
Assumption:  Continued economic growth is 
best measured by conventional GDP.

Stern Review assumption 
Sustained annual GDP 
growth rate:  1.3 % per 
annum  

IPCC scenarios 
assumption:
 Sustained annual GDP 
growth rate:  2.3 to 3.6% 

Big disparity in outcomes depending on 
assumptions made by economic analysts

So, the "best" economic and scientific thinking  (i.e. 
Stern and IPCC) suggests that in 2050:
World GDP will be 70 to 600 % larger than today.
Individual income:  2 - 6 times larger than today

BUT IF...

we destroy natural resources at the current rate, 
either of these assumptions may be completely 
wrong.  

AND note this assumption...

What assump-
tions shall we 
use?

How much weight shall we give to the welfare 
of future unborn generations as opposed to 
the current generation's welfare?

What method or principle shall we use to 
value the welfare of future unborn 
generations?

We should maximize current 
human welfare over that of future 
generations.

Future generations will 
be richer than we are 
and so will be better 
able to afford the costs 
of mitigation and 
adaptation to climate 
change.

Future generations will not 
be richer than we are and 
so will be worse of and 
less able to afford the 
costs of mitigation and 
adaptation to climate 
change.

How shall we 
value future 
generations?

supported by disputed by

Economists don’t agree on the way to 
price the climate Environmentalists don’t agree on 

how to think about the environment

All species have intrinsic rights 
to realize their own evolved 
characteristics, and to live an 
independent life free from 
human direction or intervention.

Voices in the U.S. Environmental Movement

Wildlife should be managed to 
insure adequate supply to pro-
vide for the recreational use of 
humans in terms of hunting or 
fishing.

Natural resources should be 
technically managed from a 
utilitarian perspective to real-
ize the greatest good for the 
greatest number of people 
over the longest period of 
time

Nature is an important component 
in supporting both the physical 
and spiritual life of humans. Hence 
the continued existence of wilder-
ness and wildlife, undisturbed by 
human action is necessary.

Human health is linked to ecosys-
tem conditions. To maintain a 
healthy human society, ecologically 
responsible actions are necessary. 
These actions can be developed 
and implemented through the use 
of natural sciences.

The richness and diversity of all 
life on earth has intrinsic value, 
and so human life is privileged 
only to the extent of satisfying vital 
needs. Maintenance of the diver-
sity of life on earth mandates a 
decrease in human impacts on the 
natural environment, and substan-
tial increases in the wilderness 
areas of the globe.

Ecosystem abuse is rooted in anthropo-
centric concepts & institutions. Relations 
of complimentarily rather than superiority 
between culture/nature, 
human/nonhuman, and male/female are 
needed to resolve the conflict between 
the human and natural worlds.

All humans and their 
communities deserve 
to live in an equitable, 
just and environmen-
tally sound world.

Source:  Robert J. Brulle. Politics and the Environment. Chapter 21

Nature is God’s creation, and 
humanity has a moral obliga-
tion to keep and tend the Cre-
ation.  Hence, natural and un-
polluted ecosystems and bio-
diversity needs to be pre-
served.

Human health is the outcome of 
interactions with physical, chemical, 
biological and social factors in the 
natural environment, especially toxic 
substances and pollution. To ensure 
community health requires a livable 
and healthy community, with ad-
equate social services, and elimina-
tion of exposures to toxic or polluting 
substances

Global abuses such as eco-
logical destruction, poverty, 
war, and oppression – are 
linked to global capitalism 
and the political and eco-
nomic forces that have al-
lowed the development of 
social inequality and injus-
tices.

Ecological problems occur because 
of the structure of society and the 
imperatives this structure creates for 
the continued exploitation of nature. 
Hence, the resolution of environmen-
tal problems requires fundamental 
social change.

Conservationists

Preservationists

EcoSpiritualistsAnimal rights activists

Wildlife management
Greens Environmental justice advocates

Environmental health 
advocates

EcoFeminists
Reform environmentalism

Claim: It is possible to discover "the 
value of all the things that matter to 
us and then commensurate them 
using some universal metric, usually 
suggested to be monetary value." 
(Hulme, 2009, 134)

Is it possible / desirable (or able to be agreed 
upon) to convert all things that matter into a 
single monetary unit of measure?

Values differ between 
cultures and over time.

Single unit of value - 
money - debate

social
value

shareholder
value

Islam.Least regrets principle about 
being wrong about the science
What to do in the face of 
considerable risk and  inevitable 
scientific UNCERTAINTY (that will 
always be there in varying amounts)
1. Make the mistake of assuming 
the science is right (enough) and 
proceed to cut the greenhouse gas 
emissions by moving promptly to a low 
carbon energy economy and over time 
find the science was more wrong than 
right  

1. Make the mistake of assuming the 
science is wrong and do not 
reduce greenhouse gases or delay 
taking action to cut emissions-- with 
the risk that climate science turns out 
to be right. 

We were right! 
The science 
was wrong !

We were 
right! The 
science 
was right!

Which mistake 
will you live with?

Decision-makers don’t agree on how to frame the climate mess
Ethical principles

Allowing global climate change violates fundamental ethical principles, both secular and religious.

I AM A 
STEWARD 
HERE

The Utilitarian / 
Benthamite 
Imperative: We must 
at all times follow the 
maxim that: "It is the 
greatest good to the 
greatest number of 
people which is the 
measure of right and 
wrong." Bentham, 
326.

GREATEST 
GOOD FOR 
THE 
GREATEST 
NUMBER

Point of no 
return

Possible ir-
reparable 

harm 
ahead

pre • caution • ary prin • ci • ple
1. Defined in the Rio treaty as:
‘where there are threats of serious or 
irreversible damage, lack of full scientific 
certainty shall not be used as a reason for 
postponing cost-effective measures to 
prevent environmental degradation’

Judeo-Christian
We must protect His Holy 
Creation (evangelical 
Christianity): "The Earth is 
the Lord's, and the fullness 
thereof." - Psalm 24:1

Judeo-Christian
The reciprocity principle: "Love thy 
neighbor as thyself." Leviticus 
xix.18. Lewis, 100..
Again: "Love the stranger as 
thyself." Leviticus xix.33, 34. 

Christian 
The reciprocity principle: 
"Do to men what you wish 
men to do to you." Matt. 
vii.12. Lewis, 100

 “Man has been appointed 
as a steward for the 
management of God’s 
property, and ultimately he 
will give account for his 
stewardship.” 
- Luke 16:2  

Ancient Chinese:
 "The master said, 
Respect the young." 
Analects, ix, 22. Lewis, 
108.

Ancient Chinese:
The reciprocity principle: 
"Never do to others what 
you would not like them to 
do to you." Analects of 
Confucius, xv. 23; cf. xxi. 
2. Lewis, 98.

Hinduism
Certain natural places form the locus of 
the divine : "Those countries and those 
points of the compass that are destitute 
of the sacred waters of Ganga are like 
nights without the moon or like trees 
without flowers. Verily, a world without 
Ganga is like the different orders and 
modes of life when they are destitute of 
righteousness..." The Mahabharata, 148.

Hindu
The intergenerational argument : 
"Children, the old, the poor, etc., should 
be considered as lords of the 
atmosphere" --Janet, i, 8. Lewis, 107.

Humanist/Spiritual 
Environmental Imperative
The environment is an 
inherently valuable 
thing-in-itself; preserving the 
planet is an enlightened duty.
 "I believe in God, only I spell 
it Nature." Frank Lloyd Wright, 
qtd in Proctor, 90.

Teachings of the great religions
Our relationship with (the) God(s) prescribes that we take care of the environment

Decision making principles
A variety of approaches to choosing principles for grounding decision-making  about climate change and sustainability

What about us?

The 
intergenerational 
principle
Each generation of 
humanity should 
leave the planet in 
ecologically and 
biologically productive 
and sustainable 
condition as we 
received it

A cost-benefit 
analysis  The 
economic costs of 
combating climate 
change must not 
be greater than the 
benefits 

Human rights 
we must act to 
prevent climate 
change because it 
will violate 
fundamental 
human rights 
worldwide, like the 
right to life, liberty, 
and equal 
protection under 
the law.

COSTS
BENE-
FITS OUR 

RIGHTS

FRAMING

Buddhism.

Multiple points of View

Framing involves:
- language (metaphors, symbols)
- visual imagery
- media standard procedures (e.g. "there are 
two sides to the question.  We have a 
representative today to argue for each side."
- agendas of specific interests
- source of the communication
- propaganda and marketing methods

Aspects of the framing
- perception of likelihood of consequences 
of global warming (extreme, moderately 
harmful, beneficial)
- importance of the issue compared to 
other issues
- who is responsible; who is to blame
- amount and tolerance for fear and anxiety
-  personal interest or short term 
consequences
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"Frames organize central ideas, defining a controversy to resonate with core values and 
assumptions...They allow citizens to rapidly identify why an issue matters, who might be 
responsible and what should be done."  Nisbet, M.C. and Mooney, C.  (2007) Framing 
Science.  Science 316,56

National 
security 
imperatives 
Climate change threatens 
regional and worldwide 
stability, potentially causing 
humanitarian disasters and 
the increased likelihood of 
military conflicts and failed 
states. It fundamentally 
threatens national security 
in numerous ways

Prudent 
insurance 
against risks 
principle
We should insure 
ourselves against climate 
change by investing in 
policies that mitigate its 
effects  

The irreversibility 
principle humans should 
not do damage to the 
ecosystems and species of 
the planet that is not 
fixable within a generation

The 
precautionary 
principle
 (liberal and 
conservative)
the threat of environmental 
degradation, even if 
uncertain, demands that we 
immediately take the 
necessary precautions to 
mitigate its likely effects

Precautionary
Principle

The Kantian Categorical 
Imperative: 

1st Formulation: "Act only 
according to that maxim 
whereby you can at the same 
time will that it should become 
a universal law." Kant, 30. 
2nd Formulation: "Act in 
such a way that you treat 
humanity, whether in your 
own person or in the person 
of any other, always at the 
same time as an end and 
never merely as a means." 
Kant, 36.

DO 
UNTO 
OTHERS
...

RISKS RISKS

The "Leave No 
Trace"/Stewardship 
Imperative We must at all 
times act in a way that 
minimizes human impact on the 
natural world. We must, 
whenever possible, "take only 
photos, and leave only 
footprints." Among the 7 
principles of Leave No Trace 
are: 
1. Plan Ahead and Prepare
2. Dispose of Waste Properly
3. Leave What You Find
4. Respect Wildlife
5. Be Considerate of Other 
Visitors

Why we can’t think coherently about climate issues

DRAFT 1 
SKETCH

The ideas 
presented here are 
unreviewed, first 
draft. Therefore, 
please do not 
reproduce or quote.
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? ?

The public doesn’t agree on how to worry about the climate mess

I’m in despair.  
I don‘t think 
we’ll be able to 
save ourselves

Despairing
Pessimists Catastrophists 

Things have been getting 
worse and worse and 
soon we'll reach a tipping 
point

Alarmists

I’ve bought 
food for a year 
and have a gun

Indigenous 
peoples

We must not 
disturb 
Mother Earth 
who takes 
care of us all 

Climate change is 
a weapon of mass 
destruction

We need to 
wage a war on 
climate change

National 
security 
worriers

Economics of 
national 
competition

Our country could stand 
to lose competitively if 
other countries don't 
join in to international 
agreements

Social justice  

It's unfair that the 
countries who are 
creating climate the 
least will suffer the 
most.

Everybody should have 
an equal amount of 
individual emissions 
permits 

It's all because of 
overconsumption in 
the North

Climate change will be 
hardest on the poor, 
especially those in the 
developing world

Climate 
change is a 
big hoax

Paid
denialists

It's an issue of 
national security

Global warming 
will rapidly 
become a national 
security threat

Glass-is-more
-than-half-full-
ers

It’ll help 
farmers in 
Canada and 
Russia !

God is in charge 
of the climate.  He 
will do what he 
wants with the 
planet.  We don’t 
have any say in 
the matter.

Religious 
passivists

Free 
riders

Why should I 
worry?  It’s 
somebody 
else’s 
problem

Nature lovers

All we need to 
do is raise the 
awareness of 
everybody

There’s nothing 
we can do.  
Whatever will be 
will be.

Despairing 
nihilists

We’ll just put 
something 
up in the air 
to block 
some of the 
sunlight

Geoengineering 
solutionists

We’ll just suck 
the CO2 out of 
the atmosphere 
with new 
technology

Free market 
true 
believers 

Don’t worry. 
The market 
will take care 
of climate 
change if we 
just let it.

Comic 
nihilism

I never did 
like polar 
bear 
hamburgers.

I can do my 
part.  I recycle.  
I don’t use 
plastic bags at 
the grocery.

I protest and 
write letters 

Environmental 
believers

We need to 
act now
  

We’re up against the 
giant corporations.  I 
feel like David in the 
face of Goliath

Rhetorical 
skeptics

"Expert" 
skeptics  

I find it necessary to be 
skeptical about 
everything... everybody 
is trying to bullshit you.  
Everybody has some 
interest or bias they’re 
hiding. 

Techno- 
optimists

I think we’ll innovate our 
way out of this.  You can 
call me a techno-optimist

Don’t worry. 
Peak oil is just 
around the 
corner.  It will 
take care of all 
those 
emissions

Peak 
oilers 

Pessimistic people Back to (or in) nature people True believers Varieties of skeptical people Technofix peoplePublic policy think tank people

COSTS
BENE-
FITS

Judeo-Christian
We are the lone stewards  of His 
creations (Judeo-Christian): "Then 
God said, 'Let us make man in our 
image, and let them rule over the 
fish of the sea and the birds of the 
air, over the livestock, over all the 
earth and over all the creatures that 
move along the ground.' " Genesis 
1:26. 

Lev. 25:23-24. The land is mine and 
you are but aliens and my tenants. 
Throughout the country that you 
hold as a possession, you must 
provide for the redemption of the 
land. 

MAJOR CLAIM - Cost-benefits analysis is the best 
approach to deciding policy issues about climate 
change.

Many things do not have 
market value.  The costs of 
potential damage and potential 
benefits caused by climate 
change "includes many things 
that do not have a market value, 
estimating the benefits avoided 
greenhouse gas emissions and 
converting them into monetary 
units is very difficult.  

Because we are uncertain about 
many of the risks that climate 
change may cause, it is very 
hard to put numbers on the 
consequences of these risks, 
even for monetised assets." 
(Hulme, 2009, 120)

supported by

Choosing a discount rate is 
essential for doing any cost-benefits 
analysis and economists can’t agree 
on what it should be 

and

If the risks of future disastrous 
effects on the planet and costs on 
civilization appear to be extremely 
large

and 

"if they suggest changes in climate 
that we believe no future 
generation can adapt to"  
(Hulme,2009, 123)

Then

Cost benefits analysis should be 
considered irrelevant

and 

we should use some form of the 
precautionary principle.

disputed by

It is not possible to chose a discount rate that all (or 
most) economists would agree on (i.e. there is no 
“standard discount rate” for the climate situation

Empirically observed 
discount rate

Prescriptive 
discount rate

There are two basic kinds of discount rates used by 
economists in climate change and they lead to very 
different predictions 

The descriptive approach
The descriptive approach chooses a climate 
discount rate based on observed market 
interest rates in order to ensure that 
investments are made in the most profitable 
projects.

Supporters of this approach often argue that 
using a market-based climate discount rate 
is the most efficient way to allocate scarce 
resources used for competing priorities, one 
of which is mitigating the effects of climate 
change.  Prominent supporters of this method 
include Yale economist William Nordhaus.

After the climate discount rate frame has been 
chosen, the next step is identifying the 
underlying assumptions which will guide the 
selection process.  These are qualitative ideas, 
that are then given a quantitative measure.

For example, if the descriptive approach is 
chosen, and past interest rates are assumed to 
be a good indicator of an average 
representation of how investments increase in 
value over time, then that past interest rate, 
such as 3%, can be used to find the discount 
rate 

The prescriptive approach
The prescriptive approach 
emphasizes that the choice of 
climate discount rate entails a 
judgement about how the future 
should be valued.

Proponents of intergenerational 
equity often argue it is difficult to 
find an argument supporting the 
valuing of future generations as 
less than our own.  Why should 
future people count less just 
because they don't exist today?  
Prominent supporters of this 
method include prominent British 
economists Sir Nicholas Stern and 
Sir Partha Dasgupta.

Stern Review Analysis of 
Climate Change
Perspective:  conventional welfare 
economics
Cost of unmitigated climate 
change: "5-20 % of global 
GDP each year and forever"
Estimate of social cost of 
carbon: $300/tC
Time discount rate:  effectively 
zero
Per capital growth rate:  1.3 %
Overall social discount rate:  
1.4%

Nordhaus Challenge to 
Stern Review 
Perspective:  conventional welfare 
economics
Cost of unmitigated climate 
change: 0.5 - 2 % of global GDP
Estimate of social cost of carbon: 
$40 - $120/tC
Time discount rate:  
Per capital growth rate:  
Overall social discount rate: 

Agreement on discount 
rate not possible

Is cost benefit analysis an adequate or distorting 
approach to decisions about climate change?

The debate over discount rates is 
fundamentally flawed (i.e. it doesn't 
matter if the discount rate is 1 % or 
10% if there is "irreversible and 
non-substitutable damage to and 
loss of natural capital" involved in 
climate change.)  

Examples:  
- loss of biodiversity
- loss of water supply from glaciers.  

It is an error in thinking to conclude 
that these can be compensated by 
growth in GDP or by any kind of 
monetary exchanges

disputed by

disputed by

GDP is an inadequate and 
distorting view of how to 
value  and compare annual 
national  production 
                

disputed by

Some measure like GDP 
is required to do 
cost-benefit analysis

DRAFTDRAFT

Economics of 
development

Neoclassical 
economics 

"Climate change is the 
greatest market failure 
the world has ever seen."

There are great 
structural injustices 
in the global 
economy

Nicholas Stern

Assumptions:
- Individual is a rational consumer
- Market reveals what the collection of 
decision about what is valuable is

Monarchist economics 

Assumptions:
- Power depends on wealth

The poor are "powerless 
victims of climate 
change"  Hulme, 2009, 
113

Institutional economics 

We must examine "why climate 
change has occurred, focusing on 
transaction costs, organ is at ion al 
hierarchies, modes of governance, 
and social capital."

Ecological economics 
There are "goods and services for 
which there is currently no market 
and for which (we need) to find ways 
of incorporating their value into the 
analysis."  Hulme, 2009, 113

Economics as a “science” does 
not speak with one voice

Cornucopists

If we run out of some 
materials or if they 
become too expensive, 
we can always use 
substitutes

$

$

2011What is this?
The Project.  This draft info-mural 
is part of a larger, ongoing project 
illustrating the fundamental ideas in 
the domain of sustainability and 
climate change. Among the issues 
that kept appears in my research 
were what were variously described 
as dilemmas, contradicitions, and 
paradoxes.  They were the 
“elelphants in the room” partially 
because people would state thema 
and then ignore them.  I have felt 
that at minimum they need to be 
portrayed in mural form so  that they 
can not be overlooked so easily.

Along with these dilemmas, there are 
major issues in the deliberations of 
climate change that important sectors 
of the various publics come at with 
quite diferent ideological and 
philosophical points of view. These, 
as well, need to be kept in mind in 
the discussions.

Thirdly, the different ways of 
framing the debates and 
deliberations, particularly in the 
values domain, are important in 
shaping discussions.  These are also 
illustrated in draft form on this 
info-mural.

Status.  The mural is in Version.1.0.  
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Art + Science + Policy

NO INSTITUTION REPRESENTS 
THE GLOBE AS A WHOLE   

Boughton Bradford (2007)

"nongovernmental organizations have 
proliferated to represent the interests of civil 
society, business, labor, and religions on issues 
such as environmental protection, property 
rights, workers' rights, poverty reduction, 
financial stability, and the promotion of 
democracy and transparency in government. 
Many of these organizations, both 
governmental and civil, are effective advocates 
for the interests that they represent, but none 
can be said to represent the interests of the 
world as a whole." 

TREATIES DON'T WORK FAST ENOUGH. 
Some existing practices (eg. treaties) don't work 
well because they take too long to create, ratify, 
and implement and are easily renegged on.

Example:  Kyoto Protocol
History:  Originated in Rio 1972
Signed :1997 
Ratified by enough countries to go into effect in 
2005  (when Russia ratified)
Terminates in 2012
Annual  Conferences of the Parties (COPs) have 
so far failed to make significant progress on next 
treaty 
Implementation.  Many of signatories are failing 
to meet their obligations to reduce CO2 emissions 
agreed to in the treaty. 

The Governance Problem

Three types of MARKET FAILURE:
1.  Externalities. Costs of pollution to the 
environment  are placed on the public 
rather that on the organizations creating it.
2.  Public goods.  Some benefits and 
enjoyments are there whether or not people 
pay for them and they are hard to charge 
for (e.g. biodiversity; mangrove protection 
from hurricanes)
3.  Tragedy of the commons.  All of the 
individuals using a common good (e.g. an 
aquifer or the atmosphere) will (rationally) 
use more than their "fair share" which, 
however, ends up to an undesirable 
outcome for all (i.e. the aquifer is depleted; 
the atmosphere is loaded with Carbon 
Dioxide overheating the planet).

Economic theory and practice says...

hence...
...organizations, governments, and 
people need to have norms, values, 
and regulation to correct these market 
failures

...corporations using free 
air, water, and resources 
can easily pay for lobbying 
and campaign 
contributions to keep the 
free externalities process 
in place...

...subsidies for ...

- Agriculture
- Water
- Road transportation
- Fossil fuels

...increases 
the power 
of... 

Global subsidies 
to energy and 

agriculture 
corporations  

are
est $850 billion• 

annually

results in

THUS...

MARKET FAILURE in pricing the use of 
environmental services

Prices serve as signals for 
value (or cost) of resouces

the market controls prices 
pretty well for labor, capital, 
raw materials...

the absence of cost for 
clean water and air and 
destruction of habitat 
and biodiversity

leads to...

"market failure" 
(or "externality")...

...air and water are free !
Destruction of habitat and 
biodiversity is free !
So polluting is free (or nearly so)

... no price has been charged 
up to quite recently for 
dumping pollution and carbon 
emissions into air and water

but...

and...

because in 
terms of 
prices...

Economic theory and practice says...

BUT...

Modern corporations separate ownership from management

Owners of corporations under the law have limited 
personal liability to the company's creditors

Corporations are "persons" in view of the law (in the 
USA) and thus have the rights of persons...

proabably essential for risk taking

corporations have a "person's" First Amendment
rights and their  rights to due process (according to 
Supreme court decisions)

Directors and managers have duty in US law to act in the 
best interests of the shareholders (i.e. to maximize the 
value of their ownership)

With a duty to maximize profits, rational management or corporations 
uses as much available, free resources as possible  in order to make 
this year's quarterly goals of the stock market (i.e. puts costs of 
pollution, emissions, resources and habitat destruction on the public 
as much as possible.  This is called "externalized" costs.

corporations can use money to influence politics 
without many limits just like a human person 
(according to Supreme court decisions)

shareholders have minimal control over the 
social and political behavior of corporations

Modern corporation have evolved into these  
institutions with these characteristics and powers

thus...

thus...

thus...

results in

results in
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Dilemmas

* Global energy subsidies - $500 billion Science Daily - April 22, 2010 
http://www.sciencedaily.com/releases/2010/04/100421133110.htm

THUS...

*FAO Director-General Dr. Jacques Diouf  countries spent $372 billion in 2006  to subsidize their 
agriculture  (2008) Jun 3, 2008  (world only needs $30 billion a year to eradicate the scourge of hunger)

Tragedy of the Commons  
Dilemmas and Problems

All of the individuals using a common public 
good (e.g., an aquifer or the atmosphere) will (rationally) use 
more than their "fair share" which, however, 
ends up with an undesirable outcome for all (i.e., 
the aquifer is depleted; the atmosphere is loaded with carbon dioxide, thus leading 
to additional overheating of the planet).  

For climate change agreements, all states 
need to be assured that all others will also co-
operate; otherwise, each state’s rational deci-
sion is to continue emitting until all other 
state(s) also stop.

Therefore

 (quoted in Dyer, 2009, 165) 

David Keith
Earth Sciences, Univ of Calgary

Tragedy of the Commons  
Dilemmas and Problems

In mitigation of climate change, “[T]he sad 
fact is that if you spend a lot of money to 
cut emissions in your country, you’re dis-
tributing the bene�ts of that cutting all 
over the world, but all the costs of the cut-
ting are in your country.” 
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Billions of people

BCE CE (AD)

World
population
will grow to 
at least 9 
billion by 
2050

causes

World population could be stabilized if this 
interdependent set of challenges are met... 

further
degradation of 

environmentally
stressed  areas

lack of agricultural 
technology and 

adequate fresh water

low per capita 
income

greater pressure 
for more workers

rural
poverty

results in 

increases the 
likelihood of

increases the 
likelihood of

increases the 
likelihood of

lack of public 
leadership

traditional & 
cultural mores 

reinforcing high 
pregnancy rate

increases
the

likelihood
of

increases the 
likelihood of

pregnancy at a 
younger age and 
more frequently 

lack of women's 
rights & education
increases

the
likelihood of

 life expectancy 

 lack of basic 
health services

women lack sexual 
health education

lower
quality of 

life

high infant and 
child morality

increases the 
likelihood of

causes

decreases

results in 

increases the likelihood of

increases the likelihood of

causes

increases
the
likelihood
of

causes

causes

results
in

increases

causes

increased
rate of 

pregnancy

more kids

over
population

causes

leads to

increases 
the 
likelihood 
of

decreases

increases
the

likelihood
of

POPULATION

WOMEN

political
instability

PUBLIC SPHERE 
& SOCIETY

HEALTHSUBSISTENCE
AGRICULTURE

increases
the

likelihood
of

results in 

© 2010 R.E.Horn  hornbob@earthlink.net

© 2010 R. E. Horn  hornbob@earthlink.net

Failure to highlight consistently that using the 
450 ppm indicator currently has only a 50% 
chance of staying below 2 degrees centigrade 
(these are poor insurance odds)

Dilemmas 
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Potential geoengineering projects such as blocking incoming sunlight or 
sucking CO2 out of the atmosphere address only half of the problem.  

Failure to address ocean acidification even if we can do 
geoengineering

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

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

Dilemmas and Problems

Potential of runaway, irreversible, non-
linear tipping points and kind of risk 
avoidance policies that are required 
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
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in Western China
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Cap
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world
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Antarctic
Circumpolar
Current (ACC)
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Antarctic
Circumpolar
Current (ACC)
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or shut-down 
of the North 
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thermohaline
circulation

Decreased
intensity of the 
Indian
Monsoon

OR

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

The transformation of 
the Amazon rain forest 
into a savanna or desert
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concentration of greenhouse 
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Increased
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weather
events

causes

causes

The release of 
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stored in 
frozen sea 
floor sediments

causes

Rising ocean 
temperatures and 
thawing of frozen sea 
floor sediments

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

causes
causes

causes

causes

For a more detailed
diagram describing 

the interaction of 
these climate 
tipping points,

CLICK HERE (or 
contact

hornbob@earthlink
.net)

While one concern of the cascade of tipping points is its potential self-reinforcing 
nature, the irreversibility of some of the tipping points themselves is a large reason 
for concern.  For example, if the Greenland ice sheet disintegrates, it will not come 
back easily and the associated sea level rise is inevitable. If the Amazon rainforest 
dies, it will be lost forever.

Note that some of these tipping point phenomena will directly pour greenhouse gases 
(carbon dioxide or methane) into the atmosphere (e.g. the reversal of the carbon 
cycle). Other of tipping points are engaged in processes that will accelerate heating 
cycles of the atmosphere. Other tipping points are engaged in processes that will 
accelerate heating on the planet. For example, the effect of the disappearance of ice 
from the Tibetan Plateau will decrease the reflectivity of the earth's surface. The 
reflectivity of the ice and white snow will be lost and replaced with the 
heat-absorbing dark colors of the mountains.

For a detaied 
diagram on where
the climate tipping 
points figure in the 
context of possible

climate scenario 
pathways, CLICK 

HERE
(or contact hornbob

@earthlink.net)

tip • ping   points  Climate tipping points are large, disruptive natural 
phenomena (usually occurring in a specific region) that could lead to 
more rapid and abrupt regional and global changes in climate. They are 
tightly linked by feedback loops that are likely to cause self-reinforcing, 
accelerating, and potentially irreversible climate changes.  They are 
potential runaway phenomena.  The climate tipping points have 
temperature thresholds (or range of temperatures) beyond which they 
become a self-reinforcing, runaway process.
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FOOD

Dilemmas and Problems
Food, Population, Forests, Climate Interaction  
Food
      - Price of wheat and corn tripled between 2005 and summer of 2008;  price of rice 
           increased 5 times. 
      - 75 million people were pushed into greater poverty (they typically spend 50 to 70 per 
           cent of their income on food)
      - Food riots in more than 20 countries
      - In 2007 the global stockpile of food would last 70 days, down from 115 in 1998
      - Global consumption of grain has exceeded production in 7 or the past 9 years
      - Himalayan glaciers are melting because of climate change depleting water for big 
           South Asian food growing areas, probably decreasing yields by 10 to 15 percent
      - Africa is already experiencing water scarcity and in the worst case scenario harvest of 
           corn could drop by 30 to 47 percent.
      - The rate of increase in global average crop yields has flattened.
      - Aerable land decreasing as urban areas expand.
      - Increase in wealth means more demand for meat, which takes 10 to 30 times the amount
           of grain to produce.
Population
       -  Global population is growing is up approx. 1 % per year.
Forests
       - When forests are cut to provide more cropland, greater CO2 emissions occur.
       - Food prices increase when land is taken away from food crops and planted with
             crops for biofuel.
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Everybody believes in fairness; nobody 
believes in the same fairness 

Stone, Deborah (2002)  Policy paradox:  The art of political decision making, NY Norton

Some meanings of equity and fairness 
A. Who gets the permits?  
   1. Which industries are included in the scheme?  What boundary 
        conditions for the recipients?  
   2. Rank based on internal subdivisions within industry. 
       Are there some industries or companies that are too small to
       bother with? (Equal ranks / equal permits?  Unequal ranks / 
       unequal number of permits?) 
   3. Group based or individual company based distribution?  
B. What about the permits themselves?  
   4. What are the boundaries of the permits?  (equal / unequal 
        numbers?) 
   5. What is the value of the permits?  (equal value ?) 
C.  What is the process through which the permits are given?  
   6.  Competition is equality of starting resources?   
   7.  Auction? Lottery?  
   8.  Voting? Equal votes?

Dilemmas 
Everybody believes in fairness; not 
everybody believes in the same fairness 

At the most abstract level, the definition of fair-
ness is the same share for everybody. However, 
when one gets to the details (where the devil is 
located), Stone (20020 identifies at least 8 dis-
tinct meanings to fairness (or equity).

And everybody believes they are right about their ideas of fair-
ness and others are wrong.   And, some say, not everybody acts 
according to fairness principles, even the ones they believe in.  
In addition, nation states and organizations such as transnational 
corporations often dispute that fairness principles apply at all to 
their actions.  ,They base their actions on their perceived inter-
ests and obligations to shareholders and citizens.

© 2009  R.E.Horn hornbob@earthlink.net

Biggest GDP

Biggest
Net Oil 
Exporters

Top CO2 Emitters
India
Rep. of Korea

Netherlands
Belgium

Top
Agricultural
Exporters

Saudi Arabia
Norway
Iran
United Arab Emirates

Japan
China

USA
Germany
Italy
United Kingdom
Canada

Spain
Brazil
France

We have fragmented and uncoodinated governance to 
address overlapping energy-food-climate scarcity issues

Top 10 
countries in 
each domain

Kuwait
Venezuela
Algeria
Mexico
Libya

Russia

These 24 countries have no one 
organization designated to deal with 
these issues together 

We will have to feed at least 3 billion more people in the 
next 50 years...with this institutional arrangement
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UNCOORDINATED AND FRAGMENTED GOVERNANCE
No current institutions are available that cover these interlocking issues 
adequately. There is a lack of a comprehensive system of oversight.
Different aspects of the issues encompass different countries and overlapping 
world institutions and ad hoc groups of states trying to act as executive or 
steering committees.

G20 Group of Twenty

G10-Group of Ten

OECD
Austria
Czech
  Republic
Denmark
Finland
Greece
Hungary
Iceland
Ireland
Korea
Luxembourg
New Zealand
Norway
Poland
Portugal
Slovak
  Republic Spain

Taiwan (joined as an 
observer at conferences)

G8

Russian
Federation

Argentina
Brazil
China
India
Indonesia
Saudi

Arabia
South

Africa

Belgium, the Netherlands, 
Sweden, Switzerland

Australia
Mexico
South Korea
Turkey
European
    Union

France, Germany, Japan, 
United Kingdom, United 
States

NO PLACE FOR A CONTINUING CONVERSATION OF 
WORLD LEADERS ON WHAT TO DO

Garrett Hardin
“The Tragedy of the Commons” Science 162, no. 3859 (Dec. 13, 1968) 

Tragedy of the Commons  
Dilemmas and Problems

Picture a pasture open to all.  It is to be expected that each herdsman will try to 
keep as many cattle as possible on the commons....Explicitly or implicitly, more or 
less consciously, he asks, “What is the utility to me of adding one more animal to 
my herd?”...

Since the herdsman receives all the proceeds from the sale of the additional 
animal, the positive utile is nearly +1...Since, however, the e�ects of overgrazing 
are shared by all,....the negative utility for any particular decision-making herds-
man is only a fraction of -1....

The rational herdsman concludes that the only sensible course for him to pursue is 
to add another animal to his herd.  And another; and another....But this is the con-
clusion reached by each and every rational herdsman sharing a commons.  Therein 
is the tragedy.  Each....is locked into a system that compels him to increase his herd 
without limit – in a world that is limited.  Ruin is the destination toward which 
all...rush, each pursuing his own best interest.

Stabilization of the size of the 
world's population depends on...

...which will cost approximately

0.1 percent of GDP of donor countries
...that is, approximately 

$40 billion per year
Source:  Estimate of need from Sachs (2008) 
Common Wealth 
Data: OECD 2007 GDP is about $40 trillion 
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Dilemmas and Problems
No- or low-growth capitalism - Can innovative efficient 
technology solve consumption question?  

Global economic growth is not possible for a sus-
tainable economy   

If growth continues at its present pace and 
makeup, better technology alone cannot reduce 
greenhouse gas emissions sufficiently

Assertion 1

Assertion 2

Elected officials can not imagine trying to con-
vince a business community that they will be just 
fine by an economy that is not growing.

“But when you think about this from the perspec-
tive of a national government [without an inter-
national agreement of all relevant countries with 
binding, enforceable commitments], if you spend 
money on adaptation in your country, you know 
the money will be spent in your country, and the 
bene�ts will be there.  If you spend money on 
mitigation, those bene�ts are being spread 
around the world.”

 (quoted in Dyer, 2009, 165-6) 

Adaptation-mitigation spending problem 

David Keith
Earth Sciences, Univ of Calgary

Dilemmas

Adaptation
Need for adaptation

Some degree of future climate change will occur regardless 
of future greenhouse gas emissions. Adapting to or coping 
with climate change will therefore become necessary in 
certain regions and for certain socioeconomic and environ-
mental systems. The need for adaptation may be increased 
by growing populations in areas vulnerable to extreme 
events.  However, according to the IPCC, “adaptation alone is 
not expected to cope with all the projected e�ects of climate 
change, and especially not over the long term as most 
impacts increase in magnitude.”

U.S. Environmental Protection Agency
http://www.epa.gov/climatechange/e�ects/adaptation.html

ad • ap • ta • tion    The Intergovernmental Panel on Climate Change 
(IPCC) defines adaptation as the "adjustment in natural or human systems 
in response to actual or expected climatic stimuli or their effects, which 
moderates harm or exploits beneficial opportunities" (IPCC, 2007).

 (quoted in Dyer, 2009, 166-7) 

David Keith
Earth Sciences, Univ of Calgary

No benefit to current generation  
Dilemmas and Problems

 “Another reason why this [climate change treaties] is so 
hard is that this is fundamentally about taking money from 
today’s generation and giving it to the next 
generation…The climate problem has such a long time 
dimension to it that if we work very, very hard (at) cutting 
emissions for the next thirty years, the generation that 
spends that money for thirty years will see no bene�t at all.  
There’ll be a big bene�t later in the century because there 
will be much less carbon in the atmosphere than there 
would have been if they hadn’t cut the emissions, but 
there’s no immediate bene�t that you get from cutting 
emissions now.  …People talk a lot about spending money 
for future generations, but typically they don’t do it very 
much.” 

Mitigation / Spending
The elephants in the room - Some of our wicked problems in global warming and sustainability 

Tipping 
points

Some Dilemmas of Governance
Growth Tragedy of the Commons
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Dilemmas and Problems

No- or low-growth capitalism - will it work? 

Author: Peter Victor, a Canadian economist
Method: computer models of how the Canadian economy would react to the end 
of growth with differences in macroeconomic variables such as the savings rate, 
the rates of public and private investment, and the length of the work week. 
Results:  dramatically different results with different values for these variables. 
Simulation run 1.  end of growth brings economic instability, high unemployment, 
and rising poverty. 
Simulation run 2.  end of growth brings economic stability, cuts both the unem-
ployment and poverty rates in half, and reduces the ratio of debt to GDP by 75%. 
Comment: “In part, difference comes because the second scenario has a higher 
savings rate, a lower rate of private investment, and a higher rate of public 
investment. In addition ‘unemployment is avoided ... by reducing both the total 
and the average number of working hours. Reducing the working week is the 
simplest and most often cited structural solution to the challenge of maintaining 
full employment with non-increasing output.’"*

*Jackson, Tim (2009) Prosperity without growth? UK Sustainable Development 
Commission  (http://www.sd-commission.org.uk/publications.php?id=914)

Dilemmas and Problems
Can innovative efficient technology solve the 
global consumption question?  

Global economic growth is not possible for a sus-
tainable economy   

If growth continues at its present pace and 
makeup, better technology alone cannot reduce 
greenhouse gas emissions sufficiently

Assertion 

Imagine yourself as an elected official trying to 
convince a business community that they will 
be just fine by an economy that is not growing.

Therefore

Thought experiment

Jevons Paradox (aka Rebound effect)

Technological progress and business methods improvement that increases the 
efficiency with which a resource is used, tends to increase (rather than decrease) 
the rate of consumption of that resource.


