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The challenge for today...

Explore the future
Ask the hard questions

Think creatively
The outcome will be a new view of the future and
consideration of the implications for the future
of the City of Mitchell.



Forces impacting
the world (and
regions)

What are the
emerging macro
drivers...




Macro Trends and
Forces of Change Related to. ..

* Demographics, population and mass
urbanization

® Changing macro economics and societal
values

®* Energy, food, water & changing climate

® Technology, and the next industrial revolution



Demographics, population
and mass urbanization
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Global Population Growth Is Driven By Developing Countries.

World population in billions, 1950-2050 (projected)
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SouRrce: United Nations, World Population Prospects: Tne 2006 Rewision (2007).



Developed Countries Have Fewer Young Developing Countries Have More Youn

People, but a Higher Share of Elderly. R People, and a Smaller Share of Elderly.
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Source: United Nations, World Population Prospects: The 2006 Revision (2007).



Legend (in percentages)
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Median age in selected countries

SRR 2050

I 2010

JAPAN

SOUTH KOREA

GERMANY

CHINA

BRAZIL

MEXICO

UNITED STATES

=

=

o

©

=

&

e_

L

&

25 YRS

30

35

40

45

P P off%}q?

55 YRS

o,
Q



“The urban population in 2014 accounted for 54% of the total global
population, up from 34% in 1960, and continues to grow.”
World Health Organization (2015)

URBAN AND RURAL POPULATION OF THE WORLD, 1950-2050
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unicef @

AN URBAN WORLD

@ 1950

United States

101M Urban Population
64% Urban

This graphic depicts countries and territories with 2050 urban populations

exceeding 100,000. Circles are scaled in proportion to urban population size.

Hover over a country to see how urban it is (percentage of people living in
cities and towns) and the size of its urban population (in millions).

Urban Population

® Greater than 75%
50% - 75%

® 25%-50%

© Less than 25%



u nlcef @ This graphic depicts countries and territories with 2050 urban populations Urban Population
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umcef@ This graphic depicts countries and territories with 2050 urban populations Urban Population
exceeding 100,000. Circles are scaled in proportion to urban population size. ® Greater than 75%

Hover over a country to see how urban it is (percentage of people living in 50% - 75%
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A Urban Land
HY Institute

Minnesota

Built Environment is a Direct
Reflection of the Underlying Economy

Agriculture Economy

<1 e 1styersion of the American Dream
I e “40 Acres and a Mule”

~| Industrial Economy

e 2" yersion of the American Dream

| « Drivable Sub-urban...”See the USA in Your Chevrolet”

Knowledge/Experience Economy

e Current/Future version of the American Dream
e Option of Walkable Urban and Drivable Sub-urban



Arc of Innovation



Demographics, Population, Mass
Urbanization

Increasing global population

People are living longer

Global surge in younger cohorts
Greater urbanization and mega cities

Society is reconfiguring around urban hubs

future>

Create Future Intelligence™



Demographics, population and
mass urbanization

What does this mean
for Mitchell?



Macro-economics,
shifting power and
changing societal values
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MIDDLE CLASS CONSUMER SPENDING
OUTER RING: 2030 IN TRILLIONS, USD
INNER RING: 2009 IN TRILLIONS, USD

ASIA PACIFIC
$32.9

EUROPE

SUB-SAHARAN AFRI

MIDDLE EAST & N. AFRICA $2,2
CENTRAL/S. AMERICA

Source: Kou, L. 2013. The world’s middle class will number 5 billion by 2030. Ouartz.
Figures based on OECD, 2012. An emerging middle class.




2 BILLION

PEOPLE DON'T GET ENOUCH VITAMINS AND MINERALS

795 MILLION

PEOPLE DON'T CET ENOUGH CALORIES

161 MILLION

CHILDREN ARE CHRONICALLY UNDERNOURISHED

WE HAVE A BIG PROBLEM WITH

UNDERNUTRITION

1.9 BILLION

ADULTS ARE OVERWHEICGHT OR OBESE

1in 12

ADULTS HAVE DIABETES

42 MILLION

CHILDREN ARE OVERWEIGHT

WE HAVE A BIG PROBLEM WITH

OVERWEIGHT & OBESITY




Animal Proteins — the Pressure Point?

Around 99% of all meat in the US comes from factory farms

GLOBAL DEMAND FOR MEAT e destroying the planet,
2005 vs. 2050

(in tonnes) World Economic Forum

26 Sept 2016
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Macro-economics and
changing societal values

* Uneven global growth — growth and
deflation uneven.

» US global role is changing

» Global financial and political
architecture is changing

» Changing societal values

Create Future Intelligence™



Macro-economics and
changing societal values

What does this mean
for Mitchell?



Energy + Water + Climate
Change + Food

futureelQ
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Energy

« At present 2.5 billion
people rely on burning
wood and animal dung
as their chief source of
energy

» 1.5 billion people have no
electricity of any kind.

International Energy Agency's "World Energy Outlook 2009" report



0 Current shale plays

Sacked plays
= Shallowest / youngest
— intermedate depth / age
Deepest / cidest

* Mixed shale & chalk play
™ Mixed shale & imestone play
*** Mixxed shale & tight dolostone-

sikstone-sandstone play

771 Prospective shale plays

!\' & : . -l“i
Source: U.S.Energy Information Administralion based on data from various published studies. Canada and Mexico plays fram ARI.
Updaled: May 9, 2011




Renewable Energy




Renewable Energy Cost Trends

Levelized cost of energy in constant 2005$1
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~ « Nearly 450 million people in 29
countries now face severe
water shortages

 As much as 2/3 of the world

population could be water-
stressed by 2025

« Half the world’s rivers and
lakes are seriously polluted




 Irrigation uses 70% of the
world’s fresh water

« Water scarcity, not lack of
arable land, will be the chief
constraint to increased food
production

* The threat to water resources
stands as one of the major
crises facing the planet

World Hunger 2007




- N

- N *vm“f,;'}n‘m e :ﬁ&

{*.—.

,’!3

Food Demand

The relative growth of staple grains
required by 2050 is approximately
46%, while animal protein growth is
76%

Rural Industries Research and Development Corporation (RIRDC) report, Rural Industry Futures: megatrends
impacting Australian agriculture over the coming twenty years.



Pacific Ocean

Atlantic Ocean

150
million children
under 5 are too
small for their age

due to insufficient

diets

One in three
women of child-

million people
-more than1in9 of
the world population -
do not get enough
to eat

bearing age suffer
from anaemia

PREVALENCE OF

UNDERNOURISHMENT

IN THE TOTAL POPULATION

(PERCENT) IN 2015-17
Very Moderately Moderately High Very Missing or
low low high high insufficient data
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Climate variability
and extremes
are among key drivers
of hunger
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Projected impact of climate change on agricultural yields

%» v

" A key culprit in climate change
- carbon emissions — can also help
agriculture by enhancing
photosynthesis in many important {...)
crops such as wheat, rice, and

soybeans. The science, .fj -
Eowei\iferaifs far;J frurpe celrtain on the \ Change in agricultural productivity 7
enefits of carbon fertilisation." ‘
| ] . between 2003 and the 2080s o
This map represents the case of r__,
beneficial carbon fertilisation processes. EE e I | I 2 B |
+25 +10 +5 0 -5 -15 -25% No data

Source: Cline W., 2007, Global Warming and Agriculture.



Biomass Resources Available in the United States

Thousand
Tonnes/Year

B Above 500
I 250 - 500
I 150- 250
[ 1 100-150
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This study estimates the technical blomass resources cumently available in the Urited States
by county. It includes the kiloving feedstock categornas

- Agricultural residuss (crops and animal manure ),

- Wood residues (forest, pnmary mill, secondary mall, and urban wood),

- Municipal discards (meathane emissions from landfils and domestic wastewater treatment),
- Dedicated energy crops (on Conservation Reserve Program and Abandoned Mine Lands)
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Energy + Water + Climate
Change + Food

Challenges with finite resource base
Uneven impacts of climate change
Potential for unexpected trends

Disconnect between where food can
be grown, and where it will be
consumed
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Energy + Water + Food + Changing Climate

What does this mean
for Mitchell?



Technology +

Next Industrial Revolution
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Technology —

a catalyst for

change




An analysis of the history of
technology shows that technological
change is exponential,

Imagine the last 100 years of
technological change and the
impacts on our lives.

The next 100 years of progress
in the 21st century.........

will be more like 20,000
years of progress
(at today’s rate)



Five Technological Revolutions in 240 yrs

|n5ta|lation ﬁDcploymcnr_
Irruption Frenzy Synergy Maturity
i . * Formation of Mfg. industry
The Industrial Panic . e
L Revolution 1797 * Repeal of Comn Laws opening 1
trade
. » Standards on gauge, time
2 Ag:;f::fam 28 P | | - Catalog sales companies 1873
and Railways - o
3 Age of Steel, Electricity Depression » Urban development =
and Heavy Engineering 1893 * Support for interventionism
4 Age of Oil, Automobiles Crash . 5}“‘0‘1 of interstate
and Mass Production 1929 ighways

* IMF, World Bank, BIS

5 Age of Information and Period of

Telecommunications Institutional Adjustment

Soume: Perez, C., “Technological Revolubions and Finenciel Capéal®, 2002



Additive — allowing incredible
complexity in design and material
composition
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Complexity and prototyping




Cost Declines of Genome Sequencing

w=Historic Cost Per Genome ==\oore's Law Moore's Law Forecast ==Historic Rate Forecast
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What makes this industrial revolution different?

e Machine learning / Artificial Intelligence
e Converging technologies
e Exponential impacts




Industrial ‘Internet of things”™

Factory Performance
- Maintenance

- Production Timing and
Changeover

Conected Machmes & People

"

(¢

Product Performance

Loglistics Optimization
- Real Time Network Planning
- Shipment Visibilty
- Security

- Quality Assurance
- Future Design Improvements

Energy Use Optimization
- Smart Grid

By 2020 — between 25 and 100 billion things will be connected to the internet



SPEED OF TECHNOLOGICAL CHANGE

EXPONENTIAL TECHNOLOGIES

Technological Development oo
Moore's Law: The power of chips, | _ Global oo
bandwith and computer doubles | Watson \L Autonomous Connectivity oS
appr. every 18 months. Gene-Splicing }//| Tractors ® o 0000
< | o, 00 o
oy %o
Sensor || Telepresence 0% °
Intelllge:ce IJ Nano Robots o ® o0
|/ Printing .0 0 o®
Slingshot ® Te ,°
The Human Factor 1D Water | VA ¢ : ¢ %,
Technological dev. feeds and Food [\ | Purifer Robotic o %0,
enables various trends in Printing F°°dl ® o o
society: Democratisation, Processing % o00°
Social Connle'ctloln, DIY, '\ Vertical . : . o:
o
Decentra’sation. Synthetic Farming Drone ® o g0
Foods Delivery o o o’
° o 0 ©

Biotech

(Nanotech
New Energy & Sustainabilit

ICT & Mobile Technology
Sensoring

OWTH TRAJECTORY

Adapted from: Source: Deloitte. 2014. Industry 4.0 Challenges and solutions for the digital
transformation and use of exponential technologies



Technology +

Next Industrial Revolution

Impacting every corner of our lives
Capacity to radically disrupt systems
Changes in where things will be made
New materials and new products
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Technology - driving and enabling
accelerated change

What does this mean for
Mitchell?
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What internal trends are
happening (or are emerging)
that could be game-changers

for the future of Mitchell?
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Thank you!

For up-to-date information on the Mitchell
Community Vision 2040 project,
please visit:

http://lab.future-ig.com/city-of-mitchell-
community-visioning-project/



