers infend people to take
with their products, there are also the rich unin-
tended affordances, which the product may be
used for. As for this book, we can name several
unintended affordances, for example: If you are
cold, you may use the book fo light a fire. Or you
may use this as paper to draw on orrip out pages
to make paper planes of. You may also throw it if
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you get angry. Or use it to stuff under one of the
legs of the table to make a tilting table stable.
Affordances present humans (or animals) with
more or less meaningful opportunities for action.

12



Origin and Relevans

“The affordances of the environment are what it of-
fers the animal, what it provides or furnishes, either for
good or ill. The verb to afford is found in the dictionary,
but the noun affordance is not. I have made it up. I mean
by it something that refers to both the environment and
the animal in a way that no existing term does. It implies

the complementarity of the animal and the environment.*
Gibson, 1979 p. 128

Gibson

This quote above may be the most cited
definition of affordance, which touches upon
the complementarity of offering and abilities.
It was made by the American environmen-
tal psychologist James J. Gibson in 1979 in his
book ‘The Ecological Approach to Visual Per-
ception’. Gibson originally introduced the term

13



affordance in 1966 concerning ecological psy-
chology, as he was interested in understanding
the relatfionship between animals (including hu-
mans) and the physical world, more specifically
what the physical environment offers or what op-
portunities things provide to humans. As such he
infroduced it as a relational concept, to be able
to explain the complementarity, the relationship
between the environment and the human (or
the animal as he noted).

In a sense, the concept implies values and
meanings of things are external to the recipient
and may be directly and naturally perceived.
Thus, the composition, structure and layout of
surfaces and objects, consfitute what they aof-
ford. That means, according to Gibson, that af-
fordance is neither subject nor object:

“The affordance of something does not change as
the need of the observer changes. Whether or not the af-
fordance is perceived or attended to will change as the
need of the observer changes but, being invariant, it is al-
ways there to be perceived. An affordance is not bestowed
upon an object by the need of an observer and by his act
of perceiving it. The object offers what it does because of

what it is.” Gibson 1977, p. 78

With the infroduction of affordance, Gib-
son argued that ‘organisms’ and ‘environments’
complement each other, thus both should be
stfudied in conjunction, in their natural habitat,
rather than separately. Thus, affordance not only
concerns one or the other but the complemen-
tarity of these elements.

14



Lewin

However, Gibson was inspired by Lewin
(1917) who as a World War 1 soldier had expe-
rienced how environments, buildings and things
possess certain ‘suggestive characters’ depend-
ing on the present intentions or goals of the hu-
man. While Lewin did not discuss affordance
explicitly, he gave the example of how a build-
ing for a farmer is a shelter and home, but for a
soldier depending on their situation and intenfion
may either be a site for hiding or for attacking.
Lewin pointed towards embodied experiences in
the relation to space and things, depending on
our infent in the situation. This note on intention,
how we humans experience as immediately giv-
en within our infentions, was key to Lewin under-
standing of things ‘Aufforderungscharacter’, that
is the intentional relations between human and
environment.

Norman

Where Gibson introduced the concept
as invariant, while relational, but external of the
receiver and perceiver, Don Norman, who later
picked up the term, emphasized the unique re-
latedness. He stated how the specific relational
measure is what distinguishes affordance as a
concept from measurable physical properties.

“An affordance is a relationship between the prop-

erties of an object and the capabilities of the agent that

determine just how the object could possibly be used...

Whether an affordance exists depends upon the properties
of both the object and agent.”

Norman, 2013, p. 11

15



As such the affordance of things is exter-
nal to the human, while also being uniquely rel-
ative to each individual. Thus, affordances are
external and describe how a thing can possibly
be used by a person. The relationship between a
thing's properties and a person’s perceptive ca-
pabilities determines the affordances. As such af-
fordance according to Norman centers around
perception, a person’s past knowledge and ex-
perience. So, what makes an affordance is both
something very physical (can | open that bottle
with this knife2) and something cultural and ex-
periential (how do | pay on the bus with a rectan-
gular piece of plastice).

Where many of Gibson's examples include
‘animals’ and the ‘environment’. Norman spe-
cifically works with ‘an agent’ and ‘an object’.
Thus, for him, the affordance of an object is how
it appears to be useful to a person. He makes the
distinction between ‘real’ affordance and ‘per-
ceived' affordance. It is the perceivable, action-
able properties or features of a thing. Therefore,
his focus of study went from Gilbson's study of sur-
faces, layout, and structures, fowards the ques-
fion of perceived affordance, how to identify the
visual clues that make the affordances of the
tools apparent.

Gaver

Later, Gaver (1991) contributed to this dis-
cussion with a framework to precisely distinguish
what kind of affordances can be inferred from
perceptual information available to the user. He
aimed to be able to differentiate between the
potential of perceived- and potentially misinter-
preted affordances. The framework is visualized
in Figure 1.
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Different kinds of
affordances based on NG VES
available perceptual Affordance

information (Gaver 1991)

It illustrates the different kinds of affor-
dances based on the available perceptual infor-
mation. A ‘false affordance’ occurs when there
is no action possibility despite the presence of
misleading information. An example of this is a
door handle that cannot be turned and only has
decorative functionality. In contrast, a ‘correct
rejection’ occurs when no affordance is availa-
ble and no perceptual information indicates it.
A ‘hidden affordance’ describes a case when in
reality an affordance is present, but there is no
perceptual information available to the user. An
example would be that you can use the back
of a kitchen knife to crush garlic or ginger. Most
of the time “hidden affordances” are alternative
use cases, however, they can also be on purpose
and meaning. For example in dementia care fa-
cilities, doors (e.g., to staff areas or exits) are often
hidden by stickers or wallpaper e.g. appearing
to be a bookshelf to divert people with demen-
fia to use the door. Comparing this classification
to Norman's interpretation of affordances, both
‘false affordance’ and ‘perceptible affordance’
correspond tfo Norman's ‘perceived affordance’

17



(the top row in Figure 1). Norman's original defi-
nition simply considers perceptual information as
the critical factor, so when it exists, whether or
not the actual affordance does, it is still consid-
ered a perceived affordance in Norman's sense.

Heft

The psychologist Harry Heft criticized Gib-
son for focusing on functionality and not mean-
ings and the subjective ‘readings’ of the environ-
ment (Heft 2010). And further, Heft was attentive
to what he termed the ‘aftraction’ by which he
alluded to affective and emotional relations that
would also influence how we make sense of the
environment. This we may for example find in
children’s playful attitude to a bench. An ‘adult
way of seeing’ the bench would perhaps restrict
our understandig of the bench. (i.e. offering op-
portunity for rest). Heft wanted to expand the no-
tion of affordances understood by the human in
the situation to also include the ludic, affective,
and ambient. Needless to say, these dimensions
are important additions to Gibson's notion of af-
fordance that allow our analysis to include even
more subjective dimensions of human's under-
standing of their environments. In this context,
the main takeaway point is that understanding
the affordance of an artefact, or a space moves
beyond simply its material functionality to also
include how it is understood contributing fo the
atmosphere and the subjective understanding
by the person(s) present.

Ingold

Anthropologist Tim Ingold also contribut-
ed with a critique that proposed revisions of the
notfion (2011). He argues that Gibson seems to

18



have a fundamental assumption that the world
conisists of discrete ‘objects’ and that these are
there before we enter the situation where we as-
sess their relevance to our actions. Ingold prefers
to blur the distinction between humans and the
environment but finds that Gibson is putting too
much emphasis on the objects and environment,
and too little on the living being making sense of
it (p. 79). Ingold’s critique suggests that Gibson
separates the ‘animal and environment’ in a
way that is not right for understanding the rela-
fion. His critique has to do with the reduction of
the objects to what they are on their own.

Ingold would (inspired by philosophers
such as Heidegger and Merlau-Ponty) rather
insist on including the animal in understanding
the affordances of the objects. Ingold is trying
to capture the ‘full situation’ and how the ani-
mal’s relation to the environment and objects
are key to understanding the affordances. Trying
to grasp how we as actors are part of the affor-
dances and not just coming into an environment
full of them in advance is a powerful and sensible
correction of the term. Elsewhere (2022), Ingold
is describing the affordance thinking within envi-
ronmental psychology as falling info two camps:
a redlist and a relational. The former (where he
thinks Gibson belongs) is seeing affordances as
related to the object’s properties in themselves,
whereas the latter (that he sees himself closer to)
sees affordance as something that comes into
being with the co-presence of animals, objects,
and environment. He puts it squarely as: ‘No
creature, no affordance’ (p. 53), which is similar
to the relationship that Norman describes as af-
fordances.
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Davis

Moving even closer to the contemporary
we find the sociologist Jenny L. Davis’ application
of affordance to understanding the ‘power and
politics of everyday things' as the subtitle is called
for her book ‘How Artifacts Affords’ (2020). The
key thing to her is that the notion of affordance
allows us to understand how we act in the world
with things, but without falling into the so-called
frap of ‘determinism’ (p. 7). In other words the
lure of thinking that technologies or things ‘make
us do things'. In her understanding, an analysis
using the notion of affordance needs to allow
for free will and choice on behalf of the animal/
human in gquestion. Being strongly informed by
a pragmatic interest in people’s actual actions,
Davis also argues that the important question is
not ‘what’ technologies (or artefacts, or spac-
es) afford but rather ‘*how’ they afford. Substitut-
ing the ‘what’ question with the ‘how’ question
leads to a better understanding of social action
asrelated to processes, dynamics, and variation.
The stuff that our messy social life is full of rather
than rational, linear, plans of progression.

Davis is interested in coining an opera-
tional understanding of affordance that lets us
understand ‘how objects enable and constrain’
our acts in the world (p. 11). Davis makes an op-
erational and very accessible framework that
stresses the notion of ‘dexterity’ which refers to
the capacity of someone fo enact the functions
of an object (or a space) (p. 94). Here she shows
an important bridge to critical disability studies
and research on how we need to consider both
physical and cognitive capacities when design-
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ing. Furthermore, much design leaves out people
with different bodily and cognitive capacities be
that either lack of skills o navigate for example
complex urban environments or the lack of abili-
ty to walk stairs if one is a wheelchair user. So, for
Davis, the notion of affordance is also a theory
and concept that allows for a critical and ethical
assessment of the design of everyday living spac-
es and artefacts.

At a glance

The view info the evolution of the concept
and how authors have freated it differently also
highlights the complexity, nuance and depth of
the concept. While revising the texts, we might
still not have that ‘perfect grasp’ or understand-
ing of the concept. All authors, however, agree
that it is a concept that in its essence describes
complementarity between humans and the en-
vironment or artefact, it is a relational concept
that is key to understanding not only the environ-
ment or the human but what bridges them.

In the text, we also highlighted several im-
portant critiques of the concept. It is important
to understand that diverse perspectives and
criticism are what move our understanding and
increase our reflexivity. So rather than being de-
fensive or dismissive we should think of the criti-
cism as constructive ways of improving the val-
ue of the notion of affordance. Of course, you
could find a critique that on its own completely
dismisses a term or a theory. But that is not the
case here. The critique we present here is rath-
er helpful amendments and revisions that make
us wiser. Also, we see that thinkers within fields as
diverse as psychology, anthropology, and soci-
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ology have found it worth criticizing and revising
Gibson’s notion of affordance. This is in our un-
derstanding a very good sign. When more disci-
plines ‘claims’ an author, a theory, or a concept,
it is a sign of impact and relevance.

The discussion above gives a glance
intfo the rich discussion around the affordance
concept. It is important to note this is a ‘frozen’
picture at a certain point in time in each of the
author’s life. Our purpose has not been to iden-
tify one definition of ‘affordance’, but rather to
deepen and nuance the discussion of how a
concept evolves over time, also as exemplified in
the case of Norman how his understanding ma-
tures and changes over time. The chapfter in ifs
essence shows how a concept is interpreted dif-
ferently by different authors in different domains
and disciplines. It also highlights the academic
fradition and discipline in which a community
together, discusses, critiques, builds and works
with a concept. In the following chapters, we will
unfold how affordance is situated and applied
across different domains of design.
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Affordance across

design disciplines






Affordance in architecture
and urban design

When thinking through how the notion of
affordance makes sense in the context of the
architecture and urban design the potential
array of examples is huge. All the spaces, build-
ings, and sites we move into and through during
our mundane everyday life are designed and
assembled in ways that support and prevent
different activities and practices. Hence, one
might say that understanding architecture and
urban design is very much about knowing how
to orchestrate affordances for human actions. A
parking lot in front of a shopping mall affords the
customers to buy many goods whereas having
only a bus stop will afford less volume in shop-
ping (which is why IKEA would not be happy only
having bus stops and no car parking!). A theatre
with adequate spaced seating and a good posi-
tioning thereof relative to one another will afford
that the audiences can see and hear the actors.

25



When thinking of mobility within urban spaces or
buildings, stairs afford muscular-powered mobili-
ty whereas lifts afford mobility where you do not
need fo exercise any bodily effort.

Urban design

We could go on with many examples.
However, let us dive a bit deeper into one par-
ficular case. Elsewhere, Lanng and Jensen (2022)
describe the park behind the old castle in Aal-
borg. This is an old space with links to when the
castle was built in the period of 1539-1555. There
are reminiscences of what might seem like a for-
tification with the sloped ramparts that define the
park as a green space (fig 2).

However, the truth is that the castle was
not worth much for keeping enemies out and at
the gates. What it did do, however, was fo work
as space for the king's tax collector. Today, the
park is a public space and the fopography of its
slopes may indeed be interpreted through the
concept of affordances. So the question tfo ask
is: what are the affordances of these sloped ram-
partsg And of course, the answer is that there are
many more affordances here than we can pos-
sibly mention. This has o do with the park being
what Mike Waltzer (1986) terms an ‘open-mind-
ed space’. That is to say, the programming and
‘scripting’ of what the architect or urban design-
er imagines people could do here is very open
and loose. Riots, parties, concerts, picnics, ball
games, kite flying, poetry readings, sleeping ...
The list is endless! But let us zoom in on the topog-
raphy and the sloped ramparts. These are the
defining physical features that give the space ifs
identity. But they are also important clues to what
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Figure 2

Urban slope,
Aalborghus
Slotspark, Aalborg,
08/07/2019, 6:58
PM (photo: Ditte
Bendix Lanng, in
Lanng and Jensen
2022, p. 44).
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affordances we may find here. In their analysis
of the park, Lanng and Jensen list a few of these
(p.46) :

e The slope affords a rest at the foot of it;

e jt affords a playful, unrestrained run down-
wards;

e |t affords cloud watching on the soft grass;

e |t affords a struggling bodily effort to get fo
the top — perhaps pulling the sledge up on
slippery snow;

e |t affords a privileged position from which fo
see and be seen.

\
N

N
QNN

SN
NN

Figure 3

Five diagrammatic
sections, Slope

of Aalborghus
Slotspark. (Ditte
Bendix Lanng in
Lanng & Jensen
2022, p. 45).

The rendering

is based on

the analysis,
conceptualization,
and visualization by
Ditte Bendix Lanng.
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The way fo think about affordance in rela-
tion to architecture and urban design is closer to
the ‘relational’ than the ‘realist’ way that we de-
scribed above. Riding a sledge down the slope is
not possible without the slope of course. But nei-
theris it without a body, a sledge etc. In architec-
ture and urban design, the notion of affordance
can be used to remind ourselves about how
much more intertwined humans are with their
material world and environment. In Modern phi-
losophy and thinking we have been used to un-
derstand humans as powerful creatures that not
only are separate from ‘nature’ and ‘things’ but
also in command of them. In light of the debate
related to how our acts as a species influence
the world (by some termed the ‘Anthropocene’)
the notion of affordance reminds us that we ‘act
upon’' the world but also that we ‘act with' the
world. The ‘full situation’ is what we study, and
architects’ and urban designers’ job is to under-
stand this holistic complexity in order to build live-
able spaces and high-quality environments.

Architecture

Debora Lombardi, who is a psychologist
researching architecture, argues that the notion
of affordance is particularly relevant to the de-
sign of buildings and spaces because it captures
the relation between ‘users’ and ‘spaces’ but in
a way that is open and not deterministic (i.e. al-
lowing alternatives to the imagined design). She
uses affordances to stress that spaces and build-
ings are full of ‘invitations’ rather than instructions:
‘architectural interventions can only invite or dis-
courage a certain use of space, yet they cannot
cause it' (p. 189). And from this openness and
lack of strict control, we may think of architectur-
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al and urban spaces as being marked by ‘poly-
valence’. In other words, people may indeed
choose to do fundamentally different things in
the same space, and they may evaluate the
same space in very different ways. Like the slopes
in the castle park, these may be looked at with
fundamentally different ideas about what they
afford depending on who looks at them.

The architect and urban designer’s job is
then to balance the design brief or the task at
hand with the ways in which humans make sense
of spaces and see these as infegral fo their ac-
tions and practices. This requires a lot of knowl-
edge about what it means to be human, but
also some concepts and frameworks enabling
how to understand the human-space relation.
Affordance is surely one such quite operational
concept.
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Affordance in product and
industrial design

Actionable

Most issues in product and industrial de-
sign concern product questions of how design
teaches us without words, what to do. Most is-
sues around affordances in design discuss how
products are built to be naturally, almost physi-
cally and psychologically intuitive. Therefore ‘the
designer cares more about what actions the
user perceives to be possible than what is true’
(Norman, 1999). The illustration below is a clas-
sic illustration from product and industrial design
around affordance.
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botton - push switch - flip

Rather than building on Gibson's analyti-
cal and descriptive understanding, which were
more passive in terms of the complementarity of
the product and person, the understanding of
product design is much closer fo Norman, who
sought a more active and prescriptive concept.
In many ways, the affordance term emphasizes
the pushy fransformative nature of the process of
designing a product:

“...the term affordance refers to the

knob - rotate

Figure 4

perceived and

actual properties of the thing, primarily those fundamen-

tal properties that determine just how the thing could

possibly be used. [...] Affordances provide strong clues to

the operations of things. Plates are for pushing. Knobs are

for turning. Slots are for inserting things into. Balls are for

throwing or bouncing. When affordances are taken advan-

tage of, the user knows what to do just by looking: no pic-

ture, label, or instruction needed.”

Things “tell us what to do with them” they
have a “demand character”, the button “wants
to be pushed”, and the handle “wants to be
grasped” (Koffka, 1935; p. 353). In many ways,
the concept may be used to shift focus in prod-
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uct design from high-level cognitive processing
to a focus on perceptual-motor level interaction
(Hsiai-cen and Kuohsiang, 2007). Industrial design
and engineering design affordance refer not to
the properties, not the abilities, but the interac-
fion, the behaviour made possible when these
two (or more) meet. It only describes inferacting
systems. Affordances are what a person can or
cannot do with the product, it refers to the possi-
bility of actions.

Intent

Compared fo inferaction design, the
concept of affordance in product design is pro-
portionally less used. However, we argue if is im-
plicity embedded in the paradigm, which the
majority of design processes and methodolo-
gies build on. In parficular, the perspective from
Gestalt psychology inspired by Lewin (1917) has
influenced the field of product and industrial de-
sign. In Gestalt psychology, the meaning or the
value of a thing appears to be immediately per-
ceivable, just as the colour of the thing. The con-
cept of affordance opens the design process to
determine what affordances an object should or
should not have. The discussion which concerns
affordance in the product and industrial design
domain encompasses a more explorative pro-
cess perspective on what wanted and unwant-
ed affordances may be identified.

Intentionally (or not), designed products
make a statement through their material, shape,
form, texture, etc. As such a product design
(well-designed or not) communicates something
with users. Product designs are never contextu-
ally neutral. In industrial design the concept of
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affordance has therefore been discussed as a
theory, underpinning product semantics, that is
the “study of the symbolic qualities of man-made
forms in the cognitive and social contexts of their
use and application of the knowledge gained to
objects of industrial design.” (Krippendorff, 1995).
Product semantics concerns the relationship be-
tween the product and the user. It may be de-
scribed as a language structure, which implies
designers should not only know what messages
and responses they expect from the receiver,
but also the form, shapes, features, symbols and
forming of the language. In fact Norman states:

“The value of a well-designed product is when it has
such a rich set of affordances, that people who use it can

do things with it the designer never imagined.”
Norman (1994, n.p.)

Industrial design and product design do
not entail one specific product category or ty-
pology. A phone may become a camera, music
player, calendar, email etc. Whilst the iPad is nei-
ther a phone, computer, nor a tv, but something
in between. Instead, the discussion has turned to
consider a related, but also differing concept,
the semantic functions of products. Product de-
signers work systematically with identifying the
semantics, and the following affordances. The
product provides the designer with the possibility
to define what the product is 1) its purpose and
task, 2) expresses its values and quadlities, 3) sig-
nals how to interact with it and 4) how it identifies
itself within a product category (Demirbelek and
Sener, 2003).
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Thus on the direct level product design
concerns the affordances in the relation be-
tween the product and the user, i.e. what is this
product and how may it be actualised. The us-
er's ability to identify and act on the properties
of a product. On a meta-level much of the ex-
pertise taught in product design and industrial
design schools, concerns the core experimental
task of exploring the rich set of intfended as well
as unintended affordances.

Experimenting

A product designer may do early mock-
ups, prototypes and objects, fo understand
what the product affords. Hence the discussion
which concerns affordance in the product and
industrial design domain encompasses a pro-
cess perspective, which is more exploratfive on
what affordances to design. Affordances may
be studied as embodied experiences, during an
experimental process of infended and unintend-
ed affordances. This means the designer has to
understand what should and what should not be
communicated and enabled through the prod-
uct, as well as what affordances are in fact un-
derstood and enabled through the product.

Much of product design takes an off-set
in fieldwork, user studies, parficipatory design,
mock-up tests efc. with the aim to understand
pafterns of affordance, intended and unintend-
ed affordances a product creates for a user
group. For example, the idea of bringing 5 very
different mock-ups for user tests is to explore af-
fordances, what actions the properties of the
things and the perception and abilities of the
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person lead to. See for example the user tests be-

low, for damping the vibration for road workers.
Here the designers examined the shape and po-
sifion of handles for reducing vibration damage

for workers. These tests simultaneously examine
the properties of the handles, the abilities of the
person, and the required actions in certain situ-

ations.

Ty

Pressing down on the
handle only creates
rotation around the
mounting axis and
handle axis. Making
itimpossible to press
forward.

Figure 5

What affordance is
intended vs. what
affordance do the
concepts provide?
(illustrations, photos

and texts from design

students process
worksheets)
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For example, when designing the first ver-
sion of the MacBook, an unintended affordance
of laptop computers was identified. Humans
tend to frip over the power cord, ripping it over
damaging the connector or the computer pow-
er socket or pulling the computer off the table
surface. For this purpose, Apple infroduced the
‘MagSafe’, where the connector is held in place
magnefically, which affords fripping over the
wire, simply pulling the connector out while leav-
ing the laptop and wire intact. That also means
in product design if products are difficult, com-
plicated, and misused, we often describe it as a
bad design. The properties of the product, the
abilities of the person and the action infended
do not work. The product does not afford what it
promises or infends to do.
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Affordance in interaction
design

Affordance is also one of the most
used concepts in Interaction Design and Hu-
man-Computer Interaction (HCI). After Norman
started discussing affordance in combination
with product design, the notion of affordances
gained swiftf acceptance in the realm of in-
teraction design, garnering popularity among
practitioners, researchers, and educators alike.
For designers of inferactive fechnologies, this
concept holds great potential in utilizihg the
potency of perception to enhance the intfui-
fiveness and overall usability of their creations.

Signifiers

There are several reasons why affor-
dance plays such a big role in interaction de-
sign. The first point that demands inspection is
the material aspect. On the one side, there are
the physical input devices such as mouse, key-
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board, and touchscreen, which all have some
form of affordances (e.g., the shape of a mouse
affords to lay a hand on it in such a way that
the fingers align with the buttons) that are more
closely related to the ideas discussed above in
the section on product design. On the other side
we have the complexity of the output, the graph-
ical user interface. Pixels by themselves don't af-
ford anything but observing them, the graphical
design must do the job. Affordance is not con-
fined to the design of physical objects, as it has
found a significant role in the design of graphical
user interfaces. In contrast to traditional product
designers, user interface designers have much
larger freedom and flexibility in developing visual
properties for their creations.

Consequently, they are better placed to
offer what Norman (1988) refers to as “strong
visual clues to the operation of things”. Clickable
buttons or draggabile sliders are just some of the
many examples of user interface elements that
provide visual clues that can even be extended
with animations to give further hints on how they
are supposed to be used. Today's computers
such as smartphones have several possibilities
to give clues using auditory- or haptic percep-
tual channels, which allow for a multitude of po-
tential affordances. For example, a smart home
speaker such as Amazon Alexa or Google Home
will use multimodal feedback via sound and light
to indicate whether it is ready for the user’'s com-
mand. While these possibilities of course are great
for designers, they also can create complexity
and break the user’'s mental model - their infer-
nal representation of how the product works and
how to use it, based on knowledge, experienc-
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es, and expectations - of a product. This myriad
of options prompted Norman in 2013, to clarify
his definition of affordances more in the second
edition of “The design of everyday things” and
he added the concept of signifiers. He describes
them as cues that designers can use in interfaces
to help users easily understand what actions to
take. By indicating how and where to act, signi-
fiers enhance the affordances of an object. De-
signers can use various methods, such as marks
and sounds, to provide users with the appropri-
ate signals to perform tasks effectively.

“Affordances determine what actions are possible.
Signifiers communicate where the action should take
place. We need both. [...] Good design requires, among oth-
er things, good communication of the purpose, structure,
and operation of the device to the people who use it. That

is the role of the signifier.”

Don Norman (2013, p. 14)
Signifiers are not necessarily a new idea.

For example, in semiofics — the study of symbols
and signs —, in film studies, or literature, it is a very
common concept. Broadly speaking, a signifier
is an object or symbol that points to or foreshad-
ows something else. Don Norman took this idea
and infroduced it as a concept to inferaction
design, to assist affordances and help overcome
issues that arise from false affordances or hidden
affordances.

Feedforward

However digital user interfaces can do
even more! Vermeulen et al (2013) elaborated
on the concept of feedforward in interaction
design. Feedforward, compared to feedback,
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refers to providing information or signals in ad-
vance of a particular event or action instead of
after if.

It is meant to allow users to anticipate the
response that the system will have to theirinterac-
tfion through sensory information, thereby guiding
the user. An example, from the physical world,
would be when a person reaches for a cup, the
visual and spatial information provided by the
environment allows them to adjust their arm and
hand movements in advance, leading fo more
accurate and efficient actions. A well-designed
user interface may provide clear and concise in-
structions on how to complete a task before the
user starts the process. This approach can help
users understand what is expected of them, re-
duce confusion, and increase their confidence
in completing the task.
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A good Ul (user interface) design that
highlights many of these elements is the “slide
fo unlock”-bar that was infroduced with the
first-generation Apple iPhone (see fig. 6). The Ul
has a clear signifier, both with the arrow in the
slidable button, indicating the direction as well
as through the text. Furthermore, it used an an-
imation indicating the direction, with a white
highlight running over the fext from left to right.
Lastly, it also includes feedforward in the text, as
it is clear what will be the result of this interac-
fion — the phone will be unlocked. While this infer-
action form was completely novel at the time, it
was quickly understood and picked up. It has the
advantage that it can not easily be done by ac-
cident and has therefore been reused in many
other application scenarios, for example as con-
firmatory action for bank fransfers.

Skeuomorphism

As mentioned already, the digital world
has limited inherent affordances, so interaction
designers have fraditionally resorted to some-
thing called skeuomorphism. Skeuomorphism
involves replicating or rather imitating the affor-
dances and metaphors from the physical world.
This entails integrating ornamental elements, fea-
tures, and affordances from physical objects or
materials into digital objects that would not nec-
essarily require these elements for their function-
ality. In other words, skeuomorphism involves us-
ing design elements that are no longer necessary
but were once part of a functional or necessary
aspect of the original object. The first computer
with a graphical user interface, the Xerox Star, in-
froduced this, by heavily relying on desktop and
office metaphors. And a lot of these metaphors
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on how we structure the digital world have sur-
vived until today. We still use the idea of files and
folders and the garbage bin as a representation
to interact with our digital information, and we
understand that a file affords to be thrown into
the garbage bin.

When the first iPhone was released in 2007,
it revolutionized the smartphone industry with its
sleek design and intuitive interface. However,
what many people may not realize is that the first
version of the iPhone heavily relied also heavily on
skeuomorphic design elements to create a famil-
iar and user-friendly experience. One of the most
prominent examples is the Notes app featuring
a yellow legal pad with blue lines, designed to
resemble a real-world notepad common in the
US. This design choice was likely made fo create
a sense of familiarity and comfort for users who
were accustomed to writing notes on physical
notepads. Similarly, the calculator app featured
large, colourful buttons that resembled the de-
sign of fraditional Braun calculators. The app also
made use of sound effects, such as a saftisfying
“click” sound when a button was pressed, to cre-
afte a sense of tactility and interactivity. Further-
more, all app icons were designed to look like
physical objects, such as a clock, camera, cal-
culator, and notepad, with realistic textures and
shadows.

While skeuomorphism was a dominant
design trend, it has since fallen out of favour
with many designers and is often replaced with
simpler, flatter designs. Skeuomorphism can be
used to create a sense of familiarity or comfort
for users who are accustomed to fraditional or
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familiar objects, but it can also be criticized for
being unnecessarily confusing in some cases. Be-
sides this, the growing familiarity with digital tech-
nology and the increasing number of so-called
digital natives that don’t require such metaphors
anymore are also potential reasons why skeuo-
morphism has fallen out of fashion. So, it will be
interesting to see how long the floppy disk will be
the save icon.

Affordance ++

The above discussion highlights some of
the problems with affordances in digital user in-
terfaces, however, it should at this point also be
clear that there is a much larger pool of possi-
bilities to create affordances for digital products.
Lopes et al. (2015), drastically extended the no-
fion of what an affordance of an object is. They
call this concept affordance++ and they allow
an object to communicate how it wants to be
used employing electrical muscle stimulation
(EMS) on the hands and arms of a user. They gave
the objects the ability to directly instruct the user
in dynamic cases, such as distinctive motion pat-
terns, the correct application of multi-step pro-
cesses and even behaviours that should change
over time use. One example of their system is the
correct use of a paint can. The moment the user
tfouches the can, the system activates the user’s
muscles via EMS to make a shaking motion in-
dicating that it needs to be shaken. The system
can also instruct the user that it can only spray af-
ter it is shaken, it needs to be shaken again orit is
empty, and the user should stop using it. Instead
of enhancing the object, their system stimulates
the user’'s arms to allow objects to make the user
interact with them in the appropriate manner.
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Discussion

So we started by stating that affordance
is a useful term. Come this far we hope that the
reader would agree. We have fried to use many
examples across the disciplines we are engaged
with ourselves (industrial design, human-com-
puter interaction, and urban design). However,
many more areas and disciplines would find the
notion of affordance relevant. This has of course
much fto do with the very fundamental claim
made by the notion: that humans ‘act with and
upon' spaces, artefacts, things, and fechnolo-
gies. So at the level of most ordinary and prac-
tical, namely ‘what we do when we act’, the
notion of affordance allows us fo get a grip and
understand what goes on in the world. Needless
to say, there are differences between the waysin
which discipline utilizes the term. But the power of
the notion of affordance is its applicability across
any kind of discipline. This is a direct effect of its
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focus on the very simple (and yet complex) level
of human action in the world.

Tool for thinking

Along the road, we have tried to illustrate
the usefulness of affordance as a ‘tool for think-
ing’. So many would consider it a ‘theory’. How-
ever, we think there is more at stake here. We
may of course think of theories as abstract and
detached statements about the world. But with
the notion of affordance, we face an example
of theory as something practical. We would ar-
gue that the concept of affordance is highly rel-
evant to designers (of any kind) exactly because
it not only allows us to (theoretically) analyze
what is happening in the world. We have shown
throughout this book that the notion of affor-
dance gives us a very hands-on and operational
tool for seeing how we act with and upon things,
spaces, and technologies. This, in turn, becomes
a potential design tool. If we understand how hu-
mans act upon and with things, we may also start
exploring the design dimension. This can be done
very simply by asking if what we see happening
in the world is also what we want. If for example,
we see that people use the wide streets paved
with asphalt to drive dangerously fast, we can
use our knowledge of affordance to re-design
that situafion by adding speed bumps or chi-
canes to the environment. That is in a sense to
‘remove affordances’. But of course, we could
also ‘add affordances’ as when we see older
people struggling with crooked streets and we
thus add a cable cart to the environment. The
key point is, that a concept like an affordance
lends itself to (theoretical) analysis as well as to
(design) intervention.
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Presence

Looking across the design landscape we
find affordance is implicitly embedded in some
fields, such as product design, architecture, and
urban design while being explicitly present in in-
teraction design. This raises the question of why
affordance is not so present in design fields, that
indeed all are real, physical, measurable and
embodied, compared to the interaction design
domain, which is more infangible. We questfion
whether it in fact may be because of the lack
of physicality, interaction design researchers and
practitioners had a need to refine the concept.
What properties do pixels on a screen have in
themselves2 What do they afford?

The physical design and the elements
we create are extremely important in the way
they shape our assumptions. Kankaanp and Hir-
skyj-Douglas (2023) employed rapid prototyping
methods from HCI to design tangible buttons for
monkeys (white-faced sakis) with the goal to al-
low them to interact with a computer. Their find-
ings also showed that more colourful prototypes
with ergonomic size (fitting the monkeys’ grip or
mouth) had stronger effects on eliciting the mon-
keys' curiosity. This highlights again the impor-
tance of the relationship between the abilities of
the user and the visual perception of the user. Af-
fordances in interaction design often arise from
prior knowledge. Interactions that we have seen
before can be easily replicated, which means
that interfaces that are designed consistently to
prior interfaces could rely on prior knowledge.

So, in a way, we argue affordance has
been unavoidable in the discussion of interac-
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tion design, while the more physical design fields
have not been forced to make it as explicit. Thus,
for many it exists as tacit knowledge, which we
argue would benefit from being grasped, under-
stood and worked through more explicitly.

Intentionality

Through this book we showed and dis-
cussed, how there has been a development,
and evolution of the concept. Scholars have
had different definitions of affordance.

We however argue, the history of the af-
fordance concept alone, indicates the concept
seeks to explain something worthwhile to under-
stand, however difficult to grasp. Affordance is
important as it seeks to describe the essential
complementarity between humans and the en-
vironment. In this last discussion, we turn to Lew-
in (1917) who did not discuss affordance, but
inspired Gibson in his writing. In particular, we
turn to Lewin’s idea of intentionality, both the
designer’s intenfionality, and the user’s intention
and how that relates to the object. Intentionality
changes the interaction and complementarity.
For example within the area of critical disability
studies, this ‘activist’ potential of the notfion of
affordance has been shown by anthropologist
Arseli Dokumaci (2023). She shows how disa-
bled people critically and creatively re-design
and ‘hack’ the affordances offered by ordinary
things, spaces, and technologies. Disabled peo-
ple living in a world designed around ‘ableist’
standard bodies have developed creative and
artful ways to challenge the exclusionary designs
that they experience. Dokumanci dubs this ‘ac-
tivist affordances’ to illustrate the practical appli-
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cability and usefulness of the concept.

Good and relevant concepts, we would
argue, precisely have this capacity to them; to
be analytical as well as interventionist. And this is
then a nice example of why one has to be very
cautious about thinking that theory and practice
are two separate and unrelated realms. Rather,
we would argue, one should apply the view of
pragmatism and see theories and concepts as
useful tools. Tools for thinking, as well as tools for
designing!
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If you want to know more

As you already noticed, the notion of af-
fordance is complex, rich, and cuts across a
wide array of different disciplines and domains.
So compiling a list that points to all relevant liter-
atfure is impossible. Instead, we have collected
here a handful of the (in our opinion) most useful
references to study ‘if you want to know more’.

Davis, J. L (2020) How Artifacts Afford. The
Power of and Politics of Everyday Things, Cam-
bridge Mass.: MIT Press

Demirbilek, O. and Sener, B. (2003) Prod-
uct design, semantics and emotional response ,
Ergonomics, 46:13-14, 1346-1360

Djebbara, Z. (ed.) (2022) Affordances in
Everyday Life. A Multidisciplinary Collection of Es-
says, Cham: Springer
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Dokumaci, A. (2023) Activist Affordances.
How Disabled People Improvise More Habitable
Worlds, Durham: Duke University Press

Gaver WW [(1991) Technology affor-
dances. In: Proceedings of the SIGCHI confer-
ence on human factors in computing systems,
New Orleans

Gibson, J. J. (2014, first published 1979).
The ecological approach to visual perception:
classic edition. Psychology Press.

Gibson, J. J. (1977). The theory of affor-
dances. Hilldale, USA, 1(2), 67-82.

Heft, H. (2010) Affordances and the per-
ception of landscape, in E. C. W. Thompson, P.
Aspinall and S. Bell (eds.) (2010) Innovative ap-
proaches to researching landscape and health,
London: Routledge, pp. 9-32

Ingold, T. (2011) Being Alive. Essays on
Movement, Knowledge, and Description, Lon-
don: Routledge

Ingold, T. (2022) Anthropological Affor-
dances, in Djebbara, Z. (ed.) (2022) Affordances
in Everyday Life. A Multidisciplinary Collection of
Essays, Cham: Springer, pp. 51-60

Jensen, O. B. (2023) Mobilities Design. Af-
fordances, Atmospheres, Embodiments, in K.
Vi&ckler, P. Eckhardt, M. Kndll & M. Lanzendorf
(eds.) (2023) Mobility Design. Shaping Future Mo-
bility, Berlin: Jovis Verlag, pp. 24-30
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Jensen, O. B., D. B. Lanng & S. Wind (2017)
Artefacts, Affordances and the design of mo-
bilities, in J. Spinney, S. Reimer & P. Pinch (eds.)
(2017) Mobilising Design, London: Routledge, pp.
143-154

Kankaanpdd, V., & Hirskyj-Douglas, .
(2023, February). Profotyping with Monkeys: Un-
covering What Buttons for Monkeys Look Like. In
Proceedings of the Seventeenth International
Conference on Tangible, Embedded, and Em-
bodied Interaction (pp. 1-13).

Koffka, Kurt (1935), Principles of Gestalt
Psychology. New York: Harcourt Brace and
Company.

Lanng, D. B. & O. B. Jensen (2022) A Walk
in the Park: Affordance as Urban Design Tool for
Creating Inhabitable Cities, in Z. Djebbara (ed.)
(2022) Affordances in Everyday Life. A Multidisci-
plinary Collections on Essays, Cham: Springer, pp.
41-49

Lewin, K. (1917): Kriegslandschaften, in :
Grauman, C.F. (Hg.): Kurt Lewin Werkausgabe,
Band 4: Feldtheorie, [1983], Huber/Cotta, p. 315-
325.

Lombardi, D. (2020) Affordance, in D. Hau-
derowicz & K. L Serena (eds.) Age-inclusive pub-
lic space, Berlin: Hatje Canfz Verlag GmbH, pp.
189-191

Lopes, P., Jonell, P., & Baudisch, P. (2015,
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annual ACM conference on human factors in
computing systems (pp. 2515-2524).
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