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hate carbon taxes and cap and trade. They’re 
not interested in adapting to a supposedly 
hypothetical future. Fair enough. Everyone is 
entitled to an opinion. 

But these same friends embrace ideas like 
U.S. energy independence, reducing foreign 
oil imports, promoting economic growth, 
protecting our families from harm and im-
proving the U.S. balance of trade. And many 
of these same friends, while skeptical about 
climate change, see the wisdom in protecting 
rain forests and the world’s biodiversity.

Guess what? Many of the things that help 
reduce the threats of climate change can also 
be good for our economy and national secu-
rity, and vice versa. Many of the changes pro-
posed to adapt to climate change are readily 
justifiable as approaches to shelter our wealth 
and well-being against the erratic forces of na-
ture such as Hurricane Katrina and the recent 
floods in Australia. Why not work to boost 
innovation, the economy, disaster prepared-
ness and national security, and be pleasantly 

surprised when 
greenhouse gas 
emissions and 
vulnerability to 
climate change go 
down, too? Why 
not approach the 

debate from another direction, and be happy 
that we find allies instead of adversaries?

Of course it’s not possible to maximize 
gain in every dimension at the same time—
never has been, never will be. What’s unilater-
ally best for an oil company is not necessarily 
what’s unilaterally best for a rural farmer, and 
doing everything possible to reduce carbon 
emissions regardless of the consequences 
could create untenable barriers to meeting 
other societal needs. But if we—climate 
scientists, climate skeptics and those in be-
tween—are willing to look out for what’s best 
for everyone, rather than for our individual 
interests, we can end up in a place that works 
for all.

Finally, remember that it’s more important 
to solve the problem than win an argument. In 
contentious circumstances we sometimes 

I SOMETIMES FEEL LIKE I’m stuck in the 
movie “Groundhog Day.”

Each day, the same scenes play out again 
and again. But instead of reliving incidents 
in small-town Pennsylvania, we’re living and 
reliving our national climate debate. And it 
just won’t end.

Let’s face it: we’re stuck in the infinite loop 
from hell. Scientists and environmentalists 
are on one side, repeating our well-rehearsed 
lines, while conservatives, talk show hosts and 
business lobbies are on the other, repeating 
theirs. Nothing has changed in decades. In 
fact, the divisions seem to be getting deeper. 
And Rome burns while we fiddle.

Why are we repeating the same old lines? 
Does each side expect the other to finally give 
in and say, “We were wrong! Can you forgive 
us?” and everything will suddenly be okay? 

Don’t hold your breath. As with many 
issues in America today, participants in the 
climate debate have dug in and stopped listen-
ing to each other.

Hoping to move beyond this rhetorical 
stalemate, I’ve decided to try a different ap-
proach. Here’s how it goes.

First, stop bashing people over the head with 
climate science. It just isn’t working with some 
people. In an age of identity politics, increas-
ing polarization and culture wars, our ability 
to ignore data that contradict our worldview 
(or personal interests) is extraordinary.

Don’t get me wrong: I am not giving up 
on climate science, and I continue to spread 
the science message far and wide. I strongly 
believe that science matters and we need to 
continue to speak truth to power. But some 
people just aren’t listening to the science. So 
we need to approach them a different way. 

Reframe the issue, and meet people where 
they are. Many of my conservative friends are 
deeply suspicious of climate change, and they 

put more emphasis on “winning” than on 
finding an answer. It’s a natural human reac-
tion, greatly amplified by the highly polarized 
world we live in today.

But I honestly don’t care who “wins” or 
“loses” the climate debate. I just want to solve 
the problem. And I know that there are good 
people, with good ideas, on the other side, 
who want to solve the problem too. Maybe, 
if we all can find the humility to care more 
about finding real solutions than winning the 
debate, we can get somewhere.

Anybody with me?

JONATHAN FOLEY

Director
Institute on the Environment
jfoley@umn.edu

The views expressed here are those of the author and do 
not reflect the views of the University of Minnesota.

	 	 			“I honestly don’t care who
wins or loses the climate debate.

I JUST WANT TO SOLVE THE PROBLEM.”
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WANGARI MAATHAI has made environmental preservation in Africa her life’s work. And what a life it’s 
been! Born in Kenya in 1940, she was the first woman in East and Central Africa to earn a doctorate degree. 
She later went on to found the Green Belt Movement—an organization that has helped women plant more 
than 40 million trees on community lands throughout the continent. She has also been active in politics 
throughout her career, and in 1998 she became co-chair of the Jubilee 2000 Africa Campaign for debt for-
giveness. In recognition of her contributions to sustainable development, democracy and peace, she was 
awarded the 2004 Nobel Peace Prize. Momentum recently had the honor of speaking with Maathai about cli-
mate adaptation in Africa, the role of women in the environmental movement and her hopes for the future.

WAS CLIMATE CHANGE 
ON YOUR MIND WHEN 
YOU BEGAN THE GREEN 
BELT MOVEMENT? Well, 
when we started back in 

1977, climate change was not an issue, at 
least not in the public forum. But certainly 
in the last decade it became an issue for 
the Green Belt Movement. With respect to 
mitigation and adaptation, it is now a very 
important part of what we do. 

ARE YOU ALREADY SEEING EVIDENCE 
OF A CHANGING CLIMATE IN EAST 
AND CENTRAL AFRICA? Yes, indeed 
we see that, although some people would 
probably say it’s part of the cycles that are 
naturally happening all the time. We have 
observed, for example, that the snow on 

Mount Kenya and Mount Kilimanjaro has 
greatly reduced, and this has been confirmed 
by scientists who have been monitoring the 
mountains for the last 50 years or so. 

Major rivers that used to roll down the 
mountains are now dried up completely. 
And of course we have prolonged droughts 
that do a lot of damage to crops, domestic 
animals and wildlife. So these are things that 
we see on the ground. Now obviously if you 
do not know anything about climate change, 
you don’t relate to it. You think maybe this 
is God’s work. But when you know about 
climate change, you can see that it is hap-
pening everywhere in Africa.

WHAT ARE COMMUNITIES DOING TO 
ADAPT? One way—especially the com-
munities that work with us—is to plant 
trees on their farms so that they can stop soil 
erosion when the rains come. The other is 
to be actively involved in the protection of 
watershed areas, especially communities that 
live near the forest. 

Having said that, I think it’s also impor-
tant to say that one of the major challenges 
is that you’re also dealing with a lot of com-
paratively poor people, so quite often they 
exacerbate these situations. For example, 
they will take their animals into the forest to 
graze and that destroys biodiversity. It also 
reduces the species in the forest. It interferes 
with the systems in the forest. So, as much 
as we try to talk to them and try to educate 
them, poor people usually only think about 

their imme-
diate needs 
and their 
immediate 
benefits and 
are not will-
ing to look 

into the long term. So it’s quite a challenge. 

WHY IS IT IMPORTANT TO FOCUS ON 
THE ROLE OF WOMEN WHEN THINK-
ING ABOUT THE ENVIRONMENTAL 
CHALLENGES FACING THE WORLD 
TODAY? Because in our part of the world 
it’s the women who work on the land. It’s the 
women who fetch firewood. It’s the women 
who fetch water. And because this was the 
main need that the communities expressed 
when we started, it became very much a 
movement that was driven by women. In 
Africa, it is the women who most receive the 
negative impact when the services that are 

provided by the environment are not avail-
able—such as water, firewood or rainfall for 
their agriculture. 

We have seen in the course of time men 
also participate, but to a lesser degree and 
mostly because they want to plant trees 
for commercial purposes rather than for 
conservation. 

SO IT’S THE WOMEN WHO ARE 
ENGAGED FIRST? Yes, and although we 
know that in some other places men are 
also involved, women globally have a much 
greater sensitivity toward the changes in the 
environment. I think partly because they’re 
involved in feeding their families, making 
sure that their families have adequate food, 
adequate water. So when the environment is 
degraded and very basic [ecosystem] services 
are not available, it’s the women who feel it 
first. And especially women who live in the 
rural areas and who depend very much on 
these primary resources. 

For many urban dwellers, they lose the 
touch between the services they’re getting 
through the tap and the fact that this water 
is coming from some forest somewhere. But 
people living in the rural communities are 
very quick to make the link between their 
needs and the services they get from the 
environment. And I think women are more 
likely to do that before the men. 

YOU WROTE RECENTLY ABOUT 
ENVIRONMENTALISM LOSING ITS 
SPIRITUAL CORE. WHAT DID YOU 
MEAN? What I meant was that I think 
environmentalism—the appreciation of the 
environment, the concern for the environ-
ment, the feeling for the environment, not 
just for us as human beings but also for the 

   “When the environment is degraded
          and very basic services are not available,       
IT’S THE WOMEN WHO FEEL IT FIRST.”
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Superwoman

STANDOUT

Interview by TODD REUBOLD



LEFT: In Oslo, Norway, for the 2004 Nobel Peace Prize ceremonies; photo by Ricardo Medina  //  RIGHT: Planting a tree 
at the Outspan Hotel in Nyeri, Kenya, to mark the launch of Unbowed, her autobiography; photo by Wanjira Mathai.

other forms of life with whom we share the 
planet—is almost spiritual. You have to be 
guided and motivated by what I call values—
spiritual values. You have to think of the 
other forms of life that we share the planet 
with, and we have to have compassion and 
want to protect them for the common good.

WHAT IS THE RELATIONSHIP BE-
TWEEN ENVIRONMENTAL CONSERVA-
TION AND ACHIEVING THE MILLEN-
NIUM DEVELOPMENT GOALS? Recently 
I was speaking at the United Nations during 
the launch of the International Year of Forests. 
I said Millennium Development Goal 7—
which is sustainability—is almost the mother 
of all of the goals. If you do not take care 
of the forest, for example, you will not get 
rainfall, you cannot grow food and you will 
not have a healthy population.  

So, when you look at the other Mil-
lennium Development Goals, they are so 

dependent on the fact that you are in an 
environment which can sustain you and 
which gives you the services that you need—
whether for health, to reduce your poverty or 
to reduce the gender gap. 

WHAT WORDS OF WISDOM OR AD-
VICE WOULD YOU HAVE FOR YOUNG-
ER GENERATIONS WHO ARE JUST 
BECOMING AWARE OF THE ENVIRON-
MENTAL CHALLENGES FACING THE 
PLANET? I would like to say that in many 
ways I’m very encouraged by the new aware-
ness that you see among the young people, 
among schoolchildren and among college 
students. There is so much greater awareness 
with respect to the environment. 

So, what I would like to tell them is to 
continue understanding that we are part and 
parcel of the environment, and that the more 
we take care of the environment, the more 
we are taking care of ourselves.

WHAT ARE YOUR HOPES FOR THE 
FUTURE AS THEY RELATE TO THE 
ENVIRONMENT? On one side I am very 
worried about the fact that so many lawmak-
ers all over the world—including many de-
veloped countries like the USA, Europe and 
China—[are guided] by short-term goals and 
short-term numeration of a few individuals. 

I really hope that there will be change, 
especially in these highly developed societies 
because they’re the ones who set the trend. 
And those who live in poorer regions, we are 
trying to copy that, we are trying to catch 
up with them, we are trying to be like them. 
[But] we need to work together and live in a 
way that is more sustainable. Q&A

FOR THE FULL INTERVIEW:  
environment.umn.edu/momentum/webex
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ALL ACROSS WESTERN
North America, pine 
forests are under siege. 

The culprit? A 5-millimeter-long 
insect with a voracious appetite. 
The mountain pine beetle (Den-
droctonus ponderosae) has already 
harmed more than 40 million 
acres of forest in British Columbia 
alone. Is climate change making 
the outbreak worse than it might 
otherwise have been? 

“Mild winters and indeed the 
warm summers have helped the 
population grow and spread,” says 
Allan Carroll, associate professor 
of forest sciences at the Univer-
sity of British Columbia. “But the 
outbreak itself is also the conse-
quence of two significant factors: 
forest management practices that 
created enormous amounts of 
mature pine forests over the last 
decade and past practices of selec-

tive harvesting, where we’ve left 
pine on the ground and removed 
the more preferred species like 
Douglas fir and spruces. We’ve 
created a real smorgasbord for 
the beetle.”

TO READ MORE OF OUR  
INTERVIEW WITH CARROLL:  

environment.umn.edu/momentum/webex

ENVIRONMENT.UMN.EDU/MOMENTUM4
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BOREAL FOREST PHOTO PROJECT:  
borealforestphotos.com

The color variation above shows a massive pine beetle infestation north of Williams 
Lake in British Columbia. This image is part of the Boreal Forest Photo Project, a unique 
endeavor involving eight photographers, one pilot and an editor who share a dream of 
photographing the boreal forest throughout Canada.
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to lead an 80-university 
push to revitalize under-
graduate electric energy 
education throughout the 
U.S. Check out the IREE 
Insights blog for more: 
z.umn.edu/eee.

Mini Grants 
Ten new projects got a 
mini boost from IonE’s 
first round of Mini Grant 
awards in March. From 
developing a sustainable 
agriculture certificate 
program to fighting mi-
crobial assaults on food 
supplies, the projects  
will give emerging in-
novators a chance to 
kick-start their ideas for 
improving the ability of 

Happening at IonE

NOTEWORTHY

EESy Does It
Wind, solar and other 
energy innovations 
are sparking interest 
in careers in electrical 
energy systems (EES). 
But existing college cur-
riculum is SO 1990s. With 
the help of a $155,000 
seed grant from IonE’s 
Initiative for Renewable 
Energy and the Environ-

ment, Ned Mohan (CSE) 
leveraged a $4 million 
grant (including $2.5 
million from the U.S. 
Department of Energy) 
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EYE OF THE BEHOLDER

humans and other liv-
ing things to thrive in a 
changing world. 
 

Feeding a Crowd
Guess who’s coming to 
dinner? Nine billion peo-
ple by 2050. How to feed 
them all without trashing 
the planet? IonE’s Global 
Landscapes Initiative is 
on it. Teaming with in-
dustry, foundations and 
nonprofits, GLI is map-
ping crop production, ag 
inputs and environmen-
tal impacts around the 
world to boost food pro-
duction while protecting 
Earth’s infrastructure.
Learn more at environ-
ment.umn.edu/gli.

After the Fall
When the I-35W bridge 
crumpled beneath rush-
hour traffic in Minne-
apolis in August 2007, a 
lot of other things fell 
apart, too. In the months 
after, Pat Nunnally (CD) 
of the IonE-affiliated 
River Life program led a 
group examining how the 
bridge collapse altered 
our understanding of the 
river, region, city and 
transportation. Essays 
from the symposium 
have now been published 
by the University of Min-
nesota Press as The City, 
the River, the Bridge. 

We Know Better 
Forty lashes with a 
vinegar-soaked noodle  
to Momentum’s otherwise 
eagle-eyed editing team 
for failing to notice that 
pH in an acidifying ocean 
would be going down,  
not up (In Focus, Fall 
2010). We can only hope 
our high school chem 
teacher wasn’t paying 
attention either.

»»»»»»»»»»»»»»»»»

»»»»»»»»»»»»»»»»»

What memorable view has left you in awe of our amazing Earth? This photo of Half Moon 
Bay State Beach in California depicts Momentum photo contest winner WILLIAM C. EDDY’s 
response to that question. See more places of beauty through others’ eyes at environment.
umn.edu/momentum/webex. Want to be notified about our next contest? Join us at 
facebook.com/MomentumIonE.
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and colleagues aim to 
integrate plant trait data 
from around the world 
into a single searchable 
database, creating an 
unprecedented resource 
for developing improved 
models useful for com-
bating climate change, 
understanding threats 
to biodiversity and more. 
For more information 
see environment.umn.
edu/plantdata.

Sun x 3,000
Seven mirrored lamps, 
each with a 6,500-watt 

URBAN  
INSPIRATION
Eco-entrepreneur Majora  
Carter catapulted IonE’s 
MOMENTUM 2011 event series 
into the Twin Cities spotlight 
March 10 with inspirational in-
sights on how communities are 
finding new futures through 
environment-centered urban 
renewal. Next up: Hans Rosling 
with “A Fact-Based World 
View” April 26, and Sylvia Earle 
speaking on “Sustainable Seas: 
The Vision, the Reality” May 
12. To find ticket information & 
view a video of Carter’s presen-
tation, go to environment.umn.
edu/momentum/eventseries.

»»»»»»»»»»»»»»»»»

Plants, Unite!

People know a lot about 
plants—but what we 
know is scattered across 
thousands of universi-
ties, government labs, 
nonprofit organizations 
and other research 
entities. With funding 
from an IonE Discovery 
Grant, resident fellow 
Peter Reich (CFANS) 

»»»»»»»»»»»»»»»»»

bulb, focus the energy of 
3,000 suns on a single 
3-inch-diameter spot in 
the lab of mechanical 
engineering professor 
Jane Davidson’s (CSE) 
windowless lab. Why? 
By bringing the sun’s 
power indoors, Davidson 
and colleague Wojciech 
Lipinski are speeding 
the pace of IREE-funded 
studies aimed at finding a 
commercially viable way 
to turn carbon dioxide 
into hydrocarbon fuels 
using concentrated solar 
energy. If they’re success-
ful, we’ll be able to easily 
store solar energy, then 
use it to run cars and 
other components of our 
existing, massive liquid-
fuel-based infrastructure.

Happy Returns
Like a 20-to-1 return on 
your investment? Over 
the past three years, IonE 
has used $6.6 million in 
University of Minnesota 
funds and $13.2 million in 
pass-through funds from 
the State of Minnesota’s 
Renewable Development 
Fund to leverage more 
than $134 million in addi-
tional federal, corporate 
and other funding.

1-Minute IonE
What is the Institute on 
the Environment? What 
does it do? If you have a 
minute, we have a video 
that will fill you in. Check 
it out at environment.
umn.edu/multimedia.

INTO AFRICA »»»»»»»»»»»»»»»»»»»
University of Minnesota Arctic explorers Aaron Doering and 
Charles Miller (CEHD) shed their parkas to spend two weeks in 
Burkina Faso, Africa, earlier this year on the first leg of EARTH-
DUCATION, an IonE-sponsored adventure-learning expedition 
aimed at discovering how education, environment and sustain-
ability interconnect around the world. See amazing photos, 
read an eye-opening blog and learn what’s next on their seven- 
continent trek at lt.umn.edu/earthducation1.

»»»»»»»»»»»»»»»»»
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by DAVID BIELLO
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The view from space offers a clarity about our chang-
ing planet less visible from the ground: spring thaw 
coming sooner year after year, the iconic snows of 
Kilimanjaro and glaciers across the globe dwindling—
and a great green wall of vegetation spreading across 
the region just south of Africa’s Sahara Desert.

This arid expanse, known as the Sahel, stretches 
from the Atlantic Ocean to the Red Sea. It has un-
dergone a remarkable transformation since farmers 
in nations across the region began to allow trees to 
grow amidst their crops. 

In some places it was by accident, as seeds 
sprouted from manure spread as fertilizer in Niger. 
In others it was by design, such as the “green dam” 
against the desert started in Algeria in 1971. But 
the result has been the same: improved harvests of 
millet, sorghum and other staple crops in a region 
gripped by perennial drought. 

Such “agroforestry” boosts yields by returning 
vital nutrients to the soil in the form of decaying 
leaves, shading crops from the harshest sun, and 
recharging underground water reserves. The trees 
also provide an additional source of income: wood 
for fires and construction. And they have another 
even more important benefit: They may help some 
of the poorest farmers in the world adapt to climate 
change—while potentially removing 
as much as 50 billion metric tons of 
carbon dioxide from the atmosphere, 
according to agronomist Dennis 
Garrity, head of the Nairobi-based 
World Agroforestry Centre. 

“The transformation of agricul-
ture into agroforestry is well underway,” Garrity says. 

“Agricultural systems incorporating trees increase 
overall productivity and incomes in the face of more 
frequent droughts, and agroforestry systems provide 
much greater carbon offset opportunities than any 
other climate mitigation practice in agriculture.” 

Climate change is already worse than anticipated 
by the U.N. Intergovernmental Panel on Climate 
Change. Extreme precipitation events, such as last 
spring’s flooding in Nashville, Tenn., or last winter’s 
drought in China, have become more frequent. Sea 
ice extents have reached record lows in the Arctic. 
And 2010 marked the end of the hottest decade in 
recorded history. 

Not only that, but the 0.7-degree-Celsius uptick 
in global average temperatures we’ve seen so far is 
only half the warming that can be expected from the 
concentrations of greenhouse gases already in the 
atmosphere, according to a 2010 report from the 
U.S. National Research Council. And as warming 
continues, according to the NRC report, the world 
can expect (among other things) a drop in the yield of 
cereal crops due to higher temperatures, an increase 
in heavy rainfall and a rise in ocean levels.

In other words, whatever measures might be 
adopted to reduce emissions of greenhouse gases, the 
world will still need to adapt to a changing climate. 
Indeed, that process has already begun.

Climate refugees
The Carteret Islands in the far southwestern Pacific 
are not on most maps of the Earth, too small to 
merit inclusion at just 1 square kilometer of total 
land mass spread among a cluster of coral atolls. But 
they just might make it big in the history books—as 
the (former) home of the world’s first true climate 
refugees. 

“The Carterets lie in a circular reef infringed by 
many reefs in a lagoon, very beautiful but going down 

really fast through shorelines degradation,” reports 
Ursula Rakova, a local resident. “Over the last 20 
years, [the] Carterets have been experiencing rising 
sea levels, and our chiefs got together and initiated an 
organization which could fast-track our relocation.”

The oceans rose roughly 2 millimeters per year 
over the course of the 20th century, creeping up the 
Carteret’s shores. The Carteret islanders may have 
made a bad situation worse by fishing with dynamite, 
destroying protective reefs in the quest for food after 
refugees flooded the islands during Bougainville’s 
war to secede from Papua New Guinea in the 1990s. 
But sea levels could rise meters more by this cen-
tury’s end as warmer ocean waters expand and the 

GREENING THE DESERT 
Tree-planting farmers in Africa’s 

Sahel region hope to make arid  
lands more productive in the face  

of perennial drought. 
PHOTO BY FRANCESCO TERZINI

From the sands of the Sahel to financial trading floors,  
individuals, businesses, nonprofits and governments are sizing 
up climate change–and adjusting their activities accordingly.

“The sea that was once a friend to us 
is basically now destroying the lives of 
my people.”T“The sea that was once a friend to us T“The sea that was once a friend to us 
is basically now destroying the lives of Tis basically now destroying the lives of 
my people.”Tmy people.”
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meltdown of vast ice sheets in Greenland continues. 
That would be the end of the Carterets—and many 
other small islands.

The government of a more famous island chain, 
the Maldives, has announced efforts to set aside 
money that would allow its more than 300,000 
citizens to secure a new homeland. But the 1,700 
or so Carteret islanders may be among the first to 
actually move. That’s because scientists estimate the 
islands will be drowned by 2015.

A 19th century sea captain dubbed the Carterets 
“Massacre Islands.” The massacre now is of the tradi-
tional foodstuffs of the inhabitants: taro, breadfruit 
and the like, poisoned by intruding salt water that 
is also fouling drinking water. Storm surges—and 
even waves at high tide—now routinely wash over 
entire islands in the group. 

The Papua New Guinea government has au-
thorized Carteret residents to move, and at least 

five families already have permanently relocated to 
Bougainville as part of what the islanders are call-
ing Tulele Peisa, or “sailing the waves on our own.” 
The move is expected to take at least a decade to 
complete, according to Rakova, who is helping lead 
the relocation effort. 

“The sea that was once a friend to us is basically 
now destroying the lives of my people,” she told 
OneWorldTV last fall. “When we move it means 
some parts of our culture will be destroyed, will be 
left behind because we need to adapt to the new 
situation.”

Rising waters
Sea level rise isn’t just affecting small islands. It is 
also altering lives in rich countries like the Nether-
lands. The Dutch decided in 2006 to come up with 
a long-term plan for coping with climate change. 

AGAINST THE STORM
Storm surge barriers such as the 
Hartelkering in the Hartel Canal are 
part of the Netherlands’ strategy to 
stave off rising ocean waters. 
PHOTO BY SIEBE SWART

WHAT IS ADAPTATION? Governments, businesses, nonprofits and people around the world are working to minimize global climate 
change by lowering the amount of CO2 we add to the atmosphere. But just as a bicycle keeps moving after you start to brake, climate change doesn’t halt the instant 
we act to slow it. That means that even while we reduce greenhouse gas emissions and create carbon sinks, we also need to prepare for changes already underway.  //  
How? One approach is to resist change—as Austrian ski resort owners have attempted to do by laying white plastic over glaciers to slow their melt. Another is to in-
crease our ability to roll with whatever punches climate change might throw—as engineers did when they designed a bridge between Prince Edward Island and mainland 
Canada with an extra meter of clearance to allow for rising seas. Yet a third is to adjust our old activities to new realities, as Inuit hunters are doing by moving their huts 
in response to thawing ice—and Kenyan farmers by moving planting dates to adjust to warmer, drier conditions.  //  Adaptation is not a substitute for cleaning up our 
carbon act. But it is an important complement as we both put on the brakes and prepare for a warming world. 
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How long? Two hundred years long. The plan is set 
to cope with sea level rises of as much as 4 meters 
by the end of that span. 

The Netherlands’ strategy covers everything from 
strengthening massive sea defenses, like the Delta 
Works series of dams and barriers, to planting trees 
to soak up CO2 while cooling Amsterdam and other 
cities. Massive dunes that protect the coast will be 
reinforced with dredged sand. Some land will be 
abandoned to rising sea levels—a managed retreat.

Part of the Netherlands is already below sea level, 
low-lying areas of, typically, farmland surrounded by 
dikes known as polders. To adapt to a world with both 
more intense periods of rainfall and longer droughts, 
the Dutch will need water storage, and that’s exactly 
what they will get by flooding these formerly drained 
areas. The essence of this part of the plan is summed 
up in its name, Planologische Kernbeslissing Ruimte 
voor de Rivier—“Space for the River.”

Certain communities that will remain drained 
will be designated as spillover zones to contain un-
usual floods. It’s as if New Orleans had designated 
the Ninth Ward as a place that would be flooded 
when faced with a powerful storm surge like the one 
created by Hurricane Katrina. Of course, that’s exactly 
what happened—but in an unplanned inundation 
that resulted in more than 1,400 deaths.

The Dutch are not alone. Communities from 
New Orleans to Kings County, Wash., are developing 
plans to deal with flooding—or at least strengthening 
levees in anticipation of new water flow conditions. 
And in January, the U.K. environment ministry 
released some of its suggested climate adaptation 
plans, including new standards for roads that will 
face hotter summer temperatures and even poten-
tially relocating fish from waters in the famous Lake 
District of northwestern England to cooler waters 
further north.

Carbon controls
Water is also a major concern when it comes to gen-
erating electricity. That’s because power plants that 
burn fossil fuels or split uranium atoms to produce 
turbine-turning steam need a lot of water to cool the 
steam once it’s done its job. As a result of droughts in 
the southeastern U.S. in 2007, some coal and nuclear 
power plants actually had to produce less electricity 
because there simply wasn’t enough water to do so. 

That’s one of the reasons electric utility Duke 

Award-winning freelance writer and photographer WENDEE HOLTCAMP has 
published in magazines such as Scientific American, National Wildlife, Nature, 
Smithsonian and Texas Parks & Wildlife.

ISLANDS IN THE SUN 
by WENDEE HOLTCAMP

ANYONE WHO HAS RELAXED UNDER AN OAK TREE on a hot summer day understands the cooling 
effect of vegetation. Trees do more than provide shade; they literally cool the air through the 
process of evapotranspiration. According to the U.S. Department of Agriculture, a single tree 
equals the cooling effect of 10 air conditioners running 20 hours a day. 

But when a region’s natural vegetation gets replaced with urban expanses of heat-radiating 
roadway, parking lots and rooftops, cities become concrete islands measuring 5 to 10 degrees 
hotter than the surrounding countryside. Scientists call them urban heat islands, and they can 
be killers. As climate warms, scientists expect more heat waves. Those in cities will suffer the 
effects even more than the rest.

“We have found most large cities of the U.S. to be warming at more than twice the rate of 
the planet as a whole,” says Georgia Institute of Technology city and regional planning expert 
Brian Stone, who has studied heat islands for more than a decade. 

During the 1990s, Stone and other scientists studied the heat island effect in megacities 
such as Los Angeles, Houston and Atlanta—mainly because higher temperatures increase smog 
formation. But then interest in heat islands waned. 

“With so much emphasis on global climate change, many atmospheric scientists have 
focused on the impacts of increasing concentrations of greenhouse gases, while neglecting 
smaller-scale issues such as urban heat islands,” says University of Minnesota climate scientist 
Peter Snyder, who recently received an Institute on the Environment Discovery Grant to study 
100 of the world’s biggest “Islands in the Sun” along with colleague Tracy Twine. Snyder and 
Twine are faculty in the College of Food, Agricultural and Natural Resource Sciences’ Depart-
ment of Soil, Water and Climate.

In the first heat island study of this scale, Snyder and Twine will explore what human and 
natural factors contribute to each city’s heat island, as well as what each city may be doing to 
mitigate it. Besides vegetation, the color and reflectivity of surfaces affect urban temperature. 
Dark colors absorb the sun’s energy and release it into the air as heat, while white or light colors 
reflect solar radiation, keeping a city cooler. 

“The key is to determine what manageable things cities are doing to reduce their tempera-
ture footprint, and then investigate the feasibility of applying them to cities in the U.S.,” says 
Snyder. Using a computer model, the researchers will toy with various “what if” scenarios to 
determine how they alter local, regional and global climate. “By discovering what factors most 
influence urban heat islands, citizens and politicians can make informed decisions that will 
cool their cities—whether that means planting more trees, changing up landscaping, or offering 
economic incentives for reflective white or vegetated rooftops.” 

PH
OT

O 
BY

 E
RI

C 
LO

ENVIRONMENT.UMN.EDU/MOMENTUMENVIRONMENT.UMN.EDU/MOMENTUM12



Energy—the third-largest CO2 emitter among U.S. 
corporations—is getting into solar energy. The 
power provider has installed photovoltaic panels in 
neighborhoods and on the rooftops of some of its 
larger customers, like a Food Lion grocery store in 
Salisbury, N.C.  

“We paid the customer to allow us to use their 
roof as if it was a plant site,” explains Jim Rogers, 
chief executive of the Charlotte-based utility. “It is 
just another way of making electricity.”

It also happens to be a way of making electricity 
that produces less of the CO2 causing climate change. 
Such low-CO2 sources of electricity—whether solar 
or new nuclear power plants—are exactly what 
Rogers and some other utility executives see as the 
future of power in the U.S.

 “It is very critical that we address the carbon 
issue,” Rogers says. 

Betting on the weather
Some companies are making money preparing for 
climate change—or, more specifically, the weather 
climate change will produce—via new weather 
derivatives. 

Weather desks like the one at Evolution Markets 
in White Plains, N.Y., help companies buy and sell 
the weather—specifically, heating degree days in 
winter and cooling degree days in summer. “Degree 
days” measure the deviation from a temperature that 
would require no heating in winter or cooling in 
summer. The idea is to buffer, say, a brewery against 
the loss in beer sales occasioned by an unusually 

cool and damp summer—or, more commonly, an 
electric utility against the loss in revenue that stems 
from an unusually cool summer that requires fewer 
people to use electricity in running air conditioners.

The most obvious customers for such a product 
are farmers, given the loss in yields that may be oc-
casioned by hotter summers. But one can even go 
so far as to take out futures contracts on the amount 

T

POWER PLAY
Conventional power  
generation uses tons of 
water. By installing solar 
photovoltaic  panels and 
batteries to store the 
electricity they generate, 
Charlotte, N.C.–based  
Duke Energy is increasing 
the resilience of its grid  
to drought.  
PHOTOS COURTESY OF DUKE ENERGY
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of snow that will fall in a given city, say New York 
or Chicago. Those who own the contracts receive a 
payout for every ex-
tra inch of snowfall 
above the average. 
Not a bad deal for the 
winter of 2010–11: 
The Windy City av-
erages 38 inches of 
snow a winter—and 
just received more than 50 inches for the fourth 
straight year.

Similarly, aid organizations such as the U.N. 
World Food Programme have bought insurance 
against climate change impacts. In 2006, the orga-
nization purchased insurance from AXA Re against 
the potential for catastrophic drought in Ethiopia. 
The policy stipulated that if rainfall dropped below 
a certain minimum amount, millions of dollars 
in insurance money would be paid out, in effect 
pre-funding the organization’s emergency response. 
Such “catastrophe bonds” have seen a sharp increase 
in use in the past year.

Preparing for the future
Red Cross and Red Crescent societies move in when 
disaster strikes. According to their own analyses, the 
emergency aid organizations have seen a doubling 
of weather-related disasters since 1990. So the aid 
groups established a Climate Centre in 2002 to help 
them adapt to a world of more frequent catastrophe. 
The idea is to prepare for disasters before they happen 
rather than simply respond to them afterwards. So, 
for example, a simple action like regularly clearing 
storm drains can cut down on the damage caused 
by an unexpectedly heavy or long-lasting downpour. 

Roughly $30 billion has been promised to fund 
adaptation efforts in the poorest countries going 
forward, as a result of last fall’s climate change nego-
tiations in Cancun, Mexico. International financial 
organizations such as the World Bank have begun to 
make loans specifically tied to adapting to climate 
change. For example, “Climate Investment Funds” 
offer loans and grants to countries to fund adaptation 
efforts, such as building renewable energy projects 
or helping farmers adapt to new weather conditions. 
Such loans are not without controversy, though, since 
some view them as having people who had little to 
do with climate change to pay for its impacts.

The key is making sure that relevant actions are 
taken when the timing is appropriate. 

“Planting trees 
against increased 
flood risks is 
likely an excellent 
action in some re-
gions to adapt to 
climate change-
related risks, but 

it is not what you do when a hurricane is imminent,” 
says Maarten van Alst, lead climate specialist at the 
Red Cross’s Climate Centre. “And sea level rise is a 
serious threat for the Netherlands, but we do not 
start evacuating Amsterdam tomorrow.”

In the end, the extent of the need to adapt to a 
warming world will depend on how much warming 
we choose to take on. The average temperature of 
the planet for the next several thousand years will be 
determined this century by those of us living today. 
Changing our lifestyles to minimize the adaptation 
burden we bequeath to future generations may prove 
the biggest adaptation challenge of all.

As atmospheric scientist Susan Solomon of the 
National Oceanic and Atmospheric Administration 
says, comparing CO2 emissions to cheesecake: “If 
I knew that every pound of cheesecake that I ate 
would give me a pound that could never be lost, I 
think I would eat a lot less cheesecake.”

DAVID BIELLO is an associate editor at Scien-
tific American focusing on environment and en-
ergy. He is also host of Beyond the Light Switch, a 
PBS television documentary airing this spring 
that examines the U.S. power supply. 

TELL US YOUR STORY 
What changes have you or others 

around you made to adapt to a changing 
climate? What changes are you con-

templating? Send us your story to share 
online: momentum@umn.edu. 

READY OR NOT 
Buffeted by increasingly frequent 

weather-related disasters, the Red 
Cross and Red Crescent societies are 

increasing emphasis on preparing 
for catastrophe.

PHOTO COURTESY OF BRITISH RED CROSS

In the end, the extent of the need 
to adapt to a warming world will 
depend on how much warming we 
choose to take on.I In the end, the extent of the need I In the end, the extent of the need 
to adapt to a warming world will I to adapt to a warming world will 
depend on how much warming we I depend on how much warming we 
choose to take on.I choose to take on.

ENVIRONMENT.UMN.EDU/MOMENTUM14



IN SEPTEMBER 2005, Al Gore was scheduled to address the National Association 
of Insurance Commissioners in New Orleans about the potential impact of climate 
change on the insurance industry.

The meeting was postponed—due to Hurricane Katrina. But the message got 
across. The hurricane itself served as a wake-up call to the industry, violently il-
lustrating the type of extreme weather climate scientists predict will become more 
common as the planet grows warmer.

In the years since, insurers have launched hundreds of efforts to better 
assess and mitigate climate change risks. Ceres, a coalition of investors and 
environmentalists, surveyed insurers in 2008 and counted 643 climate-related 
initiatives underway at 246 companies worldwide. The efforts range from funding 
research for new risk models to innovating new products and policies aimed at 
reducing carbon emissions, such as pay-as-you-drive auto insurance. Altogether, 
they paint a picture of an industry in the early stage of reevaluating both its risk 
and its responsibility with respect to climate change.

What spurred this newfound sense of urgency was the largest single year on 
record for U.S. catastrophe-related insurance payouts. Average weather-related 
losses had already been growing faster than premiums, population or the econ-
omy, from an average of about $1 billion per year in the 1970s to about $17 billion 
per year in the decade leading up to and including Katrina. The total for 2005: 
$71 billion. Allianz, Europe’s largest insurer, has said it expects weather-related 
losses to surge 37 percent during the current decade as intensity and frequency 
of flooding, wildfires and tropical storms grow due to global warming.

U.S. insurers are highly sophisticated when it comes to projecting risk based 
on historic trends. However, in a changing climate, logic suggests that what hap-
pened in the past becomes less telling for the future. The challenge, insurers say, 
is that most climate change research focuses on long-term global or regional im-
pacts, while most insurance decisions revolve around short-term risk to a specific 
address or property. There may be strong evidence that climate change will bring 
more frequent and intense weather-related events. But where? And when?

“There is no climate change model out there anywhere in the world today that 
can tell you with a degree of precision that would be necessary to factor into 
rates,” says Robert Hartwig, president of the Insurance Information Institute. 

DAN HAUGEN is a Minneapolis-based freelance writer who covers 
business and technology. His work has been published in Twin Cities 
Business, Delta Sky and other publications.

That may change soon. The Insurance Information Institute has partnered 
with Lloyd’s of London and Harvard University, among others, to create new 
weather-related catastrophe models that incorporate relevant data from climate 
change science.

Meanwhile, taking advantage of the opportunity to reduce the future 
threat of climate change by reducing release of planet-warming carbon dioxide, 
insurers are introducing new products to support renewable energy and energy 
conservation. 

One example is wind and solar power derivatives—basically, insurance for 
renewable energy developers that the wind will blow or the sun will shine. The 
guarantees spread the risk and make projects easier to finance.

In addition, at least two dozen auto insurers now offer pay-as-you-drive 
plans, in which the less customers drive, the less they pay. A pilot study by 
Progressive found that participants in Texas reduced their miles driven by about 
5 percent. Several auto insurers now offer discounts for driving fuel-efficient or 
low-emission vehicles.

“I don’t think it’s really broadly understood by the general public just how much 
influence insurance potentially has over behavior,” says Andrew Logan, director of 
oil, gas and insurance programs at Ceres.

Ceres recently helped convince the National Association of Insurance Com-
missioners to pass a policy recommendation to its members—state insurance 
regulators—asking them to require insurers in their states to publicly disclose 
how they are preparing for climate change. A handful of states have adopted the 
policy, including several large states with concentrations of insurance company 
headquarters.

Those reports are starting to become available, and so far they confirm what 
Logan already sensed: action is uneven, and, beyond a handful of leaders, many 
companies aren’t yet taking the issue as seriously as they should be.

“We’ve seen a lot of good progress over the last five to seven years,” he says, 
“but in a lot of ways we’re still really scratching the surface.”
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WHEN A FREAKISH HEAT WAVE struck France and central 
Europe in 2003, more than 50,000 people died in 11 days. 

Were they casualties of climate change? 
“That was a public health disaster,” says Jonathan Patz, professor of 

environmental studies and population health sciences at the University of 
Wisconsin–Madison. “Attribution to climate change is a difficult thing.”

And not simply because it is impossible to pin singular events on a 
changing climate. Other factors—changing land use, 
trade and travel, pest control, and air and water pol-
lution—obscure and overwhelm the effects of climate 
change. 

“It is really quite impossible to disentangle the many 
confounding factors,” says Patz.

That, however, has not kept experts from warning that 
climate change has the potential to affect health in many 
ways. In considering just four diseases—cardiovascular 
disease, malnutrition, diarrhea and malaria—and death 
from flooding, the World Health Organization estimated 
166,000 deaths could be attributed to the effects of climate change in 2000.

“Unlike a single agent of disease, or single toxic element or pollutant, 
climate change is something that cuts across many exposure pathways to 
affect our health,” says Patz. “These range from the direct effects of heat 
waves and even stagnant air masses and air pollution, to more of these 
ecologically mediated effects on infectious diseases.”

Public health and disease specialists have warned for more than a decade 
that a warming planet could threaten health, especially of the world’s poor. 

A 2009 report of the U.S. Interagency Working Group on Climate 
Change and Health noted that “climate change is currently affecting public 
health through myriad environmental consequences, such as sea-level rise, 
changes in precipitation resulting in flooding and drought, heat waves, 
changes in intensity of hurricanes and storms, and degraded air quality, 
that are anticipated to continue into the foreseeable future.”

Some impacts are intuitive. If warming leads to more and bigger tropi-
cal storms—a hypothesis still in doubt—then catastrophes like Hurricane 
Katrina will become more common. If climate change amplifies the world’s 
water cycle, as is generally accepted, increased rainfall and floods are likely. 

Worldwide, floods are the most common weather disaster. According to 
the United Nations, the number of people affected by floods and storms 
worldwide has risen steadily since 1975. Besides killing people outright, 
floods also pollute water supplies and lead to widespread waterborne 
disease such as cholera, cryptosporidiosis and giardiasis.

Also unsurprising are predictions of more killer heat waves. Writing in 
Nature, a team from Britain estimated “it is very likely” that human-caused 

global warming at least 
doubled the chances 
of the 2003 European 
heat wave. In the U.S., 
according to the Inter-
governmental Panel 
on Climate Change, 
Chicago is expected to 
brave heat waves with 
25 percent greater fre-
quency by the end of 

the century. Los Angeles can expect a four- to eightfold increase in heat 
wave days. According to the U.S. Environmental Protection Agency, heat 
is already the leading cause of weather-related death. The heat wave that 
hit Chicago in 1995 is estimated to have killed more than 700 people. 

But of all health hazards posed by climate change, one of the most 
intriguing is the expansion of infectious diseases. In a 2000 Scientific 
American article, Paul Epstein, associate director of the Center for Health 
and the Global Environment at Harvard Medical School, predicted the 
spread of tropical diseases, with maps of lurid colors forecasting an increase 
in malaria risk across Europe and the eastern United States. In 2007 the 
IPCC stated, “climate change currently contributes to the global burden 
of disease and premature deaths.” It makes sense: The world gets warmer; 
tropical and subtropical diseases move to higher latitudes. 

Indeed, though changes in the distribution of infectious disease can’t 
be definitively attributed to climate change, they definitely seem to be 
happening. Ticks carrying viruses associated with encephalitis are creep-
ing northward in Europe. A 2004 outbreak of gastroenteritis from the 
consumption of raw Alaskan oysters extended the known range of Vibrio 
parahaemolyticus northward by 600 miles. 

Climate change is predicted to expand the range of the black-legged 
tick, vector for Lyme disease. Nicholas Ogden, a researcher with the 

BY GREG BREINING

It is really quite impossible 
to disentangle the many 
confounding factors.”

MYRIAD CONSEQUENCES
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Centre for Foodborne, Environmental and Zoonotic Infectious Diseases 
in Quebec, predicts the tick could spread to much of southern Ontario 
and Quebec by 2020. 

Until recently, the mosquito-borne West Nile virus was confined to 
tropical and subtropical Africa. Since it reached the United States in 1999, 
it has spread across the continent as far north as Alaska. Research has 
pinned increasing infections on warmer temperatures, elevated humidity 
and heavy precipitation. 

Of all mosquito-borne diseases, malaria is the deadliest, killing close 
to 1 million each year. Many scientists predict malaria’s range will spread 
as the climate becomes more suitable for dozens of host species of mos-
quito. Taking into account both spreading malaria and increasing human 
population, the IPCC predicts an additional 220 million to 400 million 
people will be exposed to malaria during the next century. 

Despite these warnings, writes Sarah Randolph, professor of parasite ecology 
at Oxford University, “There is no single infectious disease whose increased 
incidence over recent decades can be reliably attributed to climate change.” 
Randolph calls the number of deaths due to climate change “inestimable.”

Scientists, she argues, have been beguiled by doom-filled scenarios 
while discounting situations where diseases are likely to decrease. They 
have assumed that climate will strengthen virulence rather than disrupt 

“the delicate balance between pathogen, vector and host.” 
“She forced me to take a more critical evaluation instead of just nod-

ding my head at what seemed to make sense,” says Kevin Lafferty, research 
scientist at the Western Ecological Research Center, UC Santa Barbara. 

CHANGE MAPPERS
BY ASHLEY KUEHL As precipitation patterns
and other global environmental conditions 
change, epidemiologists have already noticed 
new patterns in the incidence and severity of 
certain diseases, including skin cancer, asthma 
and food-borne illnesses. Identifying the lo-
cation and severity of such climate-related 
health changes is key to minimizing future 
risks. But how?

Sudipto Banerjee, associate professor of 
biostatistics at the University of Minnesota’s 
School of Public Health, is working to improve 
our ability to understand and predict impacts of 
climate change. Funded by a two-year American 
Recovery and Reinvestment Act grant, Banerjee 
and colleagues are developing new statistical 
models to study the effects of climate change on 

ASHLEY KUEHL is a freelance writer from 
Minneapolis. She has written about sus-
tainability and the environment for Twin 
Cities Daily Planet. 

health. They also are building new software that 
will allow health and environmental scientists 
to analyze large amounts of data from widely 
varying locations.

Banerjee uses spatial, or location-based, 
statistics to explore relationships among three 
data categories: weather, such as temperature 
and precipitation; pollutants, such as particulate 
matter and ozone; and health, including rates 
of asthma hospitalizations, nonmelanoma skin 
cancer and the food-borne disease salmonellosis. 

An essential component of Banerjee’s re-
search is creating mathematical models to con-
nect data with the locations where they were 
observed—indicating, for example, which parts 
of a state or county show highest risk for a par-
ticular illness. Studying data without tracking 

their recorded locations can skew results. “If 
you don’t account for space,” Banerjee says, 

“then sometimes conclusions that you draw can 
be wrong. Space can act as a confounder, in 
terms of confusing how the variables interact 
with each other.”

Banerjee’s research will help epidemiologists 
make statistical health predictions on a larger 
scale. “The challenge is to relate this variable, 
which has been recorded at a certain point, with 
data that has been recorded over a region,” he 
says. “So we build models to help us do that.”

Heavy precipitation and flooding increase the potential for disease transmission. 

CAUTIONARY VIEW
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small minority had made adaptation a top priority because they lacked 
knowledge, expertise or resources.

 “One of the most important things to do is to gather information,” 
says David Neitzel, a vector-borne disease specialist for the Minnesota 
Department of Health. “It’s important to have strong disease monitoring 
in place. We want to be able to see when things are changing.”

Scientists are trying to develop more sophisticated models to predict 
changing threats (see sidebar). As the World Health Organization has 
pointed out, the biggest problem, especially in poor societies, is not 
predicting a threat, but responding once it arrives. For that reason, says 
Neitzel, modern infrastructure, good health care and competent emergency 
response are the best preparation, “so that if some sort of disaster happens 
we’re able to adapt, so that people aren’t living underneath tarps.”

Lafferty wrote a cautionary review on climate change and infectious 
diseases that appeared in Ecology in 2009. 

“In going through the literature, I became more and more convinced 
that the story was much more complex,” he says. “At this point, if you 
look at the weight of the evidence for malaria and a lot of other infectious 
diseases, and at sort of the general theory about how organisms respond to 
the climate, the expectation is that we should see shifts, not net increases.”

Recent models, Lafferty says, show some diseases spreading in some 
areas, contracting in others. As an IPCC climate change working group 
summarized in 2007, “models project that, particularly in Africa, climate 
change will be associated with geographical expansions of the areas suit-
able for stable Plasmodium falciparum malaria in some regions and with 
contractions in other regions. … Some central Asian areas are projected to 
be at increased risk of malaria, and areas in Central America and around 
the Amazon are projected to experience reductions in transmission due 
to decreases in rainfall.”

A recent survey of local public health directors showed most believed 
climate change poses a formidable challenge to public health. Yet only a 

GREG BREINING writes about science, travel and nature for the New 
York Times, Audubon and other publications. His books include Super 
Volcano: The Ticking Time Bomb Beneath Yellowstone National Park and 
Paddle North: Canoeing the Boundary Waters–Quetico Wilderness. 

What’s the connection—if any—between a particular health 
problem and environmental conditions? Finding the answer re-
quires being able to look at how the problem and conditions vary 
geographically. That’s far more easily said than done when the 
different trends are measured or reported at different scales and 
in different ways. For instance, patients hospitalized for asthma 
might be represented as number per region (upper left), while 
data on the percent of people who smoke might be expressed as 
shades of gray (upper right), air pollution sources as dots of dif-
ferent magnitude (lower left) and weather data as pixels (lower 
right). Sudipto Banerjee is developing statistical tools to create 
a common “language” for these various ways of reporting data. 
The goal: to be able to identify which factors are most closely 
associated with a particular health problem and so could hold a 
key to solving it.

Anticipated changes due to demographic and climate change         170 MILLION 
additional Africans at risk of malaria by 2030        3-6 BILLION people expected 
to live in water-stressed areas in 2050      10x increase in people expected to 
be threatened by coastal flooding in 2080. Source: World Health Organization
to live in water-stressed areas in 2050      to live in water-stressed areas in 2050      
additional Africans at risk of malaria by 2030        additional Africans at risk of malaria by 2030        
Anticipated changes due to demographic and climate change         Anticipated changes due to demographic and climate change         
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"A strong focus on adaptation can help protect people’s livelihoods and 
strengthen their resilience in an uncertain climate future. It is therefore 
vital that adaptation is built into national development strategies." 
Helen Clark, United Nations Development Programme

The punch climate change packs varies from one country, 
region or continent to another. DARA, a Madrid-based 
humanitarian advocacy organization, recently partnered with 
the Climate Vulnerable Forum, comprising countries particu-
larly vulnerable to climate change, to create Climate Vulner-
ability Monitor 2010, an atlas of vulnerability. This infographic 

presents a small portion of the picture the Climate Vulner-
ability Monitor paints.  //  Vulnerability is grouped into four 
categories: health impacts, weather disasters, habitat loss 
and economic stress. Circles on the left side of each set 
indicate relative magnitude of vulnerability in 2010. Circles 
on the right indicate the same for 2030.
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CULTURAL 
CONNECTIONS
Why does the link 
between environment 
and music matter? 
Because ultimately 
the environmental 
crisis is a cultural 
problem—and music 
is one of the most 
powerful forms of 
cultural media-
tion, expression and 
communication, an 
emotional force with 
serious environ-
mental outcomes. 
Music is employed by 
malls and media to 
increase consump-
tion, performing an 
unsustainable eco-
logical role in much 
of contemporary 
society. But music 
can also inspire us to 
become better stew-
ards. Music links us 
to nature and helps 
us form meaningful 
cultural connections 
to the places where 
we live.
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U2’s 360° TOUR requires more than 100 trucks 
to move from city to city. The U.K. firm Carbon Footprint 
Ltd estimates the group would need to plant at least 20,000 
trees to offset the tour’s greenhouse gas emissions. Rock star 
David Byrne called U2’s tour environmental “overkill.” 

Byrne is not the only global pop star who is becoming more 
aware of—and working to reduce—music’s environmental 
impact. Guster, Arcade Fire and Radiohead are among the 
growing number of musicians who perform carbon-neutral 
concerts. They and other bands incorporate environmental 
education directly into their concerts. 

Now, if only music researchers could catch up.
Fortunately, more and more musicologists are gaining 

ecological interest. From the environmental impact of violin 
manufacture to the cultural resonance of eco-pop, an increas-
ing number are examining the many ways in which music 
relates to environment. Most of this work is taking place in 
an emerging subdiscipline of musicology: ecomusicology. 

In the past, music scholars have shown sporadic interest in 
the relationship between music and the environment. In The 
Music of Nature, published in 1838, William Gardiner argued 
that music is one of humanity’s most integral connections 
to nature. The book captured a large readership—including 
Charles Darwin, who read it before writing On the Origin 
of Species in 1859. At various times since, musicologists have 
undertaken environmental studies of music, but that work 
has never coalesced into a sustained, field-changing focus.

Until fairly recently, the term “ecology” has been either 
employed metaphorically in musicology or restricted to the 
most immediate performance contexts. In the 1970s, Canadian 
composer and environmentalist R. Murray Schafer instituted 
“soundscape studies,” which inspired many scholars to study 
music and sound as environmental phenomena. However, 
although several landscape designers and architects were 
inspired by Schafer to integrate critical soundscape principles 
into their designs, Schafer’s very promising movement failed 
to ignite wider interest in the musicological community.

Three decades later, a new generation of musicologists is 
bringing attention back to soundscapes, renewing Schafer’s 
call for a more ecologically resonant understanding of musical 
performance. Among them is Ellen Waterman, director of the 
School of Music at Memorial University of Newfoundland. 
Waterman and a dynamic group of graduate students have 
been reminding musicologists that ecomusicology has much 
to draw on beyond literary ecocriticism. Searching for relevant 
theory, ecomusicologists have found literary ecocriticism ap-
pealing, but there is a point at which theories developed for 

the written and spoken word fail to capture music’s unique 
qualities. Ecomusicology is finally starting to formulate its 
own theoretical frameworks.

Now, almost everyone seems to be jumping on board. 
The Society for Ethnomusicology dedicated its entire 2010 
conference to the theme “Sound Ecologies.” Although only 
a handful of conference papers actually dealt with environ-
mental matters, it showed there is a growing desire to take 
environmental questions seriously. 

In fact, ethnomusicologists have completed some of the 
most fundamental ecomusicological studies. For example, 
ethnomusicologist Steven Feld has studied the ritual re-creation 
of birdsong among the Bosavi of Papua New Guinea, and, in 
Where Rivers and Mountains Sing, Theodore Levin explores 
the connection between “throat singing” of Tuvan musicians 
of Inner Asia and the Tuvan caves in which it was developed 
and is often performed. Rather than simple theses and uni-
versal laws, cultural scientists like Feld and Levin uncover 
each society’s deep musical connections to place. As with the 
music of other societies, Bosavi and Tuvan music reflects and 
reproduces cultural connections to nature. In fact, it is hard 
to imagine a deep environmental connection without music.

The most promising new group of ecomusicologists might 
be the American Musicological Society’s Ecocriticism Study 
Group. Leading the way is society co-founder and chair Aaron 
Allen. When asked why he and his colleagues started the study 
group, Allen answered, “To save the world.” 

Of course, Allen does not really believe music will lead 
to environmental salvation. However, he points out that “the 
environmental crisis is fundamentally a cultural problem” and 
that cultural researchers, including musicologists, can contrib-
ute a great deal to our understanding of ecological problems.

Allen, a musicologist at the University of North Carolina 
at Greensboro, notes that colleagues used to snicker when he 
mentioned ecomusicology. They don’t anymore. As a further 
sign of acceptance, ecomusicology has recently been included 
in The New Grove Dictionary of American Music. In other 
words, it seems to be taking off. 

So, what do ecomusicologists do? Answers to that are as 
wide-ranging as music’s relationship to the environment. 

Some ecomusicologists explore how music motivates and 
persuades consumers, activists or political actors. Others are 
concerned about the direct impacts of sound, such as the ef-
fects of loud music and urban noise on bird communication 
and reproduction. Musical neuroscientists and anthropologists 
have begun thinking about the social and evolutionary roles 
of music in relation to human ecologies, past and present. 
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BY CHRISTOPHER BAHN  Since he was a child, 
Craig Minowa’s two driving passions have been 
music and environmentalism. As the leader 
of critically acclaimed indie-rock band Cloud 
Cult, he’s built a career that puts both at the 
center of his life. 

Cloud Cult began as a solo project in 1995, 
while Minowa (pictured front left) was an en-
vironmental sciences student at the Univer-
sity of Minnesota. It has grown into a group 
that’s earned a devoted cult following for its 
philosophical and expansive indie-rock on al-
bums such as “Feel Good Ghosts (Tea-Partying 
Through Tornadoes),” “The Meaning Of 8” 
and its latest disc, “Light Chasers.” 

During that time, Minowa and his wife 
and bandmate Connie Minowa (pictured front 
center) have been trailblazers in greening the 
music industry through Earthology, a nonprofit 
organization that functions as Cloud Cult’s 
record label as well as, more recently, the um-
brella for their environmental projects outside 
of music, including Connie’s green outreach 
work with local American Indian tribes. 

Perhaps ironically, Minowa’s Cloud Cult 

lyrics rarely touch directly on environmental 
concerns. “Initially there was a conscious inten-
tion to have the shows be this eco-environmental 
educational experience. We’d do these mini-
Woodstock on wheels,” says Minowa. “The 
audience didn’t take too kindly to that. It didn’t 
feel very natural.” 

He found instead that there was a greater 
impact to be made by showing how the music 

Some ecomusicologists are more interested in the semiotics of sound, the 
meanings people ascribe to place through music, and what those musical 
meanings entail for sustaining ecosystems.

Ecomusicologists widen musicological research to include local, regional 
and even global contexts. Traditionally, musicology has tended to focus on 
text and performance alone. While fundamental, such considerations do 
not allow for holistic and systemic—and therefore ecological—understand-
ings of music to develop. Ecomusicologists are reintroducing ecosystems 
thinking to the study of music.

Allen’s research is an excellent case in point. At the 2010 Society for 
Ethnomusicology conference, Allen underscored “the connections between 
ecological sustainability and cultural sustainability.” His own research on 
violin manufacture makes the point by demonstrating how the violin brings 
hardwoods from Brazil and Italy together onto “the global stage.” Allen 
connects the overharvesting of hardwoods on a local level to globalized 
musical practices, using the violin as both metaphor and material link for 
understanding music’s complex relationship to global ecologies. 

In the past, many musicologists have had trouble incorporating mate-
rial questions into their aesthetic analyses. That struggle is mirrored by 
material scientists’ difficulties in dealing with anthropogenic variables, 
such as music. In his 2004 book, Ecocriticism, literary critic Greg Garrard 

argues that the way to bridge this divide is to develop more “constructive 
relations between the green humanities and the environmental sciences.” 
Ecomusicologists are forging such synthetic connections, much in the 
spirit of biologist E.O. Wilson’s call for interdisciplinary “consilience.”

That is a primary purpose of ecomusicology. From studies of Ferde 
Grofé’s advocacy for the Grand Canyon to John Luther Adams’ contem-
porary work in the Alaskan wilderness, ecomusicologists are playing a 
critical role in bringing together the humanities, social sciences and natural 
sciences. The goal is to understand musical ecologies more holistically so 
that musical research, production and performance can help create sus-
tainable soundscapes and societies. From climatologists’ satellite images 
to biochemists’ molecular models, our understanding and conception of 
environment is mostly visual. Ecomusicology is making us aware of the 
sound dimension as well. 

Thus far ecomusicology has focused mainly on classical music. But what 
about the music most people listen to on their iPods? Is anyone examining 
that? The honest answer is, “not many.” However, while classical musicolo-
gists are leading the way, there are signs that popular music researchers will 
catch up. For example, David Ingram’s book The Jukebox in the Garden 
provides a historical survey of the culture industry’s troubled pop ecology, 
as well as promising exceptions. From Joni Mitchell’s “Big Yellow Taxi” 

industry could put environ-
mentally friendly methods 
into practice—and not just 
by talking, but by example. 
“With [Cloud Cult’s first 
album] ‘Who Killed Puck?’ 
came the necessity to create 
a business model that would 
allow me to pursue my music 
career in an environmental 
way. So I started to do that, 
and created Earthology, 
which other people started 
to grasp onto as a model that 
they could learn from, too.”

Earthology allows the 
Minowas to control all as-

pects of making their music, from songwriting 
to touring to manufacturing and distributing 
their records. It’s the latter area where they’ve 
had the greatest environmental success. Their 
first major victory was in finding an alternative 
to plastic-heavy CD packaging. 

“This was 1999, and they still had the long 
boxes in the stores and were really struggling 
with this mega-packaging for a relatively small 
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ECO-ARTISTS 
For a snapshot of some of today’s artists mixing music and the 

environment, visit environment.umn.edu/momentum/webex.
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MARK PEDELTY is an associate professor in the University of Min-
nesota School of Journalism and Mass Communication (College of 
Liberal Arts) and a resident fellow with the Institute on the Envi-
ronment. His new book on popular music and the environment, Rave 
Paradise or Rock in a Parking Lot?, was published this spring.

CHRISTOPHER BAHN is a Twin Cities–based writer and editor who has been covering the 
arts and popular culture for nearly 20 years for publications including The Onion A.V. Club,
MSNBC.com and Rake Magazine.

FREE DOWNLOAD! “You’ll Be Bright” from Cloud Cult’s “Light Chasers” album 
available at environment.umn.edu/momentum/webex

BEYOND SELLING SOFT DRINKS

(1970) to “Gaia” (2010), a hit by Mexico’s pop idol, Belinda, a rare cadre 
of popular musicians has demonstrated concern for the environment. 
Those who study popular music are finally following suit. 

Why does ecomusicology matter? For starters, music fits into the big black 
box of “anthropogenic variables” so often used to describe cultural influ-
ences on the environment. Ill-equipped to deal with the human beliefs 
and behaviors that alter ecosystems, many environmental scientists set 
them aside, assuming social scientists and others will eventually attend 
to the complex problem of culture. Ecomusicology is musicology’s way 
of taking up that challenge.

As musicologists, neuroscientists, paleoanthropologists and others have 
shown, music plays a central role in how humans think about the world 
and act within it. If our songs are all about sex, love and consumption, we 
might have a problem. Songs that draw our attention to environmental 
problems hold the promise to do more than just sell soft drinks. 

In truth, very few songs will be written about endocrine disruptors or 
carbon cycling, but there are hundreds of other ways music relates to envi-
ronmental outcomes. As Aaron Allen has shown, the fate of Pernambuco 

forests in Brazil is determined in part the musical tones demanded by 
aficionados, virtuosos and luthiers alike. The fate of timber is tied to, well, 
timbre. Similarly, music connects kids to Coke machines, protesters to 
policies and folksingers to forests. 

Environmental researchers are just beginning to examine musical 
ecologies in earnest. New wave or passing fad, ecomusicology holds great 
promise to expand our understanding of ecosystems and, perhaps, lead 
to even more sound ecologies. 

product,” Craig Minowa says. The Minowas 
began collecting discarded CD cases from college 
bookstores, which grew into receiving thousands 
of the plastic jewel cases in the mail, which they 
would hand-clean for reuse in new products for 
Cloud Cult and more than 100 other bands from 
across the country. They also began printing 
CD inserts with recycled paper and vegetable 
inks, and working to eliminate the PVC-based 
plastic wrapping around CDs. 

Going green has not been easy, and although 
their idealistic intentions have never wavered, 
the Minowas have found that some environ-
mental practices have been more effective than 
others. To offset the carbon footprint from driv-
ing from city to city on tour, the band plants 
trees (more than a thousand so far). 

“And we figure out how much energy we 
use onstage, and in the recording process and 
et cetera, and pump that back into the grid 
with wind energy,” says Minowa. “That’s as 
close as we can get right now. It’s still a really 
dirty equation, and it’s still less than perfect. 
No equation in the environmental field is as 
perfect as you want it to be.”

More ambitious plans to use van-mounted 

solar panels and biodiesel fuel didn’t pan out 
as well as hoped. “We did the math behind it 
and realized that the amount of additional fuel 
it was taking to carry the batteries across the 
country was more energy than what the solar 
panels were generating. It’s an example of the 
ongoing quest we have in the environmental 
arena to constantly reassess the solutions we’ve 
already come up with, because sometimes the 
things that seem like good fixes have a hole in 
the bucket. In order to be effective environmen-
talists, we have to constantly stay on our toes.” 

The band also met resistance in convincing 
clubs to start recycling programs. “There are so 
many venues that don’t do it, and it’s so easy 
to do. ... We went so far as to bring recycling 
bins with us in our trailer. And that was another 
steep learning curve: You can’t really haul that 
much recycling out of a club with your gear,” 
Minowa laughs.

The title of one of Cloud Cult’s best songs 
seems apropos here: “No One Said It Would 
Be Easy.” But despite any setbacks, Minowa 
counts their efforts as a success. “We’ve gone 
from people really scratching their heads about 
why we’re doing what we’re doing, to a gradual 
societal awakening that’s really exciting to see,” 
he says.

Minowa says he hopes more bands and 
record labels will follow Cloud Cult’s example. 

“It’s surprisingly affordable these days to 
mitigate your ecological impact. You can get 
environmentally manufactured CDs at a price 
that’s really comparable to the conventional. 
Even in the days when the entire tour was 
charged on the charge card—it hits you in the 
pocketbook, obviously, but there’s a lot more to 
worry about than that. When you’re thinking 
about yourself as a citizen on this planet, it’s a 
natural part of your responsibility.”
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THE BLAME GAMETHE BLAME GAME

In the 2006 film An Inconvenient Truth, one 
of the more memorable comparisons that 
Al Gore offers his audience is the supposed 
difference between the state of climate sci-

ence and how it is portrayed in the news media. 
His comparison opens like this: “Isn’t there a 
disagreement among scientists about whether 
the problem is real or not?”

“Actually, not really,” answers Gore. 
“There was a massive study of every scien-

tific article in a peer-reviewed journal written 
on global warming in the last 10 years,” Gore 
continues, referring to a 2004 essay published in 
Science by historian Naomi Oreskes. “They took 
a big sample of 10 percent, 928 articles. And you 
know the number of those that disagreed with 
the scientific consensus that we’re causing global 
warming and that it is a serious problem out of 
the 928: Zero.” Gore then goes on to discuss an 
industry-linked memo that planned to “reposi-
tion global warming as a theory rather than fact.” 

 “But have they succeeded?” he then asks. 
“There was another study of all the articles in the 
popular press,” says Gore, referring to a 2004 
study by social scientists Max and Jules Boykoff. 

“Over the last 14 years they looked at a sample 
of 636. More than half of them said, ‘Well, we 
are not sure. It could be a problem, may not be 
a problem.’ So no wonder people are confused.”

Gore repeated his comparison in his 2009 
book Our Choice: A Plan to Solve the Climate 
Crisis, citing again the Boykoff study. In a 2010 
blog post, Gore repeated the critique, asserting: 

“Over all the media’s coverage of the climate issue 
has been atrocious.”

Gore is the most prominent voice among 
a chorus of climate advocates who continue to 
blame societal inaction on news coverage. In 
fact, the assertion has become a well-worn ritual 
that animates scientific meetings, public forums, 
blogs and popular writing. 

Yet the reality of news coverage is more com-
plex than commonly argued. Just as important, 
the persistent belief that media show false bal-
ance in coverage of climate change serves as a 
dangerous distraction, averting critical reflection 
on our policy and communication approaches 
to the problem.

CONVEYING CONSENSUS  » In 
a 2007 study titled “Flogging a Dead 
Norm?”, Max Boykoff examined 
climate change coverage appearing 

between 2003 and 2006. He found that by 2006, 
false balance in coverage had almost completely 
disappeared from major U.S. news outlets. More 
than 96 percent of coverage that year reflected 

the consensus view that climate change was real 
and humans were a cause. 

As Boykoff and others have described, not 
all dimensions of the climate debate have a clear 

standard by which to rate journalists. On the 
assertions that CO2 warms the planet and that 
humans contribute to climate change, there is 
overwhelming scientific agreement, and therefore 
a clear objective basis to judge the media if they 
fail to accurately convey this consensus. Other 
assertions, however, such as whether climate 
change has intensified hurricane impacts, or 
if cap-and-trade legislation is an effective solu-
tion, remain subjects where journalists should 
emphasize some debate and discussion.

In a recent report, I replicated Boykoff’s stud-
ies to assess coverage between 2009 and 2010, as 

THE BLAME GAME
It’s easy to blame the media for climate change confusion.  

It’s also incorrect—and dangerously distracting.
BY MATTHEW C. NISBET
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SPRING 2011 27SPRING 2011FALL 2010SPRING 2011

BY 2006, 
FALSE BALANCE IN COVERAGE 
HAD ALMOST COMPLETELY 
DISAPPEARED FROM MAJOR U.S. 
NEWS OUTLETS.



Congress debated cap-and-trade legislation, as 
the Copenhagen climate talks took place, and as 
publicly released e-mails from the University of 
East Anglia were debated, an incident now known 
as “Climategate.” Using standard social science 
procedures, three graduate students were trained 

to reliably rate a representative sample of cover-
age taken from the New York Times, Washington 
Post, CNN.com, Politico and Wall Street Journal. 
They were asked to judge whether the reality and 
causes of climate change were portrayed accord-
ing to the consensus view (climate change is real 
and human caused), balanced view (we don’t 
know if climate change is real, or if humans are 
a cause), or dismissive view (climate change is 
not happening, or there is no role for humans).

Across the two-year period, at the New York 
Times, Washington Post and CNN.com, at least 
nine out of 10 news and opinion articles re-
flected the consensus view on climate change. 
At Politico, during this period, at least seven 
out of 10 articles portrayed the consensus view. 
Only at the Wall Street Journal did this trend not 
hold up. Yet even in this case, the difference in 

portrayal was confined largely to the opinion 
pages. Across the two-year period at least eight 
out of 10 news articles at the paper reflected the 
consensus view, but at the opinion pages, less 
than half of the articles portrayed climate change 
as real and human caused.

The dismissive nature of 
the Wall Street Journal opin-
ion page is consistent with 
the findings from other re-
cent studies. Analyzing cov-
erage between 1997 and 2007, 
Australian communication 
researcher James McKnight 
notes the strong emphasis by 
News Corporation–owned 
newspapers and TV outlets 
in the U.K., Australia and 
the U.S. to emphasize in their 
commentary the uncertainty 
of climate change, framing cli-
mate science as dominated by 

political correctness and, in contrast, contrarians 
as courageous dissenters.

SUSCEPTIBLE SCIENTISTS » If 
analyses as far back as 2006 clearly point 
to an absence of false balance in news 
coverage, why is belief in false balance 

so pervasive? 
As I review in the report, research shows that 

individuals more heavily involved in an issue, 
such as climate scientists, tend to view even 
objectively favorable media coverage as hostile 
to their goals. They also tend to presume exag-
gerated effects for a message on the public and 
will take action based on this presumed influence. 

Scientists are also susceptible to the biases of 
their own political ideology, which survey data 

show is overwhelmingly liberal. Ideology shapes 
how scientists evaluate policy options such as 
cap and trade as well as their interpretations 
of who or what is to blame for policy failures 
(usually the media and conservatives). Given a 
more liberal outlook, stronger environmental 
values and a deeper trust of government than 
the general public, it is often difficult for sci-
entists to understand why so many Americans 
have reservations about complex policies that 
impose costs on consumers without offering 
clearly defined benefits. Compounding matters, 
scientists—like the rest of us—tend to gravitate 
toward like-minded sources in the media. Given 
their background, they focus on screeds from 
liberal commentators that reinforce a false sense 
of a “war” against the scientific community.

Progress on climate change requires clear 
vision. If environmental organizations are go-
ing to effectively reformulate policy following 
the demise of cap and trade, and if science or-
ganizations are going to empower Americans 
to participate and make decisions on the issue, 
scorn for media needs to be replaced by critical 
self-examination.

BIG THINK
For Nisbet’s blog on communication, 

culture and public affairs, visit 
 bigthink.com/blogs/age-of-engagement.
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INDIVIDUALS MORE HEAVILY INVOLVED IN 
AN ISSUE TEND TO VIEW EVEN OBJECTIVELY 
FAVORABLE MEDIA COVERAGE AS HOSTILE 
TO THEIR GOALS. 

THEY ALSO TEND TO PRESUME EXAGGERATED 
EFFECTS FOR A MESSAGE ON THE PUBLIC 
AND WILL TAKE ACTION BASED ON 
THIS PRESUMED INFLUENCE. 

MATTHEW C. NISBET is associate professor 
of communication and director of the Cli-
mate Shift Project at American University in 
Washington, D.C. Read “Climate Shift: Clear 
Vision for the Next Decade of Public Debate,” 
the paper on which this article is based, at 
climateshift.org. 



AT THE INTERSECTION OF MILLIONS 
OF TWEETS, billions of Web pages and an ever-
shifting appetite for content and conversation 
is Dialogue Earth, a start-up nonprofit media 
project with a mission to increase public under-
standing on issues of environmental importance. 

The project, funded in part by the Institute 
on the Environment, has developed an innova-
tive process to create trustworthy science-based 
messages that are relevant and engaging, and 
have the potential to become widely distributed 
without advocating a particular action or policy.

Dialogue Earth’s approach combines three 

FINGER ON THE PULSE Dialogue Earth’s “Pulse” interactive tool makes it possible to monitor opinions inferred from social media. To create this map of 
sentiment about global warming, researchers collected Twitter posts containing “global warming,” “climate change” or “#climate” during a six-day period in 
March 2011. Crowd-sourced workers were asked to infer, based on a detailed set of instructions, whether each Twitter author believed global warming was 
occurring. The color of the states indicates the percent of Twitter posts originating in that state that indicate a belief that global warming is occurring. States 
colored gray had insufficient data. Dialogue Earth is working to refine the approach and apply it to monitoring social media on an ongoing basis.

DIALOGUE EARTH

core activities: identifying hot topics, develop-
ing key science points and stimulating creative 
storytelling.  

To identify relevant and timely topics, re-
searchers are developing a process for mining 
social media for trends in how various topics 
are covered. This spring they plan to launch 
a publicly available tool for tracking trends in 
opinions extracted from social media.

Once they identify a topic in need of an 
infusion of objective, science-based information, 
team members will collaborate with subject-
matter experts from across academia, industry, 

government and environmental advocacy orga-
nizations to develop key science points. To bring 
the science points to life, the team works with 
creative storytellers to produce a series of videos 
on each topic, diverse in style but all adherent 
to the key points. 

For its pilot content test, Dialogue Earth 
successfully engaged an online community in a 
contest to create 90-second videos about ocean 
acidification. A project to create videos on the 
topic of energy is currently underway.

Learn more and view videos from the ocean acid-
ification project at dialogueearth.org/multimedia.

MAP KEY SENTIMENT No Yes
VOLUME OF TWEETS IN
MAJOR METRO AREAS

Small Large

Major metro area with insuf�cient data

+

–
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View Wilson’s presentation,  
“China’s Challenges: Energy, Environment and Development” at   

environment.umn.edu/momentum/webex.ENVIRONMENT.UMN.EDU/MOMENTUM30

SCIENTIST’S SOAPBOX

I STOOD IN AWE as a thin strand of metal was sheared from the 
outside of the 40-foot-high AP-1000 nuclear reactor vessel, landing in 
a 5-foot-high pile of curly steel shavings. In the background, my tour 
group could see huge hunks of Japanese steel being molded into five 
other reactors in various states of construction. Our guide told us this 
facility, a building the size of several city blocks in an industrial area 
outside Shanghai, could produce seven to nine 1,000-megawatt nuclear 
reactors each year. All told, 25 nuclear plants are currently under con-
struction in China, with 60 more in the planning stage.

We were visiting the Shanghai Electric Company factory as part of 
a World Resources Institute/Tsinghua University study tour I had been 
invited to join after spending a year in China as a visiting professor. To 
say the experience was eye opening would be an understatement. 

I work on energy and environmental policy, and to me China is 
the most interesting place in the world right now from a clean energy, 
climate and coal perspective. Until that day, I had never seen a nuclear 
reactor vessel being built. Not surprising: The U.S. hasn’t built a nuclear 
power plant in over 30 years. As I craned my neck to see the Westing-
house-designed vessel being trimmed to shape, I gained new apprecia-
tion for the international nature of energy innovation and development. 

The next building our group toured held massive wooden cases 
full of high-grade steel from Japan, Italy and France waiting to be 
transformed into steam turbines for coal-fired plants to further meet 
China’s booming demand for electricity. Currently electricity demand 
in China is increasing 9 to 13 percent per year, the same fast pace the 
U.S. saw post–World War II as we invested in industry and infrastruc-
ture to build a modern America. Projections estimate China will add 
an additional 1,000 gigawatts of new coal-fired power plants by 2035—
roughly two times the TOTAL capacity of coal plants in the U.S. today.

The third facility we visited that day was filled with row upon row 
of 1.5 to 3 MW wind turbines. Wind turbines are being installed in 
China at breakneck speed: Installed capacity grew from 1.3 GW in 
2005 to an estimated 41 GW at the end of 2010, making the country 
the global leader in installed wind capacity. Although an estimated 20 
to 25 percent of Chinese wind turbines are not yet connected to power 
lines, investment in a smart grid—focused mainly on transmission—
aims to alleviate this problem. 

We also stopped at the largest coal-to-methanol gasification plant in 
the world (which uses a GE gasifier), a privately owned thin-film solar 
photovoltaics factory (tapping Applied Materials technology), and the 
soon-to-be-opened GreenGen integrated gasification combined cycle 
(IGCC) demonstration power plant. 

China is working furiously to build infrastructure to power its 
booming economy. While serious challenges remain—the air quality 

Energized
While U.S. energy and climate policy 
founders, China forges ahead.
by ELIZABETH WILSON | photo by Ryan Pyle/Corbis

ELIZABETH WILSON is an associate professor of energy and envi-
ronmental policy and law at the University of Minnesota Humphrey 
School of Public Affairs and a resident fellow with the Institute on 
the Environment. She spent the 2009–10 academic year at Tsinghua 
University in Beijing, China, as a McKnight Land-Grant professor.

gave me a new appreciation for the Clean Air Act, and coal is still 
projected to generate over 70 percent of electricity in 2035—it’s clear 
this is a nation intent on pushing the boundaries of innovation when 
it comes to electric power technologies. Massive state investment fuels 
academic and industry research, and large-scale deployment allows for 
rapid adoption of the latest gasifiers, nuclear reactors, wind turbines, 
solar water heaters and more efficient coal plants. 

As Americans, we like to think of our nation as the international 
epicenter of innovation. But just as manufacturing and production 
have done in the past, innovation is rapidly going global. 

We also picture ourselves as good world citizens—but this, too, 
is changing. Throughout the tour we were continually asked, “Why 
should we reduce our greenhouse gas emissions, when the U.S. isn’t 
doing anything to reduce yours?” Whether China’s push for low-carbon 
electricity technologies is driven by a desire to reduce greenhouse gas 
emissions or an eagerness to spur domestic innovation for future eco-
nomic growth, the results are reshaping global energy innovation.

I went to China to look and learn. What I witnessed gave me a new 
appreciation for the challenges, rewards and sheer pace of develop-
ment to be found there. It taught me that international innovation has 
important implications for the future of technology, in both China and 
the U.S. Perhaps most important, it showed me that U.S. inaction on 
climate and energy undermines both our moral authority to ask others 
to alter their systems and our ability to compete in the international 
innovation arena. 

Two weeks before my visit to the Shanghai Electric Company, 
the U.S. Senate decided not to pursue a bill that would have capped 
greenhouse gas emissions and created a low-carbon energy policy. My 
experience in China made it clear to me how shortsighted this decision 
really was. It eroded not only our ability to design and deploy new en-
ergy technologies, but also the very foundation of America’s innovation 
capacity—and with it, I fear, our long-term economic prosperity. 

Without a comprehensive climate and energy policy, we face a real 
risk of being left behind in the shaving pile as China and other nations 
forge ahead. Creating such a policy could be a redeeming first step to-
ward reclaiming our title as global innovators and good world citizens. 
That, I believe, is a goal we all can agree on.
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“As Americans, we like to think of our nation as the  
international epicenter of innovation.  

But just as manufacturing and production have done in the past,   
INNOVATION IS RAPIDLY GOING GLOBAL.”



WHEN WE THINK OF TROPICAL FORESTS, 
MOST OF US IMAGINE TROPICAL RAIN-
FORESTS—lush Tarzan-vined, toucan-toting 
tangles of vegetation, exotic insects and other 
lurking creatures found in precipitation-rich 
places near the equator.

IonE resident fellow Jennifer Powers 
thinks of the “other” tropical forests—the 
ones that have trees that drop their leaves, en-
dure periodic dry seasons and are among the 
most endangered ecosystems on Earth. 

Tropical dry forests once made up four of 
every 10 acres of tropical forest worldwide. 
But over the past century these spectacular 
landscapes have been squeezed to nearly 

nothing under pressure from ax and plow. 
Now, thanks to valiant conservation efforts, 
they’re regrowing—creating rich opportunity 
to study not only how this unique ecosystem 
works, but also how nature heals. 

Powers, an assistant professor in the Col-
lege of Biological Sciences, is doing just that. 

“I work on the happy side of land use change,” 
she says. “[The forest] is coming back.”

Powers first became interested in complex 
ecosystems as a high school student in Italy, 
literally (and, yes, littorally) knee-deep in 
intertidal communities inhabiting the shores 
of the Adriatic Sea. When she started college 
in Oregon, she turned her attention to forest 

ecosystems. After working briefly in tropical 
rainforests, she encountered a tropical dry for-
est and, in her words, “fell in love.”

“Dry forests are such an important biome,” 
she says. “They’re just grossly understudied.”

Powers’ main focus is on understanding 
the interplay among the makeup of plant 
communities, human land use and ecosystem 
function. How fast do demolished forests 
regrow? How diverse is the resulting mix 
of trees? How does the amount of carbon 
trapped in the soil change? Do rates dif-
fer across different soil types? Answers to 
questions like these yield important clues to 
how human activity affects the patterns and 

ENVIRONMENT.UMN.EDU/MOMENTUM32

Make Mine Dry
Watching endangered forests regrow, Jennifer Powers discovers clues  
to how plants, ecological processes and land use intertwine.
by MARY HOFF | photos by RONALD REYES

SNAPSHOT



processes that contribute to healthy forest 
ecosystems and ultimately to the well-being of 
those who rely on them for food, clean water, 
carbon storage and other ecosystem services. 

Tropical dry forests are particularly great 
systems for studying interactions, Powers says, 
because they have fewer kinds of plant species 
than tropical rainforests, yet a wide range of 
plant “functional traits”—strategies for deal-
ing with the challenges the environment poses, 
such as dropping leaves during the dry season.

“It’s a huge amount of diversity, but it’s 
tractable,” she says. Not only that, it’s also 
pertinent: Climate change is expected to 
make tropical rainforests drier, so work like 
Powers’ will help us understand tomorrow’s 
warmer world. 

Powers has conducted much of her tropical 
dry forest research in the Área de Conserva-
ción Guanacaste (ACG), a government-run 
conservation reserve and education center in 
northwestern Costa Rica. She chose that site, 
rather than an established international tropi-
cal research center, quite deliberately. 

“I wanted to set up a long-term research 
program in a place where the results of studies 
could have a direct impact on conservation 
and management,” she says. “I didn’t want to 
be in a bubble.”

That commitment to being locally relevant 
recently led Powers and colleagues to create 
a nonprofit organization to help more closely 
connect research and on-the-ground informa-
tion needs. With support from IonE, Powers 

held a workshop with ACG staff last summer 
to identify strategies to help research better 
inform park management, and vice versa.

“I hope other people can take the lessons 
we learned and implement them in their own 
way,” she says. “As ecologists, we just think if 
we do all this research and sit back it’s going 
to be used. [But] you can’t just publish your 
work and wait for it to be useful. …The 
burden is on us.”

“YOU CAN’T JUST publish your workpublish your work
	 	 								and wait for it to be useful.”

Editor’s note: Jennifer Powers was recently awarded a 
prestigious National Science Foundation Faculty Early 
Career Development (CAREER) grant to continue her 
work exploring the relationship between tropical dry for-
est carbon dynamics and plant traits, disturbance and 
environmental factors. The project will include develop-
ing and distributing educational materials on tropical 
dry forests to thousands of Costa Rican schoolchildren. 
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XCEL    =    # 1 WIND POWER PROVIDER IN THE U.S.    //    CAPACITY TO POWER MORE THAN 3,000,000 HOMES
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2B or Not 2B?
In search of an economical way  
to store wind power.
by MELANIE WARNER | photo courtesy of Xcel Energy



SOMETIMES when residents of Luverne, Minn., catch a glimpse of the 
dozen wind turbines sitting atop farmland a few miles outside of town, 
the towering white pinwheels look as if they’re barely moving. That’s 
because the biggest winds come sporadically, such as when storm fronts 
bear down, or between the hours of 12 a.m. and 4 a.m., when everyone 
is sleeping.

Up until recently, this has been something of a problem. The gusts 
that make Minnesota one of the richest sources of wind-based electrici-
ty in the U.S. are inconsistent and blow strongest at night, when energy 
is least needed and market prices for electricity are at their lowest.

But now, instead of simply dumping some of that excess nighttime 
power, Xcel Energy, the Minneapolis-based utility that buys the wind 
farm’s electricity output, is capturing it in 20 massive sodium-sulfur 
batteries situated in the prairielands several miles west of Luverne. 
Stacked inside two semitrailer-sized aluminum lockers, the batteries are 
capable of discharging 1 megawatt, enough to power 500 homes for 
seven hours. 

Frank Novachek, Xcel’s director of corporate planning, says this 
demonstration project—funded in part by IonE’s Initiative for Renew-
able Energy and the Environment—allows Xcel to access that wind 
energy whenever it wants, whether for meeting unexpected demands or 
evening out electricity flows. 

“It’s been up for about a year and a half and we’ve found that it 
does a great job of smoothing energy. Overall, it’s performed beauti-
fully,” he says. 

Xcel’s Wind-to-Battery (W2B) project is a $4.6 million bet on wind 
becoming a prime-time contributor to America’s electricity needs. A big 
player in renewable energy development, Xcel, whose service area ex-
tends south to Texas and New Mexico, gets more of its electricity from 
wind—some 8 percent—than any other utility company in the U.S. 
And that number is poised to go higher. Under state law, by 2020 the 
company is required to generate 30 percent of the electricity it supplies 
to Minnesota customers from renewable sources. In Minnesota, that’s 
going to mean lots of nocturnally spinning turbines. 

Ned Mohan, a professor of electrical engineering in the University 

of Minnesota’s College of Science and Engineering, says batteries have 
the potential to dramatically boost the economic appeal of wind energy. 

“The promise with batteries is that you can buy it cheap, like at night, 
store it and then sell it high,” says Mohan, who is studying the econom-
ics of battery storage for Xcel. “You could store it in the Midwest when 
the wind is blowing and then supply it to Michigan, for instance, 
where prices are higher and there’s lots of demand.”

That’s the theory anyway. Xcel’s W2B test is promising, but it’s still 
just a test. Because industrial-scale, 80-ton battery installations are pro-
hibitively expensive, you won’t see them popping up next to wind farms 
any time soon. According to Xcel’s Novachek, prices need to drop by at 
least 50 percent in order for batteries to become a viable option.

For this reason, batteries are just one of the possibilities the utility 
industry is considering as it plans for a future more reliant on renew-
able energy. Other technologies include storing electricity in devices 
called flywheels, upgrading transmission grids to better distribute and 
manage intermittent energy sources, and storing energy in electric ve-
hicles. “If 10 percent of all Minnesotans had EVs, they could have that 
wind power trickle into the car battery at night,” says Michael Noble, 
executive director of Fresh Energy, a St. Paul–based nonprofit promot-
ing clean energy. 

Novachek says Xcel remains open to all of these possibilities, but 
sees the greatest promise in battery storage. After spending $4 million 
on the Luverne project, the company is writing a check for another 
$1.5 million for a lead-acid battery trial near a solar testing facility in 
Aurora, Colo. Although sun-based power obviously doesn’t have wind’s 
nighttime issues, it’s even more unpredictable as an energy source, with 
outputs dipping every time the sun ducks behind the clouds.

As for the cost of batteries descending to more earthly levels, No-
vachek thinks it’s a matter of when, not if. “There are lots of companies 
out there doing interesting R&D, and they claim to have promises for 
reducing costs,” he says. And when those new, more efficient technolo-
gies evolve, Xcel will already have already made the investment to 
figure out how they work and how they can be best incorporated into a 
distributed electricity system. 

MELANIE WARNER is a Boulder, Colo.–based freelance writer who 
covers food, the environment and green business. Her articles have 
appeared in the New York Times, Fast Company and Fortune, and online 
at BNET.

WIND    =    8% OF XCEL’S ENERGY MIX TODAY    //    20% OF XCEL’S ANTICIPATED ENERGY MIX BY 2020
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Science journalism is in big decline. In 1989, 95 U.S. newspapers had dedicated science sections. Today only a 
third still do. Science blogging now supersedes traditional reporting.      What does the shift from mainstream 
media to blogs and agenda-based media mean for society’s ability to address environmental issues? Does it 
reduce the quality and credibility of information? Or enrich us with a greater multiplicity of voices? To learn 
more, Momentum asked a science journalist in the mainstream media, along with an online reporter who fo-
cuses on the politics of energy and the environment.

WHILE THERE IS DEFINITELY a decrease in the number of report-
ers covering every issue out there, there’s a stable, core group of writers 
covering environmental issues like climate change. But you have got 
to want to find it. Energy, climate and environment issues constantly 
come back into the limelight and get mainstream coverage when things 
happen, such as blackouts in the West, the oil spill, Hurricane Katrina, 
9/11, gas prices shooting up to four bucks, IPCC or Gore’s movie.

Niche publications serve a very important role. There are people out 
there who demand to use this information all the time, not just when 
something else brings the issue back into the spotlight. As a reporter 
specialized in this topic, I cover energy and the environment constantly. 
I know who to talk to, who to reach out to—and people want to pay 
for that. 

Regarding point of view, absolutely, it’s good to have opinion news 
out there. There’s a readership that wants writers who think similarly. 
Some of it is funny and hits a point right on. I read Grist and conserva-
tive blogs, trying to see what everyone has to say. I take a lot of it with 
grain of salt. You can certainly see there is an agenda—either solve 
global warming or stop policy. 

I hasten to say opinionated news media has probably always been 
that way, with a Democrat newspaper and a Republican newspaper in 
each city. Now the Internet makes things more available to people you 
tend to agree with. People are reading, and that is a good thing. If they 
read a publication like mine, we are trying to call balls and strikes from 
what I would like to think is the middle. 

I DON’T SEE THE DECLINE in science writing as bad as other parts 
of journalism. At AP, we haven’t had cuts that affect science or environ-
ment writing at all. But for the public, the changes in media consump-
tion habits means everything is more fractionalized and factionalized. 
People want to read and view people who agree with them, and they 
don’t want to see or hear anything that is not part of their worldview. 
It has always been that way to some extent, but it has gotten easier. 
If I were a climate change denier and only wanted to listen to Rush 
Limbaugh, I could have done that 10 years ago. If I were a Greenpeacer 
who didn’t want to hear the other voices that conflicted with my world-
view, I could’ve found my news. With new media, it allows things to 
echo more on both ends of the spectrum. 

The AP has a kind of credibility that blogs and agenda media don’t 
have, but it’s more than that. For my work, I hold a mirror to the 
world in terms of science, climate change and the environment. I still 
think people want to read and view that. I have been covering science 
and the environment for about 20 years, and so we provide the exper-
tise. We are not here to feed one worldview or another. 

The shrinkage of the conventional press is neither bad nor good, it 
just is. If you want to read nothing but agenda-based media, you can 
do it. But you will be more informed if you read reality-based media. 
Either way, I don’t think it is the media’s job to have people be more 
or less engaged with science and the environment. Whether people are 
engaged should have little to do with media.

Darren Samuelsohn
Senior Energy & Environment Reporter 

POLITICO

Seth Borenstein
Science Writer

The Associated Press

LISA PALMER is a journalist and editor based in Maryland. She reports regularly on the environment, climate change and 
green business for national magazines and online media. Last year, Palmer served as development editor for the National 
Academy of Sciences’ America’s Climate Choices project.
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News vs. Views by LISA PALMER



Majora Carter courtesy of Majora Carter Group // Hans Rosling by Elisabeth Toll // Sylvia Earle by Kris Krug

MAJORA CARTER HANS ROSLING SYLVIA EARLE
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“If given the proper  
care and feeding, anyone 

can do anything.”

“I’m neither an  
optimist nor a pessimist,  

I am a possibilist.”

“Our lives depend  
on the ocean and the  

creatures that live there.”

Spring 2011  |  Ted Mann Concert Hall  |  Minneapolis, MN 
The University of Minnesota’s Institute on the Environment is pleased to present the inaugural Momentum 
event series, featuring today’s leading visionaries on the topics of science and technology, arts and media,  

and social entrepreneurship as they relate to the environment in the 21st century.

environment.umn.edu/momentum/eventseries
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