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2016 Habitat III conference
outcome document:

“New Urban Agenda”



One of several historic UN initiatives in last two years:

- COP21 Climate Negotiations (December 2015)
- Sustainable Development Goals (October 2015)
- Habitat III – defining the “New Urban Agenda” 

(October 2016)



The New Urban Agenda is linked
to the Paris Climate Agreement

COP 21, December 2015 Habitat III, October 2016



...a collaborative platform for research, implementation, networking 
and advocacy (including) over 1,500 researchers, practitioners, 
officials and activists, representing more than 700 organizations, 
275 cities and 100 countries from all around the world.



The critical role of public space



Center for the Future of Places: Focus on implementation



THE CHALLENGE: Rapid urbanization in many areas;
often chaotic, fragmented, lacking in quality public spaces



Two parts: explosive growth of informal settlements…



And “market-rate” development that is too sprawling, 
resource-intensive and high-emissions…



In both cases, failing to fully provide what cities can…



Cities as creative networks of people...  

“...What is required is a new definition of the city, 
as a contact system, as a set of interactions and 
flows that define the kinds of network that enable 

creativity and innovation to thrive and grow.”

- Mike Batty and Peter Ferguson



The physical system of the city needs to connect 
us as agents that interact with one another…

We can use data networks, transportation 
systems and other systems, but the foundation is 

spatial networks, i.e. streets, squares, parks…

i.e. public space systems…



But there is a kind of “operating system for 
growth” that produces predictable results!



We need to reform this “operating system for growth...”



Serious unexpected consequences –
health, resource depletion, climate change…



And economics…

Calling into question
our old model of 
economic growth”
(based on waste)



We need new 
models of growth
and economic
development



So how we use technology to manage existing 
problems (and not create new ones!) is critical…

“I say I’m a technologist, but what I really am 
is a person who thinks about how people can 

work better together, using technology.”

- Ward Cunningham



Techne + Logos

“knowledge of making”



A conundrum…



Case 1: Typical Internet

XX



Case 1: Typical Internet



Case 1: Typical Internet



Evolution?

Maybe not!



Edward Sapir, 
“Culture: Genuine and Spurious”

“We have been in the habit of giving ourselves credit for 
essentially quantitative results that are due rather to an 

unusually favoring nature and to a favoring set of 
economic conditions than to anything in ourselves. Our 
victories have been brilliant, but they have also too often 

been barren for culture.”



How can we work together 
to meet common challenges?

Climate Change Inequality and Poverty

Unsustainable Systems

Etc…



How can we work together 
to meet common challenges?



How can we work together 
to meet common challenges?



How can we work together 
to meet common challenges?



How can we work together 
to meet common challenges?



Case 2: Wikipedia

What’s the difference?



Case 2: Wikipedia





CURATION…

A process that proceeds step-by-step
to generate more reliable and more

shareable knowledge about the world…
Sufficient for shared action

(e.g. science)
(e.g. traditions, e.g. languages) 



Edward Sapir, 
“Culture: Genuine and Spurious”

“Sooner or later we shall have to get down to the humble 
task of exploring the depths of our consciousness and 

dragging to the light what sincere bits o[ reflected 
experience we can find. These bits will not always be 

beautiful, they will not always be pleasing, but they will be 
genuine. And then we can build. In time, a genuine 

culture--better yet, a series of linked autonomous cultures-
-will grace our lives.”





Herbert Simon, “The Architecture of Complexity” (1962)

“Near-decomposability”



Christopher Alexander, Notes on the Synthesis of Form (1964)

“Overlap”

(“Semi-lattice”)

(Web-Network)



(Pattern)

(Pattern)

(Pattern)



Notes on the Synthesis of Form

What is the relation of the parts
of a problem to its whole?
(And to its final form?)
Do parts make wholes, or do
wholes make parts?
How does this work in nature?
How does it work in human
technology?  (Differently??)
What new tools and approaches 
does this suggest?



Mereology:

In philosophy, mereology (from the Greek µέρος, root: 
µερε(σ)-, "part" and the suffix -logy "study, discussion, 
science") is a collection of axiomatic first-order theories
dealing with parts and their respective wholes. 



Christopher Alexander, “A City is Not a Tree” (1965)

“…In Berkeley at the corner of Hearst and Euclid, there is a 
drugstore, and outside the drugstore a traffic light. In the entrance 
to the drugstore there is a newsrack where the day's papers are 
displayed. When the light is red, people who are waiting to cross 
the street stand idly by the light; and since they have nothing to 
do, they look at the papers displayed on the newsrack which they 
can see from where they stand. Some of them just read the 
headlines, others actually buy a paper while they wait. 



Christopher Alexander, “A City is Not a Tree” (1965)

“…This effect makes the newsrack and the traffic 
light interactive… the traffic light, the electric 
impulses which make the lights change, and the 
sidewalk which the people stand on form a system -
they all work together.”





Strong links – e.g. between the hinges and knob on a door...

Weak links – between that door and another door...

Hinges                                                      Knob

(The pattern here is “door”...)



This door is a good design... its configuration meets the need

Hinges                                                             Knob



What about this door?

Hinges

Knob                                                    



What about this door?

Knob

Hinges                                                    



Pattern “Door” -

THEREFORE:

Place the hinges on one side of the door,
near the top and bottom of the door; 
place the handle on the opposite side,
where it can be reached by most people,
including those in wheelchairs



(Pattern “DOOR”)

(Hinges etc)

(Pattern “DOOR”)

(Pattern “DOOR”)

(Pattern “ENTRANCE”)

(Pattern “ROOM”)



The patterns fit into
a network of structured
options –

i.e. a language…

HOUSE FOR ONE PERSON

ENTRANCE ROOM

GARDEN GROWING WILD

FRUIT TREES

THE FLOW THROUGH ROOMS
LIGHT ON TWO SIDES

STAIRCASE AS A STAGE

LONG THIN HOUSE

SOUTH FACING OUTDOORS

HALF-OPEN WALL
GREENHOUSE

BUILT-IN SEATS

GOOD MATERIALS CLIMBING PLANTS

WALL MEMBRANES LOW SILL



What is a “pattern”, really?

A pattern is a configuration of things in a 
place that happen repeatedly in a similar 
way.   



What is a Pattern Language?

You combine your patterns in particular 
ways, following simple rules like the rules of 
grammar.  The patterns with their rules for 
combining together are called a pattern 
language.  The pattern language allows you 
to make complete wholes, rather than just 
assembled collections of bits – more like 
poetry than a simple list or hierarchy of 
information. 



What is a Pattern Language?
(Continued)

You can begin to see that a pattern is made up 
of other patterns, just as forests are made of 
trees, and trees are made of leaves.  But 
leaves don’t always “make” trees.  In fact, it’s 
more accurate to say that trees make leaves!  
Often patterns ”differentiate” into other 
patterns, as part of their “mereology” (the 
relation of parts to wholes).   



Pattern languages respond to the idea that it's
possible to have good designs... and bad ones 
(i.e. an “evidence-based approach”)

And to manage them within web-networks... 



This teapot is clearly not a good design!



An Alexandrian Pattern includes 1) a title and 2) iconic image……



3) Upward hyperlinks…4) problem statement…5) analysis...



6) diagrammatic conclusion…and 7) downward hyperlinks



Pattern languages are ubiquitous
in design in many fields today...



And have spawned some other 
perhaps surprising innovations...



Another conundrum:

Why have pattern languages not been 
more influential in the world of the built 
environment?



PL influence as indicated by Google hits:

Pattern languages in architecture
260,000 hits

Pattern languages in software
(AKA “design patterns)

29,400,000 hits!



Other pattern language work (not including computer science):

PALM - A pattern language for molecular biology Carsten 
Helgesen  and Peter R. Sibbald J t Department of Informatics, 
University of Bergen

The Pattern Language for Participation, Action, and 
Change

A Pattern Language for Strategic Product Management

"Schuler (2002), for example, has started a 'Pattern Language for Living 



Towards a Pattern Language for Person-Centered e-Learning
M Derntl, R Motschnig-Pitrik - TECHNOLOGY AND 
TEACHER  EDUCATION

Calculating the secrets of life: applications of the mathematical 
sciences in  molecular biology ... Eric S. Lander, Michael S. 
Waterman….  
“We have constructed PLANS, A Pattern Language for Amino 
and Nucleic Acid Sequences, and implemented this language in 
LISP and C…“

Developing a pattern language for innovation management 
Research (Le Pechoux, 2000)

The Pattern Language for Participation, Action, and Change



Machine models of music - Stephan M. Schwanauer, 
David A. Levitt - 1993 - 544  "Pattern in Music" presents a 
formal pattern language for music.

A Pattern Language for a Conservation Economy  (Stuart Cowan)

KEWS: A pattern language for environmental research



“A pattern approach to interaction design” - Jan Borchers - 2001 –
246 Chapter 4 A Pattern Language for Interactive Music 
Exhibits

Weiss [14] describes a pattern language for agent-based e-
commerce.

a pattern language for weddings

a pattern language for educational systems

A pattern language for pattern writing (!)

The pattern language for the graphical user interface



Cross JK and Schmidt, D., "Quality Connector: A Pattern 
Language for  Provisioning and Managing Quality-Constrained 
Services in Distributed Real-Time and Embedded Systems,”  
9th Conference on Pattern Language and Programs, Monticello 
IL, Sep 2002

A pattern language for sustainability

A pattern language for living communication



Dynamical patterning modules: a "pattern 
language" for development and evolution of 
multicellular form

Stuart A. Newman* and Ramray Bhat

Department of Cell Biology and Anatomy, Basic Science 
Building, New York Medical College, New York, USA



We propose that DPMs, acting singly and in 
combination with each other, constitute a "pattern 
language" capable of generating all metazoan body plans 
and organ forms. This concept implies that the 
multicellular organisms of the late Precambrian-early 
Cambrian were phenotypically plastic, fluently 
exploring morphospace in a fashion decoupled from 
both function-based selection and genotypic change. The 
relatively stable developmental trajectories and 
morphological phenotypes of modern organisms, then, 
are considered to be products of stabilizing selection. 



Ramray Bhat,



Ramray Bhat,



Ramray Bhat,



Architects Other PL 
users

PL-using
software designers

???



Theory 1:

“Architects are weird.”



Theory 2:

“PL is defective, and won’t work in 
the built environment”  

(“But is somehow still useful in these other areas??”)  



Theory 3:

Something very interesting is 
going on in technology, and in 
culture...
(Which may suggest new opportunities
for Pattern Languages?)



Collaborative and management models...

Open-source systems...   

Changes in organization theory...

Manufacturing, one-off, customization...

A new understanding of nature
(Complexity, algorithms, emergence etc)

A new understanding of biological systems
and the logic of their processes



The Death and Life of Great American Cities:
The Kind of Problem a City Is

Jane Jacobs, 1961

“Among the many revolutionary changes 
of this century, perhaps those that go 
deepest are the changes in the mental 
methods we can use for probing the 
world….”



The Death and Life of Great American Cities:
The Kind of Problem a City Is

Jane Jacobs, 1961

“Problems of organized complexity…”

(After the successes of mechanical and statistical models, but 
also their limits and unanticipated consequences…) 



Jane Jacobs, 2001

“A ‘web way of thinking’…”

As opposed to

“A ‘thing’ theory”



The Death and Life of Great American Cities:
The Kind of Problem a City Is

Jane Jacobs, 1961

Learning to manage “problems of 
organized complexity…”

(After the successes of mechanical and statistical models, but 
also their limits and unanticipated consequences…) 





Rapid developments in network science…



Rapid developments in so-called complexity science



Emergent Patterns and Cellular Automata



The Genome and the Proteome…



Morphogenesis



Astonishing Variety



Astonishing Beauty







Fractals - “scale-free patterns”







A New Agenda…



Sustasis Foundation (www.sustasis.net)

Emphasis on development of a new and more effective 
generation of capacity-building, “bottom-up” and generative 
tools:  Wiki, pattern languages, etc...



Ward Cunningham:

Inventor of Wiki, co-developer of pattern languages in 
software,  Agile, and other new open-source and collaborative 
approaches to data, knowledge and action.  Board member of 
Sustasis Foundation.  





Custom “Project Pattern Languages”allow the iterative generation 
of more complex, more adaptive structure (as in historic cities);
create the elements of a “generative code” (e.g. as a module for 

other conventional codes) 



Potential of Federated Wiki:

- Open-source, peer-to-peer resource

- Federated structure promotes evolution   

- Able to handle quantitative data

- Transparency of data (click-through)

- Ease of relational modeling in real time









FEDERATED WIKI:

- Predictive 
outcomes can be 
modeled with 
recognized 
methodologies

- Improvements can 
be easily made by 
a community of 
developers

- Format is simple 
and user-friendly

- NOT a black box -
sources are all   
hyperlinked  











Wiki-based Pattern Languages 
(on the computer, able to handle quantitative info)















Key remaining issues with the PL book:

• Not enough ability to customize
(Limits of 253 patterns)

• Hard to interface with conventional 
modern systems/methods (e.g. web, 
open source development, etc.)

• Not enough information about structure
(geometric form) to meet designers’ needs



The Nature of Order:

A 25-year project to deal with these 
shortcomings

But how can it be operationalized??



Nature DOES NOT make “little 
blueprints”;   instead it makes something 
more like codes or “recipes” for growing 
form. 

How does nature achieve the order that we see 
everywhere around us?

The results are complex, adaptive and “emergent”.



We CAN learn from these processes, and 
incorporate them.  Indeed, we have done so
in the past, and still do so now – but can do
much better! 

What are the lessons?













Some Key Ideas…



Centers



Space Can Be Analyzed as a Field of Centers

A relatively simple system of 
centres – a cathedral plan

A much more complex system  -
the urban fabric of Rome



What are “centers” exactly?

Centers are particular identified sets, 
or systems, which appear within the 
larger whole as distinct and 
noticeable parts. They appear because 
they have noticeable distinctness, 
which makes them separate out from 
their surroundings and makes them 
cohere...

- Christopher Alexander, The Nature of Order



What are “centers” exactly?

The life or intensity of one center is 
increased or decreased according to 
the position and intensity of other 
nearby centers. Above all, centers 
become most intense when the centers 
which they are made of help each 
other.

- Christopher Alexander, The Nature of Order





















Structure-Preserving 
Transformations



Centers go through 
Structure-Preserving Transformations

“Symmetry-breaking” 
creates new symmetries
and new centers
with a series of 
geometric properties



15 Geometric Properties



Structure-Preserving Transformations
create characteristic geometric properties

Levels of scale
Boundaries
Strong centers
Local symmetries
Alternating repetition
Etc…



15 Properties of Natural Morphology

1. Levels of scale 2. Strong centers 3. Boundaries

4. Alternating Repetition 5. Positive Space 6. Good shape

7. Local Symmetries 8. Deep Interlock and Ambiguity 9. Contrast

15. Not-separateness13. The Void 14. Simplicity and inner calm

10. Gradients 11. Roughness 12. Echoes



15 Properties of Aesthetic Phenomena

1. Levels of scale 2. Strong centers 3. Boundaries

4. Alternating Repetition 5. Positive Space 6. Good shape

7. Local Symmetries 8. Deep Interlock and Ambiguity 9. Contrast

15. Not-separateness13. The Void 14. Simplicity and inner calm

10. Gradients 11. Roughness 12. Echoes



15 Transformations of sets-of-centers

1. Changing levels of scale 2. Strengthening centers 3. Bounding

4. Alternating and Repeating 5. Making Positive Space 6. Transforming Good shape

7. Making local symmetries 8. Deep Interlocking 9. Increasing Contrast

15. Connecting to all13. Creating The Void 14. Simplifying, calming

10. Gradating 11. Roughening 12. Echoing



Structure-Preserving Transformations
create characteristic geometric properties

Levels of scale
Boundaries
Strong centers
Local symmetries
Alternating repetition
Etc…



Roughness

Strong Centers

Alternating
Repetition

Levels of Scale

Local Symmetries

Gradients



Levels of Scale

Roughness

Echoes

The Void



Alternating Repetition

Strong Centers

Levels of Scale
Boundaries



What characteristic geometric properties
are created by current industrial processes?

e.g. stamping, slicing, rotating, aggregating, etc?



Much more limited – only a few 
of Alexander’s “15 properties”



Template-based mechanical industrialization

Economies of scale and standardization – but not
Economies of PLACE and DIFFERENTIATION



“Organized complexity” (Jane Jacobs)



We (and our cities) are not machines, but biological systems…
The behavior of such systems is not linear, but can be chaotic



Modernity
(20th Century View)

• Romance of  
the New

• The Triumph
of Reason

• Political
Enlightenment

• Technology
as Salvation

• Mechanical Technology as Ordering Idea (Image, Fashion)



“Rational” plans often result in irrational “unanticipated consequences”!



Jane Jacobs



The Death and Life of Great American Cities:
The Kind of Problem a City Is

Jane Jacobs, 1961

“Why have cities not, long since, 
been identified, understood and 
treated as problems of organized 
complexity?”



The Death and Life of Great American Cities:
The Kind of Problem a City Is

Jane Jacobs

The history of modern thought about cities is 
unfortunately very different from the history of modern 
thought about the life sciences. The theorists of 
conventional modern city planning have consistently 
mistaken cities as problems of simplicity and of 
disorganized complexity, and have tried to analyze and 
treat them thus.



The Death and Life of Great American Cities:
The Kind of Problem a City Is

Jane Jacobs

Today's plans show little if any perceptible 
progress in comparison with plans devised a 
generation ago. In transportation, either regional or 
local, nothing is offered which was not already 
offered and popularized in 1938 in the General 
Motors diorama at the New York World's Fair, and 
before that by Le Corbusier. In some respects, there 
is outright retrogression….



The Death and Life of Great American Cities:
The Kind of Problem a City Is

Jane Jacobs

19231938

2000 2004

In some respects, there is outright retrogression….



The CIAM Model of 1933 
(as defined in “The Athens Charter”)  



Modernist Victor Gruen’s Shopping Mall Invention



Supercampuses and Superblocks



“Dendritic” Street Patterns



Connective Relationships

Hierarchy
(“Tree”)

Web-Network
(“Semi-Lattice”)



A Hierarchical Neighborhood

Hierarchy requires extensive
driving, even for simple trips

Not walkable, poor public
realm

Public transit not practical

Sprawling, land-inefficient



A Web-Networked Neighborhood

Network means shorter trips

Walkability promotes physical
health and civic interaction 

Public transit more feasible

Livable at higher densities
= greater land efficiency

Evidence shows strong public 
realm aids in formation of
social capital



The Same Ingredients!

But far fewer of them 
in the “hierarchical
neighborhood”…

…than in the same area
of an efficient networked

neighborhood



The Same Ingredients!



The New Urban Agenda recognizes that 
cities are complex networks that need 
connectivity, diversity, and the capacity for 
adaptive evolution…

(Guided by smart frameworks!)

“..



As in biological processes of adaptation and differentiation…



Differentiated growth following life-like rules and processes…

• Step-wise adaptation
• Feedback signals
• Qualitative evaluation
• Iterative cycles
• Community action 
• Etc…



• Segregated use zoning
• Remote design processes
• Bank lending rules
• Traffic engineering
• Market dynamics 
• Etc…

BEYOND over-standardized, over-abstracted,
poor-adaptivity rules and processes... 



Bottom-up AND top-down:
A problem “more like gardening than carpentry”

• Evaluating, building fertile soil

• Planting the right seeds

• Watering and fertilizing

• Pruning/weeding

• Building trellises



Bottom-up AND top-down:
A problem “more like gardening than carpentry”

• Evaluating, building fertile soil

• Planting the right seeds

• Watering and fertilizing

• Pruning/weeding

• Building trellises

…(Diagnosing/improving)

…(Patterns, prototypes)

…(Incentives, funding)

…(Regulations)

…(Infrastructure, frameworks)

• And combining all of the above, into strategic toolkits –
changing the “operating system for growth!”



The issue is the same for software and for 
other domains:  how to speed up feedback 
cycles, get better adaptive quality, get more 
effective responses, get better feedback 
(especially for “externalities” like resource 
depletion etc)…

And to do it by coding “just the essence” of 
the problem, keeping the structure “agile” 
and self-organizing

“..



The question really comes down to this: how 
do you generate rather than specify? 

– Ward Cunningham

“..



Thank you!


