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The key to effective future thinking...

Consider both trajectory (direction of change) and velocity
(speed of change).
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The Importance of Future Thinking



Cornell College Cornell College

Strategic Roadmap Development Methodological
approach
STEP 1 STEP 2 STEP 3 STEP 4
Explo.re Identify key Craft future Develop strategic
perceptions drivers scenarios Roadmap

Future Think Tank
Craft scenarios

 Background review / * Identify key drivers
FUTURECAST (2037)  Rate future impact

* Build initial
strategic
framework

Identify Preferred Future
Stakeholder survey #2

 Stakeholder Survey #1 * Build scenario matrix

Future perceptions Key drivers Preferred Future Framework
April 3to 10 April 3 and 10 April 13 April 14 onward
[Stakeholder Survey] [SPAG — ‘Brains trust’] [Stakeholder Think-Tank]
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Scenario planning approach
EXPLORE BUILD PREFERRED
TRENDS SCENARIOS FUTURE
e D¢
RESEAREH SCENARIOS

D.:. 279
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RESEARCH & DEVELOPMENT ROADMAP

DATA COLLECTION & ANALYSIS
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Cornell College fUtures

Create Future Intelligence

The challenge for the Think-Tank
- Explore the future -
- Ask the hard questions -
- Think creatively -

The outcome may be a new view of the future.

%/@*ﬁ?fﬁ O ey AU%%A?



Cornell College

Key Emerging Trends Shaping
the future of the Midwest



In a time of change and uncertainty....

*Which trends are being amplified and accelerated?

*\What changes might be more elastic?

*\Where are the potential tipping points?
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Forces impacting the
world, regions and

people

What are the emerging
macro drivers...




Macro Trends and
Forces of Change Related to . ..

* Demographics, population and mass urbanization
*Energy, food, water & climate change

*Technology driving change
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Demographics,
population and
mass urbanization
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unicef &

AN URBAN WORLD

@ 1950

ited Statg
101M

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%
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unicef &
AN URBAN WORLD

@, 2050

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%
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Arc of Innovation
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Future-Splitting
Questions™ /; Driving change

and innovation in
lifestyles

Society is re-distributing into and
around mega-cities
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85-89
80-84
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65-69
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United States of America v

2022
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Foreign-Born People Living in the United States: 1850 to 2010, Projected 202 to 2060
By 2028, the foreign-born share of the U.S. population is projected to be higher than at any time since 1850.

Projection

17401
Historic high 16.8

14.8 s 15.1
' 14.0

22 - Foreign born %
increasing

3.7

Percent foreign born

US society is changing

7.9
Historic low
’ 6.2
54 4.7
55 16 s quickly, with more
1 6 6.7 l I I I I I I I I cultures and voices
2. :
=mB | § |

1850 1880 1900 1920 1940 1960 1980 2000 2020 2040 2060

Number of foreign-born

Source: U.S. Census Bureau, 1850-2000 Decennial Censuses, American Community Survey 2010, 2017 National Population Projections for 2020-2060.
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futures|
Predictions and observations

* Generational change is coming which will trigger
widespread upheaval of norms.

* People and industries will continue to cluster
around mega-cities, in specialized cities and
regional centers.
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Create Future Intelligence
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Energy + Water + Food +
Climate Change
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60%
INCREASED DEMAND BY 2050 |
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% .' 40% * P
ASED DEMAND BY-.... . ... INCREASED DEMAND BY
2050 2050

Adapted from work by Prof. Nicholas Jordan, University of Minnesota (2015)



Renewable Energy Potential for

unlimited
cheap energy

Electrification of the
world is accelerating,

driven by renewable
energy




- FRESH WATER

*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 will
be the chief
constraint to
increased food
production

* The threat to water
resources stands as
one of the major
crises facing the
planet
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Upper-middle and
northeast USA

has 20% of
global surface
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. If current trends continue, the number of hungry
H U ﬂ ge r l\/l a p 2 OZO _ people will reach 840 million by 2030
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Prevalence of undernourishment in the total population (percent) in 2017-19
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Projected impact of climate change on agricultural yields

i Increases
> ¢ and
J | decreases
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" A key culprit in climate change
- carbon emissions - can also help .
agriculture by enhancing FOOd secu rlty an d

photosynthesis in many important {...)

crops such as wheat, rice, and ] production capability

soybeans. The science, j/ ch ) icultural productivity

::’;e::“::::n:':::a::: ) J{ . between 2003 and the 2080s pialy ga

beneﬁcizl ca;bon fertilisation processes. - - ] I I I f 1 | I Im po rta nt g I 0 ba I IS S u e
+25 +10 +5 0 -5 -15 -25% No data

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



Biomass Resources Available in the United States

Unique

biomass
capability

)
e/
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ﬁ'ﬁ il a-ll

v laws 752 »
b ST
Thousand Upper Midwest

Tonnes/Year ~ bioeconomy likely to be

B Above 500 P T
I 250 - 500 more globally significant

| ' 150 - 250 .
e This study esbmates the technical biomass resources cumently available n the Urnited States over com I ng decades

100-150 by county. It includes the fllowing feedstock categornes
) - Agncultural residues (crops and animal manure ),
50- 100 - Wood residues (forest, pnmary mill, secondary mill, and urban wood), oﬁe =1
. Less than 50 - Municipal discards (rre!!nan-;-::a'masxon's from landh !_s and domeshic waslewater Ireatment), "‘9 "’ 'I?:_
e e AP d - Dedicated energy crops (on Conservation Reserve Program and Abandoned Mine Lands) 3
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Farm Crop Yields: 2040-2060

I 0 T

-205 -158 -65 -3 0 3 6.5

Percent decline in yields

13 44 67 92

Moderate Emissions

Corn and soy production is more sensitive to heat than drought,
and it will decrease for every degree of warming. By midcentury,
North Dakota @ , which already harvests millions of acres of

both crops, will warm enough to allow for more growing days and
higher yields. But parts of Texas and Oklahoma may see

yields drop by more than 70%.

D1 PROPUBLICA

© Copyright 2022 Pro Publica Inc.



-13-10 -5 0 5 10 15 20 25 28
Total economic damage (% county GDP)

Potential economic damages are shown at the county level in a scenario in which emissions of greenhouse gases continue at
current rates. Green indicates areas that could see economic benefits. To see an interactive version of this map, click here.

Hsiang, Kopp, Jina, Rising, et al./Science
Source: Christopher Joyce, MPR News, June 29, 2017|

Long term
GDP impact

positive in
north

Climate change may
drive migration patterns

within US may move to
‘north’, and from ‘west
to center’

29




New Climate Maps Show a

Transformed United States

by Al Shaw, Abrahm Lustgarten, ProPublica, and Jeremy W. Goldsmith,

Special to ProPublica, September 15, 2020.

In the United States, that niche

today blankets the heart of the
country, from the Atlantic

seaboard through northern Texas »
and Nebraska, and the California |
coast.

According to new data from the Rhodium Group analyzed by
ProPublica and The New York Times Magazine, warming
temperatures and changing rainfall will drive agriculture and
temperate climates northward, while sea level rise will consume
coastlines and dangerous levels of humidity will swamp the
Mississippi River valley.
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In a paper published in the
Proceedings of the National
Academy of Sciences, a team of
researchers modeled the human
climate “niche”: the regions where
temperature and precipitation have
been most suitable for humans to
live in over the past 6,000 years. {
O

More suitable —

Most suitable zone py ! \ =
temperature and \
precipitation \

. o
P~
> )
B PROPUBLICA
_":\, { ! | © Copyright 2022 Pro Publica Inc.

/

/,



In a paper published in the
Proceedings of the National

as New Climate Maps Show a Academy of Sciences, a team of
ld Tl‘aHSformed United States CANADA researchers modeled the human

climate “niche”: the regions where

le] by Al Shaw, Abrahm Lustgarten, ProPublica, and Jeremy W. Goldsmith, S g

Special to ProPublica, September 15, 2020. ‘ = temperature and precipitation have
SSi1uils sceliariv (K11IUwWIl ad KNur , ) > e ‘5 been most suitable for humans to
, by 2070 much of the Southeast s o 3 live in over the past 6,000 years.
omes less suitable and the niche 1 ¥ R ——
ts toward the Midwest. ] ,~
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(’ y ‘,‘ The suitable zone will

move northward by
2070

According to new data from the Rhodium Group analyzed by !
ProPublica and The New York Times Magazine, warming —1

temperatures and changing rainfall will drive agriculture and B PROPUBLICA
temperate climates northward, while sea level rise will consume © Copyright 2022 Pro Publica Inc.
coastlines and dangerous levels of humidity will swamp the

Mississippi River valley. https://projects.propublica.org/climate-migration/



Predictions and observations

* Growing disconnect between where food will be
consumed, and where it can be grown.

* Midwest poised to capitalize on intersect of water,
energy and biomass / food production capability.

* New migration patterns are emerging
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Technology
and the speed
of change

futures 1

Create Future Intelligence™




CUMULATIVE CAPABILITY

1950

THE INCREASING CAPABILITY OF DIGITAL TECHNOLOGIES

Artificial Intelligence
emerging as driving
digital technology

loT and smart
machine

Big Data, analytics,
V|sual|zat|on

Web 2.0, cloud, mobile

Web 1.0 eCommerce
Artificial
intelligence

— TIME

Client-server
and PCs

Mainframe

1960 1970 1980 1990 2000 2010 2020

Digital Transformation Initiative Mining and Metals Industry, White Paper, World Economic Forum / Accenture analysis, January 2017 ”



Al is reshaping our lives
and industries — right
now

When will Al outperform people?

Al WILL LIKELY OUTPERFORM HUMANS AT...

2024 2027 2053 2060
Translating Driving A Truck Working As % A.l. Will Be Able
Language ©® (OxO) A Surgeon To Do All
’ Human Tasks
2020 2030 2050 2060
>
(A
2022 2026 2049 2059
Folding Laundry Writing Writing A Performing
High School Best-Selling Math Research
Essays Book

Source: 'You Will Lose Your Job to a Robot—and Sooner Than You Think'. Kevin Drum, Mother Jones, November / December Issue, 2017. (adapted from ‘When
will Al exceed human performance? Evidence from Al Experts, Oxford and Yale University 2017) "

Reproduced from Next Industrial Revolution, Future iQ, 2018
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Rapid
systemic

change and
technology
Integration

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

SPEED OF TECHNOLOGICAL CHANGE

EXPONENTIAL TECHNOLOGIES

Technological Development

Moore's Law: The power of chips,
bandwith and computer doubles
appr. every 18 months.

The Human Factor

Technological dev. feeds and
enables various trends in
society: Democratisation,

Social Connection, DIY,
Decentralisation.

ew Energ
ICT & Mobile Technology

Artificial Intelligence
Robotics

Global
Watson \L Autonomous | | Connectivity AN
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\ I o o0 o
e :o:
O
Sen_sory |J Nano _Tel;pr:s:nce e es
Intelligence /| Printing obots o0
Slingshot /—l_ / ¢ % %ot
1D Water ¢ % oo
Purifer Robotic o'e °
F-OOId \_f_ Food o : o ...
Printing Processing % o00° o
'\ Vertical % : . .:
. L
Synthetic Farming Drone ¢ o
Foods Delivery °

N & Sustainabilit N

OM LINEAR
J EXPONENTIAL
ROWTH TRAJECTORY




Technology and speed of change

* Waves of disruption and technology are
reshaping education, industries and
manufacturing

* Speed of change is exponential
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futuree
Macro Trends...

What does all this mean for Cornell
College — context and content?
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