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Abstract

Sitting too much is unhealthy, but a wide spread habit in our society. Realizing behavioral change
in this area is hard. Our society promotes being seated by the way its places are structured: they
are filled with chairs. How can we make more healthy environments that invite people to move
around more? This Current Opinion piece shows how philosophical research in the area of
embodied/enactive cognitive science (Chemero, 2009; Varela, Thompson & Rosch, 1991) let to
built vision for the office of the future, of 2025. Multidisciplinary studio RAAAF [Rietveld

Architecture-Art-Affordances| and visual artist Barbara Visser built this world without chairs,

1 'This paper is based on a talk first presented at TEDxGhent 2015.



titled The End of Sitting. This large rock-like landscape integrates many affordances for standing.
Affordances are the possibilities for action provided by the environment (Gibson, 1979; Heft,
2001; Rietveld & Kiverstein, 2014). This landscape of standing affordances allows people to work
standing while being supported by the material structure of the environment. This unorthodox
experimental working landscape is both an enactive art installation and a platform for research on

built environments that naturally invite more active and healthy behavior.



Situating the embodied mind in a landscape of szznding affordances: Living without

chairs

Humans are addicted to sitting. We sit even though we read everyday in the newspapers that
“sitting kills” or that “siting is the new smoking”. We like the comfort of chairs and are living in a
sitting society. We sit at the breakfast table, we sit in the car, we sit at the office, we sit at school,
and we sit in front of our laptop computers. One scientific study on the sitting epidemic (Van der
Ploeg et al., 2012) followed over 220.000 Australians to investigate the relationship between
sitting time and all cause mortality. It found that those who sit 11 hours or more per day have a
40% higher risk of dying in the next 3 years than those who sit 4 hours or less. Even when one
exercises every day, one does not compensate for the many hours spent seated (For a review and

meta-analysis see Biswas et al., 2015).

Why do people typically sit down when they enter a place, say an office? Why do they sit, even
though many people already know that sitting too much is unhealthy? People sit because the
places in which they spend their lives are structured around being seated. In fact, our entire society is
structured around sitting: offices, movie theaters, cars, schools and restaurants are filled with
chairs. In public transport, in a train, for example, one feels #niucky if one cannot sit. In our

society we even use standing as a punishment for children, we make them stand in the corner.

How can we make an environment that invites people to alternate physical postures and break
the inactivity of sitting? In this current opinion piece I would like to look at an alternative for
sitting, taking the perspective of the philosophy of embodied cognitive science (Chemero, 2009;
Thompson, 2007; Varela, Thompson & Rosch, 1991), and show how these materialized in reality

in a new environment.



One of the main findings of our research on embodied cognition in everyday life and expertise is
that it is not explicit thoughts or explicit intentions that drive our skilled actions but affordances
(Gibson, 1979; Rietveld, 2008, M:nd, Bruineberg & Rietveld, 2014). Affordances are the
possibilities for action offered to us by the environment (Heft, 2001; Michaels, 2003; Chemero,
2003, 2009; Rietveld & Kiverstein, 2014). The floor affords walking, a cup affords grasping and a
chair affords sitting. And moving. And leaning on. So a particular aspect of the environment can
offer a multiplicity of possibilities for action.

In recent philosophical work (Rietveld & Kiverstein, 2014, p. 335) we have argued for a
more precise definition of affordances as relations between (a.) aspects of the socio-material
environment, and (b.) abilities available in a ‘form of life’ (Witgenstein, 1953), which includes
socio-cultural practices in our human case (cf. Withagen & Caljouw, under review at Sports
Medicine, p. 4) This definition suggests that it should be possible to piggyback on peoples’
existing abilities for standing, leaning and hanging to create new affordances for working in all
sorts of supported positions.

We distinguish affordances available in a form of life or ecological niche from refevant
affordances or ‘solicitations’ for a particular individual in a concrete situation (Rietveld, 2008).
Solicitations are relevant affordances or invitations for action (Withagen et al., 2012; cf. Dreyfus,
2008). When an individual encounters an affordance that matters to him or her, for example
because using it costs almost no energy, it can generate a state of bodily action readiness
(Bruineberg & Rietveld, 2014). This solicitation-related bodily readiness is why chairs can suck us
in. If we radically change the affordances available in a certain place, we will be able to generate
behavioral change. Architects and artists are able to realize such a change of the built

environment by creating new affordances.



Image 1: Experimentation. The aim is to find an optimal angle for support of the upper body while standing (cf.

the tendency towards an optimal grip in Merlean-Ponty, 1945/2002; Dreyfus, 2008; Bruineberg & Rietveld,

2014). Photo by Barbara 1 isser.

What would our world look like if we do away with chairs and standing becomes the new norm?
We, that is multidisciplinary studio RAAAF [Rietveld Architecture-Art-Affordances| and visual
artist Barbara Visser, have started experimenting with affordances that support standing in
different ways, including supported leaning and hanging. Barbara Visser has a long standing
interest in work at the intersection of visual art, architecture and science and is chair of the

Society of the Arts, founded by the Royal Netherlands Academy of Art & Sciences (KNAW).

The first space we have tried to re-imagine is the office of the future. The starting point for this
project was an invitation by the Chief Government Architect of The Netherlands and the Dutch

Ministry of Internal Affairs to develop a vision for the office of 2025. We were surprised to find



out that current plans for the workplace of the future completely ignored the mounting evidence
on detrimental health effects of sedentary behavior: all of their plans for the future took desks

and chairs as the starting point.

Images 1 and 2 show some of the experiments we did in order to find out what feels good in a
world without chairs. The aim of these playful investigations was to discover unconventional

affordances that can support us while standing at work.

Image 2: Experimentation to discover unconventional affordances for supported standing. Slanted support for feet is

experienced as comfortable when combined with a scaffolded leaning position. Photo: RAAAF. Affective

experience is crucial here (¢f. Slaby, 2012)

Chairs have been improved thousands and thousands of times, supported standing, however, has

long been neglected and is still open for exploration. Our definition of affordances (Rietveld &



Kiverstein, 2014) suggests different ways in which one can discover new affordances for
supported standing. One can manipulate or transform material aspects of the environment,
finding out what that material can do (Ingold, 2013). In such a process of experimentation we
can detect unexpected affordances for supported standing and leaning (Images 1-3). Another way
to enrich the landscape of affordances, which we will try out in future research, is by introducing
new abilities in the form of life. One way to realize this is by looking in an entirely different form
of life for unorthodox abilities that could be used to enrich the landscape of affordances (this
kind of importation of an ability from a traditionally different domain is similar to what Sennett

(2008) calls a “domain shift”).

These are the first prototypes we built using the results of our experiments (Image 3):

Image 3: The first built prototypes of positions for The End of Sitting. Photo: Maarten Kools



The best positions we discovered come together in this art installation, which is provocatively

titled The End of Sitting (Image 4). It is a large experimental landscape of standing affordances.

Image 4: The use of two different positions in the End of Sitting landscape. Still from movie The End of Sitting

1:1 by Barbara Visser (camera by Benito Strangio).

Image 4 shows the use of two different positions to work standing. The one on the right is
similar to a conventional standing desk, but the one on the left is much smarter. Unlike a
traditional standing desk it offers support for one’s back and provides tilted support for one’s
feet. It is comfortable but not too comfortable. While standing in it, the largest muscle group of
the body — in the legs — is constantly active. If one is seated, one’s large leg muscles are not being
used, whereas while standing in the End of Sitting one’s legs will get tired after about 30 minutes

or an hour, and the person will switch to one of the many other positions in the landscape.



Perhaps she will be lying down a bit, or hanging with one’s arms over the horizontal black

“ropes” that support the upper body (see images 4-7).

Image 5: The End of Sitting. Photo by Jan Kempenaers

It is this dynamic of alternation that avoids that one will stay in the same position all day, which
would be unhealthy as well. To evoke this alternation we built an entire /andscape of affordances

with many different positions.

From feedback by ecological psychologist Rob Withagen and human movement scientist Simone
Caljouw (Jongeneel, Withagen & Caljouw, 2014) on an earlier RAAAF-project that aimed to
invite children to move by means of alluring affordances for climbing, we had learned that one
way to generate locomotion was by offering a large variety of affordances. The advantage of this
variety in affordances offered is that people with different abilities and body sizes would be

optimally supported by the material structure. In the End of Sitting, this variety of affordances



was realized by making a landscape that gradually increases in size. For many of the positions
both tall and short people would be able to easily find several soliciting spots somewhere on the

rock of standing affordances.

Image 6: The End of Sitting sculpture. Photo: Jan Kempenaers.

Images 5 and 6 show the entire sculpture as it was built in November 2014. This will not be the
final version of the End of Sitting landscape. This is just the start of a long experimental trial
phase up to 2025. We will continue experimenting and make it more inclusive for elderly, blind
people and people with other disabilities over time. Empirical research by the Rob Withagen and
Simone Caljouw of the University of Groningen investigates how people use and experience this
landscape. Some of the research questions in that study were: Do the subjects become more

energetic’ What does working in the landscape mean for their wellbeing?

10



Image 7: The End of Sitting. Photo: Jan Kempenaers

This kind of empirical research is crucial for improving the landscape. In fact this project
integrates insights from several disciplines to bridge the gap between science and practice: visual
art, architecture, empirical science (human movement sciences and ecological psychology) and
philosophy (Images 8-9). Within the field of philosophy The End of Sitting is special in that it
presents a philosophical worldview, however not in words, as philosophers typically do, but in
the form of an enactive art installation. Rather than arguing for the claim that people are
embodied minds situated in a landscape of affordances, this sculpture allows people to
experience that physically in a landscape of standing atfordances that gets them out of their

comfort zone and confronts them with new possibilities for action to explore.

The End of Sitting is a platform for scientific research on the office of the future. The subjects of
the first empirical study reported that, compared to a traditional open office setting, the End of

Sitting landscape was more pleasant to work in and better for their well being (Withagen &
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Caljouw, under review for this special issue of Sports Medicine). For RAAAF | Barbara Visser
these were important and encouraging findings. Moreover, the fact that only 17% of participants
worked in just one posture, shows that most participants did indeed change, manifesting the
dynamic of alternation of non-sitting postures we had aimed for. In addition, the subjects
reported that their legs were more tired after working in the standing offices, but that the felt
more energetic after working in the new work landscape. Furthermore, the empirical study by
Withagen & Caljouw (under review for this special issue) suggests that productivity in the End of
Sitting was as good as in the conventional office setting, but more research is needed to settle this
matter. In sum, according to Withagen en Caljouw, The End of Sitting “naturally invites
movement” (p. 11) and “arguably promotes more healthy behavior” (p. 10). One of the most
important open question for future research on its health effects is what standing in this
experimental working landscape means for metabolism of blood sugar and fat, as compared to

sitting.

Image 8: The End of Sitting detail. Photo: Ricky Rijkenberg
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Making people aware of the fact that affordances drive our everyday behavior, increases the
chances that they start changing the material structure of the different places in which they spend
their lives; replacing affordances that trigger unwanted, unhealthy or counterproductive activities
with zew ones. Replacing old affordances with new ones provides a way of thinking about
scaffolding change in other domains of society as well. Discovering unorthodox affordances that
can change our socio-cultural practices s ¢reativity in action (Rietveld, 2015; Rietveld et al., 2014).
Using this kind of discovery we can make the transition from our sitting society to a more active

and healthy society.

Erik Rietveld

“NJ'?O RAAAF ] UNIVERSITY OF AMSTERDAM

Image 9: The End of Sitting detail. Photo: Ricky Rijkenberg

Acknowledgements
This text is based on the transcript of a talk I presented at TEDxGhent on June 13", 2015. 1

would like to thank the team of TEDxGhent for that invitation. I would like to thank Azille

13



Coetzee, Arna Mackic, Sarah Meuleman, Ronald Rietveld, Thomas Vervaet for feedback on
earlier versions of this text.

This research was supported financially by a generous VIDI-grant by Netherlands Organisation
for Scientific Research (NWO).

Art installation The End of Sitting by RAAAF | Barbara Visser in collaboration with

Looiersgracht 60.

References:

Biswas A, Oh PI, Faulkner GE, et al. Sedentary time and its association with risk for disease

incidence, mortality, and hospitalization in adults. Ann Intern Med. 2015;162:123-32.

Bruineberg, J. & Rietveld, E. (2014) Self-organization, free energy minimization, and optimal grip

on a field of affordances. Frontiers in Human Neuroscience 8 (599), pp. 1-14.

Chemero, A. (2003) An outline of a theory of affordances, Ecological Psychology, 15 (2), 181-95.

Chemero, A. (2009) Radical Embodied Cognitive Science. Cambridge, MA: MIT Press.

Dreyfus, H.L. (2008), Why Heideggerian Al failed and how fixing it would require making it

more Heideggerian. In P. Husbands, O. Holland & M. Wheeler (Eds.) The Mechanical Mind in

History. Cambridge, MA: MIT Press, pp. 331-71.

Gibson, J.J. (1979) The ecological approach to visual perception. Boston: Houghton Lifflin.

14



Heft, H. (2001) Ecological Psychology in Context: James Gibson, Roger Barker, and the 1egacy of William

James’s Radical Empiricism. Hillsdale, NJ: Lawrence Erlbaum Associates.

Ingold, T. (2013) Making: Anthropology, Archaeology, Art and Architecture. New Y ork: Routledge.

Jongeneel, D., Withagen, R., Caljouw, S., & Smith, J. (2014). Affordances: Een bruikbaar concept
voor architectuur, stedenbouw en design [Affordances: A useful concept for architecture, urban

planning and design|. Unpublished manuscript.

Michaels, C.F. (2003) Affordances: Four points of debate. Ecological Psychology, 15 (2), pp. 135-148.

Metleau-Ponty, M. (1945/2002) Phenomenology of Perception (Smith, C., trans.). London: Routledge.

Rietveld, E. (2008) Situated normativity: The normative aspect of embodied cognition in

unreflective action. Mind 117 (468), pp. 973-1001.

Rietveld, R., Rietveld, E., Bey, J., Mackic, A., Visser, B., Van de Wiel, E. & Zoeteman, M. (2014)

Vacaney Studies: Experiments and Strategic Interventions in Architecture. Rotterdam: NAIO10 publishers.

Rietveld, E. (2015) A#n affordance-based approach to innovation in context. Paper presented at the

Symposium for Innovation, Embodiment and Sociomateriality. Stockholm Business School,

Stockholm University, May 21-22, 2015.

Rietveld, E. & Kiverstein, J. (2014) A rich landscape of affordances. Ecological Psychology 26 (4), pp.

325-352.

15



Sennett, R. (2008) The Craftsman. Yale University Press.

Slaby, J. (2012), Affective self-construal and the sense of ability. Emotion Review 4 (2), pp. 151-156.

Thompson, E. (2007) Mind in Life: Biology, Phenomenology, and the Sciences of Mind. Cambridge MA:

The Belknap Press of Harvard University Press.

Van der Ploeg, H., Chey, T., Korda R.J., Banks, E., & Bauman, A. (2012) Sitting time and all-

cause mortality risk in 222,497 Australian adults. Archives of Internal Medicine 172 (6), 494-500.

Varela, F.J., Thompson, E. & Rosch, E. (1991) The embodied mind: Cognitive science and human

experience. Cambridge, MA: MIT Press.

Withagen, R. & Caljouw, R. S. (under review) “The End of Sitting’: An empirical study on

working in an office of the future. Under review at Sports Medicine.

Wittgenstein, L. (1953) Philosophical Investigations. Oxford: Blackwell.

16



