FUTURE2 making futures more perceptive and persuasive
http://www.future2.org

Paper Spaces: Visualizing the Future

Alex Soojung-Kim Pang’
askpang@future2.org

This is version 1.4, last revised 13 April 2010, forthcoming in World Futures
Review (2010).



FUTURE2 making futures more perceptive and persuasive
http://www.future2.org

What was to go on the canvas was not a picture but an event.
(Harold Rosenberg on Action Painting)

Introduction

Futurists may disagree about some things, but we are unanimous in the
belief that if our work is to have any impact, it needs to be made
comprehensible and actionable. One important vehicle for achieving that
goal is workshops with executives or policymakers, in which we explore
how high-level trends will affect their industries or companies, and work
with them to develop responses to a range of possible futures. Workshops
are also valuable research tools in which interdisciplinary or cross-industry
groups can outline and explore future trends and disruptions. But how do
you organize them to work well? Obviously it's important to have a good
process, but events like these need to be seen as much more than
opportunities to exchange information or follow a flow chart. Recently,
Grove Consultants founder David Sibbet highlighted how the "deep
patterns" of visual maps could help organizations think more powerfully
about their present and future, and develop cognitive skills that can help
them face complex challenges.” Historians of science have likewise shown
that visual practices play an important role in shaping how scientists work
and think.? This essay extends the work of Sibbet and science historians,
and argues that we need to pay attention to the role materials and spaces
play in shaping collaboration and knowledge-production.

We tend to think of space as irrelevant in creative work, or at best
indirectly influential: architects may use a mix of open office plans, natural
lighting, and bold colors, for example, to create stimulating workspaces. But
for workshops, and for the kinds of visual processes that many futurists use,
the relationship between space, ideas, and creativity is much more
intimate. Ideas are embodied in materials; they become cognitive and
physical spaces that literally surround groups; and the process of creating
those spaces can promote a sense of group identity and common vision for
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the future. | use the term "paper spaces" to describe these environments,
and to highlight several things. First, we're used to thinking of things made
of paper as physical objects whose qualities help shape the experience of
reading, but it's useful to pay attention to their spatial and architectural
qualities as well. Large visuals aren't just things: they're spaces that possess
some of the qualities of desks or offices. Workshops exploit their scale and
physicality to promote social activity between workshop participants. In
this case, the spatiality of paper is fairly self-evident; but, in fact, our
interactions with paper, books, and writing all have a spatial quality.
Scholars could gain much by analyzing print media using conceptual tools
from architecture, design, and human-computer interaction, as well as
literary theory and book history.”

Second, it warns us against taking too passive or formal a view of visual
tools in business, of treating them like paintings on a wall. In the way users
interact with them-- they're annotated, extended, argued over, and played
with-- they're more like Legos than landscapes.’ Both the process of
creating maps, and the maps themselves, reflect a set of attitudes about
how to understand and prepare for the future, one that emphasizes user
involvement, and the need for actors to develop and possess shared visions
of the future. (Ironically, there may be more studies of large interactive
displays and other digital media, than of the old media they're meant to
displace.®) Finally, the term "paper spaces" highlights their hybrid,
ephemeral quality. They work because they're simultaneously interactive
media and workspace, but their lives are brief and easy to overlook: they
are designed to support idea- and image-making, but leave little trace of
themselves.

To illustrate how paper spaces work, this article draws on my experience
organizing or participating in approximately one hundred expert workshops
and roadmapping exercises over the last decade. Most of these were
conducted at two Silicon Valley-based futures groups: the non-profit
Institute for the Future (IFTF), and Future2, a boutique consultancy. IFTF
conducts research on the future of health care, emerging technologies, and
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global trends. Its local culture is very visually intensive—it spends a great
deal of time on information design and high-quality graphics—and it uses
group processes both in its research, and in engagements with clients
interested in understanding the strategic implications of futures trends.’
Future2 works primarily with academic institutions, and specializes in
mapping the impacts of emerging technologies. Paper spaces are not
unique to futures work, nor are the materials futurists use in workshops
special. Flip-charts, whiteboards, and other systems for capturing and
sharing ideas are common in academic, corporate offices, and industry. But
what is notable is how futures workshops take particular advantage of the
affordances of paper spaces to facilitate the creation of collective
knowledge about the future, using processes that embody our beliefs about
the future. The article begins by describing expert workshops, how they're
organized, what they aim to accomplish, and how they work. It then
discusses how paper spaces support the creation of knowledge about the
future. Finally, it argues that paper spaces are ubiquitous: most of our
interactions with texts and other media have a spatial dimension that
affects the ways we read, think, and create.

Workshops as Paper Spaces

Expert workshops generally bring together between ten and fifteen people,
ranging from academic scientists and engineers, to venture capitalists and
entrepreneurs, to extreme athletes and online gamers, to think together
about the future. The fundamental challenge with all expert workshops is
to create a social situation in which people are encouraged to share their
expertise, but also think beyond their normal horizons. To do this, one
needs a space that focuses concentration, and serves as a mirror of the
collective's work and thinking.

The process
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Expert workshops at IFTF and Future2 share a common structure and
rhythm. ® They normally begin by introducing participants to each other.
Because workshops are often designed to be "trading zones" that bring
together people from different disciplines and industries, participants often
do not know each other: introductions serve to let people discover
common interests and connections. ® The group then moves on to a
brainstorming session, in which participants are asked to name the factors
that they see affecting their business (or scientific discipline, or
organization, etc.) over the next five to ten years. Experts are given a few
minutes to write down those factors on notes. (Processes that alternate
between private and public modes of thinking may encourage greater
creativity; having experts sometimes work on their own also raises overall
levels of participation.'®) The facilitator then asks one participant to
contribute a note and briefly explain its importance; as they do so, the
facilitator puts the note up on a large sheet of paper facing the group. If
others have written about similar factors, those are placed on the board
with the first note. Once discussion of the trend finishes, a second person
offers up a new note, and similar notes are gathered and added. The
process is repeated until all the notes are played.

By the end of the session, the board may have 75-100 notes on it, and look
fairly chaotic. The group's next challenge is to give the board (and, though
the board, their own ideas) some order. There are several ways to do this.
The group might organize the notes into thematic clusters, to see which
factors or trends are associated, or place them along a timeline, to clarify
when different forces might come into play. Once the notes are organized,
experts vote on the factors, identifying which are most important, marginal,
or wildcards—events with a low probability but high impact. This map then
serves as a foundation for the rest of the day.

In the afternoon, the group is guided through exercises focusing on trends
it identified as most important. For example, they may divide into several
small groups to create scenarios that describe different potential futures
made by combinations (or cross-impacts) of trends.'* (Building on earlier
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work is not only more efficient, it promotes a greater degree of satisfaction
among participants.'?) At the end of the exercise, the group reassembles,
and each group briefly describes their work to the collective. If time
remains, the entire group might brainstorm ideas for a strategy that would
allow them to respond to any of the scenarios.

How Paper Spaces Work

How do you design a space that supports this process? By combining
media, room, facilitator, and process into what Bonnie Nardi and Vicky
O'Day call an information ecology.'® The key components of this ecology
are book-sized Post-It notes; large sheets of paper (often 4' x 8' or longer);
and rooms arranged to allow facilitators and participants to move and
interact both with the media and each other. These information
technologies share several features: they're easy to use, highly flexible,
shareable with groups, and can be manipulated by several people
simultaneously. To understand how this ecology works, and what makes
the different components so important, let's start with the smallest pieces
of this ecology, and work our way up.

Notes

When participants are asked to brainstorm ideas, they're given large Post-
Its (usually 5" x 7") to write their ideas down on. These notes are
inexpensive, easy to use, and easy to edit. Participants can afford to use up
lots of notes—and, one hopes, be as generous with their ideas. It makes it
easy to toss out their first couple tentative experiments once the really
good ideas start to flow. Participants are encouraged to write in very large
letters, to make their ideas legible at a distance: this makes them
shareable. This also imposes a measure of discipline: it prevents
participants from writing more than a few words on a note, and encourages
people to be simultaneously profligate in generating ideas, but economical
in expressing them. Notes are also easy to handle. They can be put up on a
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board quickly, which keeps a meeting (and ideas) flowing. Facilitators also
don't have to worry about choosing between similar notes: stacking them
together provides a quick visual indicator that an idea is popular.

Later, when making chronologies or idea maps, notes can be moved around
easily. To paraphrase Bruno Latour, notes are "mutable mobiles."** They're
mobile in the sense that they can be moved around on the map, which
changes their place in a timeline or other organizing structure, or alters
their proximity to other notes-- sometimes in ways that allow participants
to see new connections between different ideas or trends. They're mutable
in that their meanings change through the day. Unless the few words on
them are a familiar term of art or technical phrase that the group already
understands, contributors have to explain to the group what their notes
mean. Playing notes, in other words, starts a conversation—about that
note, about what it means, and how it fits in a larger scheme of meaning.
As groups talk about notes and the trends they describe, they often create
additional meanings or discover new implications. As participants move
notes from one point on a timeline to another, or from one cluster of ideas
to another, they acquire new neighbors and context, which subtly changes
their meanings and importance.

In short, notes are cheap, flexible, and eternally tentative.” They make
ideas shareable, social things, both through the opportunities they create
for group discussion and meaning-creation, and in the limits they impose
on authors. The fact that notes cannot stand completely on their own—
they're signs, not signifiers—means that the course of a day groups change
notes' meaning, importance, and place in a larger network of ideas and
associations.

Paper

That evolution takes place in the heart of the paper space, the large sheets
of paper and templates that groups work with. These sheets of paper are
generally four feet tall, and between eight and sixteen twelve feet long,
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depending on the space available.'® Large papers like these let individuals
hold, examine, and process lots of ideas. They let members of a group work
together to build a common vision of the future. And they support the
development of complex, multilayered scenarios and threads.

Let's look first at how individuals relate to large sheets of paper. Most
people are accustomed to thinking of paper as something we hold, read,
then put down or discard. But a wall-sized document reverses the normal
relationship between users and information: it makes you stop and think.
My sense—which has a little bit of empirical backing from work in the
psychology of perception—is that because these large sheets can take up
more a participant's visual field, they can command more attention for
longer periods. Large sheets of paper provide room for everything from big
ideas to small details. It lets users store and see a lot of information, and
see it all at once. In this respect, large sheets of paper have some of the
virtues of the zooming browser.'” Personal notes only give authors enough
room to record key points, and it's impossible to pack as much information
in a handout as one can get on a wall. This reflects the fact that under
normal circumstances, paying attention to the "big picture" and small
details at the same time is difficult: a normal sheet of paper doesn't provide
enough space to see both. But in paper spaces, the big picture—the
structures or abstractions that give context and meaning to the details—
doesn't replace the details; it's built up from them. Abstract ideas emerge
by literally moving the details from one place to another, embedding them
in new contexts or creating new contexts around them.

Large sheets of paper let everyone in a group see, and contribute, to a
conversation at once. Participants have space to build on each other's
ideas. An entire group can work at once on large paper. Groups can
reorganize or annotate the notes and clusters at the same time—
something that would be impossible with regular pieces of paper.'® Several
people can stand in front of an eight-foot long sheet, working together to
arrange stickies in new combinations and patterns. This also gives people
an excuse to get up and walk around, which keeps participants more
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energetic and engaged, and lets people see where others (literally) stand
on an issue.

Paper spaces, by allowing people to interact with maps, move ideas
around, negotiate with others over how trends should be represented and
contextualized, turns thinking about the future into a kind of "embodied
learning" —as embodied as the future can be, at least. Putting an idea on a
map may look like a simple physical act, but it marks a person's
contribution to a conversation; it locates that contribution in an emerging
picture of the future; and it situates that contribution alongside (or against)
others'.” | would also draw a gentle parallel to multimodal forms of
learning used in dysgraphia and dyslexia education, which often use a
combination of "air writing" (drawing the letters with large motions of the
arm) and speaking the letters to help fix the association between letter and

phoneme in students' minds.*

But just as systems like del.icio.us are innovative because they make private
knowledge public and shareable, workshops turn thinking about the future
into a shared experience in constructing a common of the future. This is a
type of embodied learning that goes beyond private contemplation of a
text, and doesn't stop at creating knowledge by moving ideas around; while
workshops build in time for private reflection, their ultimate aim is to
create documents that embody the knowledge of an entire group.” In the
course of this process, what a group learns is a bit like what a sports team
learns after practice: not just formal rules for doing things, but knowledge
of how to do things together.

Rooms

By providing room for attendees to write, react, and interact with each
other, large sheets of paper reach across the gap between media and
workspace. Facilitators can also design the physical space to blur this
boundary.”” The basic layout for a paper space is normally U-shaped or
curved seating, facing a large sheet of paper. This has several virtues.
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Normal meeting rooms have fairly clear hierarchies: powerful people sit at
the head of the table. A U-shaped or curved table, in contrast, helps
decouple seating and social rank, and makes it harder for any individual to
become the room's center of attention. In contrast to traditional lecture
halls or classrooms, which direct students' attentions toward teachers and
away from each other, a U-shaped arrangement gives all the participants
clear views of each other, the facilitator, and the main board.

The ideal room also has several bare walls or picture windows, on which
one can easily put up maps, papers, and other materials. Once an exercise
is concluded, a facilitator moves the final product to a side wall; this makes
space for the next exercise, but keeps the previous work in view, available
for reference. As the day progresses, the paper space fills with roadmaps,
brainstorms, small group scenarios, and other materials: a prolific group
will eventually be surrounded by their own work. For a group dealing with a
number of topics, in a workshop lasting a couple days, the paper space
serves as a memory palace.”?

Paper spaces thus demonstrate several of the features that Nancy Van Note
Chism identified as essential to contemporary creative spaces: flexibility,
comfort, sensory stimulation, de-centeredness, and technology support.**
But paper spaces don't just keep groups focused or stimulated: a paper
space is a tangible expression of the work a group has done, and the
progress they've made in describing their common future. It's something
that every participant can refer to, and feel some ownership over. This is
especially valuable for groups that haven't worked together before, and
don't already have a strong sense of common purpose. Paper spaces also
can help create a shared sense of identity among the participants. As
sociologists of science might put it, in workshops, knowledge about the
future, the social context necessary to interpret it, and a collective sense of
ownership of the future are all co-productions.

Finally, it isn't just the paper space, or the notes and writing on it, that
represents the future. The process itself also embodies ideas about how to
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approach the future. Workshops encourage groups to collaborate to create
a common vision of the future, to explore and expand the meaning of ideas
represented by notes, to see various ways in which the future can be
mapped, and to better understand how different possible combinations of
trends can yield different futures. Processes and the affordances of paper
conspire to reinforce a vision of the future as contingent, open-ended,
subject to human agency, and collectively made. The paper space, in other
words, is a microcosm of the future itself: the finished space contains a
vision of the future, while the processes we use to help groups generate
collective visions also produces intellectual tools that will help them better
respond to the future.

Paper as Space

Futures expert workshops are unusual examples of paper spaces, in that it's
easy to see how room-sized sheets of paper are spaces. But that's really the
only way they're unusual. All of our interactions with paper—or with
printed objects more generally—have a spatial dimension that often goes
overlooked.

First, the act of reading has an important, but easily-overlooked spatial
dimension.” Readers' relationships with printed texts are generally defined
by the simple fact that they're smaller than they are, and are brought
within the reader's own personal space. The fact that many devoted
readers have favorite chairs, or tailor their environments to facilitate
reading and concentration—a space near a window in a quiet room, say—is
a familiar clue to the physicality of reading. The physicality of reading is also
visible in the practice of reshaping printed works. Many readers fold
newspapers or maps to make them easier to hold. For others, reading is
more like a martial art: Charles Darwin, for example, "had 'no respect' for
books but 'merely considered them as tools to be worked on,' reading them
to pieces or tearing them in half as necessary."?® Even when spreading
books out on a table or desk, reading materials are rarely further than
arm's length: any further and they become illegible.
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But reading is rarely a solitary practice focused on a single text. We
treasure that image because of its scarcity, as well as for the pleasure to
gives. Most reading—particularly reading that takes place while working—is
a mix of visual and physical activity. Readers treat books and manuscripts as
spaces in which they can construct meaning: witness the practice of
marginal annotation, which is virtually as old as the book itself. >’ As Abigail
Sellen and Richard Harper succinctly put it, "When we read, we work our
way through a text using both our hands and our eyes."*® Reading tends to
be fragmentary and goal-oriented: knowledge workers often read across
multiple texts, or simultaneously read and take notes, edit documents, or
write. It's more accurate to say that reading takes place not on a page, but
in spaces, as workers spread documents out on desks or tables, review
documents with colleagues, or compare figures on paper with readouts on
screens. Paper documents are valuable because they support such a wide
variety of reading and working practices: the same object can be carried
around, read alone, read with colleagues, or presented to superiors.

Other kinds of work mix reading, printed works, and physical activity even
more intensively. Doctors use MRIs and X-rays as a guide to patients'
bodies. Cooks move between recipes and the contents of pots and pans.
Carpenters or electricians comparing blueprints or schematics to buildings
and wiring, infantry companies using maps to find a meeting point, and
sailors using charts to sail around reefs are all using printed documents as
guides to action. Indeed, the presence of printed texts signals that many
kinds of work we think of as mere trades or manual labor require much
more skill than we realize: fixing a motorcycle, for example, involves as
much intellectual labor as physical labor, and is as much a kind of
"knowledge work" as, say, data entry.”

All this reminds us of the simple fact that reading has a physical and
physiological dimension. This is easy to overlook today, when we think of
reading mainly as a disembodied interaction with "content" rather than
things, but this perspective is perhaps uniquely modern: as Ann Blair and
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others remind us, Renaissance readers "were distinctly aware of reading as
a physical activity," and saw reading as a visceral, emotional activity that
involved—and could even threaten—mind, body and soul.® Others are
beginning to explore the relationship between reading and the body in the
modern world: N. Katherine Hayles, for example, argues that new media
encourage readers to be cyborgs.*' | would argue, pace Andy Clark and Paul
Saenger, that all engagements with media—and especially the compelling
experience of losing one's self in a book—have the quality of encouraging
readers to meld with media and content. Reading is one of the oldest and
most powerful examples of our ability to merge with technologies.>” Recent
neuroscientific research on reading has emphasized the degree to which it
succeeds because of the plasticity of the brain, and the mutual influence
brains and books have on each other. Stanislas Dehaene argued that
"learning to read, and other forms of cultural learning, are only possible if...
[the brain's] built-in flexibility can be used to divert brain circuits from their
previous uses.... In effect," he contends, "we are able to learn to read
because the primate visual system evolved to do a different job that was
sufficiently similar to allow it to be "recycled" into a reading machine."*
More recently, Maryanne Wolf's Proust and the Squid argues that brains
and books have a symbiotic relationship: the "brain's design made reading
possible, and reading's design changed the brain in multiple, critical, still
evolving ways."**

Conclusion

My purpose in this paper has been to show how facilitation and meeting
technologies can support the production of group knowledge, and in
particular how futurists use the affordances of paper to their advantage.
Large sheets of paper and sticky notes may seem hopelessly low-tech, but
they have several advantages. They're easy to use. Paper doesn't fail
unexpectedly. Everyone knows how to write. Just as important, they're
excellent social technologies. They serve as a group memory, make it easier
for people to collaborate on tasks, and develop a common vision of the
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future. Finally, they allow us to turn meeting rooms into collaborative
microcosms, surrounding participants with their own ideas.

There are several larger lessons here. Information technologies have a
physical and ergonomic dimension defined by the scale of their relationship
to the body and group: a large board is a collaborative space, just as a small
screen is a private one. Meetings and meeting spaces are themselves
information technologies. Further, the success of paper spaces highlights
how essential social interactions are to creative work. We are accustomed
to thinking of communications and information technologies as unrivaled
enablers of new forms of collaboration and group work. The Internet, we
are told, allows groups around the world to work together in real time,
access common materials and documents, and even improves the flow of
ideas by removing the normal distractions of status and hierarchy. In
reality, however, too many information technologies have succeeded only
by sacrificing social bonds, weakening real opportunities for collaboration
and negotiation. It's an irony that technologies that let people
communicate very effectively across thousands of miles disrupt
communication within a room.>® But studies from fields as different as the
history of the book, human-computer interaction, and neuroscience are
beginning to generate insights that help futurists better understand how to
think about the relationship between media, spaces, minds, and groups,
and to develop the kinds of creative, collaborative spaces that support
imaginative but grounded thinking about the future.

"If you're futurists, why do you still use paper in your meetings?" Clients are
sometimes mystified why a profession that talks about the death of the
book, the obsolescence of print media, and virtual presence still uses old-
fashioned technologies like Post-Its, rolls of newsprint, and physical rooms.
The concept of paper spaces answers the question by alerting us to the
ergonomics and affordances of paper spaces, their flexibility, their ability to
generate formal group knowledge about the future, and their utility in
generating an informal sense of group solidarity around that knowledge
and the process of making it. One day, we will likely have wall-sized OLED
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screens that surround groups with digital notes and maps, haptic interfaces
that let people move ideas around, and remote conferencing tools that give
collaborators in different countries equal access to the same information
spaces—in short, technologies that reproduce the affordances and
psychological impact and usability of newsprint and notes. But today, paper
is where the action is.
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