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Because one is the world we have been given. 

“There is no plan B, as there is no planet B”. The UN Secretary-General
Ban Ki-Moon made this comment as he joined over 100,000 demonstrators
on the People's Climate March through New York a few months ago. 

ONE is the acronym for Only Natural Energy. Here we do not want to re-
peat the obvious: all energy sources are natural, as they exist in nature. Un-
fortunately the way these sources are exploited can very rarely be considered
compatible with the natural environment they belong to. 

When we say Only Natural Energy we aim to summarize with these three
little words the starting point and the final goal: those natural resources,
despite their exploitation, must be kept compatible with nature. A difficult
balance to achieve. Difficult but unavoidable. 

Climate change requires action. Full stop. Plain and simple. But when you
talk about energy sources or climate change even the most evident fact does
not receive a 100% consensus. Quite the opposite. Accusations of bias are
the general rule.

ONE has no other ambition than to remain unbiased and to provide a good
selection of the most interesting articles about climate change, new techno-
logies, policies and strategies in the energy field. Nothing more, nothing
less.

FIRST ROW
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Grappling with its worst energy crisis in more than a
decade, Brazil is making its first big move to develop a
local solar power industry that could help reduce its de-
pendence on a battered hydro power system.

In October, Brazil will hold an
auction to negotiate energy to
be produced exclusively by
solar farms, the first ever of
the kind in the South Ameri-
can country.

Power companies have registe-
red some 400 projects for the
auction, but many remain
wary of the outlook for solar
power in Brazil and say they
need more clarity on inve-
stment conditions and finan-
cing before signing any deals.

The auction could negotiate up to 10 gigawatts (GW),
although industry sources estimate final volumes at a
much smaller level, varying from 500 megawatts (MW)
to 1 GW. Sun-kissed Brazil has one of the highest solar
radiation factors in the world and plenty of land for
solar farms, plus large reserves of silicon, used to make

solar panels.

Yet the country has almost no solar power generation,
while its BRICS partner China, for example, added 12
gigawatts last year alone – enough to supply around 10

million homes.

OBSTACLES
The solar power industry sees
room for a significant expan-
sion in Brazil, but not without
hurdles.

"Red tape is still a big pro-
blem, as well as the taxes," said
Alberto Cutter, sales director
for emerging markets at Jinko,
a top producer of photovoltaic
(PV) panels.

He complains about taxes at federal and state levels,
which add complexity to the business and increase the
cost to bring solar panels to Brazil by almost 50 percent.

"In Chile, for example, where the market is growing re-
ally fast, taxes are zero for solar equipment, similar to
what we see in 95 percent of the countries we operate,"

Brazil readies big push on
solar energy but companies 

are waryBy MARCELO TEIXEIRA and ANNA FLAVIA ROCHAS(edited by BERNARD ORR)
Reuters

Sun-kissed Brazil
has one of the hi-

ghest solar radiation
factors in the world
and plenty of land,
plus large reserves

of silicon 
for solar panels.



he said.

Nelson Colaferro, chairman for lobby group Absolar,
hopes the government will take into consideration the
high costs resulting from taxes
and the lack of scale when set-
ting the maximum price in the
auction.

He expects a ceiling of bet-
ween 250 and 300 reais ($110-
$132) per megawatt hour
(MWh). By comparison, a pre-
vious auction open to non-
solar energy sources awarded
contracts at an average price of
130 reais/MWh ($57), mostly
to wind projects.

FINANCING
Companies such as Swiss ABB, a leading producer of
inverters used to send solar power to the grid, will watch
how the October auction pans out to decide whether

to invest to increase capacity in Brazil.
"We are evaluating ... It will depend on the demand co-
ming from the auction," said Bruno Monteiro, a mana-
ger for the solar segment on ABB's Brazilian operations.

Financing will be another key
factor companies will be clo-
sely watching. Brazil's gover-
nment said it will offer public
credit to investors, but the
conditions have yet to be relea-
sed.

Project owners fear the finan-
cing will come with require-
ments for use of locally
produced equipment, which
could increase costs. Brazil
aims to add 3.5 GW to the

grid from solar power projects by 2018.

Originally published 
in the Reuters

August 11, 2014 
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So much soot belched from the old power plant here
that Mike Zeleny would personally warn the neighbors.
“If the wind was blowing in a certain direction,” Mr.
Zeleny said, “we’d call Mrs. Robinson down the street
and tell her not to put out her laundry.”

That coal plant is long gone, replaced by a much larger
and cleaner one along the vast Saskatchewan prairie.
Sooty shirts and socks are a thing of the past.
But as with even the most modern coal plants, its smo-
kestacks still emit enormous amounts of carbon dio-
xide, the invisible heat-trapping gas that is the main
contributor to global warming. So this fall, a gleaming
new maze of pipes and tanks — topped with what looks
like the Tin Man’s hat — will suck up 90 percent of the
carbon dioxide from one of the boilers so it can be ship-
ped out for burial, deep underground.

If there is any hope of staving off the worst effects of
climate change, many scientists say, this must be part
of it — capturing the carbon that spews from power
plants and locking it away, permanently. For now, they
contend, the world is too dependent on fossil fuels to
do anything less.

If all goes as planned, the effort in Saskatchewan will
be the first major one of its kind at a power plant, the
equivalent of taking about 250,000 cars off the road.
And at least in theory, that carbon dioxide will be kept
out of the atmosphere forever.
“Think about how far we’ve come,” said Mr. Zeleny,

who recently retired after four decades here, most re-
cently as plant manager.
Despite President Obama’s push to rein in emissions
from power plants across the United States, coal is not
going away anytime soon. The administration expects
coal will still produce nearly a third of the nation’s elec-
tricity in 2030, down from about 40 percent today, even
if Mr. Obama’s plan survives the political onslaught
against it.

The challenge is even more stark overseas. China al-
ready burns almost as much coal as all other nations
combined, and its appetite keeps expanding. Wor-
ldwide, coal consumption in 2020 will be about twice
what it was in 2000, according to the United States
Energy Information Administration, and will continue
to grow for decades.

Even the abundant natural gas unleashed by fracking,
while cleaner than coal, is a major source of greenhouse
gases. Ultimately, many scientists say, those emissions
will need to be trapped and stored, too.

“If you want to carry on using those fossil hydrocar-
bons, that means cleaning up their emissions,” said
Stuart Haszeldine, a geologist at the University of Edin-
burgh. Capturing carbon, he said, “is the single best
way of doing that.”

Yet it is no magic bullet. Because it requires so much
energy, sucking up carbon reduces a plant’s ability to

Corralling Carbon Before It
Belches From StackBy HENRY FOUNTAIN

New York Times



make electricity — the whole point of its existence.
There are basic questions of whether carbon dioxide
can be safely stored underground. And the technology
is expensive. Updating the Saskatchewan plant alone
cost $1.2 billion — two-thirds of which went for the
equipment to remove the gas.

In the pine woods of Kemper County, Miss., another
carbon-capture effort is taking shape, in a massive new
power plant that will be fed a steady diet of coal from
the strip mine next door. Bruce Harrington, the opera-
tions manager, likened the hulking beast to an anthill:
It seems curiously quiet on the outside, but deep within
an army of workers is cutting, welding and testing. Di-
sturb it, he said, and thousands of people will come
pouring out.

Battling de-
lays, the plan-
t’s owner,
S o u t h e r n
C omp a n y ,
hopes to have
it open next
year. But it is
more com-
plex than the
S a s k a t ch e -
wan effort,
and the price
tag has bal-
looned to $5.5 billion, more than double the original
estimate.

“It’ll work,” Mr. Harrington said. “It won’t be easy at
first, but it’ll work.”

Though the world has known for decades how to cap-
ture carbon dioxide from power plants, scant progress
has been made. The United States and other nations
have paid for research and helped some projects — Ca-
nada gave $220 million to the Saskatchewan plant’s
owner, SaskPower, and Southern Company received
$270 million from the Department of Energy — but the
costs are high enough that few other power companies

have done much beyond study the concept.
Crane work on the carbon capture section of a power
plant in Kemper County, Miss. Credit Aaron Phillips
for The New York Times
“There’s no market,” said Edward S. Rubin, a professor
of engineering and public policy at Carnegie Mellon
University, unless governments impose “a requirement
to substantially reduce emissions.”

That is precisely what is happening here in Saskatche-
wan, given the Canadian government’s recent restric-
tions on coal plants both old and new. But whether Mr.
Obama’s new rules are aggressive enough to spur a
change in the United States remains unclear. Some ex-
perts see the Obama policy as a turning point, a mo-

ment that
could help
drive the bu-
siness of col-
l e c t i n g
carbon dio-
xide. Yet the
administra-
tion has been
wary of pu-
shing too
hard, war-
ning that any
move to force
existing coal
plants to si-

phon off their carbon dioxide emissions “would affect
the nationwide cost and supply of electricity.”

The Obama administration plans to require that future
coal plants capture their carbon dioxide, a rule that
some utilities and politicians, particularly from coal-pro-
ducing states, have vowed to fight. But for now the man-
date is largely an empty one, because coal is so
uneconomical compared with natural gas that no one
expects many new American coal plants to be built in
the foreseeable future.

“If you give power companies a loophole, they’re not
going to do the thing,” said Howard J. Herzog, the di-
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rector of a research program on carbon capture and sto-
rage, known as C.C.S., at the Massachusetts Institute
of Technology. “Why should we even consider C.C.S.?
Let’s just do natural gas.”

So at a time when many experts say 10 or more projects
need to be undertaken to improve the technology and
reduce costs, the opposite is happening. Work to mo-
dify a coal plant in Texas is expected to start this year,
but there are only a few other projects worldwide, all in
the planning stage. And as some government subsidies
have begun to dry up — notably, federal stimulus funds
in the United States — several efforts have been delayed
or canceled.
“I’m concerned,” Mr. Haszeldine said. “Governments
around the world see C.C.S. as a good thing. But the-
y’re not pushing hard enough on enabling that to hap-
pen.”

The Costs

The technology has been around, in one form or ano-
ther, for nearly a century, used at some refineries and
other industrial plants, including large ones in Illinois,

North Dakota, Canada and Norway.

But removing carbon dioxide from the swirl of gases
unleashed at a power plant is challenging, akin to pluc-
king just a few colored Ping-Pong balls out of the air
from a swarm of mostly white ones.

To do the job, the equipment is enormous. At the Sa-
skatchewan plant, called Boundary Dam, a liquid che-
mical latches onto carbon dioxide molecules after being
sprayed onto a plume of combustion gases. The “strip-
per,” where the carbon dioxide is finally pulled away, is
160 feet high — so high it pokes out of the roof.

The Boundary Dam power station in Saskatchewan will
suck up 90 percent of the carbon dioxide from one of
its boilers. Credit SaskPower
Beyond the equipment costs, efficiency is lost because
some of the steam that would normally generate elec-
tricity goes to the stripper instead. And a monstrous
motor compresses the carbon dioxide — until it effecti-
vely becomes a liquid — for transport. All told, captu-
ring the carbon dioxide at Boundary Dam will sap
electricity generation by about 20 percent, using as



much energy as about 25,000 homes. Experts call it the
“energy penalty.”

Storage Concerns

Injecting liquids deep underground can present pro-
blems, too. Pumping wastewater from oil and gas pro-
duction into the ground has been linked to spates of
small earthquakes in Arkansas, Ohio, Oklahoma and
other states.The carbon dioxide could taint drinking
water, or eventually rise to the surface and bubble into
the atmosphere, defeating the entire purpose.

In the most extreme case, leaking carbon dioxide could
harm or kill people. In Cameroon, a volcanic lake sud-
denly released a cloud of naturally forming carbon dio-
xide in 1986, suffocating 1,700 people.

Still, carbon dioxide has
been buried around the
world with few pro-
blems. In Norway, a mil-
lion tons have been
stored every year since
1996, injected into san-
dstone about 3,000 feet
beneath the North Sea.
(By some estimates, that
site alone could store as much carbon dioxide as the
world could capture for years.) Picking the right geolo-
gical features could minimize the risk of earthquakes
and leaks. But even then, storage wells would have to
be monitored, presumably forever, at a cost someone
would have to bear.

If done poorly, storing carbon dioxide can cause pro-
blems, said David Hawkins, the director of climate pro-
grams with the Natural Resources Defense Council, an
advocacy group. “But that’s also true with operating an
oil refinery.”

An Economic Case

Most of Boundary Dam’s carbon dioxide will not sim-
ply be buried in storage wells. Instead, the emissions

from burning one fossil fuel — coal — will become a tool
to extract and consume yet another: oil.

After being sold and shipped through a 40-mile pipe-
line to an oil field, the carbon dioxide will be pumped
into old wells, where it will mix with the oil inside, ma-
king it flow better. The process is known as enhanced
oil recovery, and while some of the carbon dioxide will
come up with the oil, it will be compressed and injected
again. Over time, nearly all of it should remain under-
ground.

“It won’t be easy at first, but it’ll work,” said Bruce Har-
rington, operations manager, standing. 

The oil and gas industry has done this for decades, mo-
stly with naturally occurring carbon dioxide that accu-

mulates underground.
But each year in North
America, more than 15
million tons of carbon
dioxide from industry are
used as well. Selling that
carbon dioxide to the oil
industry helps make a bu-
siness case for capturing
it at places like Boundary
Dam.

The practice could be expanded at many oil fields
around the United States and beyond, experts say, po-
tentially storing billions of tons of carbon dioxide and
serving as a bridge to the day when it becomes neces-
sary, and economical, to store the gas elsewhere.

To prod the industry, Congress is weighing incentives,
including tax credits, loan guarantees and tax exem-
ptions.

“It’s not going to happen by itself,” said Senator Mi-
chael Bennet of Colorado, a Democrat who is chairman
of a Finance Committee panel on energy. “There ought
to be broad bipartisan support for measures like these.”
As for the apparent incongruity of using carbon dioxide
captured from coal to produce more fossil fuels, Mr.
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Hawkins said his group had struggled with the issue.

“Our view is that the most likely consequence is not to
encourage more consumption of oil,” he said. Rather,
drawing more oil from existing fields will reduce the
need to develop new ones, “and that’s an environmen-
tal plus,” he said.

The Future

Boundary Dam’s owner will evaluate the project for two
years before deciding whether to capture carbon dioxide
from other boilers at the plant, which it says it could
do at lower cost. Part of the calculus is that, less than

10 miles away, there is an almost limitless supply of
cheap coal that it otherwise might not be able to use as
Canada’s new standards take hold.

“We had to figure out if we could continue using coal
as a fuel source for the next 100 years,” said Mr. Zeleny,
the former employee.

As for the United States and the rest of the world, the
prognosis for carbon capture is less clear. If the United
States moves forward, China and other countries may
make bigger strides as well. 

This month, the United States and China announced
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plans for several collaborative research projects.

“How this will play out over time is hard to tell,” said
Professor Rubin of Carnegie Mellon. “Inevitably, there
will be a balance between technological capability, cost
and political realities.”

Others were even more upbeat. Dan Reicher, who di-
rects the Steyer-Taylor Center for Energy Policy and Fi-
nance at Stanford University, said the Obama
administration’s recent moves on emissions could be a
catalyst.

“We’re finally getting some clarity on where we’re hea-
ded on carbon emissions,” Mr. Reicher said, arguing
that collecting carbon dioxide could become a signifi-
cant industry.

“We need every tool in the toolbox to address climate
change,” he said.

Originally published 
in the New York Times

July 21, 2014 
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The number of onshore wind turbines in Britain has
reached 30,000 after increasing by 13 per cent last year,
according to research.
The disclosure has prompted suggestions that the wind
industry is encroaching upon the countryside by ste-
alth. The figure dwarfs the total that is commonly quo-
ted by the industry, which currently stands at 4,399.
The discrepancy is because the lower figure does not in-
clude the vast numbers of small and mid-sized turbines

that have the capacity to produce less than 100kW of
electricity each.
The smaller turbines range from "micro" roof-top tur-
bines to those that can reach over 100 feet tall and have
been installed by thousands of farmers and landowners
across the UK. By comparison, the biggest onshore tur-
bines can reach 475 feet tall.
The issue of wind power is likely to be a key election
battleground after David Cameron pledged that there

True scale of wind 
industry revealedBy EMILY GOSDEN

Daily Telegraph



would be no more subsidies for onshore wind under a
Conservative government.
Wind farms have often met with strong local opposi-
tion, and are estimated to add £765 million a year to
consumers’ bills through subsidies, according to the Re-
newable Energy Foundation.
Many Tories fear that the issue could cost them crucial
votes in rural areas.
Analysis by RenewableUK, the wind industry body,
shows that the total number of turbines increased by
13 per cent, to 29,353 at the end of last year, and is now
expected to have surpassed 30,000.
Developers have told The Telegraph that they have seen
a surge in interest in smaller wind
turbines around the country.
Data compiled by Earthmill, a
specialist in farm turbines, sho-
wed a 60 per cent rise in the num-
ber of “live” planning
applications for small and mid-
sized turbines since October, with
810 applications in the system at
the end of last month.

Chris Heaton-Harris MP, who has
led the campaign against onshore
wind turbines, said: “The true
scale of onshore wind and its cost
is only just beginning to come to
light.
“Small-scale turbines can be as
controversial as big wind farms, depending on where
they are sited. I am very pleased my party has said we
will let local communities decide where to site these
things.
“But my opinion is we have too many already because
the subsidy is too high, and we are backing a losing
horse in the race for sustainable energy.”
He said the smaller turbines “can go much closer to
people’s homes”.
He added: “It is proximity to other dwellings that causes
the upset.”
In 2013, 605 medium and large-scale turbines of more
than 100kW were installed. In the same year, Renewa-
bleUK estimates that 3,536 smaller turbines were also
installed

However, the data for so far in 2014 shows that the in-
stallation rate for the larger turbines is slowing, amid a
tougher planning regime as communities secretary Eric
Pickles calls in more applications for review. Only 141
turbines of 100kW or greater capacity have been instal-
led so far this year.
Steve Milner, director of Earthmill, said that small and
mid-sized turbines were popular with farmers as they re-
duced their energy costs.
He said that a 225kW turbine – which could reach 147
feet tall – could cost up to £500,000 to install.

A farmer could however expect to recoup that cost wi-
thin 10 years through a combina-
tion of subsidies, which are
funded through levies on consu-
mer energy bills, the avoided costs
of buying power, and additional
income from selling surplus
power. The subsidies would con-
tinue for a further 10 years, mea-
ning they could expect to make a
further £500,000, he said.
But Mr Milner said that gaining
planning permission was getting
“significantly harder”. “There are
more objections and more hoops
to jump through,” he said.
Jennifer Webber, director of ex-
ternal affairs at RenewableUK,
said: “Small and medium wind

turbines are a lifeline for Britain's rural economy – re-
search shows that 40 per cent of farmers are generating
much-needed income from renewables, and a further
61 per cent are intending to do so over the next five
years, so we could soon see three out of every four far-
mers using renewable energy.
“The vast majority of the onshore wind turbines instal-
led in the UK are micro, small and medium-sized tur-
bines installed by people living in rural areas generating
their own power, and protecting themselves from the
cost of having to import energy”.

Originally published 
in the Daily Telegraph

May 16, 2014
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Peabody Energy chief executive Greg Boyce is calling on
coal producers to spend more time and money fighting
“symbolic” movements against the industry and is con-
fident China will not adopt a cap on carbon emissions.
As the anti-coal collective gathers more mainstream bac-
kers, St Louis-based Mr Boyce says the industry needs
to do more to counter the attacks, particularly the glo-
bal fossil fuels divestment cam-
paign. But he is confident that
“coal always wins out”.

“If as an industry if we spent
more time educating, if we all
spent more money, we would
have less of these symbolic moves,
which are really done without a
full knowledge of the equation,”
he said in an exclusive interview.
If the coal industry “spent more
time and money explaining the
good that we do . . . people [would]
understand what the new coal in-
dustry looks like”, he said. Mr
Boyce expects global coal demand
to grow by 700 million tonnes
over the next three years, driven
in the main by China. Peabody, which has a market ca-
pitalisation of about $US4.2 billion ($4.5 billion), is
one of the largest coal  producers in the world.
“There is a reason why coal has been the No.1 fuel in
the world for the last 10 years, and why it is projected

to be No.1 over the next 10 years: because it always wins
out,” he said. “From a global perspective, 80 per cent
of our energy comes from fossil fuels. It’s going to be
that way for the rest of our lifetimes and beyond.” A
global divestment campaign to push banks and fund
managers to pull capital from the coal industry has just
started to gain momentum in Australia. It aims to stop

coal’s progress by forcing a wedge
between the fossil fuel industry
and debt and equity investors.

“I think the folks that have gone
down this path are doing it per-
haps [because] they believe there
is some symbolism in it,” Mr
Boyce said. “But at the end of the
day they are not putting economic
activity – and ultimately they are
not putting what is the best plan
for a better environment – at the
top of their priority list.”

Like BHP Billiton boss Andrew
Mackenzie, Mr Boyce argues that
coal is  crucial to pulling the wor-
ld’s poorest out of  “energy po-

verty”, and says divestment proponents are largely from
developed countries.
The local coal divestment movement is backed by
350.org and activist investment group Market Forces;
the key targets now are Australia’s big four banks. It has

Coal always wins 
and will stay No. 1By Amanda Saunders

Australian Financial Review

“Coal is
 crucial to
pulling the
world’s 

poorest out
of  “energy 
poverty”



won support from Bendigo and Adelaide Bank, AMP
Capital, education industry fund Unisuper and a col-
lective of smaller Australian deposit takers including
bankmecu, Credit Union Australia, Beyond Bank and
Defence Bank. The lion’s share of Peabody’s operations
are in the United States, mainly in thermal coal, but it
is also the fifth-largest coal producer in Australia, with
a portfolio of 10 mines. Peabody has taken a huge ear-
nings hit on its Australian holdings, amid dramatic falls
in coal prices since the lofty highs of mid-2011.

But Mr Boyce is bullish on the future for coal exports,
saying China will not adopt a carbon emissions cap, de-
spite growing speculation that Beijing could enforce
one. Last month, economist Ross Garnaut told The Au-
stralian Financial Review that China’s appetite for ther-
mal coal may already be in decline, which could see
Beijing make bolder promises to reduce  carbon emis-
sions, at little cost. Professor Garnaut, who pioneered
the now-defunct carbon price in Australia, projects that
China’s consumption of thermal coal will fall at an ave-
rage annual rate of 0.7 per cent from now to 2020.
But Mr Boyce said that though China was working to
reduce its carbon intensity per unit of GDP, a cap on
carbon emissions was “just not on the cards”.

“Those are two completely different things,” he said.
“Ross Garnaut, of all people, should know that China
can’t grow its economy without having a continued
total increase in carbon. As long as we are globally 80
per cent fossil fuels, you are going to have growth in car-
bon emissions.“ Natural gas shortages have hurt Chi-
na's plans to move away from burning coal to heat
homes and offices. Mr Boyce also applauded Prime Mi-
nister Tony Abbott’s support of the fossil fuels industry.
“I think the PM has it exactly right, in terms of: you
have got to worry about people, you have got to worry
about economic activity; once you get those two parts
of the equation correct, then you can make significant
advances in the environment.”

He pointed to the European Union, saying member
countries had “decimated their economies, moving
down these 10-year paths of high-renewable targets and
carbon management”.

“They went through the European crisis because they
forgot, first and foremost, that you’ve got to have a he-
althy economy before you can move forward with envi-
ronmental improvement.” As for politics on his home
soil, Mr Boyce was sceptical that President Barack
Obama could pull off a crackdown on emissions from
coal-fired power stations. He said energy efficiency
should be a key focus but it was “misguided and wrong”
to try to achieve that without coal. And Mr Boyce was
scathing of  climate change advocates who argue it is the
most critical issue facing the world today, pointing in-
stead to the challenge of pulling 3.5 billion people out
of poverty globally.

“I think energy poverty is the biggest environmental
and human problem that we have; I don’t believe that
it is the changing climate,” he said. “The environmental
issues that are driven by global poverty far outweigh any-
thing we might model looking at climate models for the
next 50 years. And remember, that’s all they are: mo-
dels.

“How we expect to drive global economic activity and
have a healthy micro and macro-environment on this
globe when we’ve got that much energy poverty? I just
don’t understand.”

Originally published 
in the Australian Financial Review

August 12, 2014

ONLYNATURALENERGY.COM JANUARY-MARCH 2015   

Greg Boyce: “From a global perspective, 80 per cent of our
energy comes from fossil fuels. It’s going to be that way for
the rest of our lifetimes and beyond.’  
Photo: Louise Kennerley
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Germany recently reached a major
milestone. On a single day, it was
able to obtain 75 percent of its elec-
tricity from renewable resources.
And according to an April 2014 re-
port from the Pew Charitable Trusts
called Who's Winning the Clean
Energy Race?, China is the world
leader in clean-energy investment,
having invested $54 billion in rene-
wables during 2013, well above U.S.
investment of $36.7 billion. So is
the world in the middle of a renewa-
ble energy revolution?
With us to discuss his latest video
on this topic is Peter Sinclair. Peter
is a videographer and regular contri-
butor to Yale Climate Connections.
He Is also media director of the
Dark Snow Project, an international
team of researchers and climate
communicators. He also runs the
highly popular website Climate-
Crocks.com that debunks climate
change deniers. And his videos on
climate change have been viewed by
millions. Thanks for joining us,
Peter.

PETER SINCLAIR, videographer,
Dark Snow Project: Thank you very
much. I'm glad to be here.
WORONCZUK: So, Peter, let's

first take a look at a clip from your
latest video "Birthing the Solar Age",
posted on the Yale Climate Forum
YouTube channel. In this clip, Je-
remy Rifkin discusses a recent achie-
vement of Germany, that in a single
day it was able to get 75 percent of
its electricity from renewable resour-
ces.
SINCLAIR: Two weeks ago on Sun-
day--and I want everyone to hear
this--75 percent of the electricity
that powered all of Germany--and
Germany's the most powerful eco-
nomic capitalist market system in
the world per capital--75 percent of
that electricity that powered all of
Germany two weeks ago was solar
and wind. Then when we have so-
mething like lots of wind creating a
lot of supply, that is more than the
demand, and so prices can fall nega-
tive.
SINCLAIR: And that's why that
day, the actual prices for electricity
on the German grid went to nega-
tive, 'cause the electricity was free.
WORONCZUK: So, Peter, this
sounds pretty incredible. Energy pri-
ces apparently went negative. Tell us
how Germany got to this point.
SINCLAIR: Well, Germany actually
was kind of sparked by the United

States. And this was some 30 some
years ago, back in the Carter admi-
nistration, when this country really
started devoting a lot of money to
developing renewable energy. And
many people in Germany, for a
number of reasons, found this to be
very compelling.
The difference is they got started on
it, took our lead, and they didn't
stop. Here in the U.S., during the
Reagan administration, investment
in renewables plummeted, and it's
taken us a long time to rebuild from
that. But Germany started putting a
number of policies in place at that
time. And then in the recent decade
or so most especially, they put into
place what they called a feed-in ta-
riff, which is a program of compen-
sating people for installing
renewable energy--small businesses,
individuals, farmers, co-ops. And
the program has been far more suc-
cessful than anyone would have pre-
dicted in the early days. And so it
has brought a torrent of renewable
energy onto the German system that
has--as you say, on some days, there's
so much energy coming in that elec-
tric prices go negative in Germany.
WORONCZUK: Okay. And your
latest video also features a TED talk

Is This the Dawn of a Renewable
Energy Revolution?By Anton Woronczuk

The Real News Network



by businessman Eli Musk, where he talks about solar
energy shifting not just electrical power but financial
power away from utility companies, who currently rely
on coal, natural gas, and nuclear energy sources.
But, Peter, we also saw a recent bill passed in Ohio that
froze the mandate for renewable energy use in that
state. So what are the obstacles right now that are pre-
venting the United States from doing what Germany
has done?
SINCLAIR: Well, Ohio's a bit of an outlier. A number
of other states have renewable portfolio standards, and
there has been an effort on behalf of the Koch brothers
and their related organizations to turn those laws back,
but Ohio is the only
state that they've been
successful in so far.
Most of those places,
the renewable energy, it
remains overwhelmin-
gly popular, even
among conservative
numbers of the popula-
tion. And that's one of
the major messages of
this video, that even
very, very conservative
people see the advantages of renewable energy in terms
of creating more competition, keeping prices low, and
empowering small businesses, individuals, farmers, and
communities.
WORONCZUK: So another thing that was discussed
in the video was that some people are working towards
a shift in the role of utility companies from being
energy providers to energy management services. Now,
what does that mean? And where do we see this happe-
ning right now?
SINCLAIR: Well, the renewable energy technologies
have sprung up more or less in tandem with the infor-
mation technologies that we utilized that we're utilizing
right now. And there is an understanding that we're mo-
ving from an era of sort of hub-and-spoke energy, where
a big power plant supplies a whole bunch of individual
consumers, we're moving to a network of small power
producers--prosumers would be one way to call it: peo-
ple with solar panels on their roof or hundreds and

hundreds of wind turbines spread over a broad area,
biogas generators, all the different flavors of renewable
energy as a seamless Internet-like web. And the idea is
that utilities are going to be less and less the primary
generators of power and more and more the facilitators
of moving that power around from many, many produ-
cers to the various users according to the need.
WORONCZUK: But then we might see some pro-
blems in the shift from fossil fuels to renewable energy
in terms of, you know, technical, political, or economic
control. I mean, for example, will we see the rise of big
green monopolies over the solar and wind industries?
SINCLAIR: Well, the distributed nature of the power

sources kind of mitiga-
tes against monopoli-
stic practices. For
instance, in the video,
one of the people I in-
terviewed, Paul, points
out that of the $100 bil-
lion or so invested in
new energy infrastruc-
ture in Germany, half
of that is owned by peo-
ple like you and me, in-
dividuals, small

businesses, communities, co-ops. And this is strikingly
different from the breakdown we see in the United Sta-
tes. Only a small percentage of that renewable energy
is owned by the big utilities in Germany, who now freely
admit that they missed the boat, they totally miscalcu-
lated how successful this energy would be, and they're
in a bit of a pickle right now try to figure out how to
manage this transition.
WORONCZUK: Okay. Peter Sinclair, media director
of the Dark Snow Project, thank you for joining us.
SINCLAIR: You bet. Thank you.
WORONCZUK: And thank you for joining us on The
Real News Network.

Originally published 
in the Real News Network

July 8, 2014
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For President Obama, fracking is a key weapon against
global warming. Abundant natural gas, he said in his
State of the Union address this year, is a "bridge fuel"
to ubiquitous renewable energy—the key to securing eco-
nomic growth "with less of the carbon pollution that
causes climate change."

Not everyone agrees. In fact, the debate over whether
natural gas is the antidote to our deadly addiction to
coal, or a faux climate change solution that will stall the
clean energy revolution, is one of the most hotly conte-
sted environmental questions of the day. It has produ-
ced a host of recent studies examining complex
questions about global energy markets and the specific
chemistry of various green-
house gases. The latest vol-
ley in that debate is out
today in a new paper in Na-
ture.

Rolling together a suite of
models that project energy
use, economic activity, and
climate systems through to
2050, the study finds that
natural gas is essentially
useless as a climate solu-
tion unless it is buttressed
by new policies that discou-
rage carbon pollution and promote investment in rene-
wable energy. In other words, fracking alone won't save
us.

"In the absence of policies that help natural gas play a

positive role, you won't make things much better," said
Jae Edmonds, Chief Scientist at the Joint Global
Change Research Institute and one of the study's lead
authors. "It's kind of a wash."

The study compares two constructed scenarios: "con-
ventional" gas, in which the fracking boom never hap-
pens and the world produces shale gas only on the level
it can with older technologies; and "abundant" gas,
where gas supplies shoot up and the cost drops as frac-
king technology developed in the US spreads across the
globe. Our actual reality is somewhere in between those
two extremes, Edmonds admits; the idea is to set up a
"bounding exercise" to see what a fully realized global

shale revolution would re-
ally look like, compared to
a baseline where it doesn't
happen at all.

The other key assumption
that (fingers crossed!) doe-
sn't quite match reality is
that there will be no new
climate policies—a national
or global price on carbon,
for example, or new incen-
tives for renewable energy—
introduced between now
and 2050.

When the models run, they simulate fluctuations in
supply and demand for coal, oil, gas, and "low-carbon"
(including wind, solar, geothermal, hydro, biomass, and
nuclear power). That energy mix translates into global

This New Study Explains Why Fracking
Won't Solve Climate ChangeBy Tim McDonnell

Mother Jones

"In the absence of
policies that help
natural gas play a
positive role, you
won't make things
much better" 
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greenhouse gas emissions, which translate into global
warming (climate "forcing," in science jargon). The
study includes five separate models, each designed by
different independent teams of scientists, that measure
the same thing but are tweaked and calibrated differen-
tly. The specific outcomes vary, but all five models tell
the same story: By 2050, global temperatures rise be-
yond the internationally agreed-upon limit of 2 degrees
Celsius (3.6 degrees Fahrenheit) in both the "conven-
tional" and "abundant" scenarios. In other words, sim-
ply using more natural gas, even as it displaces far
dirtier coal, has an almost negligible effect on climate
change.

There are two reasons for that: First, cheap gas also
takes market share away from clean energy. Even
though gas's carbon footprint is about half that of coal,
it's obviously not as low as sources like wind, solar, or
nuclear, and is therefore never an adequate permanent
substitute for them. Second, the combination of cheap
gas and no new energy efficiency policies means total
energy consum-
ption goes up. To-
gether, these two
effects offset any
carbon savings
that result from a
move away from
coal.

You can see the re-
sults of the the five
models below—
each has its own
vertical column.
The blue line is
"abundant" gas;
the red line is "con-
ventional" (the
gray shading repre-
sents the range of
possible outcomes
reported in exi-
sting peer-revie-
wed literature).
The first horizontal row shows global natural gas con-
sumption. As you might expect, having more cheap na-

tural gas means the world uses more of it. The increased
consumption comes in part because natural gas replaces
more expensive fuels (by 2050, it replaces 18 percent of
coal and 17 percent of low-carbon sources). Gas con-
sumption also increases in this scenario because total
energy use increases. But in the subsequent rows, the
blue and red lines lie close together, suggesting the dif-
ference between the scenarios—and thus the impact of
widespread natural gas—is small. The second row shows
global carbon emissions; the third shows "radiative for-
cing," which is scientists' metric for the greenhouse ef-
fect; and the fourth shows temperature change.

Interestingly, the researchers reached the same conclu-
sion when they recalibrated their models for both high
and low levels of fugitive emissions of methane, the po-
tent greenhouse gas that is known to leak from nearly
every stage of the natural gas production process and
that is often cited as an argument against fracking's sup-
posed climate benefits. In other words, the study sug-
gests that methane is a bit of red herring: It's not the

main reason frac-
king doesn't work
as a climate solu-
tion. By the same
token, fixing the
methane problem
won't make natural
gas work as a
"bridge." So what's
the upshot? Is it
time to give up
Obama's dream of
fracking our way to
a stable climate?
Not exactly. For
one thing, as
energy analyst Alex
Trembath of The
Breakthrough In-
stitute points out,
the models make a
number of assum-
ptions (most im-
portantly, that

technological advances will halve the cost of extracting
natural gas by 2050) that are basically impossible to pre-

McJeon et al, Nature, 2014



dict with any certainty. 

"It's exactly as realistic as any projection over 40 years,"
he says. "Which is to say, not very instructive."

Still, the study is useful in that it adds fresh data illu-
strating a flaw in the "all-of-the-above" approach to
energy—a flaw that many scientists and energy analysts
have long pointed out. Without a policy framework
that explicitly charts the course to abundant low-carbon
energy, merely flooding the market with natural gas is
no better, from a climate perspective, than continuing
to rely on coal. Of course, there are other benefits to
cutting our coal consumption. Outdoor air pollution,
to which coal-fired power plants are a leading contribu-
tor, caused nearly four million deaths worldwide in
2012. Natural gas plants work better than coal as a bac-

kup to renewable power, because they can be fired up
much more quickly when the sun isn't shining or the
wind isn't blowing. And regardless of the source, abun-
dant, inexpensive energy is a boon to the 19 percent of
the global population that today lives without electri-
city.

For that reason, University of Chicago geophysicist Ray
Pierrehumbert argues that anti-fracking activists should
focus their energy on climate policies—he suggests ta-
xing natural gas and using the revenues to support re-
newables. What he doesn't want to see is a ban on
fracking, which, he says, "would just mean more coal."

Originally published 
in Mother Jones

October 14, 2014
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n an uncharacteristically rainy day in western Nevada,
a small tour bus of journalists rumbled past security
gates at the Ormat Steamboat Complex in Washoe
County. We were there to learn about geothermal
power, a renewable energy resource produced by tran-
sferring heat from underground rocks up to power
plants.
Most people think of Iceland when they think of geo-
thermal power. On that island, approximately 90 per-
cent of homes are heated by geothermal energy. But
some 12 gigawatts of geothermal power are generated
worldwide, and the US is one of the largest producers
of it, generating nearly 3.4 gigawatts in 2013.

Ormat’s Steamboat Complex is
within the Reno city limits, and
it’s made up of seven smaller
plants that collectively generate
78 megawatts of power. A typical
coal-fired power plant can gene-
rate around 660 megawatts of
power, so Ormat’s 78 megawatts
are not a lot by comparison. But
when compared to other renewa-
bles, geothermal has some advantages.

“The darling in California is solar, in Texas it’s wind,
but both of those are intermittent power sources,” Bob
Sullivan, an Ormat vice president, told the group.
“Geothermal is a base load source, and as such it’s not
subject to spikes in prices.”

From a paper titled "Assessment of Moderate- and High-
Temperature Geothermal Resources of the United Sta-
tes," this map shows "the relative favorability of
occurrence for geothermal resources in the western con-
tiguous United States." Black dots are geothermal sy-
stems that have already been identified.
USGS
Geothermal energy advocates are quick to point out
that when the Sun isn’t shining and the wind isn’t blo-
wing, geothermal facilities can be brought online “in
under an hour” as one worker explained to me. Coal-
fired plants, on the other hand, have long and costly
ramp-up times. Doug Hollett, a program director for

the US Department of Energy
(DOE) Geothermal Technologies
Office, told a round table on Tue-
sday that the ramp-up issue can be
seen in California. The state has
been a leader in renewable energy,
but it will have to deal with inter-
mittency if it wants to incorporate
more renewables into the grid.

“Because of the changing grid,
there’s an increasing need and value for resources that
are flexible, that can be dispatched to deal with the in-
termittency issue and the peaking of solar during the
day, so California is faced with huge ramp rates in the
morning down as solar peaks up and then also in the
evening up as solar goes down. And geothermal is ca-
pable of providing all of these things. Right now it’s not
valued in the marketplace, but the discussion that’s on-

Geothermal energy has success in 
Nevada, wants to spread 
to the rest of the WestBy Megan Geuss

Ars Technica

“Geothermal is a
base load source,
and as such it’s
not subject to

spikes in prices”
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going is to value it."

So why is this discussion about the
value of geothermal energy happe-
ning now? Part of it has to do with
technology, and part of it has to do
with perception.

"10 years ago everybody said you
won’t see much power from
Ormat,” Karl Gawell, executive di-
rector of the Geothermal Energy As-
sociation, told Ars. “But new
technologies are making more
power possible.”

In consumer tech terms, the “new
technologies” that Gawell references
are anything but new. One notable
advance occurred in the late '80s,
when researchers and entrepreneurs
started implementing what is called
a binary cycle in geothermal plants.
That system allows power plant ope-

rators to generate electricity at geo-
thermal wells with lower temperatu-
res.

In a binary system, hot geothermal
fluid is pumped up out of the
ground from a production well into
a tank that contains a separate and
secondary fluid, called a "working
fluid," that has a lower boiling point
than water, like pentane or butane.
The surrounding water heats the se-
condary fluid and vaporizes it. The
vapor powers a turbine connected
to a generator.

As the fluid cools, it recycles back
into the tank, and as the steam from
the geothermal well cools back into
water, it’s pumped back into an in-
jection well in the ground. It will
eventually trickle back into the pro-
duction well and restart the cycle.
With this method, little water is

lost, and the power plant is able to
maintain pressure underground.

Ormat’s Steamboat complex is a
good example of the use of newer
tech; it powers its turbines despite
pumping water out at between 300
and 320 degrees Fahrenheit. By con-
trast, flash steam plants, which are
still the most common type of geo-
thermal plant today, usually require
ground water above 360 degrees Fa-
hrenheit. “People think of geother-
mal tech as old, but it isn’t,” Gawell
added. "It’s very new.”

Hollett noted that the DOE spends
"a lot of effort and a lot of inve-
stment on technical barriers, the
goal of which is to make develop-
ment of new geothermal resources
increasingly competitive with all
other energy sources. So we’re inve-
sted across the full gamut, really, of

Ormat's 89-megawatt geothermal "Steamboat Complex" in western Nevada.
Photo: Ormat Technologies
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geothermal… there’s hydrothermal
resources, enhanced geothermal,
low temperature, co-production.”

Being able to use geothermal activity
at less-than-ideal temperatures has
done well for Ormat. The company
bought and consolidated the seven
scattered geothermal plants in 2004,
and today it supplies power to the
entire residential portion of the city
of Reno.

Not a gravy
train
As Gawell tells it, "Geothermal was
dead in the '90s,” and he admits
that it’s still a small industry. In
1993, Nevada only generated 150
megawatts of geothermal power.
With the help of some measures
passed by the state in the late '90s,
however, investment started flowing
in from a few key companies. Today,
Nevada has tripled its geothermal
capacity, with Ormat providing 200
megawatts to the state. That’s not an
awful lot compared to traditional
power sources, but it’s a start.

Still, without government help, geo-
thermal energy as an industry has a
tendency for stagnation. The risk in-
volved in drilling a geothermal well
is much higher than it is to build a
solar or wind farm in a place where
it’s usually sunny or windy. At the
same time, the monetary reward for
drilling and striking geothermal ac-
tivity is often less than you'd see
from drilling and finding, say, natu-
ral gas.

“There's no surface manifestation

for geothermal usually,” lamented
Gawell. “It’s a blind resource.”

He continued, "oil and gas relies on
seismology, but for geothermal yo-
u’re looking for an intersection of
hard rock, heat, and existing fractu-
res.” When you find those, getting
the wells in place can still be tough
because geothermal activity is best
in granitic systems, so it can be har-
der to drill down. With oil, drilling
is easier because the rock is generally
softer.

That could explain a lot of the trou-
ble with the technology, called En-
hanced Geothermal Systems (EGS),
too. EGS, which tries to harvest geo-
thermal energy from hot rock that
does not naturally have the right
fractures or water supply, has often
been touted as the answer to the
tepid growth of the geothermal in-
dustry. But Gawell himself called it
a “tough business,” one that hasn’t
seen any real success aside from a
few government-funded projects.
For now, the industry seems to be
setting its sights on increasing effi-
ciencies through the use of different
working fluids and finding ways to
develop sub-standard resources.

The power of
the Earth
meets the
power of the
Sun
One way of making the heat from
the Earth hotter is by adding the

power of the Sun. Later in the day,
our group arrived at the Stillwater
Solar Geothermal Hybrid power
plant in Fallon, Nevada. In the co-
ming months, energy company Enel
Green Power will christen a field of
mirrors that will reflect the heat
from the Sun into pipes full of geo-
thermal water to get it up to 390 de-
grees Fahrenheit.

Even before this solar thermal addi-
tion, the Stillwater plant had a field
of 89,000 photovoltaic (PV) solar
panels that were also supplying
energy to the city of Fallon in con-
junction with the geothermal plant.
(Solar thermal power is different
from PV solar in that the Sun’s
energy is used to heat a fluid that
will create the energy; PV solar cells
generate electricity directly by using
photons to excite electrons.) The
plant has been an example of how
solar and geothermal can work toge-
ther to boost power output and
solve the intermittency of solar. Ac-
cording to Bill Price, vice president
of engineering and construction at
Enel, the small community of Fal-
lon is 100 percent renewable, and
the rest of the energy is distributed
by NV Energy, a state public utility.

The combination of solar thermal
power and geothermal heat is a
novel one. As Price explained, "We
took one branch of our geothermal
output with lower pressure, and we
use that branch to heat it to a higher
temperature. We add more energy
to what will become electricity.”

In building the addition to the exi-
sting geothermal plant, "Golden
Rule number one was don’t affect
the geothermal,” Price continued.



"So the [system’s] design is some-
thing that boosts, but doesn’t have
a long-term impact, on that system.
There were a lot of things we didn’t
do, because the system would lose
pressure” or experience some other
negative effect.

Together, the geothermal and solar
thermal fields will produce 35 me-
gawatts of electricity, and Enel’s
solar PV field will produce 26 mega-
watts for a total of 61 megawatts.

Enel’s hybrid plant may be a model
for other companies in the future.

Terry Page, the director of regula-
tory affairs innovation at Enel, told
a Tuesday round table, “We’re se-
eing some renewed interest in geo-
thermal recently in California... In
California, with the wind and solar
resources, there’s a significant shor-
tfall when the Sun goes down or the
wind doesn’t blow.” Luckily, Cali-
fornia is also estimated to have a lot
of land that may be concealing geo-
thermal activity.

The path won’t be easy, and not eve-
ryone is certain it will be lucrative.
But Karl Gawell wants to make it

happen. “It’s quite clear that the
next five years are going to be criti-
cal for the geothermal industry,” he
said at the industry round table on
Thursday. "Can we not just sustain
the growth that we’ve had but can
we really make that step out into a
new growth curve for the industry?”

Originally published 
in Ars Technica

August 10, 2014
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A map using 2009 data shows locations of identified hydrothermal sites and favorability of deep Enhanced Geothermal Systems (EGS). Unfortuna-
tely, for all the enthusiastically colored space on this map, the money-making potential of EGS has not yet been realized.
National Renewable Energy Laboratory
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Four of the world's emerging economies have claimed
that they are far ahead of developed countries in their
efforts to slow climate change.

Brazil, South Africa, India and China are known as the
BASIC bloc in international climate negotiations.

They have also accused developed nations of keeping
their carbon emission cuts ambitions at a low level.

Ministers from the BASIC countries made the claim
after meeting in the Indian capital, New Delhi, on Fri-
day.

Developed countries have long argued that shares in
global carbon emissions from fast emerging economies
like China and India were huge and yet they were not
committed to making cuts.

The two sides have been at
loggerheads for years, presen-
ting hurdles to a deal on cli-
mate change.

"Our [climate change] mitiga-
tion efforts are more than de-
veloped countries," Prakash
Javadekar, India's environ-
ment minister told the BBC
after he held the meeting
with his counterparts from
Brazil, China and South
Africa.

"We are going ahead with our
voluntary actions which will
reduce carbon emissions and
also bring about increased

energy efficiency from 25% to 50%.

"We want the developed world to walk the walk."

The comments come ahead of a major climate meeting
of heads of state and government being hosted by UN
secretary-general Bank Ki-moon next month.

The meeting in New York aims at securing political sup-
port for a global climate deal next year.

At loggerheads

But an official with the EU's climate commission said
figures showed an opposite picture.

"The latest United Nations Environment Programme
(Unep) emissions gap report
clearly says that developed
countries have cut more than
developing countries when
we use the same baseline,"
said the official, who did not
want to be named.

The 2013 report said: "Bet-
ween 2000 and 2010, develo-
ped countries' share in global
emissions decreased from
51.8% to 40.9%, whereas de-
veloping countries' emissions
increased from 48.2% to
59.1%."

Past negotiations, most nota-
bly the Copenhagen summit
in 2009, had failed in part
because of the conflicting po-

Rising economies 'ahead on climate'

"The latest United
Nations Environ-
ment Programme
(Unep) emissions
gap report clearly
says that developed
countries have cut
more than develo-
ping countries

when we use the
same baseline"

By Navin Singh Khadka
BBC World Service
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sitions of the developed world and rapidly rising eco-
nomies like China and India.

BASIC countries in the past argued that they should
not be asked to make mandatory emissions cuts because
it was now their turn to speed up development works
and tackle poverty.

They insisted that the developed countries had the "hi-
storic responsibility" to shoulder the burden of carbon
cuts given their past emissions since the industrial re-
volution.

China tops the list of the world's major carbon emitters
followed by the US and India.

In its latest report, the Intergovernmental Panel for Cli-
mate Change (IPCC), the top UN body on climate
science, said natural systems were already hit by climatic
changes. It highlighted that the amount of scientific evi-
dence on the effects of warming had almost doubled
since the last report in 2007 and that growing impact
on humans was feared.

Scientists say average global temperature rise should be
limited to two degrees compared to what it was before
the industrial revolution to avoid dangerous climate
change. To achieve that goal, they believe global carbon
emissions should peak soon and drop drastically.

But several reports have shown greenhouse gases that
trap heat on Earth are rising inexorably.

US fall

Earlier this year, President Obama proposed a new law
to cut US carbon emissions by 30% by 2030, mainly
targeting coal-fired power plants.

"Developing nations with some of the fastest-rising le-
vels of carbon pollution are going to have to take action
to meet this challenge alongside us," he said, announ-
cing his climate policy in 2013.
"They're watching what we do, but we've got to make
sure that they're stepping up to the plate as well."

The European Union has offered to increase its emis-
sions reduction from 20% to 30% by 2020 "if other
major emitting countries in the developed and develo-
ping worlds commit to undertake their fair share of a
global emissions reduction effort".

But Mr Javedekar countered: "After the US discovered
shale gas and following their economic downturn, they
have shown that their emissions have gone down, but
that is not real. "Europe too has to do much more than
what they are doing now.

Although major economies like China and India claim
that they are doing what they can to emit less as they
intensify development activities, several studies have
shown that their carbon emissions continue to rise stee-
ply.

Developed countries argue that without major emitters
like China and India making mandatory and significant
cuts, climate change cannot be addressed.

Long-time observers of international climate negotia-
tions say that as long as the developed countries and
the BASIC bloc remain at loggerheads, they fail to see
how a meaningful global climate deal can be reached
next year.

Originally published 
in BBC.com

August 12, 2014

"Europe has 
to do much more 

than 
what they are doing

now"
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As the Obama administration weans the U.S. off dirty
fuels blamed for global warming, energy companies
have been sending more of America's unwanted energy
leftovers to other parts of the world where they could
create even more pollution. This fossil fuel trade threa-
tens to undermine President Barack Obama's strategy
for reducing the gases blamed for climate change and
reveals a little-discussed side effect of countries acting
alone on a global problem. The contribution of this ex-
ported pollution to global warming is not something
the administration wants to measure, or even talk
about.

"This is the single biggest flaw in U.S. climate policy,"
said Roger Martella, the former general counsel at the
Environmental Protection Agency under President Ge-
orge W. Bush. "Although the administration is moving
forward with climate change regulations at home, we
don't consider how policy decisions in the United Sta-
tes impact greenhouse gas emissions in other parts of
the world." Over the past six years, American energy
companies have sent more coal than ever before to
other parts of the world, in some cases to places with
more lax environmental standards. 
The consequence: This global shell game makes the
U.S. appear to be making more progress than it is on
global warming. That's because it shifts some pollution
— and the burden for cleaning it up — onto other coun-
tries' balance sheets.

"Energy exports bit by bit are chipping away at gains we
are making on carbon dioxide domestically," said Sha-
keb Afsah, an economist who runs an energy consulting
firm in Bethesda, Maryland. As companies look to dou-
ble U.S. coal exports, with three new terminals along

the West Coast, America could be fueling demand for
coal when many experts say that most fossil fuels should
remain buried to avert the most disastrous effects of cli-
mate change. But the administration has resisted calls
from governors in Washington and Oregon to evaluate
and disclose such global fallout, saying that if the U.S.
didn't supply the coal, another country would. White
House officials say U.S. coal has a negligible global fo-
otprint and reducing coal's use worldwide is the best
way to ease global warming. The U.S. in 2012 accoun-
ted for 9 percent of worldwide coal exports, the latest
data available.

"There may be a very marginal increase in coal exports
caused by our climate policies," said Rick Duke, Oba-
ma's deputy climate adviser, in an interview with The
Associated Press. "Given that coal supply is widely avai-
lable from many sources, our time is better spent wor-
king on leading toward a global commitment to cut
carbon pollution on the demand side." Guidance draf-
ted by White House officials in 2010 did outline how
broadly agencies should look at carbon emissions from
U. S. projects. Four years later, that guidance is still
under review. "They have sat on their hands," said Ge-
orge Kimbrell, a senior attorney for the Center for Food
Safety, which has sued the administration over this
delay. Carbon dioxide, regardless of where it enters the
atmosphere, contributes to the sea level rise and in
some cases severe weather in the U.S. and the
world.Changing the global system to account for pro-
duction would carry political risks, especially for the
U.S., which is trying to boost production of energy and
exports even as it addresses global warming.

"The U.S. needs to be pragmatic on this," said Jason

Not in my backyard: 
US sending dirty coal abroadBy Dina Cappiello*

Associated Press
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Bordoff, director of Columbia University's Center on
Global Energy Policy. "If our coal exports are very small
and having no or little impact on global greenhouse gas
emissions ... the government has to take into account
the economic and foreign policy costs of restricting ex-
ports." He was a National Security Council energy and
climate change adviser to Obama until January 2013.

Over the past six years, as the U.S. cut coal consum-
ption by 195 million tons, about 20 percent of that coal
was shipped
overseas, ac-
cording to an
AP analysis
of Energy
Department
data.
Less coal
being burned
here has hel-
ped the
power sector
reduce car-
bon emis-
sions by 12
percent and
left more
U.S. coal in
the ground.
But a gro-
wing share is
finding its
way abroad.

Analyses suggest U.S. exports could be reducing by half
or wiping out completely the pollution savings in the
U.S. from switching power plants from coal to natural
gas. The nexus of the challenge can be found in and
around Norfolk, Virginia, which exports more coal
than any other place in the U.S. and is already expe-
riencing one of the country's fastest rates of sea level
rise. When the Prime Lilly, a massive cargo ship, set sail
from Norfolk recently, its 80,000 tons of coal were de-
stined for power plants and factories in South America.
The 228,800 tons of carbon dioxide contained in that

coal disappeared from America's pollution ledger. But
it still pollutes the planet. It's a planet hungry for Ame-
rican coal. U.S. exports to Germany have more than
doubled since 2008, providing a cheaper alternative to
cleaner-burning natural gas and a replacement for nu-
clear power, which is being phased out after Japan's nu-
clear accident. 
Last year, Germany's carbon dioxide emissions grew by
1.2 percent, in large part because the country burned
more coal. German environmental officials say the re-

cent boom in
c o a l - f i r e d
power is ma-
king it harder
for the coun-
try to meet
its climate-
p ro t e c t i on
goals, even as
it has increa-
sed renewa-
ble energy
and partici-
pates in a car-
bon market
that has lowe-
red emissions
throughout
Europe. Acti-
vists partly
blame the
U.S. "This is
a classic case

of political greenwashing," said Dirk Jansen, a spoke-
sman for BUND, a German environmental group.
"Obama pretties up his own climate balance, but it doe-
sn't help the global climate at all if Obama's carbon dio-
xide is coming out of chimneys in Germany."

Originally published 
in Associated Press

July 28, 2014

*Associated Press reporters David Rising and Kirsten Grieshaber contri-
buted reporting from Berlin and Luenen, Germany.”

In this May 22, 2014, photo train cars containing coal roll into an unloading facility at Dominion Ter-
minal Associates' coal terminal in Newport News, Va. As the Obama administration weans the U.S.
off dirty fuels blamed for global warming, energy companies have been sending more of America’s
unwanted energy leftovers to other parts of the world, where they could create even more pollution.
With companies looking to double America’s coal exports, the nation’s growing position in the global
energy trade could make global warming worse, fueling the world’s demand for coal when many ex-
perts say most fossil fuels should remain in the ground to avert the most disastrous effects of climate
change.
AP Photo: Patrick Semansky
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IPCC: rapid carbon emission cuts vital
to stop severe impact of climate changeBy Damian Carrington

The Guardian

Climate change is set to inflict “severe, widespread, and
irreversible impacts” on people and the natural world
unless carbon emissions are cut sharply and rapidly, ac-
cording to the most important assessment of global war-
ming yet published.

The stark report states that climate change has already
increased the risk of severe heatwaves and other ex-
treme weather and warns of worse to come, including
food shortages and violent conflicts. But it also found
that ways to avoid dangerous global warming are both
available and affordable.

“Science has spoken. There is no ambiguity in the mes-
sage,” said the UN secretary general, Ban Ki-moon, at-
tending what he described as the “historic” report
launch. “Leaders must act. Time is not on our side.”
He said that quick, decisive action would build a better
and sustainable future, while inaction would be costly.

Ban added a message to investors, such as pension fund
managers: “Please reduce your investments in the coal-
and fossil fuel-based economy and [move] to renewable
energy.”

The report, released in Copenhagen on Sunday by the
UN’s Intergovernmental Panel on Climate Change
(IPCC), is the work of thousands of scientists and was
agreed after negotiations by the world’s governments.
It is the first IPCC report since 2007 to bring together
all aspects of tackling climate change and for the first
time states: that it is economically affordable; that car-
bon emissions will ultimately have to fall to zero; and
that global poverty can only be reduced by halting glo-
bal warming. The report also makes clear that carbon

emissions, mainly from burning coal, oil and gas, are
currently rising to record levels, not falling.

The report comes at a critical time for international ac-
tion on climate change, with the deadline for a global
deal just over a year away. In September, 120 national
leaders met at the UN in New York to address climate
change, while hundreds of thousands of marchers
around the world demanded action.

“We have the means to limit climate change,” said Ra-
jendra Pachauri, chair of the IPCC. “The solutions are
many and allow for continued economic and human
development. All we need is the will to change.”

Lord Nicholas Stern, a professor at the London School
of Economics and the author of an influential earlier
study, said the new IPCC report was the “most impor-
tant assessment of climate change ever prepared” and
that it made plain that “further delays in tackling cli-
mate change would be dangerous and profoundly irra-
tional”.

“The reality of climate change is undeniable, and can-
not be simply wished away by politicians who lack the
courage to confront the scientific evidence,” he said,
adding that the lives and livelihoods of hundreds of mil-
lions of people were at risk.

Ed Davey, the UK energy and climate change secretary,
said: “This is the most comprehensive and robust asses-
sment ever produced. It sends a clear message: we must
act on climate change now. John Kerry, the US secre-
tary of state, said: “This is another canary in the coal
mine. We can’t prevent a large scale disaster if we don’t
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heed this kind of hard
science.”

Bill McKibben, a high-profile
climate campaigner with
350.org, said: “For scientists,
conservative by nature, to use
‘serious, pervasive, and irre-
versible’ to describe the ef-
fects of climate falls just short
of announcing that climate
change will produce a zombie
apocalypse plus random be-
headings plus Ebola.” Brea-
king the power of the fossil
fuel industry would not be
easy, McKibben said. “But,
thanks to the IPCC, no one
will ever be able to say they weren’t warned.”

The new overarching IPCC report builds on previous
reports on the science, impacts and solutions for cli-
mate change. It concludes that global warming is “une-
quivocal”, that humanity’s role in causing it is “clear”
and that many effects will last for hundreds to thou-
sands of years even if the planet’s rising temperature is
halted.

In terms of impacts, such as heatwaves and extreme rain
storms causing floods, the report concludes that the ef-
fects are already being felt: “In recent decades, changes
in climate have caused impacts on natural and human
systems on all continents and across the oceans.”

Droughts, coastal storm surges from the rising oceans
and wildlife extinctions on land and in the seas will all
worsen unless emissions are cut, the report states. This
will have knock-on effects, according to the IPCC: “Cli-
mate change is projected to undermine food security.”
The report also found the risk of wars could increase:
“Climate change can indirectly increase risks of violent
conflicts by amplifying well-documented drivers of
these conflicts such as poverty and economic shocks.”

Two-thirds of all the emissions permissible if dangerous

climate change is to be avoided have already been pum-
ped into the atmosphere, the IPPC found. The lowest
cost route to stopping dangerous warming would be for
emissions to peak by 2020 – an extremely challenging
goal – and then fall to zero later this century.

The report calculates that to prevent dangerous climate
change, investment in low-carbon electricity and energy
efficiency will have to rise by several hundred billion
dollars a year before 2030. But it also found that dela-
ying significant emission cuts to 2030 puts up the cost
of reducing carbon dioxide by almost 50%, partly be-
cause dirty power stations would have to be closed early. 

“If you wait, you also have to do more difficult and ex-
pensive things,” said Jim Skea, a professor at Imperial
College London and an IPCC working group vice-chair.

Tackling climate change need only trim economic
growth rates by a tiny fraction, the IPCC states, and
may actually improve growth by providing other bene-
fits, such as cutting health-damaging air pollution.
Carbon capture and storage (CCS) – the nascent te-
chnology which aims to bury CO2 underground – is
deemed extremely important by the IPPC. It estimates
that the cost of the big emissions cuts required would
more than double without CCS. Pachauri said: “With

November 2, 2014. Rajendra Pachauri, chair of the IPCC, addresses the Copenhagen meeting.
IPCC Photo

33



CCS it is entirely possible for fossil fuels to continue to
be used on a large scale.”

The focus on CCS is not because the technology has
advanced a great deal in recent years, said Jean-Pascal
van Ypersele, a professor at the Université Catholique
de Louvain in Belgium and vice-chair of the IPCC, but
because emissions have continued to increase so quic-
kly. “We have emitted so much more, so we have to
clean up more later”, he said. Linking CCS to the bur-
ning of wood and other plant fuels would reduce atmo-
spheric CO2 levels because the carbon they contain is
sucked from the air as they grow. But van Ypersele said
the IPCC report also states “very honestly and fairly”
that there are risks to this approach, such as conflicts
with food security.

In contrast to the importance the
IPCC gives to CCS, abandoning
nuclear power or deploying only li-
mited wind or solar power increa-
ses the cost of emission cuts by just
6-7%. The report also states that
behavioural changes, such as die-
tary changes that could involve ea-
ting less meat, can have a role in
cutting emissions.

As part of setting out how the wor-
ld’s nations can cut emissions ef-
fectively, the IPCC report gives
prominence to ethical considera-
tions. “[Carbon emission cuts] and
adaptation raise issues of equity, justice, and fairness,”
says the report. “The evidence suggests that outcomes
seen as equitable can lead to more effective [internatio-
nal] cooperation.”

These issues are central to the global climate change ne-
gotiations and their inclusion in the report was welco-
med by campaigners, as was the statement that adapting
countries and coastlines to cope with global warming
cannot by itself avert serious impacts.

“Rich governments must stop making empty promises
and come up with the cash so the poorest do not have
to foot the bill for the lifestyles of the wealthy,” said Har-

jeet Singh, from ActionAid.

The statement that carbon emissions must fall to zero
was “gamechanging”, according to Kaisa Kosonen, from
Greenpeace. “We can still limit warming to 2C, or even
1.5C or less even, [but] we need to phase out emis-
sions,” she said. Unlike CCS, which is yet to be proven
commercially, she said renewable energy was falling ra-
pidly in cost.

Sam Smith, from WWF, said: “The big change in this
report is that it shows fighting climate change is not
going to cripple economies and that it is essential to
bringing people out of poverty. What is needed now is
concerted political action.” The rapid response of poli-

ticians to the recent global finan-
cial crisis showed, according to
Smith, that “they could act quickly
and at scale if they are sufficiently
motivated”.

Michel Jarraud, secretary general
of the World Meteorological Orga-
nisation, said the much greater cer-
tainty expressed in the new IPCC
report would give international cli-
mate talks a better chance than
those which failed in 2009. “Igno-
rance can no longer be an excuse
for no action,” he said. 

Observers played down the moves
made by some countries with large

fossil fuel reserves to weaken the language of the draft
IPCC report written by scientists and seen by the Guar-
dian, saying the final report was conservative but strong.

However, the statement that “climate change is expec-
ted to lead to increases in ill-health in many regions, in-
cluding greater likelihood of death” was deleted in the
final report, along with criticism that politicians some-
times “engage in short-term thinking and are biased to-
ward the status quo”.

Originally published 
in The Guardian

November 2, 2014

“This report is
the most 
important 
assessment 
of climate
change ever
prepared” 
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After more than two weeks of negotiations at the Uni-
ted Nations climate talks in Lima, Peru, political leaders
finally announced over the weekend that they had rea-
ched an agreement. For the first time, all countries, rich
and poor, are expected to cut their greenhouse gas emis-
sions, which are causing climate change.

"The agreement calls on countries to publish their so-
called nationally determined contributions to reducing
global emissions ideally by March next year, and cer-
tainly ahead of the negotiations next December in
Paris, where much of the detail is to be finalised. Much

lip service will be paid to the outcome in the coming
days, especially the divisions between rich and poor
countries, which have plagued the climate negotiations
for almost two decades. But the question for many sit-
ting back in their lounge rooms watching the evening
news is do these negotiations matter? At the opening
of the negotiations Rajendra Pachauri, the UN's chief
climate scientist, stressed the need for countries to take
urgent measures in order to limit the global rise in tem-
peratures to no more than 2°C. That is the point at
which the impacts from climate change become unima-
ginable. If you want to try - just imagine the next bu-

The real achievement 
of the Peru climate talksBy Christian Downie

ABC Environment

The UN Secretary-General BAN KI-MOON at the Climate Change Conference in Lima.  
UN Photo/Mark.
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shfire season being worse than the
last, until in 30 years from now loss
of lives and homes seems an almost
annual event.
The UN talks will not stop this from
happening. As the US secretary of
state, John Kerry, put it: "We are on
a course leading to tragedy." Inter-
national negotiations alone won't
change the course, but if combined
with domestic actions they just
might. What countries like the US
and China do domestically will have
a much greater
impact on fu-
ture reduc-
tions in
g re enhou s e
gas emissions
than any an-
nouncement
in Lima.
For example,
China's deci-
sion last
month ahead
of the G20
summit to
stop its emis-
sions from
growing by
2030 could
have a signifi-
cant impact
on our chances of keeping tempera-
tures within the so-called 2°C guar-
drail.
Likewise president Obama's an-
nouncement that the US would
emit 26 per cent to 28 per cent less
carbon in 2025 than it did in 2005
will do the same. Also, the US pre-
sident's decision to impose tough
new rules on power plants is already
having an impact on the US coal

sector. For anyone who doubts that
this is true, just ask US coal compa-
nies and electricity utilities how
much harder it is now to secure in-
vestors following the announce-
ment. Every time countries reaffirm
their desire to address the problem
it tightens the hold on those who
want to do nothing. So it is gover-
nment domestic actions that matter
most. These actions are the only way
we can effectively reduce green-
house gas emissions. But this is the

key; international talks like the ones
held this week increase the pressure
on governments to act. Every time
countries around the world reaffirm
their desire to address the problem
it tightens the hold on those who
want to break away and do nothing.
Witness Australia's decision at the
talks to contribute $200 million to
the Green Climate Fund, which
only one year ago Tony Abbott de-

scribed as a "Bob Brown bank on an
international scale". While the con-
tribution is small compared to other
countries, the backflip reflects the
mounting international pressure
that the Government is facing on
climate change. Although the deci-
sions of countries at a national level
to phase out coal, or switch to gas,
or invest in solar power, is what will
really reduce greenhouse gas emis-
sions, increasingly international ga-
therings, such as APEC and the

G20 last
month and
the UN
t h i s
month, are
b u i l d i n g
pressure for
dome s t i c
a c t i o n .
And every
time they
do, the har-
der it will
be for go-
vernments
at home to
shirk their
responsibi-
lity to slash
carbon pol-
lution.

If the message from our closest ally
wasn't clear enough in Brisbane at
the G20 summit, it just became clea-
rer this week, as John Kerry argued:
"If you are a big developed nation
and you do not lead, you are part of
the problem."

Originally published 
in ABC.Environment

December 15, 2014

Peru’s President Humala, right, jokes with U:S: Secretary of State John Kerry in Lima for a conference on cli-
mate change.  
Photo: AP
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6 Stories to Watch in 2015: Global 
Climate Deal, Sustainable Development
Goals, Rising Water Risks and MoreBy Deborah Zabarenko

World Resources Institute

As world leaders deal with climate change, aim to lift
more people out of poverty, and make the world a more
sustainable, prosperous place in 2015, here are the top
Stories to Watch, according to WRI’s experts and as
presented by WRI President and CEO Andrew Steer
on January 8.

1) Global Climate Deal

December 2015 is the target date for a worldwide agree-
ment that will unite all countries in an ambitious re-
sponse to climate change. But what kind of agreement
will it be?
“It won’t be your old grandfather’s plain-vanilla, text-
book climate deal. It’s going to be much more intere-
sting than that,” Steer told a packed briefing at the
National Press Club in Washington. Following the hot-
test year on record, 2015 begins with momentum to
limit greenhouse gases, as 38 countries and 23 cities,
states and provinces now have a price on carbon dio-
xide emissions. With emissions now higher than at any
point in history, keeping the planet cool enough to
avoid the worst consequences of climate change is pos-
sible only with rapidly reduced emissions and big chan-
ges in the energy mix.
The United States, the European Union and China,
which together account for half of all greenhouse gas
emissions, have pledged to do more, but that may not
be enough. All nations are expected to make their emis-
sions-cutting commitments known in the first half of
the year, and these pledges will send important signals

about the ambition of the final agreement to be reached
in December. The United States can lead on this issue,
and has proposed to cut its emissions by 26 to 28 per-
cent from 2005 levels by 2025. But whether this reduc-
tion can happen will largely depend on rules on power
plant emissions to be released by the U.S. Environmen-
tal Protection Agency. How strong will the EPA’s final
standards be? Will leaders rise to the climate challenge
this year?

2) Sustainable Development Goals

In September, leaders will gather at the United Nations
headquarters to agree on goals to reduce world poverty
while encouraging sustainable development, replacing
the Millennium Development Goals that expire in
2015. While the MDGs helped cut poverty in half from
1990 through 2015, there are still 1.2 billion people li-
ving on less than $1.25 a day.
Sustainability will be at the core of the new goals, a shift
from the expiring ones. The new goals will also be uni-
versal in nature, reflecting the shifting balance in world
power, and be more comprehensive, with a different
form of financing. Will the world embrace the new
goals? Will they spur people to action?

3) New Coalitions for Action

“The old government-to-government way of doing
things is breaking down quite rapidly,” Steer said. He
pointed to public-private partnerships that bring gover-
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nments, businesses and civil society groups together to
make progress on sustainability, climate and other is-
sues. These include the Tropical Forest Alliance 2020,
which aims to reduce tropical deforestation from com-
modity expansion by 2020; the Compact of Mayors, an
agreement signed by leaders of 228 cities to cut 13 gi-
gatons of carbon emissions by mid-century; and the
New York Declaration on Forests, a giant initiative com-
mitted to restoring 350 million hectares (865 million
acres) of degraded land in the next 15 years. Provided
these coalitions and others follow through on their
commitments, they can tap into the message of the New
Climate Economy report, making economic growth
and environmental sustainability work together. Will
these coalitions drive global action?

4) Water Risk Rising

From the western United States to Brazil to China,
water scarcity is a global stressor. WRI’s Aqueduct plat-
form found that 36 countries face extreme levels of
water stress. According to a recent scientific paper, the
U.S. West is experiencing its worst drought in 1,200
years. In Brazil, the city of Sao Paolo is in its worst
drought in 80 years, with its reservoir system down to
7.1 percent of capacity. In China, 90 percent of coastal
cities are facing water stress.
The private sector is starting to respond. Brewer Ambev
now uses 3.3 liters of water to make 1 liter of beer,
down from 5 liters in 2002. McDonalds is incorpora-
ting Aqueduct’s water risk assessment into their supply
chains. Consumer products giant Procter & Gamble
plans to reduce water use in its factories by 20 percent
per unit of production over 2010, focusing its plans in
water-stressed regions. Will other companies and gover-
nments follow? Will there be innovative water manage-
ment policies, such as water pricing or new efficiency
mandates and incentives?

5) India in the Spotlight

“We couldn’t possibly do this, this year, without having
a story on the country that is perhaps going through
the biggest discontinuity of all in terms of policy, which

is India,” Steer said. Newly elected Indian Prime Mini-
ster Narendra Modi is a populist with a bold leadership
style and a mandate to drive economic growth for the
world’s largest democracy. He has indicated that he will
be very active in his first months, and 2015 will be an
important time for him to advance his agenda. Modi
has the difficult task of ensuring that the country ex-
pands economically while also addressing major sustai-
nability and human rights challenges. India’s urban
population is expected to double by 2030, meanwhile
300 million still lack access to electricity and the coun-
try’s coal use and air pollution continue to grow. The
Modi government plans to invest $1.2 billion in 100
smart cities over the next year, with funding coming
from private investors and abroad. The government has
also promised a 30-fold increase in solar capacity, instal-
ling 100 gigawatts by 2022. Achieving these targets will
require significant investment and a commitment to
low-carbon growth. What role will India play on the glo-
bal stage? What impact will President Obama’s upco-
ming visit to India have?

6) New Leadership

Along with India’s Modi, Brazil’s Dilma Roussef, Tur-
key’s Recep Tayyip Erdogan and Indonesia’s Joko Wi-
dodo together represent 1.8 billion people, one-quarter
of the world’s population. Their countries are also rife
with major challenges: Brazil’s cities are grappling with
crippling drought, and Indonesia is facing pressure
from expanding agriculture and other industries that
drive deforestation. Will these leaders embrace sustai-
nable, low-carbon growth?
The U.S. picture is equally complex. President Barack
Obama is looking to cement his legacy over his last two
years in office. Meanwhile, Congress offers few signs of
hope for a productive approach to the climate chal-
lenge. Looking ahead to 2016, the U.S. presidential
campaign will offer candidates a chance to articulate
their positions on sustainability and climate issues. Now
that’s a Story to Watch.

Originally published 
by World Resources Institute

Janaury 9, 2015
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HASHIMA ISLAND
Hashima Island, is an uninhabited island about 15 kilometers from Nagasaki. The island
was populated from 1887 to 1974 as a coal mining facility. In the Sixities coal mines began
shutting down all over Japan, and Hashima's mines were no exception. Mitsubishi officially
announced the closing of the mine in 1974, and today it is empty and bare, which is why it
is called Ghost Island. Travel to Hashima was re-opened on April 2009 after 35 years of clo-
sure.

軍艦島

LAST STAND
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