
The world is 
committed to 
implementing

solutions

Near Term (i.e. by 
2050) outcome
Long-term binding 

international agreements 
to avert dangerous 

interference with the 
climate system

The Global News46% of Global Power Now Comes From Renewables.Renewables Account for 21% of CO2 Savings

The Global News

CO2
Emissions

stabilize at 

about 450 

ppm

The Global News

CO2 Emissions 
Reduced by 
Approx.85%,
Global Warming
Appears Stable at  2°C

The Global NewsCarbon efficiency increased by approx. 15 times over year 2000 levels in triumph of R&D 

by around 2050

by around 2050

by around 2050

by around 2050

US Coal, Oil, Gas, 

Auto, and Electric 

Power Companies 

Pour Lobbying 

Money into Climate 

Skepticism and 

Stoping Legislation

ChinaContinues to Build a New Coal Fired Power PlantEvery Week

India, Brazil, RussiaContinueHigh CO2 EmissionEconomies

DRIVING FORCES for 
Business as Usual:  energy 
infrastructure inertia: special 
interests: profits: denial: population Potentially rapid

gains in second 
generation biofuel 
sales
market share develops to land-
constraint levels

Era of social chaos begins

Human tragedy on 
a scale hitherto 
unimagined

Insects and 
rodents thrive in 
rapidly
transforming
environment

Conflict, 
violence, 
gang rule 

Scattered
islands of 
sanity and 
order

Law and order 
have disintegrated 
- even in 
developed
countries

Oil production peaks 

        Peak oil
       happens
      soon
    enough 
that high oil 
prices
incentivize
the world to 
switch to 
low/ no 
carbon fuel 
sources (not 
coal)

Peak Oil 
increases use of 
coal that in turn 
increases CO2 
emissions that 
increase global 
warming  

...the world
political system, 
with the help of
the political will 
of its citizens,
successfully
maintains
commitments to 
an
implementable
agreement soon 
enough to be...

R&D breakthroughs
on clean energy
systems, carbon 
capture and 
storage, and 
behavior change
about energy
consumption occur 
that can be 
implemented in time to
prevent dangerous 
interference with the 
climate system

Possible unintended, 
negative consequences 
of "emergency" 
geoengineering Substantially reduce emissions of greenhouse 

gases 80% or more below 1990 levels by 2050; and 
promptly make a strong post-Kyoto agreement that 
would include
-economic disincentives for greenhouse gas emissions, 
such as "emitter pays" schemes or carbon taxes and
-economic incentives for preserving natural carbon 
sinks such as rain forests and
-economic incentives for rapidly developing countries 
like China, India, and Brazil to immediately begin using 
best available technologies for renewable energy and 
clean coal

For the world
Promptly adopt clean energy policies that would 
include
- cap and trade system 
          or
- carbon tax 
to reduce emissions of greenhouse gasses 80% or more 
below 1990 levels by 2050 starting with 40% reduction by 
2030   and
implement massive renewable energy infrastructure 
                 and
implement an Apollo-like project to change energy 
generation and use

For the USA

Prompt and successful Implementation of
major changes to clean energy use

...and if
we're lucky
the early
warning
shocks
happen
soon
enough...

...world leaders
decide on rapid,
EMERGENCY low
carbon path

Communities and governments
begin to focus on resilience

as early as 2025 
Uncertain variable timing - Two headed arrow 
indicates actual time  could be either earlier or laterEarly disasters focus

world leaders to 
consider EMERGENCY
LOW CARBON path

The Global News

Oil Now at
$300/Barrel
Transportation Has 
Made the Transition
Most Wish They'd 
Started Conversion to 
Low Carbon Sooner

The Global News
Massive Experiments 
with Trees Capture 
Significant CO2 in 
Genetically Modified 
Root Systems

The Global News

Cheap Geothermal Pipes 
in Deep, Hot Rocks Run 
Steam Up to Standard 
Turbines and Produce Co2 
Emission-Free Electricity 
at Competitive Prices this...OR...this...

...we're lucky
that the 
geoengineering
works as 
planned in time 
without
unintended
consequences

Geoengineering path

World leaders find 
that the tipping 
points and abrupt
climate change
phenomena are
happening and are so 
threatening that
geoengineering is the 
only chance to 
prevent changes in 
the climate system 
that are dangerous
for civilization

Scientists document 
clear indications that
tipping point 
cascades have begun
and chances for
irreversible
dangerous changes
to the climate system 
will begin

as early as 2035-2065
Uncertain variable timing - Two headed arrow 
indicates actual time  could be either earlier or later

The Global News
Countries Agree to Fund 
Several Large Scale But 
Reversible Experiments 
with Geoengineering
Fleet of Boats to Spray 
Ocean Water into Upper 
Atmosphere First on Agenda

The Global News

Massive Geoengineering  
Experiments with 
Spreading Sulphates into 
Stratosphere to Block 
Incoming Sunlight Begins

The Global News

Geoengineering Is 
Here!
Russia Leads Multilateral 
International Collaboration 
Protests Greet Delegates 
World Coastal City 

The Global NewsSeveral Kinds of Geoengineering, to Be Tested for Feasibility and Safety 
Probably at North and South Poles First Where Need is Most Urgent

as early as 2065
Uncertain variable timing - Two headed arrow 
indicates actual time  could be either earlier or later

Examples
- Widespread drought
- Rapid melting of glaciers
- Monsoon shifts
- Severe water shortages
- Shifts in warm ocean 
currents

between 2006-2020

between 2006-2020

between 2006-2020

between 2006-2015 about 2030between 2006-2015

Global average
temperatures pass 

3 degrees
Centigrade

(above preindustrial 
levels)

...OR..

The Global NewsAbout $2.5 Trillion (US) Investment in Upgrading of Industrial PlantSteel, Cement, and Pulp Lead the WayDeployment of Carbon Sequestration Important

Low Carbon Path (Maybe Just in Time) 
Staying below 450 ppm of CO2 in the atmosphere is the goal 
that governments coordinate toward
That means having a 50 percent chance of staying below a global 
average temperature increase of 2 degrees Celsius above preindustrial 
levels.

The atmospheric content of CO2 stabilizes at
450 ppm and is headed downward as goal for
the year 2100 is near zero carbon emissions 

Global average
temperatures pass 

4 degrees
Centigrade

(above preindustrial 
levels)

Coal Continues to be 

Major Fuel for New 

Power Plants Built in 

Developing World

High Oil and Gas Prices 

Blamed for Failure to 

Reduce CO2 Emissions

Average Fuel Economy in Cars and Trucks Creeps Upward, But Not Enough to Make a Big Difference in Global Warming

Saudi Arabia and Other 

Oil Producing 
Countries Continue to 

Increase Production 

Feared Peaking of Oil 

Has Not Occurred

High Oil Prices 
Beginning to Force 
Transition to 
Hydrogen for Cars
Too Little, Too Late, Say 
Many Energy Experts

Huge Infrastructure 
Replacement Costs 
Slow Installation of 
Hydrogen System for 
Cars and Trucks

Coal Continues to be Major Fuel for New Power Plants Built in Developing WorldBlamed for Failure to Reduce CO2 Emissions

Governments Fail to Agree on Post-Kyoto Treaty on CO2 Emissions
US Delegation Blames China and India --They Blame US President

Despite Many Local 
Government Efforts 
to Reduce CO2, 
Emissions Continue 
to Rise and 
Accumulate

Level of CO2 in 
Atmosphere 
Approaches 440 Parts per Million (PPM)
Beginning of IPCC 
Danger Level Here Now 

Governments fail to act 
in a timely manner 

Transition from oil to alternatives fuels 
in transportation sector moves slowly

Electric power industry continues to 
invest in high-CO2 generating plants

"Great Leader" Theodore's 

Benevolent but Tough New 

Regime Producing Positive 

Results Security,

Increased Food Production, and 

Ensuring Basic Necessities 

Available to All Equally Proving 

Successful

Armed Gangs, Criminal Syndicates, Local Warlords at Root of Most ConflictsPolice and Former Military are Becoming Main PredatorsMass Exodus of 
People in Great 
Urban Centers into 
the Countryside Met 
With Hostility by 
Rural Populations

...OR...

We're lucky –
energy
researchers make 
discoveries soon 
enough to 
implement on a 
massive scale

The
Low
Carbon
Path

The
Business
As
Usual
PathNow-2010

Global average
temperatures
now 0.5 degrees
Centigrade
(above preindustrial 
levels)

our
choice

For a detailed diagram on 
why the business as 
usual path is likely to 

continue, CLICK HERE
(or contact 

hornbob@earthlink.net)

For a brief,
outline version
of this diagram , 
CLICK HERE
(or contact 
hornbob@earthlink.net)

For a detailed 
diagram on what is 
necessary for a low 
carbon path to stay 

below 2 degrees 
Centigrade, CLICK 

HERE
(or contact 

hornbob@earthlink.net)

For a detailed 
diagram on what  an 
EMERGENCY low 
carbon path looks 
like , CLICK HERE

(or contact 
hornbob@earthlink.net)

For a detailed diagram 
on what the possibilities 
are for geoengineering,

CLICK HERE
(or contact 

hornbob@earthlink.net)

Eleven Million Dead as 

UN Totals Ravages of 

Global Warming
Storms and Resource Wars This

Year, Migrations in China, War in 

Middle East, and Starvation in

Africa Blamed

Waves of Refugees 
Attempting to Enter 
Every Border of Europe, 
America, and Other 
Countries are Met with 
Violent Anti-Immigration 

as early as 2015
Uncertain variable timing - Two headed arrow 
indicates actual time  could be either earlier or later

30 million 
refugees in 
one year

$1 trillion
damages in 
one year

10 million
deaths in 
one year

$
$

and /
or

and /
or

$500 Billion Bill
Insurance Industry 

Staggers Under Global 

Warming Damages 

Losses are Greater Than 

Predicted in the Early Part of 

Era of severe food shortages begins

New religions of 
meaning and unity 
emerge

Very uncertain variable timing 
WILD CARD 

Very uncertain variable timing 
WILD CARD 

Very uncertain variable timing 
WILD CARD 

The Global News
Carbon Tax and Cap 
and Trade Law Price 
Carbon at $30 / ton 
Going to $70 / ton
Actions by Governments in 
Top 15  Economies Provide 
Framework for Business to 
Ramp Up Construction

The Global NewsWind Energy 
Competitive with CoalBoth are $.08 per Ton,After Global Carbon Taxof $30/ton is Levied

Sequestration of Carbon 
from Coal Powered Plants
Now Global Standard as the 
Industry Meets Need for 350 
New Clean Plant This Decade

Biomass Proves 
Small But Essential
Biomass Adds 5 New 
Gigawatts to Global 
Energy Mix, Annually

The Global News

Increased Buffering 
of Food and Other 
Essentials Begun
Mormon Church Systems 
Lead the Way in US 

The Global News

Increased Redundancy
in Power Systems With
Greater Distributed 
Local Electricity Now
a Priority 

The Global News
"Sustainability Means 
Resilience" Movement Begun 
in Many EU Countries
Buy Local is Slogan
Purchases Move Away from 
Globalization and Extreme 
Specialization of 
Manufacturing Companies

The Global News
Just in Time
Manufacturing
Systems for Drugs, and 
Many Products 
Converted Back to 
Stocking Inventories 
for Ten Days or More

The Global News

Many Countries begin
shift to Resilience
Measures to Cope with Early 
Warning Shocks Like Katrina
Local Agriculture for 
Local Consumption 

by around 2050

Geothermal Brings 
Emissions Down, 
Profits Skyward
5,200 Geothermal Units Built 
in the Last 40 Years

Wind is Major Part of 
Renewable Sources of 
Energy: Reach 21 Percent of Total Energy Delivery560,000 New Onshore Wind Turbines Installed since 2010

by around 2050

Nuclear Industry Continues to BuildAccelerate New Plants, to Meet Sustainable 2050 Goal of 900 New Plants

Fourth Generation 
Nuclear Power Plants 
Provide Some Base 
Load Power

by around 2040

The Global News

Conversion of
Buildings to Low 
Energy Consumption 
Accomplished in 
Most Countries

The Global News
Near-Zero Energy 
Buildings Now 
Standard for New 
Construction

by around 2030

For a detailed 
examination of the 

possible 
INTERNATIONAL 

CLIMATE DEAL, CLICK 
HERE

(or contact 
hornbob@earthlink.net)

The Global News

World Adopts Climate Change 
Mitigation Financing Goals of 
1.0 percent of GNP of Donor 
Countries and 0.5 percent of 
GNP for Low Income Countries
Will Fund Adoption of Sustainable 
Energy Systems Including 
Support  for the Poorest 

The News
US and China Lead Way in 
Providing Long Term
Investment Environment 
for Solar Energy 
Cooperation on Shared 
Technology, Intellectual 
Property Crucial to Deal

The Global News

World Will Fund Climate
Change Adaptation
Adopt Assistance Goals to 
Support the Poorest Countries 
to Deal with Consequences of 
Global Warming
Donor Countries Will Provide 0.2 
percent of Their GNP

Future global warming pathways

Early disasters focus world 
leaders on early 
experimentation with 
GEOENGINEERING

More rapid, abrupt, and 
dangerous climate
change phenomena beginInteraction of multiple geophysical "tipping points" begin to 

trigger possible runaway cascades 

Global average
temperatures pass 

3 degrees
Centigrade

(above preindustrial 
levels) 5.4 degrees 

Fahrenheit
The Global NewsInteracting Climate 

Tipping Points Now 
Accelerating Global 
Warming from 
Methane Release in 
Arctic Tundra

The News
Carbon Cycle ReversesScientists Say Soils Now Releasing CO2 Instead of Absorbing itThis is the First Climate Tipping Point, Experts Warn

The News

Global Average
Temperatures Pass 
Two Degrees 
Centigrade Threshold
Efforts to Decrease Carbon 

Emissions Fail to Stop Steady 

Rise, say lead IPCC Investigator

Africa's Sahelian 
Rainfall Plummets
Population Boom From 
Earlier in the Century 
Increases Suffering 
Throughout the Region

Runaway Tipping Points Path

as early as 2035
Uncertain variable timing - Two headed arrow 
indicates actual time  could be either earlier or later

The News

Heavy, Black Smog 
Chokes Much of Brazil, Columbia, Venezuela
Sun Not Seen For Months, Air Not Breathable as Hundreds of Thousands Flee

The News
Fires Sweep North Eastern AmazonRainfall Levels in the Northeastern Amazon are Now at Drought LevelsTemperatures Reach Averageof 38 Degrees Centigrade

The News

Amazon Basin Now a 

Desert With Almost No 

Vegetation
25% of All Species on 

Earth Are Lost Forever,

say scientists

Locked into Business As Usual Path
as early as 2020

Uncertain variable timing - Two headed arrow 
indicates actual time  could be either earlier or later

...OR..

On Track to a Sustainable Energy Path

For a more detailed 
diagram on chaos and 

catastrophe path,
CLICK HERE

(or contact 
hornbob@earthlink.net)

These tipping points interact and reinforce each other. Thus, once 
these self-reinforcing processes begin,  many l of them are likely to 
happen sooner. This interaction will drive up global average 
temperature  (represented by the fuzzy red diagonal line) sooner.
This diagram  is a simple representation of those positive feedback 
loops. These feedbacks act on very different time scales. Methane 
clathrates will likely not play a role in the next thousand years. Ice 
sheet and ocean responses act on hundreds of year time scales 
while atmospheric changes can occur over decades. 

continued growth in greenhouse 
gas emissions (mainly carbon 
dioxide and methane)

..a rising 
average global
temperature...

The spread of 
vegetation over 
the Sahara 
Desert

Accelerated melting of the 
West Antarctic Ice SheetAccelerated

melting of the 
Tibetan Plateau 
in Western China

Increased
intensity of the 
Indian
Monsoon

Accelerated
Melting of the 
Greenland Ice 
Cap

Increased
thinning of the 
ozone layer 
around the 
world

The slow-down 
of the ocean 
upwelling of the 
Antarctic
Circumpolar
Current (ACC)

The slow-down 
of the ocean 
upwelling of the 
Antarctic
Circumpolar
Current (ACC)

The slowing 
or shut-down 
of the North 
Atlantic
thermohaline
circulation

Decreased
intensity of the 
Indian
Monsoon

OR

The release of 
large amounts 
of carbon from 
permafrost peat 
bogs in the 
Arctic

The transformation of 
the Amazon rain forest 
into a savanna or desert

increasing atmospheric 
concentration of greenhouse 
gases

Increased
frequency of 
El Nino 
weather
events

causes

causes

The release of 
large amounts 
of methane 
stored in 
frozen sea 
floor sediments

causes

Rising ocean 
temperatures and 
thawing of frozen sea 
floor sediments

Release of 
large
amounts of 
carbon
from dying 
plants and 
the loss of 
a large 
natural
carbon
sink

causes
causes

causes

causesFor a detailed diagram 
on the urgency of 

climate tipping points, 
CLICK HERE

(or contact 
hornbob@earthlink.net) Possible

FLASHPOINT

Unilateral
Geoengineering
Begun by 
Indonesia and
Philippines

Possible
(even likely) 

FLASHPOINT

India and 
Pakistan Fight 
Brief, Tragic
Nuclear War
Over  Indus 
River Water

For Detailed Scenario see 
Dyer, 2008. p.113-133 Over 100 Million Dead in China, India, Pakistan, Bangladesh, Indonesia, and Other Asian Countries from Famine and Disease Outbreaks

Era of infrastructure collapse

Era of massive water shortage begins

Potential Chaos and Catastrophe Path

The Global News

$1 billion in Engineered 
Geothermal Energy 
(EGS) Research 
Invested in the US over 
the last 15 years

The Global News

Computer-Controlled
Whirling Kites the Size 

of 747s Produce 
Megawatts of Clean 
Electricity at 2,000 Feet 

in the Atmosphere

The Global NewsSuccessful Results from Algae Experiments Produce Cheap Biofuels in New Massive Lakes in World's Deserts
Ready for Mass Market

The Global NewsTwo Types of Fourth Generation Nuclear Power Plants PrototypedGovernment R&D Funds Lead the Way for Thorium and Liquid Sodium PlantsProliferation and Long Term Waste Storage Issues Now SolvedThe Global News

US Invests $1 billion in 

Engineered Geothermal

Energy  Research
CleanTech Jumps at Funding 
Gates Foundation and Other 
Philanthropists Match Funds

The News
Evaluation of Carbon 
Sequestration Prototype 
of Coal Plants Positive
Government R&D Funds 
Give New Technology Major 
Role in Climate Safety 
China and US Lead the Way in 
Pioneering CCS Technology

CO2

$

The Global NewsPlan to Deploy Large Array of Mirrors in Space to Deflect Sunlight Deferred "for Now" Say Scientist and Planners

Near
Zero

California Coast and 

River Delta Collapse 

Causes Mass Exodus 

Economy Ruined by 

Complete Destruction of Its 

Road System
Road System Already Weakened

by Great Earthquake of 2026

6 Million People Die in 
Long-PredictedFlooding of Bangladesh Low Lands

Many More in Bangladesh 
Dying of Starvation and Disease 

from Global Warming

U.S. Midwest Drought 

Drying Up Grain and 

Animal Production
Barely Able to Meet Local 

Demands
No Foreseeable Time When 

Surpluses Will Again Be 

Available for Export

The Global News

Conversion of
Buildings to Low 
Energy Consumption 
Accomplished in 
Most Countries

Around 2040

3,200 New 25 Megawatt Concentrated SolarPlants Built Since 2010

by around 2050

The Global News

Energy Efficiency 

Improvements in Buildings, 

Appliances, Transport,

Industry and Power 

Generation Represented the 

Largest and Least Costly 

The Global News

Nuclear Contributes 

6% of CO2 Savings
32 Nuke Plants Built Each Year

Since 2005
Nuclear Now 1/4 of Power 

Generation

by around 2050

The Global News
Costs for Climate Mitigation 
Were $1.1 Trillion US per Year to 
Redirect Economy
Mainly for R&D and Deployment of 
Not Yet Competitive Technologies
& Low-carbon Approaches

The Global NewsWorld Spent  $45 trillion US from 2005 to Today on CO2 MitigationEstimated to Be About 1.1% of Global GDP Each YearCosts Did Not Reduce Global GDP

by around 2050

by around 2050

Unprecedent
ed extremes 
of weather

Hurricanes, Tornadoes,and Record Rainfall Killed More People and Caused More Damage Than Both World Warsof 20th Century

Era of ecoservices collapse

The Global NewsAbout $33 trillion US Invested in TransportBiggest Area of SustainabilityInvestment

The Global News

Carbon-free
Transport Almost

Universal

by around 2050

Sand Storms Engulf Oklahoma, North Texas"Cities In These Regions Are Quickly Becoming Uninhabitable," says FEMA

US Droughts Cause 
International Food 
Price Spike
Millions of Americans
Migrating Away From Interior 
US, Stressing Border States

Ogallala AquiferAlmost EmptyOver exploitation by Agricultureand Industry Exacerbate Perennial Droughts in US Wheat Growing Area

Tanzania is Plunged 

Into Famine Without

Kilimanjaro's Water
National Leaders Struggle 

to Cope with Record 

Migrations and Riots

Disrupted Monsoons 
Devastate Indian 
Agriculture and Water
Fourth Year in a Row of Lack 

of Rain Spread Famine Across

Northern Half

Droughts in Mid-West Decrease Food Production by 25%United Sates is Unable to Continue to Export Food Until Rains Return, Says Secretary of Agriculture

We are 
about 
here 
today

as early as 2045
Uncertain variable timing - Two headed arrow 
indicates actual time  could be either earlier or later

CO2

Early Warning Shocks Path

Large emergency planet-wide mega-projects begun by countries 
either separately or in collaboration

as early as 2045
Uncertain variable timing - Two headed arrow 
indicates actual time  could be either earlier or later

For a detailed diagram on 
EARLY WARNING

SHOCKS, CLICK HERE
(or contact 

hornbob@earthlink.net)

R&D Breakthrough Path

The Global News
Device to Take CO2 Out of Atmosphere
Successfully Tested
Will Produce Blocks of Carbon 
Calcinate From Novel 
Chemical Absorption Process

Uncertain variable timing - Two
headed arrow indicates actual time
could be either earlier or later

Era of mass migrations begins

ALL DATES, NUMBERS AND HEADLINES ARE APPROXIMATE

The Global News

Geoengineering  
Experiments Shift 
Monsoons 
Devastating Crops in 
South East Asia 

The Global NewsMassive Droughts Thought to be Brought on by Geoengineering Experiments 

Definition.  Globally intolerable events
i.e. any or all of the following become a frequent occurrence:
- material or financial damages in excess of $1 trillion [and/or]
- more than 30 million displaced persons [and/or]
- deaths over 10 million directly or indirectly caused by 
  climate related phenomena 
Example: 4 or 5 Katrina-like events within 1-2 years; and/or world 
food prices double in 12-18 months; and/or Oil at $250+ bbl.

For a detailed diagram 
of a Vision of what a 

reasonably optimistic 
2050 might look like 

CLICK HERE
(or contact 

hornbob@earthlink.net

What is this?

What does it 
contain?

How do I get a printed copy?

Over the past eight years we at 
MacroVU have been creating a 
suite of information murals that 
support education, discussion, 
and negotiation on the major 
issues confronting human man-
agement of the planet.  

These murals can be used indi-
vidually or as a collection.  
They can be printed on paper or 
displayed on large screens in 
strategy rooms.

They are created on the com-
puter and can be changed and 
updated rapidly.  

They can be linked with click-
able buttons to reveal greater 
detail or a bigger "helicopter" 
view.

At this moment 20 info-mural 
projects have been either com-
pleted for clients or in draft 
form.

This info-mural contains a sce-
naric portrayal of the major 
pathways that human civiliza-
tion interacting with the planet 
are plausibly to unfold.  It 
shows three major pathways or 
scenarios and five options of 
how climate change will unfold 
and affect society. 

This info-mural was created by 
Robert E. Horn for a campus-
wide discussion of climate 
change at Carnegie Mellon Uni-
versity.

How do I get updates & revisions 
and other info-maps in the series?

You can print this map out at 
your local print service bureau.

Robert  E.  Horn
President, MacroVU®, Inc
hornbob@earthlink.net

Grassroots
action spurs
local and 
state
emission
legislation
and greater
awareness

The News

Al Gore and IPCC 
Awarded Nobel Prize
Norwegian Panel 
Recognizes Effort to Alert
World to Dangers of 
Global Climate Change

2007

The News

Inconvenient Truth
Awarded Oscar
Documentary About Al
Gore's Extraordinary Slide 
Show He's Given Ten
Thousand Times Honored

2007

The Global News

New Paul Hawkin Book 
Documents Amazing Rise of 
a Million NGOs All Working
on Sustainability, Climate
And Justice Issues

2007

The Global News
World Social Forum 
Gathers for First Time
in Porto Alegre, Brazil
Alternative to Davos 
World Economic Forum

2001

The Global News

Activist Protest 
Successfully Shuts 
Down the Big WTO
Ministerial Meeting 
in Seattle

1999

Many individual 
countries and 
international
companies find 
low carbon 
processes are
already highly
profitable
opportunities

The Global News
Israel  Deal With Nissan 
for Zero Emission Cars
Current Israeli Tax on 
Vehicles of 72% will be Cut to 
30% for All Electrics
Nissan Will Produce 100 
Thousand All Electric PlugIns

2008

The Global News
China Begins to Close 
Small, Dirty  Coal Fired 
Electricity Plants
Leads World in Closings But 
Still Building Large Plants with 
Huge CO2 Emissions

2007

The News

China Issues First
Report on Climate
Glaciers in Northwest 21% 
Smaller Since 1950s
All Chinese Rivers Have 
Shrunk During Past 50 Years

2006

Pioneering
State
Regional
Local Carbon 
Pricing

The News

California Leads USA
in Setting Emission 
Standards
State Legislature and Governor 
Pass AB32 Requiring Emission
Reductions

2008

The News

EU Begins Cap and 
Trade Regime for 
Carbon Emissions
Nations Give Permits to 
Industries Emitting Most 
Carbon

2006

The News
Germany Vows 40% Cuts 
in CO2 Emissions by 2020
Highly Ambitious Proposals 
Would Make Germany the 
World's Most Energy-Efficient
Country in the Coming Years

2007

The News

Norway to Go Carbon-
Neutral First, by 2050 
Norwegian Prime Minister Says 
Norway Will Also Reduce 
Emissions of Greenhouse 
Gases by 30% by 2020

2007

The News
Germany Begins Shift in 
Taxes to Discourage Energy 
Consumption and Pollution
 Work and Income Will be Taxed at 
Lower Rate As Energy Tax Increases
Will Accomplish It in Four 
Stages Over Several Years

1999

The News
New Book Warns of "Climate Wars"Gwynne Dyer, Prominent Military Historian and Influential Columnist Brings Together Scenarios by Major Global Powers

2009

The Global News
British Military Strategists Outline Climate War FutureDue to Global Warming
Tens of millions of Refugees from Starvation and Water
Shortages Will Fuel Conflict 

2007

The News

First Climate Change 

Refugees in Bangladesh

Jamuna River Encroaches, 

Swollen by Monsoons from by 

Global Warming & Greater 

Glacier Melt in the Himalayas

2007

The News

India's 2.5 Meter High Fence 
Along 3,000 Kilometer 
Border with Bangladesh 
Nearly Finished
Will Keep Out Mass Migrations 
Due to Global Warming

2008

The NewsScientists Say That Katrina is Excellent Example of What WillHappen As Global Warming Progresses

2007

Desertification
and water
shortages trigger
innovation

The News

UN Desertification
Convention Has Been 
Largely Ignored
Signatories Fail to Fund 
Major Projects
But Could Be Basis For 
Future Global Cooperation

2006

The Global News

UN Convention to 
Combat Desertification
Signed by 191 Countries
Treaty Aims at Global 
Cooperation to Decrease 
Problem of Water Stresses 

1992

Urgency of
planet climate
crisis
understood by 
some major 
leaders in 
OECD
countries and 
China

The News

China Issues New 
Rule Requiring New 
Power Plants to Use 
Cleanest Fuel First -- 
If Available

2007

The News
China's State Power
Plants Introduce
New Pricing
Charge Higher Prices to 
Least Energy Efficient
Manufacturing Firms

2007

The News

China Orders Provincial
Governments to Replace
50 Million Incandescent 
Bulbs with Energy
Efficient Florescents
China Has 80% World Market 
Share of Fluorescent Bulbs

2007

The News

Tony Blair and 
Angela Merkel Warn
G8 Leaders of
Extreme Dangers of
Climate Change
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The News
China's Major Crops
Will Drop by Up to 
37% by 2050 says Lu 
Lu is Deputy Director of
Chinese Global 
Environmental Affairs Office
Predicts More Droughts and Floods, 
Reduced River Levels
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China's New 5 Year
Plan To Reduce CO2 
Emissions is 5 Times 
as Ambitious as EU 
Commitment Under 
Kyoto Protocol
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Growing recognition among 
policy leaders that multiple 
Katrinas happening every year
will devastate many areas of
the world--both developed and 
developing...and will create
chaos and wars

FOR COPIES PR ADAPTATIONS OF THIS MURAL
Copies of our murals, posters, and knowledge maps for
exhibition and use in presentations are available.  For
electronic use, they are licensed as artistic works and
support our further research and creation of visual analytic
projects.  Please contact Robert E. Horn, MacroVU, Inc. for
prices and terms of use.

The News
China Issues 
National Renewable
Energy Goals
Will Increase Renewables to 
16% of total Energy 
Production by 2020
Current Production of 
Renewables is 7 percent

2006

Discussion and critique
This  info-mural was created for the day-long, 
campus-wide discussion of global warming at Carnegie 
Mellon University in 2007.

Pathways metaphor
At a relatively high level of abstraction, it visualizes the 
future of the world as a series of pathways.  Every 
description and every model like this leaves out detail. The 
detail left out of this model of possible pathways are the 
ways that the different paths might be combined and merge 
some place in the areas between   the paths.  Thus the paths 
become what Max Weber called  idealized models.

The three major paths are:
- Business as usual (BAU)
- Renewable energy
- Research succeeds

Business as usual path
An important aspect of this conception of the BAU 
pathway is its extension into the future which predicts a 
decline into chaos and catastrophe.  It could be extended to 
what is being called “existential riak” (i.e. risk to the 
existence of humanity).

Plausible but uncertain
One linkage between the BAU and renewable energy 
scenarios is the path that depends on early globally 
intolerable weather events that happend with sufficient 
frequency and impact to "wake up" global and local leaders 
to the disastrous implications of the climate mega-mess.  

Update needed
Not even proposed in 2007, and hence not mentioned on 
this info-mural, are two other important paths:
- reduce CO2 emissions to 350 parts per million path 
(which James Hansen and some other climate scientists in 
2015 think is essential)
- the one degree war plan of Randers and Gilding.

These could be added to this diagram at the expense of 
further complexity but greater completeness.

Geo-engineering
Further to the right hand side of the diagram is the 
possibility of the world taking geo-engineering action to 
prevent the worst consequences of climate change, but 
creating additional potential risks.  Several methods have 
been proposed.  The level of detail chosen for this 
info-mural does not include that detail.
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