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13. Biofuels 
 
Because plants take up carbon dioxide from the atmosphere, combustion of biofuels made from plants like 
corn and sugar cane simply returns “borrowed” carbon to the atmosphere.  Thus burning biofuels for 
transportation and heating will not raise the atmosphere’s net CO2 concentration.  
 
The land constraints for biofuels, however, are more severe than for wind and solar electricity.  Using cur-
rent practices, just one wedge worth of carbon-neutral biofuels would require 1/6th of the world’s cropland 
and an area roughly the size of India. Bioengineering to increase the efficiency of plant photosynthesis and 
use of crop residues could reduce that land demand, but large-scale production of plant-based biofuels will 
always be a land-intensive proposition. 
 
Ethanol programs in the U.S. and Brazil currently produce over 35 billion liters of biofuel per year from corn 
and sugarcane, respectively.  One wedge of biofuels savings would require increasing today’s 
ethanol production by about 30 times, and making it sustainable.  
 
 

 14. Forest Storage 
 
Land plants and soils contain large amounts of carbon. Today, there is a net removal of carbon from the 
atmosphere by these “natural sinks," in spite of deliberate deforestation by people that adds between 1 
and 2 billion tons of carbon to the atmosphere. Evidently, the carbon in forests is increasing elsewhere on 
the planet. 
 
Land plant biomass can be increased by both reducing deforestation and planting new forests. Halting 
global deforestation in 50 years would provide one wedge of emissions savings.  To achieve a 
wedge through forest planting alone, new forests would have to be established over an area the size of the 
contiguous United States. 
 
 

 15. Soil Storage 
 
Conversion of natural vegetation to cropland reduces soil carbon content by one-half to one-third.  How-
ever, soil carbon loss can be reversed by agricultural practices that build up the carbon in soils, such as 
reducing the period of bare fallow, planting cover crops, and reducing aeration of the soil (such as by no 
till, ridge till, or chisel plow planting).  A wedge of emissions savings could be achieved by applying 
carbon management strategies to all of the world’s existing agricultural soils. 
 

Suggested links: 
U.S. DOE, Energy Efficiency & Renewable Energy 
http://www.eere.energy.gov/ 
 
IPCC Working Group III Report "Mitigation of Climate Change", Chapters 8 & 9 
http://www.mnp.nl/ipcc/pages_media/AR4-chapters.html 

Renewables & Biostorage (cont’d)
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The Stabilization Wedges Game – Lesson Plan 
 
Goals 
The core purpose of this game is to convey the scale of effort needed to address the carbon and climate situation and the 
necessity of developing a portfolio of options.  By the end of the exercise, students should understand the magnitude of 
human-sourced carbon emissions and feel comfortable comparing the effectiveness, benefits, and drawbacks of a variety 
of carbon-cutting strategies.  The students should appreciate that there is no easy or “right” solution to the carbon 
and climate problem. 
   
Objectives 
Students will learn about the technologies currently available that can substantially cut carbon emissions, develop critical 
reasoning skills as they create their own portfolio of strategies to cut emissions, and verbally communicate the rationale 
for their selections.  Working in teams, students will develop the skills to negotiate a solution that is both physically plau-
sible and politically acceptable, and defend their solution to a larger group. 
 
National Science Content Standards  
 

•  Systems, Order and Organization 
•  Science as Inquiry 

 

•  Science in Personal and Social Perspectives 
 Natural and Human Induced Hazards 
 Environmental Quality 

 
 
Materials (see Student Game Materials at end of packet) 
•  1 copy of Instructions and Wedge Table per student (print single-sided to allow use of gameboard pieces!) 
•  1 Wedge Worksheet and 1 Gameboard with multi-colored wedge pieces per group, plus scissors for cutting out 

game pieces and glue sticks or tape to secure pieces to gameboard 
•  Optional - overhead transparencies, posters, or other materials for group presentations 

 
 
Time Required 
We suggest using 2-3 standard (40-50 minute) class periods to prepare for and play the Stabilization Wedges game.  In 
the first period, the Stabilization Triangle and the concept of wedges are discussed and the technologies introduced. Stu-
dents can further research the technologies as homework.  In the second period, students play the game and present 
their results. Depending on the number of groups in the class, an additional period may be needed for the presentation of 
results.  Assessment and application questions are included and may be assigned as homework after the game has been 
played, or discussed as a group as part of an additional class period/assignment. 
 
 
 Lesson Procedure/Methodology  
 
I.  Introduction (40 minutes) 

a. Motivation.  Review the urgency of the carbon and climate problem and potential ways it may impact the stu-
dents’ futures. 

b. Present the Concepts. Introduce the ideas of the Stabilization Triangle and its eight “wedges”. 

c. Introduce the Technologies.  Briefly describe the 15 wedge strategies identified by CMI, then have students 
familiarize themselves with the strategies as homework. Participants are free to critique any of the wedge strate-
gies that CMI has identified, and teams should feel free to use strategies not on our list.   

d. Form Teams.  Teams of 3 to 6 players are best, and it is particularly helpful to have each student be an ap-
pointed “expert” in a few of the technologies to promote good discussions. You may want to identify a recorder 
and reporter in each group. 

e. Explain the Rules.  See instructions in Student Game Materials at back of packet 
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II. Playing the Game (40 minutes) 

a. Filling in the Stabilization Triangle.  Teammates should work together to build a team stabilization triangle 
using 8 color-coded wedges labeled with specific strategies.  Many strategies can be used more than once.   

b. Wedge Worksheet.  Each team should fill in one stabilization wedge worksheet to make sure players ha-
ven’t violated the constraints of the game, to tally costs, and to predict judges’ ratings of their solution. NOTE: 
Costs are for guidance only – they are not meant to be used to produce a numerical score that wins or loses the 
game! 

c. Reviewing the Triangle.  Each team should review the strengths and weaknesses of its strategies in prepara-
tion for reporting and defending its solutions to the class. 

III. Reports (depending on the number of groups this may require an additional class period) 

a. Representatives from each team will defend their solutions to the class in a 5-minute report.  The presentation 
can be a simple verbal discussion by the group or a reporter designated by the group.  If additional time is avail-
able, the presentations could include visual aids, such as a poster, PowerPoint presentation, etc.   

b. Students should address not only the technical viability of their wedges, but also the economic, social, environ-
mental and political implications of implementing their chosen strategies on a massive scale. 

IV. Judging  

In CMI workshops, the teams’ triangles have been judged by experts from various global stakeholder groups, such as 
an environmental advocacy organization, the auto industry, a developing country, or the U.S.  Judging ensures that 
economic and political impacts are considered and emphasizes the need for consensus among a broad coalition of 
stakeholders.  For a classroom, judges can be recruited from local government, colleges, businesses, and non-profit 
organizations, or a teacher/facilitator can probe each team about the viability of its strategies. 

V. Closure/Assessment of Student Learning 

In addition to addressing the game and lessons learned, discussion questions are provided below that give opportu-
nity to develop and assess the students’ understanding of the wedges concept and its applications. 

 
1) Given physical challenges and risks, how many wedges do you think each wedge strategy can each realistically pro-

vide? 
 
2) In choosing wedge strategies, it’s important to avoid double counting – removing the same emissions with two differ-

ent strategies. For example, there are 6 strategies for cutting emissions from electricity, but we project only 5 wedges 
worth of carbon produced from the electric sector 50 years from now.  Can you think of reasons, other than the 
adoption of alternative or nuclear energy, that emissions from electricity would be lower or higher than we predict? 
Examples: increased use of carbon-intensive coal versus natural gas (higher), slower population growth (lower), sub-
stitution of electricity for fuel, as via plug-in electric cars (higher). 

 
3) Industrialized countries and developing countries now each contribute about half the world’s emissions, although the 

poorer countries have about 85% of the world’s population. (The U.S. alone emits one fourth of the world's CO2.) If 
we agree to freeze global emissions at current levels, that means if emissions in one region of the world go up 
as a result of economic/industrial development, then emissions must be cut elsewhere. Should the richer 
countries reduce their emissions 50 years from now so that extra carbon emissions can be available to developing 
countries?  If so, by how much? 

 
4) Nuclear energy is already providing one-half wedge of emissions savings – what do you think the future of these 

plants should be? 
 
5) Automobile emissions are a popular target for greenhouse gas cuts.  What percent of greenhouse gases do you think 

come from the world’s passenger vehicles? (answer: about 18%) 
 
Resources & Feedback 
More stabilization wedge resources, including background articles and slides, and a form for feedback are available at 
http://www.princeton.edu/~cmi/resources/stabwedge.htm 
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Student Game Instructions & Materials 

The goal of this game is to construct a stabilization triangle using eight wedge strategies, with only a few con-
straints to guide you.  From the 15 potential strategies, choose 8 wedges that your team considers the best global solu-
tions. Keep costs and impacts in mind.    

 
1) Find the Wedge Gameboard in the back of this packet and cut apart the red, green, yellow, and blue wedge pieces 

supplied (if not already done for you). 
 

2) Read the information on each of the 15 strategies in the Wedge Table below.  Costs ($, $$, $$$) are indicated on 
a relative basis, and are intended only to provide guidance, not a numerical score. 

 
 

3) Each team should choose one wedge strategy at a time to fill the 8 spots on 
the wedge gameboard (see illustration of gameboard with 4 wedges filled in at left 
– this is only an example!).  

 
4) The four colors of the wedge pieces indicate the major category (fossil 

fuel-based (blue), efficiency and conservation (yellow), nuclear (red), and renew-
ables and biostorage (green)).  Choose a red, yellow, blue, or green wedge for 
your strategy, then label the wedge to indicate the specific strategy (exam-
ples shown in illustration at left). 

 

 

5) Most strategies may be used more than once, 
but not all cuts can come from one energy 
sector.   

Of the 16 billion tons of carbon emitted in the 2055 
baseline scenario, we assume electricity production 
accounts for 6 wedges, transportation fuels accounts 
for 5 wedges, and direct fuel use for heat and other 
purposes accounts for 5 wedges (see pie chart 
right).  

Because biostorage takes carbon from all sources 
out of the atmosphere, biostorage wedges do not 
count toward an energy sector. 

 

6) Cost and impacts must be considered.  Each wedge should be viewed in terms of both technical and political vi-
ability. 

 
7) For each of the 8 strategies chosen, each team should fill out one line in the Wedge Worksheet. After all 8 

wedges have been chosen, tally total cuts from each energy sector (Electricity, Transport, and Heat) and costs. Use 
the scoring table to predict how different interest groups would rate your wedge on a scale from 1 to 5. 

 
8) Each team should give a 5-minute oral report on the reasoning behind its triangle.  The report should justify your 

choice of wedges to the judge(s) and to the other teams.  Note: There is no “right” answer – the team that makes 
the best case wins, not necessarily the team with the cheapest or least challenging solution 

 

Carbon Emissions by Sector 

Heat
5

Electricity
5

Transport
4

 
Need 8 wedges – not all wedges can come from one energy sector! 

5

5 

6 
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Strategy Sector Description 1 wedge could come from… Cost Challenges 

1. Efficiency – 
Transport 

 Increase automobile fuel  
efficiency 

(2 billion cars projected in 
2050) 

… doubling the efficiency of all 
world’s cars from 30 to 60 mpg $ Car size & power 

 

2. Conservation  
- Transport 

 Reduce miles traveled by pas-
senger and/or freight vehicles 

… cutting miles traveled by all 
passenger vehicles in half $ 

Increased public 
transport, urban 

design 

3. Efficiency -
Buildings 

 Increase insulation, furnace  
and lighting efficiency 

… using best available technol-
ogy in all new and existing 

buildings 
$ 

House size, con-
sumer demand for 

appliances 

4. Efficiency –
Electricity  

Increase efficiency of power 
generation 

… raising plant efficiency from 
40% to 60% $ Increased plant 

costs 

5. CCS            
Electricity  

CO2 from fossil fuel power 
plants captured, then stored 

underground 
(700 large coal plants or 1400 

natural gas plants) 

… injecting a volume of CO2 
every year equal to the volume 

of oil extracted  
$$ 

Possibility of CO2 
leakage 

 

6. CCS  
Hydrogen 

 Hydrogen fuel from fossil 
sources with CCS displaces 

hydrocarbon fuels 

… producing hydrogen at 10 
times the current rate $$$ 

New infrastructure 
needed, hydrogen 

safety issues 

7. CCS Synfuels 
 Capture and store CO2 emitted 

during synfuels production 
from coal 

… using CCS at 180 large  
synfuels plants $$ 

Emissions still only 
break even with 

gasoline 

8. Fuel      
Switching – 
Electricity  

Replacing coal-burning electric 
plants with natural gas plants 

(1400 1 GW coal plants) 

… using an amount of natural 
gas equal to that used for all 

purposes today 

$ 
 

Natural gas 
availability 

 

9. Nuclear       
Electricity  

Displace coal-burning electric 
plants with nuclear plants 

(2 x current capacity) 

… ~3 times the effort France 
put into expanding nuclear 

power in the 1980’s,  sustained 
for 50 years 

$$ 
Weapons prolifera-
tion, nuclear waste, 

local opposition 

10. Wind        
Electricity  

Wind displaces coal-based 
electricity 

(30 x current capacity) 

… using area equal to ~3% of 
U.S. land area for wind farms $$ 

Not In My Back Yard 
(NIMBY) 

 

11. Solar        
Electricity  

Solar PV displaces coal-based 
electricity 

(700 x current capacity) 

.. using the equivalent of a 100 
x 200 km PV array $$$ PV cell materials 

 

12. Wind         
Hydrogen 

 Produce hydrogen with wind  
electricity 

… powering half the world’s 
cars predicted for 2050 with 

hydrogen 

$$$ 
NIMBY, Hydrogen 

infrastructure, safety
 

13.  Biofuels 
 Biomass fuels from plantations 

replace petroleum fuels 
… scaling up world ethanol pro-

duction by a factor of 30 $$ 
Biodiversity, compet-

ing land use 
 

14. Forest  
Storage 

 
Carbon stored in new forests … halting deforestation in 50 

years  
$ 
 

Biodiversity, compet-
ing land use 

 

15. Soil  
Storage 

 Farming techiques increase 
carbon retention or storage in 

soils 

 … practicing carbon manage-
ment on all the world’s agricul-

tural soils  

$ 
 

Reversed if land is 
deep-plowed later 

 

     = Electricity Production,        =Heating and Direct Fuel Use,        =Transportation,       = Biostorage

Stabilization Wedges – 15 Ways to Cut Carbon

For more information, go to the Carbon Mitigation Initiative website at  http://www.princeton.edu/~cmi 
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E = ___  (6 max)
T = ___  (5 max) 
H = ___  (5 max) 
B = ___ 

Wedge Worksheet 

 

Judge: 
Taxpayers/ 
Consumers 

Energy 
Companies 

Environmental 
Groups 

Manufacturers Industrialized 
country 
governments 

Developing 
country 
governments 

Score: 

 

      

  
Strategy 

 
Sector 

(E,T,H or B) 

 
Cost 

($) 

 
Challenges 

1     

2     

3     

4     

5     

6     

7     

8     

  
TOTALS  

 

 
 
 
 

  

1.  Record your strategies to reduce total fossil fuel emissions by 8 wedges by 2055.  
(1 “wedge” = 1 billion tons carbon per year) 

  

•  You may use a strategy more than once  

•  Use only whole numbers of wedges 

•  You may use a maximum of 
- 6 electricity wedges (E) 
- 5 transportation wedges(T)  
- 5 heat or direct fuel use wedges (H)   

2.  Guess the score each stakeholder group would give your team’s triangle on a scale of 1 to 5 (5 = best). 
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Stabilization Wedge 
Gameboard 

50 years 

8 billion 
tons carbon 

per year 

1. Pick red, blue, yellow or green wedges to represent the major wedge 
categories of the 8 strategies to be used  (Fossil-Fuel, Nuclear,      
Efficiency & Conservation, or Renewables & Biostorage). 

2. Label wedges to indicate specific strategies. 
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Dissecting Reporter Eric Pooley's Media Analysis

If the Media Flunked Carbon Economics 101, 
What Happens When Things Get Harder? 

By John Wihbey | February 17, 2009 

Veteran journalist Eric Pooley in January issued a powerful critique of the American press 
and its coverage of the 2008 cap-and-trade debate in the U.S. Senate. His central insight 
was that the “he said, she said” stenography that had once plagued coverage of climate 
science may be migrating into the climate change economics/policy debate.

“If coverage of climate science is an at-risk adolescent,” Pooley, a contributor to Time and 
former managing editor of Fortune, wrote in his study for the Joan Shorenstein Center on the 
Press, Politics and Public Policy, “then coverage of climate policy is an infant threatened by 
crib death.”

News Analysis and Commentary

According to his analysis of 40 articles about the Lieberman-Warner cap-and-trade bill of 
2008, many reporters gave equal value to dubious industry-funded economic studies, chiefly 
a flawed report by the National Association of Manufacturers. Conversely, what he saw as a 
solid study by Environmental Defense Fund, consolidating economic research across a 
broad spectrum, got shorter shrift than it deserved, according to Pooley.

The New York Times and The Washington Post were, at 
times, guilty of not sorting through the economic claims. And 
lone, scrappy reporters at the St. Louis Post-Dispatch and the 
Billings Gazette are heroes in Pooley’s eye, illustrating, he 
wrote, that it doesn’t take an army of policy wonks to figure this 
stuff out.

Some reporters, in Pooley’s view, were not vetting sources 
and digging into the numbers. They were ignoring what Pooley 
sees as a “consensus” among most economists that putting a 
price on carbon would have only a marginal effect on the economy in the long term - less 
than 1 percent of GDP by 2030.

Moreover, media reports often disregarded the reality that doing nothing would also have its 
own very substantial costs.

Pooley uses his evidence to exhort climate journalists to become smarter, more empowered 
“referees.” They should, he says, “learn the difference between sound economic analysis 
and weapons of mass persuasion.”

Yet having published his study, which turns its fire chiefly on journalists, he now concedes 
that the whole ecosystem of information was askew in 2008 - and that didn’t make it easier 
for the journalists.
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In a telephone interview with The Yale Forum, Pooley said he could have been harder on 
the economists, too, especially those who support cap-and-trade but fixate on small 
differences, creating “very distracting static.” The economists themselves, he said, are “such 
a cantankerous bunch that they bicker among themselves,” which of course is a 
characteristic, and in some cases a hallowed tradition, in many professions.

Pooley also said that, upon reflection, EDF “didn’t do the best job with [selling] their study.” 
The organization “didn’t have a dumbed-down high-concept headline.”

But the sharp lessons for the media are still valid, he said.

Three Ways of Looking at Pooley

Pooley’s study has its proponents, such as Joseph Romm at the liberal website 
ClimateProgress.org. And it has prominent critics, such as The New York Times‘ Andy 
Revkin and The Wall Street Journal’s Keith Johnson, who writes the “Environmental Capital” 
blog.

Revkin, who sparred with Romm online over the study, says that it is too focused on cap-and
-trade as the panacea to all our climate ills.

“I’m afraid his entire analysis suffers from a big initial presumption - that the most meaningful 
step in mobilizing the country (and implicitly the world) is getting a price on greenhouse-gas 
emissions,” he wrote in an e-mail to The Yale Forum and other outlets, also posted on 
Romm’s blog. “There is still lively discourse over what mix of technology and economic 
policy can set a course toward accelerated de-carbonization of the global energy menu.”

In an e-mail exchange, Johnson also expressed doubts: “I just don’t believe things are quite 
as black-and-white as the Pooley report suggests, and that any media outlet that raises 
questions about some consensus stand is playing into the hands of ‘deniers’ or industry 
groups.”

Johnson said that the economics considerations contain huge assumptions about the future 
- and no one has a perfect crystal ball. “Underlying all the headline conclusions,” he said, “is 
a very fundamental yet arcane debate over what kind of discount rate to apply to future 
damages and benefits.”

Choosing Among the Converted

Pooley’s scope was circumscribed: a specific piece of cap-and-trade legislation; a discrete 
set of articles and reporters; two competing sides, with extremely polarized views. While no 
doubt there can be quibbles on the margins, it makes a strong case within its limits.

What’s unclear is whether the lessons Pooley’s article draws can be extended to today - 
when the cap-and-trade debate has become, by any measure, more nuanced. (And to say 
nothing of the fact that the national and global financial crisis will have thrown off economic 
models and any previous assumptions about economic growth rates.)

Senator Barbara Boxer (D-Ca) and Representative Henry Waxman (D-Ca) have pledged to 
put together their own cap-and-trade bills this year. And President Obama is committed to 
the issue. It’s safe to say that the center of the debate has shifted.
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In the interview, Pooley said it will be tough for reporters covering some of the most 
important future debates on the climate change issue.

Take Exhibit A: Last month, the diverse U.S. Climate Action Partnership (CAP) - composed 
of groups ranging from the Natural Resources Defense Council (NRDC) and EDF to General 
Motors and Duke Energy - issued a blueprint for a cap-and-trade system. It calls for reducing 
emissions to some 80 percent of 2005 levels by 2020, and to 20 percent of 2005 levels by 
2050. It proposes giving out allowances to companies for free at first, though that system 
would be phased-out.

It’s all a relatively moderate position - but one that prompted the National Wildlife Federation 
to drop out of the U.S. CAP. And it’s also weaker than positions advocated by the Union of 
Concerned Scientists, Greenpeace, Friends of the Earth, the Center for American Progress, 
and some officials who now work in the Obama administration.

Many want deeper cuts faster, with more punitive measures on companies. Others, like U.S. 
CAP, see a window of political opportunity and think a decent compromise is the best path. 
It’s essentially a political debate, one that involves calculations about timing and viability.

“You’ve got a philosophical difference there, and it’s a profound one,” Pooley said in the 
interview. “I don’t think the economists can decide that one.”

Moreover, there are heated debates over whether to initially issue permits to companies for 
free, or whether to auction them; whether to allow companies to purchase offsets abroad; 
and how properly to spend the money generated by the permits. Economists line up on all 
different sides of these issues.

Widening the Playing Field

There’s another slow-burning area of challenge for climate journalists: what to make of the 
competing, parallel track of a “carbon tax.” That might be a relatively simpler way to make 
companies pay for greenhouse gas emissions, without a potentially Byzantine market of 
carbon permit trading to be set up (the kind that Europe has had trouble with).

Pooley points out that there are some prominent figures who have backed the carbon tax 
position: Larry Summers, Obama’s chief economic advisor; Robert Shapiro, former official in 
President Clinton’s administration; and Harvard professor and Democratic Party luminary 
Elaine Kamarck, a former advisor to Al Gore.

“There are people in the climate community who are worried that a carbon tax will gain 
enough momentum to kill cap-and-trade, but not enough to pass itself,” Pooley said in the 
interview.

Which is all to say that reporting responsibly between that carbon tax crowd and proponents 
of all stripes of cap-and-trade is not easy. (Bradford Plumer has a useful side-by-side 
analysis of the two at The New Republic’s “Environment and Energy” blog.) No iron-clad 
“consensus” among economists is likely to emerge. It’s not like choosing between the 
National Association of Manufacturers, on the one hand, and a few hundred crack academic 
economists on the other.
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Most left-leaning environmental and energy analysts - and Pooley himself - agree that cap-
and-trade will promote clean-energy innovation faster than a carbon tax will. And that may 
be a decisive consideration. But that’s where the clean comparisons may end.

Some would disagree, of course.

“The playing field has gotten bigger,” Tony Kreindler, media director for climate issues at 
EDF, said in a phone interview with The Yale Forum. “… But when it comes to the 
economics, I don’t think things have changed one bit.” He noted that the EDF-backed U.S. 
CAP proposal tries to find the “sweet spot” and takes into account “what’s politically 
feasible.”

EDF hopes that the corporate CEOs getting behind such a bill - and saying that climate 
action can actually help grow their companies - might just “take this out of the realm of 
modeling” altogether, Kreindler said.

Modeling Morality

In any case, one bill, perhaps Waxman’s, may finally get its day in the sun, just in time for 
the Copenhagen Climate Summit at year’s end. Any of the competing factions in the U.S., 
though, could derail a perfectly decent bill, ending in more U.S. inaction with the world 
watching and waiting.

So analyzing these very difficult options could be just as important as negotiating the stormy 
seas between the opposing sides from the Lieberman-Warner debate. But unlike the 2008 
debate that Pooley dissects, there may be no consensus among economic voices to help 
guide journalists this time.

The global context matters here. Assertions continue to fly that even if a U.S. cap-and-trade 
scheme might make sense economically, it won’t make enough of a difference in avoiding 
climate disaster unless India and China also act. Over time and with a recovery from the 
worldwide recession, their long-term growth could keep greenhouse gas levels growing and 
growing.

That raises issues about how essential U.S. cap-and-trade really is - and speaks to Revkin’s 
point that some other or additional mix of technological remedies may be worth focusing on.

But it also raises a deeper point. If philosophy gets beyond the scope of economic analysis 
on cap-and-trade, so certainly do ethics. There may be a need to do something grand and 
fast for reasons of “modeling” - but not in the financial sense.

“We in the U.S. were the first folks to cause the mess, and we have to be the first folks to 
start cleaning the mess,” Adil Najam, a professor at Boston University and a lead author of 
the IPCC report that won the Nobel Prize, said in a Yale Forum interview. “Only then will we 
have the moral legitimacy to ask others to pitch in.

Author 
John Wihbey, a regular contributor to The Yale Forum, is a producer for an NPR show. He 
previously reported on environmental issues for The Star-Ledger in Newark, N.J. (E-mail: 
jpwihb@yahoo.com) 
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Richard Pauli said on: February 17th, 2009 at 8:45 pm 

Another Pooley article in Slate:

Surprise—Economists Agree! 
A consensus is emerging about the costs of containing climate change. So why is no one 
writing that? 
By Eric Pooley 

http://www.thebigmoney.com/articles/hey-wait-minute/2009/02/11/surprise-economists-
agree

Eric Pooley said on: February 18th, 2009 at 9:31 am 

John, thank you for this piece. My Kennedy School article is called a ‘discussion paper’ in 
hopes of triggering discussions like this one. I would like to respond to a few of the points 
made in your article.

Just to be clear, I have never claimed that cap and trade is a panacea or the only policy 
response needed — of course we need a vast suite of solutions, and there are countless 
heartening developments unfolding in the absence of a cap. But I do think Andy Revkin 
underestimates the potential impact of pricing carbon, either through a tax or a mandatory, 
declining cap. If either became law it would be a powerful accelerator of the transition to a 
clean energy economy, unleashing a level of private investment far beyond anything the 
federal government can spend. Either would generate a great deal of money for R&D and an 
energy-price cushion for consumers. But a cap, in my view, is more likely to get the votes 
needed to pass — no small matter — and has two added advantages. You allude to one of 
them: a cap creates a stronger profit motive for reducing emissions. The second is also 
significant. Unlike a tax, a cap (assuming it’s not undermined by a badly designed safety 
valve) requires a mandatory declining level of emissions - - the only way we can be sure that 
we’re doing something (to borrow a phrase from Andy) that the atmosphere might actually 
notice. There’s reason to be skeptical of Washington’s ability to produce a good cap-and-
trade bill, which is obviously one reason we need an informed, vigilant press and public. But 
I’m not sure a tax would be any cleaner. Last time I checked, the IRS code was not a model 
of transparency and simplicity. The main thing is to do one or the other as soon as possible - 
- and as John mentions, there’s reason to be worried that the carbon tax could derail support 
for cap-and-trade but not muster enough support to pass, leaving us with neither. That would 
be a tragedy.

Keith Johnson’s Environmental Capital blog is an important home for discussion of these 
economic issues. So I’m a bit disappointed to read what feels like a caricature of my 
argument from Keith. I don’t argue that “any media outlet that raises questions about some 
consensus stand is playing into the hands of ‘deniers’ or industry groups.” (The fact is, 
media outlets haven’t been raising questions about the economic consensus. They haven’t 
been writing about it at all or exploring whether a consensus has even emerged, as I argue it 
has. This is fertile ground for reporting, and I hope Keith and others will wade into it.) I argue 
that journalists should not take economic forecasts from ANY group at face value. 
Journalists need to get under the hood, inspect the assumptions that are fed into these 
forecasts, and help their readers understand who is skewing the assumptions in order to 
create forecasts that buttress their own point of view. As my paper makes clear, combatants 
on all sides of the debate have been guilty of this. The worst and most influential offenders, 
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in my view, have been the two industry-backed studies by CRA and NAM/ACCF. The crucial 
barometer here isn’t discount rate but the adoption rates of alternative energy technologies. 
(Discount rate looms large in the act-now-or-act-later argument, less so in the debate over 
the cost of short-and medium-term action.) CRA and NAM/ACCF assume that our transition 
to a clean energy economy has already peaked. NAM/ACCF, for instance, assumes that we 
will adopt no more wind power in coming years than we brought online in 2007. I’m simply 
asking that reporters who cover this beat start looking for those sorts of red flags and — 
wherever they find them, on whichever side of the fight — alert their readers to them. That’s 
what I call being an honest referee. It doesn’t assume that anything is black and white, but it 
may help us navigate this world of grays. It is not a world in which economists can help us 
answer every question. But economics — the cost of climate action — will remain the 
primary battleground as Congress considers legislation in the next year or two. In other 
words, this discussion isn’t going away.

Thanks again for your interest in my paper. Eric

SallyVCrockett said on: February 18th, 2009 at 12:13 pm 

While I believe that a revenue-neutral carbon tax is superior to a cap and trade system, what 
I find truly objectionable is the lack of a full and open debate on the subject. By settling on 
one solution before the merits of all the alternatives are explored, how can we possibly 
expect to achieve the best result?

Marcus said on: February 21st, 2009 at 2:20 pm 

“Most left-leaning environmental and energy analysts - and Pooley himself - agree that cap-
and-trade will promote clean-energy innovation faster than a carbon tax will.”

I’m not at all convinced that this statement is true. Sure, a strong cap will promote clean 
energy faster than a weak tax, but given a tax with a price of $30/ton and a cap that leads to 
a $30/ton price, I don’t see why one acts more strongly than the other. And a number of 
prominent left-leaning analysts like Hansen and the majority of the environmental economics 
world seem to favor a tax in a perfect world (though all would agree that whichever is more 
likely to be implemented is superior)

And given the history of cap and trade programs (EU ETS, RGGI, SO2 in the 1990 CAA 
amendments) it seems likely that any cap that gets passed will end up much less expensive 
than the original estimates. So the choice might end up being between a $30/ton tax and a 
$5/ton cap and trade.
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Climate change: How to report the story of the century 

Reporting on climate change is an important but challenging task. James Fahn explains 

how to make your stories both accurate and engaging. 

Climate change could be the biggest story of the twenty first century, affecting societies, 

economies and individuals on a grand scale. Equally enormous are the adjustments that will 

have to be made to our energy and transportation systems, economies and societies, if we are 

to mitigate climate change.  

All journalists should understand the science of climate change — its causes, its controversies 

and its current and projected impacts. Start by doing your own research from established 

sources, such as reports from the Intergovernmental Panel on Climate Change (IPCC), the 

American Association for the Advancement of Science, or from local scientific experts you 

trust.  

Read and report on the latest research from peer-reviewed scientific journals, or at the very 

least from reputable popular science publications.  

This is particularly true for journalists in the developing world, where the issue generally 

goes under-reported despite the fact that the poorest countries are most vulnerable to climate 

change. 

Communicating uncertainty 

Climate change is the result of a huge unplanned 'experiment', that is releasing masses of 

greenhouse gases into the atmosphere. Scientists try to understand it by combining current 

and historical data with increasingly sophisticated computer models. They look for potential 

feedback effects that might dampen or exacerbate global warming.  

This complex unpredictability makes climate change a particularly uncertain science. Here's 

how to avoid some reporting pitfalls.  

Don't give in to sensationalism. Reporters must often balance editors wanting screaming 

headlines against scientists' warnings of uncertainty. Don't be tempted to sensationalise — it's 

better to have an accurate story with nuance than a misleading one that gets you on the front 

page. 

Make the distinction between individual weather events and climate change. Climate is 

the average weather over a long time. A few extreme weather events don't confirm or refute 

climate change and it is usually wrong to attribute individual weather events directly to 

climate change. But if you're covering a story about, say, a devastating cyclone, it is 

appropriate to contact climatologists or weather experts and report their views on likely 

trends. 

http://www.scidev.net/


Learn how to convey risk. Climate change scientists usually talk about levels of risk. How 

do you convey this to the public? The IPCC's terminology may help — the panel gives lay 

terms for the numerical values it uses for risk.  

For instance, the latest IPCC assessment reports that human actions are "very likely" the 

cause of climate change, meaning there is at least a 90 per cent likelihood that this is true. By 

the same token, "likely" means at least a 66 per cent likelihood, and "more likely than not" 

means greater than 50 per cent.  

Avoid false balance. Some journalists, trying to be fair and balanced, report the views of 

climate change sceptics as a counterweight to climate change stories. But this can be a false 

balance if minority views are given equal prominence to well-accepted science. For example, 

an overwhelming majority of climatologists believe that average global temperatures have 

risen compared to pre-1800s levels and that human activity is a significant factor in this.  

Of course it's good to air all sorts of views if they are placed into context. So if you report 

climate change sceptics' views, also describe their credentials and whether theirs is a minority 

opinion. 

Selling the story 

Journalists must make their reports both accurate and appealing. There are many ways to 

make a good story out of climate change. 

Use different angles. Climate change is also a political, business, science, human rights, 

energy and technology story. Look into all these different angles (and more), and pitch them 

to different editors. Editors and producers in turn could assign climate change stories to 

journalists throughout their news organisations, whatever their areas of expertise. 

Report on solutions. If journalists don't also report on ways to mitigate and adapt to climate 

change, the public is likely to throw up its hands and lose interest. 

Tie stories to interesting people, places and topics. This is especially useful when reporting 

on solutions or habitats, plants or animals threatened by climate change. Give the issue a face 

and a voice. 

Use reporting aides. If possible, grab people's attention using polls on climate change issues, 

special investigative reports, graphics to help explain complex data, and of course video, 

audio and photos. If your budget is tight, consider using social media sites to help with 

polling and promotion and using video blogs for interviews. 

Use different sources. Too often, journalists only report what they hear from government 

officials speaking at conferences. Scientists are also excellent sources — they generally share 

your pursuit of the truth. But try to explain what they're saying in everyday terms. Remember 

to include the voices of other stakeholders, whether local villagers, nongovernmental 

organisations or top business people. They all have insights to offer.  

If officials and scientists mistrust you, be persistent. Try approaching them directly (perhaps 

at conferences and seminars) to ask the more probing questions that they often won't discuss 

in public speeches. For highly technical content, you could let a scientist review your draft. 



This should help you gain trust. But it's not advisable for more general content or with more 

opinionated sources.  

From a global issue to a local story 

Most audiences naturally want to know how they will be affected by climate change. The 

problem is getting meaningful scientific information for specific localities because, apart 

from some generally well-understood effects like rising sea levels, climate models become 

less accurate at smaller scales. 

But there are many other ways to give climate change a local focus. 

Local voices. Interviewing ordinary citizens and giving a voice to those most vulnerable to 

climate change is an important role for journalists, particularly in developing countries. The 

poorest communities are most at risk. They may already be struggling to survive and have 

few resources to adapt. Yet their views generally go unreported in the global coverage of 

climate change. 

Compare local and global causes. Many of climate change's projected impacts — increased 

flooding or landslides, reduced fresh water supply, changes in animal and plant populations 

— can also be caused by local environmental change such as deforestation, road building or 

unsustainable hunting and gathering.  

Check for local environmental changes and look for research that could explain how much 

they stem from local and/or global causes. Be careful not to simply assume they are caused 

by climate change. Unfortunately, there are often no clear answers, so once again you must 

provide good context and explain the uncertainties involved — local scientists might be able 

to help with this.  

Explain adaptation. Many stories on climate change, particularly in developing countries, 

will be about how cities, communities and people can adapt. In some cases this may mean 

building major new infrastructure or early warning systems. But often it will involve better 

environmental practices: protecting coastal ecosystems, wetlands and forests; or ensuring 

sustainable land use and disaster preparedness. And it will always mean changing the way 

people think, so they can consider possible climate change in their daily decisions. Building 

this awareness is another crucial role for the media. 

Follow the money. How to pay for climate change adaptation and mitigation in developing 

countries is already a major and controversial topic. Focusing on these issues, such as how 

National Action Plans for Adaptation will be funded, is a good way to localise stories and 

give them a harder edge, particularly given the global financial crisis.  

Be a watchdog. You could also investigate whether organisations in your country are 

complying with regulations — particularly as developing countries carry out more mitigation 

projects under the Clean Development Mechanism and other carbon trading instruments. 

Government compliance will also become important if future international agreements 

impose more conditions on developing countries' greenhouse gas emissions. 

Reporting from global conferences. Attending a global climate summit can seem 

overwhelming, with so many people to meet and events to attend. So getting to know some 



sources in your country's delegation or finding other local attendees can be useful as they can 

often help you find and assess information. Report on and analyse your government's stance 

on treaty negotiations. And rather than trying to cover everything, pick a few topics to follow 

closely. Also check what your fellow journalists are hearing from their own country 

delegations — you may end up knowing more about the pace of negotiations than your own 

delegates. 
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Skeptics Dispute Climate Worries and Each Other  
By ANDREW C. REVKIN 

More than 600 self-professed climate skeptics are meeting in a Times Square hotel this week to challenge 
what has become a broad scientific and political consensus: that without big changes in energy choices, 
humans will dangerously heat up the planet. 

The three-day International Conference on Climate Change — organized by the Heartland Institute, a 
nonprofit group seeking deregulation and unfettered markets — brings together political figures, 
conservative campaigners, scientists, an Apollo astronaut and the president of the Czech Republic, Vaclav 
Klaus.  

Organizers say the discussions, which began Sunday, are intended to counter the Obama administration and 
Democratic lawmakers, who have vowed to tackle global warming with legislation requiring cuts in the 
greenhouse gases that scientists have linked to rising temperatures.  

But two years after the United Nations Intergovernmental Panel on Climate Change concluded with near 
certainty that most of the recent warming was a result of human influences, global warming’s skeptics are 
showing signs of internal rifts and weakening support.  

The meeting participants hold a wide range of views of climate science. Some concede that humans probably 
contribute to global warming but they argue that the shift in temperatures poses no urgent risk. Others 
attribute the warming, along with cooler temperatures in recent years, to solar changes or ocean cycles. 

But large corporations like Exxon Mobil, which in the past financed the Heartland Institute and other groups 
that challenged the climate consensus, have reduced support. Many such companies no longer dispute that 
the greenhouse gases produced by burning fossil fuels pose risks. 

From 1998 to 2006, Exxon Mobil, for example, contributed more than $600,000 to Heartland, according to 
annual reports of charitable contributions from the company and company foundations.  

Alan T. Jeffers, a spokesman for Exxon Mobil, said by e-mail that the company had ended support “to several 
public policy research groups whose position on climate change could divert attention from the important 
discussion about how the world will secure the energy required for economic growth in an environmentally 
responsible manner.” 

Joseph L. Bast, the president of the Heartland Institute, said Exxon and other companies were just shifting 
their stance to improve their image. The Heartland meeting, he said, was the last bastion of intellectual 
honesty on the climate issue. 

This copy is for your personal, noncommercial use only. You can order presentation-ready 
copies for distribution to your colleagues, clients or customers here or use the "Reprints" tool 
that appears next to any article. Visit www.nytreprints.com for samples and additional 
information. Order a reprint of this article now. 
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“Major corporations are painting themselves green around global warming,” Mr. Bast said, adding that the 
companies have shifted their lobbying and public relations efforts toward trying to shape climate legislation 
in their favor. He said that contributions, over all, had continued to rise. 

But Kert Davies, a climate campaigner for Greenpeace, who is attending the Heartland event, said that the 
experts giving talks were “a shrinking collection of extremists” and that they were “left talking to themselves.” 

Organizers expected to top the attendance of about 500 at the first Heartland conference, held last year. They 
also point to the speaker’s roster, which included Mr. Klaus and Harrison Schmitt, a geologist, Apollo 
astronaut and former senator. 

A centerpiece of the 2008 meeting was the release of a report, “Nature, Not Human Activity, Rules the 
Planet.” The document was expressly designed as a challenge to the reports from the Intergovernmental 
Panel on Climate Change. 

This year, the meeting will focus on a more nuanced question: “Global warming: Was it ever a crisis?”  

Most of the talks at the meeting will challenge climate orthodoxy. But some presenters, including prominent 
figures who have been vocal in their criticism in the past, say they will also call on their colleagues to 
synchronize the arguments they are using against plans to curb greenhouse gases.  

In a keynote talk Sunday night, Richard S. Lindzen, a professor at M.I.T. and a longtime skeptic of the 
mainstream consensus that global warming poses a danger, first delivered a biting attack on what he called 
the “climate alarm movement.” 

There is no solid scientific evidence to back up the models used by climate scientists who warn of dire 
consequences if warming continues, he said. But Dr. Lindzen also criticized widely publicized assertions by 
other skeptics that variations in the sun were driving temperature changes in recent decades. To attribute 
short-term variation in temperatures to a single cause, whether human-generated gases or something else, is 
erroneous, he said. 

Speaking of the sun’s slight variability, he said, “Acting as though this is the alternative” to blaming 
greenhouse gases “is asking for trouble.”  

S. Fred Singer, a physicist often referred to by critics and supporters alike as the dean of climate contrarians, 
said that he would be running public and private sessions on Monday aimed at focusing participants on 
which skeptical arguments were supported by science and which were not.  

“As a physicist, I am concerned that some skeptics (a very few) are ignoring the physical basis,” Dr. Singer 
said in an e-mail message.  

“There is one who denies that CO2 is a greenhouse gas, which goes against actual data,” Dr. Singer said, 
adding that other skeptics wrongly contend that “humans are not responsible for the measured increase in 
atmospheric CO2.” 

There are notable absences from the conference this year. Russell Seitz, a physicist from Cambridge, Mass., 
gave a talk at last year’s meeting. But Dr. Seitz, who has lambasted environmental campaigners as distorting 
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climate science, now warns that the skeptics are in danger of doing the same thing.  

The most strident advocates on either side of the global warming debate, he said, are “equally oblivious to the 
data they seek to discount or dramatize.” 

John R. Christy, an atmospheric scientist at the University of Alabama who has long publicly questioned 
projections of dangerous global warming, most recently at a House committee hearing last month, said he 
had skipped both Heartland conferences to avoid the potential for “guilt by association.”  

Many participants said that any division or dissent was minor and that the global recession and a series of 
years with cooler temperatures would help them in combating changes in energy policy in Washington. 

“The only place where this alleged climate catastrophe is happening is in the virtual world of computer 
models, not in the real world,” said Marc Morano, a speaker at the meeting and a spokesman on 
environmental issues for Senator James M. Inhofe, Republican of Oklahoma. 

But several climate scientists who are seeking to curb greenhouse gases strongly criticized the meeting. 
Stephen H. Schneider, a climatologist at Stanford University and an author of many reports by the 
intergovernmental climate panel, said, after reviewing the text of presentations for the Heartland meeting, 
that they were efforts to “bamboozle the innocent.” 

Yvo de Boer, head of the United Nations office managing international treaty talks on climate change, said, “I 
don’t believe that what the skeptics say should provide any excuse to delay further” action against global 
warming. 

But he added: “Skeptics are good. It’s important to give people the confidence that the issue is being called 
into question.” 

This article has been revised to reflect the following correction: 

Correction: March 16, 2009  
An article last Monday about a conference in New York at which more than 600 skeptics of global warming 
challenged the prevailing scientific views on the issue misstated the middle initial of a climate scientist who 
decided not to attend. He is John R. Christy, not John H.  
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Global Warming In partnership with Environmental Defense Action Fund

Global Warming Skeptics: A Primer
Guess who's funding the global warming doubt shops?

Posted: 19-Dec-2006; Updated: 28-Aug-2007

In 1998, Exxon devised a plan to stall action on global 
warming. The plan was outlined in an internal memo that 
promised, "Victory will be achieved when uncertainties in climate science become part of the conventional 
wisdom" for "average citizens" and "the media." (Read the memo [PDF].) 

The company would recruit and train new scientists who lack a "history of visibility in the climate 
debate" and develop materials depicting supporters of action to cut greenhouse gas emissions as "out of 
touch with reality."

While there is no indication that ExxonMobil paid the climate skeptics directly and the scientists may have 
their own motivations for participating, the company poured millions of dollars into spreading its message 
worldwide. Here's where some of that money went.

The following information is from Exxon documents and the organizations' web sites. (Specific sources and 
links are listed below the table.)

Organization Receiving ExxonMobil 
Funding 2002-2003 2004 2005

Competitive Enterprise Institute $870,000 $270,000 $270,000

American Enterprise Institute $485,000 $230,000 $240,000

American Council for Capital Formation $444,523 $255,000 $360,000

Frontiers of Freedom $282,000 $250,000 $140,000

George C. Marshall Institute $185,000 $170,000 $115,000

National Center for Policy Analysis $105,000 $75,000 $75,000

Tech Central Station Science 
Foundation $95,000*   

Heartland Institute $92,500* $100,000 $119,000

Committee for a Constructive 
Tomorrow $72,000* $125,000 $90,000

Fraser Institute $60,000* $60,000  

International Policy Network $50,000* $115,000 $130,000

Center for Study of Carbon Dioxide & 
Global Change $40,000*  $25,000

American Council on Science and 
Health $35,000 $15,000 $25,000

Annapolis Center for Science-Based 
Public Policy $27,500* $75,000 $30,000

Cato Institute $25,000* $15,000  

Consumer Alert $25,000 $25,000  

Independent Institute $20,000  $30,000

Advancement of Sound Science $20,000 $10,000  
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*These numbers are for the year 2003 alone.

The information above is from Exxon documents and the organizations' Web sites: Exxon's 2002 
contributions [PDF], Exxon's 2003 contributions [PDF], Exxon's 2004 contributions [PDF] and 
Exxon's 2005 contributions [PDF].
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W ith its November issue, Environment 
has provided a platform for an inter-
esting study on a rather new type of 

climate impact: After climate change reached 
Hollywood, Hollywood struck back and gave 
the world Roland Emmerich’s The Day After 
Tomorrow, the top-ranking film in the recently 
created film genre “Global Warming Films.”1 
Anthony Leiserowitz’s article, “Before and 
After The Day After Tomorrow: A U.S. Study 
of Climate Change Risk Perception,”2 is an 
important contribution to a special field that 
assesses this new type of impact: that of cli-
mate change communication via the media 
on the general public. The author has quoted 
some important literature on this issue, and 
his study might help contribute a novel facet 
to it. The article is also one of several recent 
demonstrations that climate change science, 
largely dominated by the natural sciences, is 
an interdisciplinary endeavor that needs social 
science support.

Along with colleagues at the Potsdam Insti-
tute for Climate Impact Research (PIK), I 
have completed a parallel study on the public 
impact of The Day After Tomorrow in Ger-
many.3 We surveyed about 1,300 people imme-
diately before and after viewing the film and 
about 150 people 4 weeks later in subsequent 
telephone interviews to control for persistency 
effects. The questionnaire comprised about 20 
questions, covering issues of climate system 
and change, climate policy, film attributes, and 
sociodemographic and lifestyle information. 

In addition to the U.S. and German studies, 
three other impact studies on the film have 

been conducted: a Japanese study and two 
British studies.4 PIK and the European Climate 
Forum (ECF) hosted a workshop in late Octo-
ber with the main authors from all five studies. 
This meeting informs my comments. 

Before turning to study results, I would 
first like to comment on the methodology 
Leiserowitz and his colleagues used. As far 
as one can tell from the article, the distinc-
tion between “watchers” and “nonwatchers” 
was based upon the answer to a question like 
“Have you seen The Day After Tomorrow?” 
in the second of the two nationwide surveys 
the author performed. Most of the conclusions 
about the film’s impact on the U.S. public is 
based upon this distinction. Of course, we 
learn a lot if we compare both groups. But do 
we really learn about the impact of the film on 
the public? Do watchers display their often sig-
nificant, distinctive answering patterns due to 
the fact that they have seen the film (in which 
case their own answering behavior before hav- 
ing seen the film would have been significantly 
different), or do their answers reflect that they 
had more pro-climate or pro-environment 
attitudes before entering the cinema? Only a 
comparison of cinema visitors before and after 
having seen the film (a panel study) would 
be able to uncover the true effect of the film. 
Leiswerowitz’s study compares watchers to 
nonwatchers, but this comparison does not 
necessarily tell us what the film’s impact was 
on its audience. 

The German panel study demonstrates a 
rather strong self-recruitment of better- 
educated and more engaged visitors of the 

The International Impact  
of The Day After Tomorrow 
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In addition to the U.S. 
and German studies, 
three other impact 
studies on the film 
have been conducted: 
a Japanese study and  
two British studies.



film: Thirty-six percent of respondents said 
that before watching The Day After Tomorrow, 
climate change was an issue they were interest-
ed in, one that had drawn them to the cinema 
to see the film. This significant self-selection 
effect should prevent the scientist and the reader 
from drawing too strong a conclusion from com-
parisons between watchers and nonwatchers.

Despite this general caveat, the study is very 
useful and informative, especially in its demon-
stration of the clear links to climate and general 
policy issues and in its comparison of the media 
impact of The Day After Tomorrow and other 
films or events. This makes the U.S. study rather 
unique, as none of the other four studies has 
taken such a deep look “outside” the climate 
change issue and into the field of policy. 

From a non-U.S. point of view, one result of 
Leiserowitz’s study is particularly interesting. 
He uses the four “myths of nature” from cul-
tural theory—an influential theory developed 
by anthropologist Mary Douglas that attempts 
to explain risk perception—to concretize the 
conceptual model of the interviewed. The 
Japanese and the German studies have fol-
lowed this approach as well. Cultural theory 
assumes four basic “myths”: nature is stable 
within certain limits, beyond which critical 
developments lead to ecological crisis (model 
A); nature is random, its reactions to human 
interventions cannot be predicted (model B); 
nature is ultra-stable, no human intervention 
can destabilize it (model C); and nature shows 
a delicate balance that can easily be disturbed 
by human action (model D). Leiserowitz has 
added a fifth conceptual model—“Climate is 
slow to change. Global warming will gradually 
lead to dangerous impacts”—which is not part 
of the original cultural theory framework and 
may make comparison difficult. Nevertheless, 
a limited form of comparison is possible—and 
quite revealing. 

Comparing the Japanese, German, and U.S. 
studies with regard to conceptual models of 
the climate system, three peculiarities arise.  
First, the number of U.S. respondents who 
chose model B (“Climate is random”) is very 
high (34 percent nonwatchers, 29 percent 
watchers). In Germany this model has lower 
acceptance, and it even dropped after watch-
ing the film from 26.2 to 19.9 percent. This 
difference might be a consequence of the 
public debate and especially the dominant 
discourse of the U.S. government, suggest-

ing that climate change is unpredictable and 
that scientists have not agreed that it exists. In 
Europe and, to a lesser extent, Japan, the pub-
lic discourse is much more influenced by the 
assumption that climate change is predictable 
or that it already happens.

Model A (“Climate is stable within limits”) 
is the dominant choice in all three countries 
(except for the nonwatchers in the United 
States, who prefer model B). However, the sec-
ond peculiarity is the change given the “impact” 
of the film. If we assume that Leiserowitz’s 
article indeed measures the film’s impact, in the 
United States, model A seems to be supported 
by viewing the film, as the share rises from 27 
percent to 39 percent. Although model A is the 
dominant model in Japan and in Germany—
before and after viewers have seen the film—
this model loses credibility due to the film: In 
the German case it falls from 44 percent to 42.2 
percent, and in Japan from 47.3 percent to only 
35 percent. Cultural theory interprets this model 
as part of the worldview of the “hierarchist,” 
that is, people who like to know about mecha-
nisms so they can control them (such as scien-
tists and bureaucrats). So while U.S viewers 
seem to have been led to frame climate change 
in a “hierarchist” way, this model has lost some 
credibility for German and Japanese viewers. 
Leiserowitz indicates that model A was the 
model conveyed by the film itself. If we take a 
look at cross-cultural studies, this is a contest-
able statement. 

For Germans, model D (“Climate shows a 
delicate balance”) is the film’s clear “winner”: 
It went up from 29.1 percent to 37.5 percent. 
This still places model D only second to A, but 
the trend is remarkable. German viewers of The 
Day After Tomorrow take home the message 
of a very vulnerable and complex climate sys-
tem we should possibly not disturb—a model 
attributed to the worldview of the “egalitarian” 
according to cultural theory. The Day After 
Tomorrow has especially brought forward the 
role of the oceans in the world’s climate system 
and the existence of nonlinear changes, aspects 
that many viewers did not know of before. This 
“sensitizing” effect was much weaker in the 
Japanese case, where model D gained ground 
only moderately (from 32.6 to 34.5 percent). 
(Japanese viewers were much more convinced 
of model B (“climate is random”), which went 
up from 18.7 to 28.6 percent, than they were 
before watching the film.) But while model D 
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rates second in Japan and Germany after view-
ers have watched the film, it performed poorly 
in the United States and—even stranger from 
a non-U.S. view—is not affected by the film: 
About 7 percent of watchers and nonwatchers 
chose it. 

There is much more to comment and com-
pare about the studies mentioned, and the par-
ticipants of the Potsdam workshop agreed to 
unite forces to create such a comparison. For 
now it is worth noting that the impact studies 
of The Day After Tomorrow have entered a 
new, reflexive area of climate change research: 
the area of the impacts of impacts. Twentieth 
Century Fox Germany has established an initia-
tive to facilitate emissions trading rights and 
reducing CO2 emissions of services, events, 
and traffic (see http://www.climatepartner.de). 
One might take it as image work, but it is also 
an indication that The Day After Tomorrow 
might not be the last of the global warming 
movies. Thus, it will be helpful for climate 
scientists to continue researching media and 
film representations of climate change and the 
public’s response to them. It is doubtful that 
the creators of the United Nations Framework 
Convention on Climate Change had Hollywood 
on their minds when they drafted Article 6, 
which asks for improved communication and 
education on the issue of climate change. But 
the entertainment industry seems to have done 
quite a lot for the public awareness of climate 
change, and Anthony Leiserowitz gave us a 
very useful look at this new domain of climate 
impact research.

Fritz Reusswig
Potsdam Institute  

for Climate Impact Research
Germany
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A s the article “Before and After The Day 
After Tomorrow” was going to press, 
I was very pleased to learn that some-

what similar studies had been conducted in the 
United Kingdom, Germany, and Japan. Thanks 
to the generous hospitality of Fritz Reusswig 
and the Potsdam Institute for Climate Impact 
Research, the primary investigators of all these 
studies gathered for a workshop in October 
2004 to share our respective findings. This 
meeting was quite stimulating and led to the 
formation of an international research team to 
conduct cross-cultural experimental research.

I thank Reusswig for his comments on the 
paper and would like to take this opportunity 
to address his primary concern. We conducted 
three national surveys of the American pub-
lic—before, during, and several months after 
the movie played in theaters. The article 
reported results from the first two waves, in 
particular the second, which compared a ran-
domly selected group of movie watchers and 
nonwatchers from a national sample in June 
2004—several weeks after the movie debuted. 
The first two surveys were not based on a 
within-subject (panel) design, so this study 
was unable to directly measure whether watch-
ing the film changed an individual’s attitudes 
toward climate change. Thus Reusswig raises 
a legitimate question: Are the significant dif-
ferences observed in the U.S. study between 
movie watchers and nonwatchers really due to 
the impact of the film, or did movie watchers 
already have “more pro-climate or pro- 
environment attitudes before entering the cine-
ma”? In other words, perhaps moviegoers went 
to the film because they were already more 
concerned about global warming. 

Three streams of convergent evidence sug-
gest this hypothesis is incorrect. First, our own 
and other previous national surveys have found 
that climate change is not a highly salient con-
cern of the American public, yet by the time of 
our second survey, 21 million American adults 
had seen the movie in the theater. Our respon-
dents were randomly selected to represent this 
group. On its face it seems unlikely that 21 
million Americans went to the film because 
they were already highly concerned about glob-
al warming. It is more likely that most people 
went to see the film because it was a summer-
time, blockbuster disaster movie. 

Nonetheless, we explicitly tested this hypoth-
esis in our third and final survey, completed in 
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November 2004. In this survey (not reported in 
our article because it had not been conducted 
yet) we re-interviewed the same respondents 
as in wave two, including movie watchers. We 
asked them, “Why did you watch this movie?” 
Of all movie watchers, only 17 percent said 
they went because they were “interested in 
global warming.” By contrast, 83 percent 
of moviegoers went because they “liked the 
trailer” (29 percent), “like disaster movies” 
(21 percent), “like to see all big films” (21 
percent), or “another reason” (12 percent). In 
contrast, Reusswig’s team found that among 
German moviegoers, 36 percent said a prior 
interest in climate change led them to watch 
the film. As he writes, “The German panel 
study demonstrates a rather strong self- 
recruitment of . . . more engaged visitors of the 
film.” Again, by contrast, only 17 percent of 
American moviegoers said they went because 
of a prior interest in global warming. Thus, the 
results on which he bases his conclusion that 
“there is a significant self-selection effect” are 
probably more indicative of very interesting 
cross-cultural differences between German and 
American climate change risk perceptions.

Second, as reported in the article, we deter-
mined that movie watchers were demographi-
cally different from the general public—they 
tended to be slightly younger, male, Hispanic, 
and politically liberal. We therefore used mul-
tiple regression to control for sociodemograph-
ic and political variables, including sex, age, 
education, income, race, political party, and 
political liberalism. In almost all cases and as 

reported in the article, we found that even after 
controlling for these variables, there remained 
significant differences between the attitudes of 
watchers and nonwatchers.

Third, as reported in the Environment arti-
cle, we directly asked movie watchers whether 
the movie made them more worried about 
global warming. Forty-nine percent of movie-
goers said the film made them somewhat (36 
percent) or much more worried (13 percent), 
42 percent said it did not change their level of 
worry, and finally, only 1 percent said it made 
them less worried. These three streams of con-
vergent evidence all suggest that indeed, the 
reported differences in perceived risk between 
watchers and nonwatchers were due to the 
impact of the film.

During the meeting in Potsdam, the principle 
investigators of all five studies identified a 
number of other intriguing cross-cultural dif-
ferences in American, British, German, and 
Japanese responses to the movie, which we 
intend to investigate further with a multination-
al experimental study, using exactly the same 
research design and instruments in these and 
other cultural contexts. We have only scratched 
the surface, however, in the effort to under-
stand the role of popular representations of risk 
(such as movies, books, television, fiction, and 
nonfiction) or of cross-national differences in 
public risk perception and behavior.

Anthony A. Leiserowitz
Decision Research

Eugene, Oregon
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