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How might we better understand,

support and lead positive change pmsarch st

by integrating human-centred DESIGNING FOR EMERGENCE AND

mindsets, skillsets, and toolsets? INNOVATION: REDESIGNING
DESIGN

Toward this end we’ve built practice

& theory, following our 2007 paper. SRR Slne SR e A

We propose this framework for G oo ot @it 10080 7493460601 1052

relating systems & design:

B Full Article [ Figures & data & References @6 Citations [l Metrics 43 Reprints & Permissions

Designing for Emergence

Van Alstyne & Logan (2007).

Designing for Emergence and Innovation:
Redesigning Design. Artifact, 1(2), 120-129.
doi:10.1080/17493460601110525
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We seek to foster Flourishing

Access to Opportunity 1. Eradicate Extreme Hunger and Poverty

Inclusion, Equity . Achieve Universal Primary Education
Social Justice, Community & outcomes . Promote Gender Equality, Empower Women

like the Millennium Development Goals - Reduce Child Mortality

. Improve Maternal Health
. Combat HIV/AIDS, Malaria & other diseases

And to find, frame, forge opportunities . Ensure Environmental Sustainability
such as . Develop Global Partnership for Developm’t.

Millennium Project Challenges
49 Continuous Critical Problems

http://www.unmillenniumproject.org/goals/
http://www.millennium-project.org/millennium/challenges.html
https://predicament-retrospective.wikispaces.com/49+Critical+Problems

Greg Van Alstyne & Robert Logan | sLab | OCAD University Designing for Emergence
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Definitions

What is design?

Design is an intentional, human,
creative process, and its product.
Design guides propagation of organization.

Design is creation for reproduction.

(About the authors:
Van Alstyne: designer > complexity geek
Logan: physicist > media ecologist)

Greg Van Alstyne & Robert Logan | sLab | OCAD University Designing for Emergence
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Emergence occurs...

At varying scales and in different
excitable media

macro: Jupiter’s Great Red Spot
meso: La Ola (‘Mexican Wave’
micro: Giant termite cathedrals




Emergence occurs...
In living, non-living, & hybrid systems

macro: The Internet of Everything
meso: Artificial life
micro: Biological evolution
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*an ancient, voluntary, ‘emergent’ = B Foresight Engine
process driven by pleasure... '

“that yet strengthens our muscles, instructs our
social skills, tempers and deepens our positive
emotions, and enables a state of balance

that leaves us poised to play some more.”

Lovelock, Daisyworld
https://www.youtube.com/watch?
v=I147vhzErOCE

Conway, Game of Life

Y | 1
= d .. Video: Luk4s Apps
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https://www.youtube.com/watch?v=I47vhzErOCE
https://vimeo.com/26177285

SYSTEM DYNAMICS

Emergence is (ATASTROPHE ~ SELF-ORGANIZED

THEORY CRITICALITY
DYNAMIGAL
..where systems 0 SSTMS SNONLINEAR DYNAMICAL
thinking is going...  THEoRY FRACTAL 7 SYSTEMS (NDS)

GEOMETRY

CHAQS THEQRY

SOLID STATE/ EMERGENCE IN
CONDENSED MATTER COMPLEX ADAPTIVE SELF-ORGANIZING
PHYSICS SYSTEMS (CAS) SYSTEMS
utower/\ upGLi,,,,
CYBERNETICS BIOLOGY BOOLEAN NETWORKS
GENETIC ALGORITHMS

EVOLUTIONARY
SYSTEMS
& Y AUTOPOEISIS
INFORMATION ARTIFICIAL
THEORY NﬂTELLIGEN(E \)COMPUTATIONAL
aLGoriTimic /~ THEORY
COMPLEXITY NEURAL NETS

SYNERGETICS

GAME THEORY
FAR-FROM-EQUILIBRIUM
Goldstein, 1999, 55 THERMODYNAMICS




Innovation and emergence

“Innovation is an idea, practice or
object that Is perceived as new by an
individual or other unit of adoption”

—-Rogers, Diffusion of Innovations

From theories of Gestalt, cognition,
and mind, perception is emergent.

Since innovation refers to
our perception of change,
Innovation is emergent

OCAD
UNIVERSITY


http://flickr.com/photos/pagedooley/4370352638

Definitions

Innovation is “the new normal’

“Diffusion is the process in which an
innovation is communicated through
certain channels over time among
members of a social system”

—-Rogers, Diffusion of Innovations

This process occurs
via networks

commons.wikimedia.org/wiki/
File:Diffusionofideas.PNG

| 75

150

125

Innovators  Early Early
2.5% Adopters Majority

13.5% 34 %

Greg Van Alstyne & Robert Logan | sLab | OCAD University

Late
Majority
34 %

Laggards
16 %
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L evels of existence
What is supervention?

soclal groups
A philosophical concept describing
cases where the higher-level
properties of a system are
determined by its lower-level Y
properties. cells

¥

T
Iving things

molecules

¥

atoms

¥

elementary particles



Mindsets

Systems thinking

“From parts to the whole
From objects to relationships
From objective

to contextual knowledge
From quantity to quality
From structure to process
From contents to patterns”

— Capra et al., ecoliteracy.org/nature-our-teacher/systems-thinking

“Patterns cannot be weighed or
measured, they must be mapped”

— Fritjof-Capra

http://asterion.rockefeller.edu/marcelo/Leaves/
Greg Van Alstyne & Robert Logan [ysLab.| " QCAD.University
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From things to services

“Think about...consequences...
Consider material & energy flows...
Give priority to human agency...
Deliver value to people, not
...people to systems...

Treat place, time, & cultural
difference as positive values, not as
obstacles;

Focus on services, not on things...”

—John Thackara, In the Bubble, 2006 calls for “design mindfulness”

Diaz, Sembion CC BY-SA3.0°



http://dltj.org/article/disruptive-innovation-card/
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Precedents : Experiments, models, works

1936
1943
1945
1940s
1945
1948
1960s
1964
1971
1975
1983
1986
1991
1993
1999
2000
2002
2003
2007
2008

Turing Finite State Machine
McCulloch and Pitts Neuron model
Weiner anti-aircraft gun

von Neumann Cellular automata
Bush Memex

Walter Machina Speculatrix

U. Michigan BACH group models
MclLuhan Extended Man
Forrester World Dynamics
Holland Genetic Algorithms
Lovelock Gaian Daisyworld
Reynolds Boids algorithm

Dorigo Ant colony algorithms
Venge Singularity

UC Berkeley SETI@home
Stanford Protein Folding@home
JAMSTEC Earth Simulator

Mabbitt Codefarm Genetic Algorithms

Sterling Spimes
Wright Spore

Greg Van Alstyne & Robert Logan | sLab | OCAD University

Source: Greg Van Alstyne, 2008
On the Role of Digital Media in Striving for Sustainability
Thesis, MS in Integrated Digital Media,

Polytechnic Institute of New York University

Designing for Emergence




Flocking birds, Reynolds’s boids

A‘\

Craig Reynolds, 1986, Boids simulation greenkert, http://www.youtube.com/watch?v=b8eZJnbDHlg



http://www.youtube.com/watch?v=b8eZJnbDHIg

Analysis
Similarities

Design and emergence
Propagation of organization
Concerned with selection
Differentiation from generality
Morphogenesis: birth of forms

Greg Van Alstyne & Robert Logan | sLab | OCAD University

Differences

Design Emergence
Cognitive A-cognitive
Intentionality Autonomy
Controlling Influencing

Specifying Evolving
Top-down Bottom-up

Designing for Emergence
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Arenas

D4E Iin networked services

Google PageRank algorithm
Amazon recommender system
Twitter hashtags

Flickr & del.icio.us tags

48, Speaking into the Air: A History of the Idea of
Communication

by John Durham Peters (Author)

Average Customer Review: Wiy

In Stock

Publication Date: March 4, 2006

Our Price: $17.00 & Addtocart

Used & new from $12.07 | Add to Wish List |

V) 10wnit | | Notinterested x|¥r¥riryrsy Saved
Recommended because you added Communication In History to your Shopping Cart (edit)

@RSDSymposium FOLLOWS YOU

Join us from October 13-15 for the
Relating #SystemsThinking and #Design

All time most popular tags
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concert day « dog england europe family festival - florida flower flowers food
france friends fun garden geotagged germany gid graffiti green halloween hawaii hiking
holiday home honeymoon hongkons house india ireland isiang |taly japan july june kids lake
landscape light we |ONAON weangeies: MACIO may ME MEXICO mountain mountains museum MUSIC

http://www.amazon.com/gp/yourstore/ nature new NEWYork newyorkeiy revzeaisns Night nikon NYC ocean Paris park party
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algorithmicbotany.org
University of Calgary

High visibility arenas (wet & dry)

Industrial ecology
Biomimetics
Synthetic biology

Social media
Gaming
Hacking

Pokemon Go,
Niantic, 2016

Augmentation

Artificial intelligence (Al)
Artificial life, genetic algorithms (GAS)
Virtual & augmented reality (VR, AR)

ajewinu|

Exte

Mirror Virtual
Worlds Worlds

Metaverse Roadmap
metaverseroadmap.org/

Greg Van Alstyne & Robert Logan | sLab | OCAD University Simulation Designing for Emergence
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Practice: mitigating the unintended Web Images Vi deONBW!I“N;eV |

Google
Emergence does not preclude

gaming the system Web Results 1 - 100 of a

Why these results?
www.google.com/googleblog  These results may seem pol

ailure

Gerrymandering
Google bombing

Astroturfing President of the United States - George W. Bush

Biography of the president from the official White House web ¢
Spam www.whitehouse.gov/president/ - 24k - Cached - Similar page:
Bots . .
Viruses Biography of Jimmy Carter

Short biography from the official White House site.

Exploits www.whitehouse.gov/history/presidents/jc39.html - 31k
... Failure Magazine

Failure magazine is an online publication covering arts & ente
http://www.google.com/search?qg=failure science & technology, sports and other aspects of the real we

www.failuremag.com/ - 2k - Cached - Similar pages

Welcome to MichaelMoore.com

Official site of the gadfly of corporations, creator of the film R«
show The Awful Truth. Includes mailing list, message board, ._

Greg Van Alstyne & Robert Logan | sLab | OCAD University
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Practice: design principles

Relinquish total control.

“In order to harvest the power

of organic machines, we have to
instil in them guidelines and self-
governance, and relinquish some
of our total control.”

—author, Kevin Kelly

Balance creativity & stability.
“Every human organization
contains both designed and
emergent structures. The challenge
IS to find the right balance between
the creativity of emergence and
the stability of design.”

—physicist, sustainability proponent, Fritjof Capra

Greg Van Alstyne & Robert Logan | sLab | OCAD University
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Hack to adapt.

“Yearning for simple ecosystems is
endemic among people who want to
‘fix’ some problem of bad actors on
the networks... We are proud
parasites... we hack our cars and we
hack our PCs. We’re the rich humus
carpeting the jungle floor and the tiny
frogs living in the bromeliads.”

—science fiction author, IP activist, Corey Doctorow

Give up strong derivability.

“Give up ‘strong derivability’, learn to
harness emergence and live with the
uncertainty that comes with it.”

—synthetic biologist, Norman Packard

Designing for Emergence



Theory: seeking causes

“Works In practice, not in theory”
— oft-said comment about Wikipedia

Dynamic interplay between design
and emergence, seen through social
networks, Is increasingly theorized:

Christakis, Connected
Barabasi, Linked

Shirky, Here Comes Everybody
Surowiecki, Wisdom of Crowds
Howe, Crowdsourcing
Anderson, The Long Tall; Free
Benkler, The Wealth of Networks
Rheingold, Smartmobs

Greg Van Alstyne & Robert Logan | sLab | OCAD University
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Design principles
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McLuhan’s Reversal of cause & effect

Artists start with desired effects they wish
to create and assemble the causes that will
help achieve them.

As the future does not exist, it must be
created, and its emergence subject to
iInfluences

We start with the future we desire and

work backwards to design causes and
contexts that lead where we wish.

Greg Van Alstyne & Robert Logan | sLab | OCAD University

Designing for Emergence



Design Principles

Shearing layers / Pace layers

Architect Frank Duffy’s idea of
shearing layers is explored

by Stewart Brand, first in How
Buildings Learn, 1994, and later Is

developed as Pace Layering In
The Clock of the Long Now, 1999

Greg Van Alstyne & Robert Logan | sLab | OCAD University
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L = lab
o = = ——— s T
Visualizing Emergence e A
B T e ChetGetram

Trevor Haldenby et al., — ;_“"W =
authored a scenario centred L.\ /== S s DEvisnEaxter
on a future firm, Byologyc,An TR =R
their alternative reality game N OliveSwift
(ARG)7 ZEDTO . MarieVoila
Trevor Haldenby, 2013, Bringing the F;ure tojLife . A; £ | OfficialNetsua o

thebruceO

Haldenby & Van Alé;cyn L

N | By pbemaddy
&1\ Q5 T y?BradM
analyzed Twitter activity, \ N e AdrianG_RnD
producing evidence for X \ nrshom3rsimpson savamm TYlErbigcheddar
exceptional audience \ ' ' FelicityChapman
engagement in transmedia \
With funding support from NCE GRAND OlegMenkovSCD Dah"aJoss
' DenisKirkham
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(0]09.Y>)
UNIVERSITY

Strategic Innovation Lab
(est. 2008)

sLab at OCAD University is a
centre for foresight and innovation
research and development.

Rooted in a heritage of design
& social engagement, sLab’s
approach places human needs,
desires, behaviour & culture at
the heart of:
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MDes in Strategic Foresight & Innovation (SFl) at OCAD University
Creating a new kind of designer/change-maker, mapping & tackling complexity,
shaping futures, understanding change, leading innovation

OCAD
UNIVERSITY

Greg Van Alstyne & Robert Logan | sLab | OCAD University Designing for Emergence



Selected sLab Projects

DesigndJam
Creative business & design skills for
young startups & social ventures (ONE)

Digital Governance
Bringing digital culture to Canadian
government (SSHRC)

Visualizing Emergence
Understanding diffusion of innovation
through data visualization (NCE-GRAND)

Imagining Canada’s Future
Expert Panel on Urbanization

Top ten future challenges for Canada’s
Social Sciences & Humanities (SSHRC)

Greg Van Alstyne & Robert Logan | sLab | OCAD University

2020 Media Futures
Strategic Foresight for Ontario’s
Cultural Media Industries (OMDC)

What is Foresight?
Orientation video for
Policy Horizons Canada

Economic Futures for Ontario 2032
Citizen-centred foresight project
for the Government of Ontario

United Way Centraid Canada
(UWCC) Strategic Plan
Guiding Canada’s largest
philanthropic organization

(0]09.Y>)
UNIVERSITY
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Selected sLab Projects
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Governance

Transforming
government practice
in the digital era

(( Challenge 1
Advancing
a diverse and
inclusive society

Ope
Welcome to the future of media 2020 ]
designe
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® Watch Industry Interviews enterta
action t
interna

® Explore Scenarios for 2020

""‘Ehallenge 2
Enabling
equitable
access to ICT

" Signals

Challenge 3 ‘ i by Greg Van Alstyne Trends
Governing o e ‘ ..more
ourselves

responsively Helen Margetts
“ Follow

3

kL

Digital Governance

Digital Governance: Transforming
Government Practice in the Digital Era. i
Supported by the Social Sciences and §
Humanities Research Council of Canadié

B Register for updates

Latest updates

Canada \ i Mlns
w , Interviews Investn

y digitaigovernance.ca Reports
Participants
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Driver
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Follow
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BigTents

Workshops
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What is DesignJam?

DesignJam services and tools are
co-creative, design-fueled & human-
centred. We bring practical, hands-on
learning experiences to help you create
a business, or make business more

creative.

BigTent Events

vl

Workshops Toolbox

Attend our all day workshop In We travel around Ontarlo too. Learn on the go! Our event
Toronto, March 28th. Hear from  Attend a workshop In your city.  videos, podcasts and booklets are
Industry leaders and learn from accessible online.

experienced mentors.

BigTent Events @

A DesignJam 'BigTent’ is a multi-channel
jamboree - an all-day free event that
gathers up to a hundred design leaders &
learners, sharing ideas & tools while
working to understand and address a
complex problem.

Ouir first BigTent, nicknamed "TrafficJam,”
illuminated opportunities & challenges of
traffic and transit in the Greater Toronto &
Hamilton Area (GTHA) in March 2015 at
MaRS in downtown Toronto. We're
planning more BigTent events together
with communities in other parts of

Workshops 'ﬁ'~ 9

DesignJam offers a series of workshops in different locations across Ontario. Check out

some of our upcoming events below.

OCAD
UNIVERSITY
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Designing for Emergence: The New Design Space
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