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The future is here, it’s just not evenly distributed
William Gibson
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People, cities, technology & the market

There are inconsiste

= What citizens n

= What cities can

= What technolog

=  How urban dev

To bridge these divides

understand the dominant drivers
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Drivers

Follow A0 v
-

Governance systems
Human nature/behavior
Institutional habit/tradition
Culture/personalities

How we invest and finance
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Cities, citizens, techiology & complexity
* ’- rp
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Cities are networks of complex systems

As the external environment becomes more
complex, systems also need to become more
complex to prosper.

W. R. Ashby (Introduction to Cybernetics) 1956

It takes energy to maintain any system in a complex,

ordered state — and human society is no exception.
Joseph Tainter
(Complexity and the productivity of innovation) 2010
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Collapse is the sudden simplification of a complex system
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m  Cities are collections of organized complexity
m  Cities are incomplete open ended systems

m  The key to working with complexity is embracing,
not trying to (over) simplify it
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Objective
IMNCERTAIMNTY

LIMCERTAIMTY

Subjective
LMNCERTAIMTY
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Episternological
LMNCERTAIMTY

Ontological
LUMNCERTAIMNTY

Maral
LIMCERTAIMNTY

Rule
LIMCERTAIMNTY

Uncertainty

deci

Intuiti
decision



Uncertainty

The quality of your life is in direct proportion to the
amount of uncertainty you can comfortably deal with...

Anthony Robbins
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Complex (urban) problems are "wicked”
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HORST RITTEL

We need to relate our
understanding of the
problem

with

How far we can go with
the solution...



Cities struggle to create balance

“ New mandates & expectations need a lot of support
“ The scale & speed of change is unprecedented

“ Cities and their governments are by nature, inarticulate & fickle

Cities need help to articulate & manage desired change

(we need good default settings)
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Smart City

A smart city is an urban development vision to
integrate multiple information and communication
technology (ICT) and Internet of Things (loT)
solutions in a secure fashion to manage a city's
assets. «3

The city's assets include, but are not limited to, local departments'
information systems, schools, libraries, transportation systems,

hospitals, power plants, water supply networks, waste A muItipIe stakeholders and core systems to g:f;':',:

management, law enforcement, and other community services. The id i . / f p=3 - P
goal of building a smart city is to improve quality of life by using = ' provide wide-ranging services for citizens F“.ﬁ‘f_;;_:
urban informatics and technology to improve the efficiency of =~ | . and businesses. ':‘_,:;-’5-_:{:._’:«

services and meet residents' needs ' o N

http://www.bing.com/images/search?view=detailV2&ccid=Vg68fFsP&i

s
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However, the concept is still in the process of ( [ | L2 N, d=2FCO1A2C828FDDA4728288A4ADC32B6B7F35FBRI3&q=Smart+Cities
. v . . N PR &simid=608028243583896615&selectedIndex=1&ajaxhist=0
maturation and lacks proper formalization. ' R N | 7 e —~—
: . . 1l 3 M
http://smartcities.ieee.org/articles-publications/ieee-xplore-readings-on-smart- IS | | ‘?Ig\.\'
cities/december-2014.html - | ' .‘,m
v?"l"'..“.’...",v'h. | . r—— y—— - -
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Percent urban

Although the world is over
51% urban, it is not equally
distributed...

70% of future urbanization will
occur in Asia and Africa. It will
happen fast...

India

Urban pop today = 377 million
2030 estimate = 5-800 million

China
56% urbanized ' Asia already has 53% of the

world’s urbanized population

Av. urbanization rate 2.5%

Urbanized Population Percentage 2006
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http://blog.world-statistics.org/2014/07/world-urbanization-prospects-2014-un.html

More than 50% of the world’s urban
dwellers are poor

Informal urban settlements are very
hard and expensive to fix

Tech should be able to help
development entities to work at
low, and very low margins

Building “communities” should be
the basis for housing
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Cities struggle to keep up with the
market and rapid change. Out-of-date
governance structures, regulation and
financing do not help

Adaptive long range visions and ideas
are hard to implement because it is hard
to imagine uncertain futures and do
what might be unfamiliar

Its easier for cities to leave innovation to
the market, but in doing so they are
forced to catch up with retroactive
regulation and controls
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Technology Is disruptive

Self Driving Uber

https://riorealblog.files.wordpress.com/2014/01/ds

c3422.jpg

Airbnb Protest

https://www.vastgoedactueel.nl/sites/default/file
s/Airbnb-Toerismeprotest.jpg

The rise of the useless class

Feh 25, 2007 Yaval Neah Hasanl

Historian Yuval Noah Harari offers a bracing
prediction: just as mass industrialization created
the working class, the Al revolution will create a
new unworking class.

The most iy stion in 2152 y e ics may well be: What
shouald we do with all the superfllucns people, once we have highly intelligent
non-conscious algorithms that can do almost everything better than humans?

This {s not an entively new question. People have long feared that mechanization
might canse mass unemployment. This never happened, becanse as old
fensi b bsol new professi Ived, and there was always
something humans could do better than machénes. Yet this is not a law of nature,
and nothing it will contimue to be like that in the fisture. The idea that
will aly bave a unique akbility beyond the reach of non-consdious

igorithms ks fust wishiul thinking. The sclentific to this pipe
dream can be summurized in three simple principles:

1. Organisms are algorithms, Every animal — incloding Homo sapiens — is an
blage of ic algorith —y - 1 selection over millions of
years of evolution.

http://ideas.ted.com/the-rise-of-the-useless-class/



Technology (publlc VS. private)

W Private development tries to leverage
what cities ask for, but they are not
usually able to address the bigger issues

m  Its hard for the private sector to achieve
system level reliability and scale on its
own (infrastructure, cost carrying capacity).

=  Tech services tend to scale better in
favor of diagnostics and monitoring

m  Old governance does not work well with
new technology
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ICC Control Room Rio (military) IBM ROC Rio (civilian)
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Future Potential

Better access (services, infrastructure, information)
Better choices (a range of service options)
Customization (tailor made products & services)

Enhanced experience (augmented reality)

Comfort, efficiency & safety (productivity)

Comprehension (better decision making)
More with less? (a more sustainable life?)

Reliability (assured quality, services)
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Promises & pitfalls

Technology trade-offs

Challenges

Selective access (affordability, controlled access)
Information overload (choice paralysis)
Obsolescence (jobs, accelerated waste production)
Privacy (profiling, prejudice, regulated behavior)
Uncertainty & risk (catastrophic collapses, abuse)
Missed opportunities (bias, misrepresentation)
Increased consumption? (jevon’s Paradox)

Dependence (on things we cannot control)
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Barriers to citizen centric tech

Uneven citizen awareness and interest
Legacy systems that protect information for control

Lack of regional and interdisciplinary collaboration

e

Freedom from manipulation

Trust and credibility

Fairness
Equity
Reliability
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Soclal Scientists
vS. Architects

Bauhaus 1919
Le Corbusier 1922
Sert 1928

Mumford 1938

J Jacobs 1961

Ed Bacon 1967
Ackoff 1974

Friedman 1979
New Urb 1989

MVRDV 1999
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Simulations are not predictions!

Population Forecast Alternatives

Partland area population projected to hit 3.85
million by 2060

Pudished: Sy, Jusq 07, 2005, 12:01 PH  Updated: Moadey, oot OF, 2008, $:13 AM

) By James Holman
v R Febew

If you're worried about our collective earbon footpeint, wait for this shae to deop: By 2060, the
seven-county Portland matro ares could have 3.85 milion people.

That's about the size of Dallos~Fort Worth, Texas, now,
and double the 'reﬂn‘sonn_ent population,

Tha population forecast sent 3 shuddar through neardy
200 planners, quonomlsts, 3yministrators and glocted
officials gathered at a Metro forum May 30 to hear k. The
consensus: Oy,

*what wenk through my mind |5 that therg 3re 3 kit of

people coming here,” sald Hultnomah County Commissianer
Juff Cogen, *and I'm frankly really glad that we're trying to
plan for t.*

The reglon's response may start with the designation of
vrban and rural resarves, Metro, [n partnership with
Hultnomah, Clackamas and Washington counties, will deckde which 3reas sprout houses, stores
and factories, and which will grow crops for the next 40 to S0 years.

Planners, bullders and farmers 53y those designations could provida fong-term stablity and
remove some of the contentiousness from land-yse decdsions — especially expansion of the wban
growth boundary and preservation of farmiand,

£y design, the 2060 population forecast sets the starting point for discussion, bacause all those
people will need hames, food, water, ways 1o qet 3round and jobs. Not to mention schocls, parks
and stoces.

Scmething may have to give to accommodate that growth. Farm groups In particular bope it Isot
agricultural land.
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City of Portland population growth rate drops to 1.08%

New population estimates for Oregon and its cities and countles have been released by
the head-counting gurus at Portland State. They say that the City of Portland's population
as of July 1, 2009 was 582,130 -~ just 1.08% higher than the 575,930 PSU estimate for
the same date a year before.

Over a three-year periad, population growith within the city Himits has slowed to a
compound annual rate of under 1,28%, down slightty from the more than 1,29% three-
year rate computed a year ago. Over the |ast five years, the city's papulation (as
estimated by PSU) has grown at a compound annual rate of only 1.12%. At that rate, the
city's population ywill double in 63 years — in the year 2072 -- not at the much earlier time
that the dnt\;if. planning cabal will tell you whenever it suits the pushers of the latest real
estate swindles.

As we have noted here before, the U.S. Census Bureau does not necessarily buy the
Portland State numbers. Census estimates of the ¢ity’s population are lower. For
example, the Census’ July 1, 2008 number for Partland was 557,706 == 18,224 fewer
people, or 3.16% lower, than PSU's figure on the same date.

We've tweaked our City of Portland debt-o-meter, In our left sidebar, according to the new
PS}! number and the latest resulting three-year compound annual growith rate. fVia the
0.

Portland Metro vs. Oregon State



Slowing a rate of increase Is not reduction

Jevon’s Paradox

As technology progresses, the increase in efficiency with
which a resource is used tends to increase (rather than
decrease) the rate of consumption of that resource.

William Stanley Jevons, 1865
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Price

Costs
fall by
half

Price

Costs
fall by
half

Improved technology doubles
the amount of Work produced
with a given amount of Fuel

............. Demand for Fuel rises

Elastic
Demand

Quantity Demanded Quantity

more than doubles

Improved technology doubles
the amount of Work produced
with a given amount of Fuel

Demand for Fuel falls

Inelastic
Demand

Quantity
Quantity Demanded

less than doubles



Information & data Is not knowledge

Wisdom

Understanding

Knowledge

Knowledge the traffic light will turn red very

Information Ry
W Too much emphasis on data and light | am\{riving towards will

information Data

i ) ) i 4.235.245.678 v2.0
m  Wisdom requires time & experience ” )
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Tech is only a tool...

... Arun Jain
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Is technology filling a gap, or creating a need?
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INSTITUTIONAL ASSUMPTIONS are changing
as distributed and software-based organizations
produce more resilient and cost-effective

outcomes than the centralized institutions of our
past, overturning entire industries seemingly
overnight.
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A WORLD IN FLUX

Al sorme level, every adolescent can parsonally relate 10 the volatility and uncertanty that has
come to define the current moment in human history. Like teenagers navigating the frought
path 10 adulthood, the tachnologeal and social dsruptions of recent decades have Swown

our traditions! assumptions and norms ko

crisa. As unfamiar new hormones.

coumse through our gobal aysiem, we lack the axper and 10 manage our
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The future IS uncertain

Path 1 - Growth
o - ~ . One step ahead of disaster

Path 2 - Constraint

Sustainable paths in a low-capital
world

A
v B
Y/ B
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Path 3 - Collapse
Local disasters, regional conflicts

-

LY N L Ve ‘~ s RO
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Path 4 - Transformation
Super-structured systems
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Soclal entrepreneurship

Social impact investing

Leveraging local capital, innovation & impact

PRIVATE SECTOR/
] ; ! g - BUSINESSES
= Avetted community based substitute for government |« A SUSINESSES

efforts that are otherwise seen as a public “service”
(marginalizes the “appeasement” aspect of public participation)

= Short-term social entrepreneurs and community

change agents have a greater skin in the game PPP Corporate Social
Competitive Responsibility

i . Sourcing Earned Income
W Mid-term successes can create confidence for more | Ventures 4

complicated long range adaptive planning

Each effort and impact investment realm has its own PUBLIC SECTOR/ VOLUNTARY SECTOR/
GOVERNMENT Third Party  NON-PROFITS

critical mass of involvement, and capture space that - Nesds efficiency Government
is necessary for success * Choice & competition

* Reliance on business &
non-profit providers
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Soclal entrepreneurship

Social impact investing

Goldman Sachs

Leveraging local capital, innovation & impact

LISC Our Reach

(Ford Foundation)

=TT
AT 15 A SUELAL IVRACT Bav

WA LSC e

$1.3 Billion

gt bowes wd sy

L e e
$3.7 Billion NEWN ORLEANS
- o 'l MA |9 Wit

-
)
e
¢
o

CDC (mix using Community
Block Development Grants)

15t Gen - Institution based funding
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Leveraging local choice

Local communities get to prioritize their spending
capacity

Potential to extend discretionary budgeting to fund

and implement larger systemic change (marginalizes the
“appeasement” aspect of public participation)

Better for short and mid term spending, harder for
longer term decisions

Process must ensure freedom from local political
manipulations and coercion.
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Participatory budgeting

https://www.participatorybudgeting.org/resources-to-do-pb/videos/
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Hybrid markets

Local communities get to prioritize their spending
capacity

Potential to extend discretionary budgeting to fund

and implement larger systemic change (marginalizes the
“appeasement” aspect of public participation)

Better for short and mid term spending, harder for
longer term decisions

Shared housing?
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Sharing economies

4

Job creation
Social mobilit

Resource utilization
Impact of the

sharing economy

A on society
Digital literacy

infrastructure
S o)
Transparency and u
accountability
@

Sklll development

Convenience
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Crowdsourced policy making

Inclusive governance

Five Design Principles

Inclusiveness (low barriers, diverse participation, enhanced
legitimacy)

Accountability (built into process, horizontal & vertical
communication, quick feedback)

Transparency (peer to peer communication, equal information
to all simultaneously to build legitimacy)

Modularity (structured to enable comprehension, enables ad-
hoc and long term participation, meaningful sequences)

Synthesis (summarized outcomes, synthesis during and after
process, tracks content duplication and feedback, assessment)
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Distributed learning

Education and constantly morphing/adapting skillsets
= Lifelong learning
= Remote learning

= Ubiquitous learning

http://www.iftf.org/fileadmin/user_upload/images/ourwork/learning_2013map_lg.jpg
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China and India have committed to going electric
France and Germany are almost there

The kWh cost of solar is dropping rapidly

Major vehicle manufacturers are going electric

California pledges to be 50% renewable by 2025

Intermittent energy production is a problem, but is being
offset in different ways
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Distributed energy

RLUOENTIAL v COMMIRCIAL

NOUITHAL

Large, centrally located
generation facilities

One way energy flow

Utility controlled
Technologically inflexible
Simple market structure and
transactions

Highly regulated (base rates)

Micro-grids

TOMORROW'’s ENERGY CLOUD

= Distributed energy resources

“ Multiple inputs and users, two way energy
flows

* Digitalization of electric-mechanical
infrastructure: smart grid and behind the
meter energy management

* Flexible, dynamic, resilient

® Complex market structures and transactions

* Rapid changes in regulation (solar, micro-grid,
storage, net metering etc.)

Navigant Consulting

http://3.bp.blogspot.com/-S_HmIzMoCwk/VkDakw26nil/AAAAAAABLIW/Nbjt6uHINAY/s1600/11-09-2015a.jpg
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Three scales

Renewable Energy Utilities
Economies of scale
Unequal taxes/subsidies
Transmission costs/storage
Institutional barriers

High financing costs

operation, maintenance)

http://www.ucsusa.org/clean_energy/smart-energy-
solutions/increase-renewables/barriers-to-renewable-
energy.html#.WdMSmWhSyHt
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Time to deployment (permitting, installation,

http://blogsekygl.com/energy/communi

munity Energy
Energy system diversity
Distribution efficiencies
Low storage costs
Institutional barriers
Resilience and redundancy

Faster deployment (permitting, installatigh,
operation, maintenance)

afe-energy-systems-

why-they-are-back

Net Zero Buildings

Manageable system integrations
Size thresholds/constraints
Uncertain redundancies/backup
Client barriers/cost effectiveness
Higher ownership/ financing costs

Systems management expertise installation,
operation, maintenance)

https://www.buildinggreen.com/feature/problem-net-zero-
buildings-and-case-net-zero-neighborhoods
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Can we (US) reduce our per capita
energy consumption, or
should/can the rest of the world
increase theirs?

Will abundant energy encourage the
consumption of other (scarce)
resources?

We don’t know the full impact (good
or bad) — environmental

Will tech make it easier?

Cheap energy?

Over 10,000
5,001 - 10,000
2,501 - 5,000
1,001 - 2,500
501 - 1,000
0-500

World per capita energy Consumption 2003
(kg of oil equivalent)

The US uses an 18% share of the world’s energy, but is 4.4% of the world’s population
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Behavior based decision tools

ARUS research project

o)
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Was hard to monetize the application, and build regional
consensus at the institutional level

* The infrastructure for choice needs to exist
= Pilot projects need long term sponsors and investors
|

The gains from predictive analytics are not always clear

Behavior based mobility study
Funded by the Mercator Foundation
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We take open data for granted
Who owns it, who controls it?
How much is too much?
Granularity

Simulations are NOT predictions

Ensure open data is usable by the public
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Create credible transparency

DMAT (Development Management Assessment Tool)
National Capital Parks & Planning Commission (MD)

Giving up decision making authority is not human nature...

Create conditions in which no actor (stakeholder) can claim
ignorance of the situation and consequences
Understand the real conditions in which cities must adapt

(economic, governance structures, social + political culture) m

Decision support tools had unintended consequences

Leadership’s authority felt threatened
Hard to re-work governance (poor institutional capacity)
Changing priorities and shifting political landscapes
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Palau National Government, Republic of Palau, Micronesia

Environmental

Hydrological
Streams
Wetland Buffers
Lrodible soily
Parks K Diodivarsity areas
Agricultwal Resorves
spuclul Protection Aruis
Torast Connervation Eaxomants

Man-made

Utllity Sites

WK

Transmission Lines
Teansportation nfoastructurme

Metro

Il

State Roads

Federal Highwoys
Govarnment Ownership
Rustie Rands K Public Fdueation

mivation

"
Rockville Quarry
Rungulatid Atfardable Houing,
Privata Institutional

HOA Common Ownarship
Singln Family Pwallings

Qualifiers
Multiple owners
Impravement Value >2 Land Valus
Office Buildings bess than 50 years old
Hetall Buildings lass than 15 years old

AIRAI STATE

Least Suitable Areas

Potential Agrotorestiy

Campact Hoad

Marine Special Neanapement freas

MNCPPC

Constrained area = 276,515 Acres 85%
Unconstrained area = 47,804 Acres 15%

Suitability analysis

PALAU
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Pursue adaptive uniqueness

Universal Streets - S Waterfront, Portland

¥
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Plan for uncertain futures

70% 33 % Rental Q 10,500 Inhabitants
Housirg 3200 housing urits
S o > 120 - 220 wnits / hecter
Houting 8 28-30 people /household
-
< | 33 %Private
- rty
a -
Ll B tas
= | | L Educationand Healkth Y
E [_I Community Uses 04 carsfunit
z . 1290 cans
Green/Public
Space
Sereet Space
DEVELOPMENT PROGRAM

7
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GRANULARITY APPROACH



Vertical integration

Rethink how to meet complex needs

Urban Mobility

Rail Solutions

Components & systems

Metros

Trams & Light Rail

Commuter & Intercity Transport

Road Solutions

Parking Management
Service

Tolling systems

Traffic control & information
Flow optimization

Planning

Cross platform Integrated custom solutions

© Arun Jain 2017 Cities need advice on how to optimize
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Tighter collaborations

Delivery

® New & integrated sectoral dependencies

m Relatively small cooperation space

Efficiency Endorsement

® Increased need for strategic approaches

Resources
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What is much more sensible, is to say, "Well, this
is what | think now, but | am going to come back
and look at this again and again. If, as the future
comes nearer, | find my predictions were wrong, |
am going to change what | did.

Not only that, | am going to design my decision in
ways which allow me to change easily."
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Avoid the “ostrich trap”

Guy Burgess
Co-Director, Conflict Research Consortium University of Colorado, Boulder



Embrace complexity

Energy Shed

=  We gain more from

Micro-grid “Shed” community scaled systems
Micro-grid storage & (find ways to carry and absorb
distribution points the costs)

= Consider the value of

Water Shed decentralized community

based “sheds”

(find ways to carry and absorb
the costs)

Habitat “Shed”
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Staying ahead

Pursue distributed learning/living/work clusters

Pursue adaptive systems and infrastructure at all scales (city,
“shed” and building) — Design/plan for uncertain futures

Design for system transition and/or, plan for obsolescence

Establish new financial means to carry costs for adaptive change
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Staying ahead

Move beyond what’s popular (understand what you embrace completely)
Work from the problem backwards (if all you have is a hammer...)

Don’t let any preconceived solution drive the problem (don’t be lazy)
Simplify control and management systems (but embrace complexity)
Don’t forget our behavioral and cognitive biases (human nature)

Embrace complexity and uncertainty (don’t oversimplify)
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