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A few months ago, | participated in a symposiumtleat, “A Sustainable Energy

State — How Remote Is the Possibility?” | prepasethe talking points for the event
and, heeding the injunction to re-use and recyate, them here into a MasterResource
column.

The following reflections make three main points; A “sustainable” energy system, as
that term is commonly used, will likely not matéiza in our lifetimes; (2) except for
heavily-subsidized wind, solar, and biofuel enetbg, current, largely fossil fuel-based
energy system is already sustainable; and (3)ghstéinable energy” agenda imperils
the improving state of the world and, thereforggastically unsustainable.

Just around the Corner (Not!)

How “remote” is the “possibility” of a “Sustainablnergy State”? That depends, of
course, on the meaning sdistainability When environmental advocates call wind farms,
solar power, or “next generation” biofuels “susédile,” they imply that energy is
sustainable only if it is carbon-neutral or non-gimg. If that's the definition, then the
possibility of a sustainable energy state is remateany decades away at a minimum.

Wind and solar power are more expensive than fgesierated electricity in most
markets, and will likely remain so for some timé&elJ.S. Energy Information
Administration (EIA) estimatethe following average levelized costs (2008 $/megt
hour) for new electric power plants entering sex\vit2016: conventional coal, 100.4;
advanced coal with carbon capture and storage (Ck29)3; conventional natural gas
combined cycle, 83.1; advanced nuclear, 119.0;aneshind, 149.3; offshore wind,
191.1; solar photovoltaic, 396.1; solar thermab.B5

In addition, because wind and solar are intermittg@rgy sources, their value as
either base load power or dispatchable peaking pmseverely

limited. Unsurprisingly, wind and solar depend avigt-style production quota
(“renewable portfolio standards”), feeder taritisd other subsidies to “compete” for
customers.

Subsidy-dependent enterprises e self-sustainingChronic subsidy dependence
indicates that a firm’s products or services ass Maluable than the resources it
consumes. On both business and environmental gsponé could argue that wind and
solar power are not sustainable.



Fiscal considerations point to the same conclussabsidized renewables contribute to
the egregiously unsustainable spending binges pgritire states and nations to the
brink of insolvency. That is why the cash-strapgedernments of Spain, Germany, and
France areutting backgreen-energy subsidies. The global recession draes ohore than
any climate treaty or national cap-and-trade schimaduce greenhouse gas emissjons
butit also makes wind and solar power even less adfusd

Whither the War on Coal?

TheSierra Club boasthat it has “un-plugged” more than 100 new coadipower
plants in the United States. The EPA, puttiegts-before-peopleecently adopted an
interpretation of the Clean Water Act that effeelivbans mountaintop mining of coal in
Appalachia. EPA also recently proposesktilement agreemepositioning the agency to
regulate CO2 emissions from new, modified, andtexgoal power plants via Clean
Air Act New Source Performance StandafdSPS). And unless CCS

technology becomes economic faster than experesceRresident Obamaigroposed
Clean Energy Standard will be anything-but-coal standard.

Although killing coal-based power in the USA woldd deeply gratifying to many
“sustainable energy” advocates, it will not makecmdifference to global energy trends
(though it will destroy thousands of high-payingUjobs, inflate electricity rates, and
further depress the economy of Appalachia). Chink &pproximatelyl10 coal power
plants each yedrom 2004 through 2006 and is expected to buildymaore new

coal power plants through 2035 than the U.S. ahdrdDECD nations will likely retire.

Coal-fired electricity generation by region in the New Policies Scenario
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Source: International Energy AgencWorld Energy Outlook 201(@eproduced iThe
Real Story Behind China’s Energy Policy — And Whaericans Can Learn From, It
U.S. Senate Committee on Environment and Publické/dvinority Staff, Dec. 7, 2010)




U.S. and Australian coal companies that can nodosgll their product domestically are
exporting to China and India. This isdrbon leakage” with a vengeanée one reporter
put it, “not only are the pollutants that developedntries have tried to reduce finding
their way into the atmosphere anyway, but shipgghmg halfway around the globe are
spewing still more.”

Finally, the war on U.S. coal is far from over. Tdeath of cap-and-tradd the collapse
of the Kyoto negotiations i@openhageitook the green Left by surprise. With jobless
rates still high, a GOP majority in the House, andlic sentiment turning against
climate alarm and backdoor energy taxes, coal reahgve a future in the U.S. electric
power fuel mix.

Miles to Go

Let’s now look at the prospects for a “sustainasiergy state” in the transport sector. In
his State of the Union AddresBresident Obama said, “With more research and
incentives, we can break our dependence on oil bvfuels, and become the first
country to have a million electric vehicles on thad by 2015.”

It was déja vu all over again. President G.W. Buslnjs2006 State of the Union
Address prophesied that cellulosic biofuel (motor fuetided from wood chips, prairie
grasses, and other fibrous plant material) woultpb&ctical and competitive within six
years.” Well, it's now six years later. EIA expectdlulosic biofuel production in 2011
to max out aB.94 million gallons- about 1.6% of the 250 million gallons Congress
mandated in the 2007 Energy Independence and 8edwti(EISA). The EISA

cellulosic biofuel target for 2010 was 100 milligallons. EPA downgraded the target to
5 million gallonsbut even that symbolic goal proved to be too aimist Climatewire
(Jan. 11, 2011subscription requiredeports that in 2010, commercial production of
cellulosic biofuel was essentially zero.

Obama’s speech was also reminiscent of Bush’s 3@BU, which announced the
FreedomCar and Hydrogen Fuel initiatives. Thosguanms too were supposed to begin
transforming the U.S. transport sedbgr2015 However, pundits have been proclaiming
the imminent triumph of electric vehicles since 198s energy journalisRobert Bryce
puts it, “Electric cars are the next big thing. Ahey always will be.” Well, “always” is

a long time. Let’s just say that electric cars wid®@ economical for at least another
decade.

Boston Consulting Groupompared the total consumer cost of owning elegghicles,
gasoline-powered cars, diesel-powered cars, anddsyim Germany, a country with high
gasoline taxes. The biggest obstacle to commezaisin of electric vehicles is the cost
of the lithium ion batteries that propel them. Evietne batteries drop from their current
cost of about $2,000 per kilowatt hour (kwh) to @f&r kWh in 2020, as many experts
expect, “a 20 kWh battery, which is needed forigilg range of 80 miles (about 130
kilometers) would still cost $14,000,” says Bos@onsulting. The consumer
significance? Even if the batteries cost only 3%fmaich as they do today, the five-year



fuel savings would not offset the additional exgeatpurchasing an electric vehicle
unless crude oil prices hit $280 per barrel — twice as high as their record peak in 2008.

Another roadblock to commercialization is that aanist must plug in and re-charge the
battery for several hours if he wants to drive BeoB0 miles. Who knows when that
barrier will be overcomel!

Of course, as&seorge Willobserves, politicians can always "bribe” Peteboty an

electric car with Paul's money. Congress currepttyides aax credit of up to $7,500
covering the first 200,000 electric vehicles sdldio Michigan representatives,
Democratic Sen. Carl Levin and Republican Rep. MRkgers propose to expand the
credit to cover 500,000 electric vehicles. HoweWeat still might not be bribe enough to
reach Obama’s million vehicle milestone. A plugzar like the Chevy Volt can increase
household electricity consumption by 40%. Purduevehsity economisWally Tyner
finds that under tiered electricity pricing schemesdopted by “sustainability”’-minded
states like California to curb household electyicbnsumption — a plug-in is less
economical than a Toyota Prius or a Chevrolet Gpbaén with the $7,500 federal tax
break. Tyner estimates that plug-ins do not bececomomical in California until crude
oil prices reach $171-$254 a barrel.

A million electric vehicles on the road may souike la lot. It's actually jusl/240thof
the total registered passenger cars, SUVs, piclamgbyans in the United States. The era
of the electric car is at least decades away.

Perhaps more importantly, electric cars are onfigesen” as the power source they plug
into. China, which has the fastest-growing autoneoimarket in the world,
generatesbout 80%of its electricity from coal. Researchersfagonne National
Laboratory and Tsinghua Universitysing a life-cyle (wells-to-wheels) analysis, riolu
that, depending on the region, replacing a gasq@owered car with an electric car in
China could increase emissions of carbon dioxideZYby 7.3%, sulfur dioxide (SO2)
by 300%-1000%, and nitrogen oxides (NOx) by 100%.
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Source:Huo et al. 2010. Environmental Implication of EleciVehicles in China,
Environ. Sci. Techno#i4, 4856-4861

To sum up, a “sustainable transport system,” asrgrenderstand the phrase, is not in
our foreseeable future.

Loaded Definition

In a last-ditch effort to rescue cap-and-tax, pragas argued that America must quickly
transition to a “truly sustainable clean energwfat to avoid future environmental
disasters like the BP Deepwater Horizon blowoupliait in their rhetoric — as well as

in their longstanding anti-nuclear advocacy —h& hotion that to be sustainable, an
energy system must be both carbon-neutralfaishfe. In their concept of sustainable
energy, large impact events like toxic oil spillswd not even be theoretically possible.

But are those criteria — non-emitting and failsafeasonable? If the world had actually
embraced this ideology at the dawn of the industerolution, and eschewed the use of
fossil fuels as polluting and unsafe, the unpreoged progress in human health and
welfare of the past century and more would almestainly not have occurred. Billions
of people would be poorer and sicker. Many of usildmot even exisEnergy poverty
which kills people and decimates forests, woul@ljikbe widespread and intractable.

The green definition is question-begging — it pudges fossil energy to be
unsustainable regardless of the facts. Yes, terabtidents may happen at olil rigs,
hydroelectric dams, or nuclear power plants. Bathistorical record provides no
evidence that these politically-incorrect energyrses are sowing the seeds of either
mankind’s or the biosphere’s destruction.

For example, is nuclear power an unsustainablentdéogy because dfhree Mile Islan@
No one died in the accident and theiversity of Pittsburgh Graduate School of Public
Healthfound no significant rise in cancer deaths am@asglents living within a five
mile radius of TMI over 20 years. More children arebably harmed each year by
woodstoveghan by U.S nuclear power stations.

TheChernobyl disastesf 1986 was the worst nuclear accident in histdwyenty-eight
emergency workers died of acute radiation exposui®86 and another 19 died from
various causes that may or may not be relateddiatran exposure during 1987 to 2004,
according to th€hernobyl Forum Repo(p. 14). Total cancer mortality “might increase
by up to a few per cent” among the “most exposqaufadions,” or “up to several
thousand fatal cancers in addition to perhaps onered thousand cancer deaths
expected in these populations from all other cati¥®e may never know because, “An
increase of this magnitude would be very hard teageven with very careful long-term
epidemiological studies” (p. 8).

The key point from a sustainability standpoint,ubb, is that Chernobyl was not a
harbinger of more and worse disasters to come.ilNites event has occurred some



14,000 cumulative reactor-years of commercial dpmran 32 countrie$ The disaster
was not a consequence of some inherent flaw ireauglower but of technical,
operational, and managerial failingshernobyl Recordp. 33) tolerated by an
unsustainable (and now defunct) political systemnclsir power is used all around the
world without major mishap. Japan, the only natmhave experienced the horrors of
nuclear war, is the worldthird-largest consumer of nuclear powsearly 80% of
France’s electricitgomes from nukes. Could 62 million Frenchmen beng?

The BP oil spill may well be the worst ecologicaaster in history. Yet it was not the
planetary catastrophe some predicted it wouldrb®&ldy 2010, experts warned that the
Deep Water Horizon blowout would causeéversible damage to the marine eco-
systems of the Gulf of Mexico, north Atlantic Oceand beyond

But a surprising thing happened on the way to gleealypseBacteriagobbled up the oil
so fast that by August, the underwater oil plume fumdetectablé A study recently
published inScienceExpresgports that bacteria also made short work ofithssive
volumes of methane (natural gas) released wheBPRheell exploded.

When green ideologists inveigh against fossil amclear energy as unsustainable, they
do so on the basis of a utopian standard, muchaas tbndemned capitalism in the
name of an imaginary “Worker’s Paradise.” As in kst rhetoric, too, we're told we
must choose central planning or face oblivion.gality, modern commercial energy
supports a continual (although not necessarilyinants) long-term improvement in
human health, welfare, and environmental qualityaBy reasonable definition, it is
sustainable.



Air Pollution — Down

If the 1982 filmBlade Runnewere an accurate glimpse of today’s air polluterels,
I'd be inclined to agree that the current energstay is unsustainable.

In fact, since 1970, aggregate emissions oktkeriteria air pollutantsieclined by 60%
even while population, energy consumption, vehmiles traveled, and GDP increased
by 48%, 49%, 163%, and 209%, respectively. U.Sqaaity will continue to improve
under regulations already adopted or in the pipedisi new cars and capital stock replace
older vehicles, facilities, and equipment. Thesgtestablished air quality trends bear
witness to an increasingly sustainable energy Byste
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Source:U.S. Environmental Protection Agency
Life Expectancy and Health — Up

The astute reader will notice in the figure abdwa tarbon dioxide (CO2) emissions
have gone up as air pollution emissions have gomendThat is indisputable. What is
also indisputable is that human health and welfanee improved as CO2 emissions have
increased. The data reveal what Cato Institutelachadur Goklany calls therhproving
state of the world a planet where people generally are living langealthier, more
comfortable lives.
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in the Age of Industrialization (Part Il — Have ghier US Population, Consumption,
and Newer Technologies Reduced Well-Being?)

From 1900 to 2006, as the U.S. population, consiumutf metals and synthetic organic
chemicals, and CO2 emissions increased, so dideaifle and life expectancy.

And it's not just Americans who are living longé&lobal life expectancy, perhaps the
single most important measure of human well-bemgeasedrom 31 years in 1900 to
47 years in the early 1950s to 67 years tgdapklany observes.

Moreover, people are not only living longer, theg anjoyingbetter health

Notably, in most areas of the world, the healthuatjd life expectancy (HALE), that is,
life expectancy adjusted downward for the sevextg length of time spent by the
average individual in a less-than-healthy conditiergreater now than the unadjusted
life expectancy was 30 years ago. HALE for the @hand India in 2002, for instance,
were 64.1 and 53.5 years, which exceeded theirjusiad life expectancy of 63.2 and
50.7 years in 1970-1975 [citation omitted].

Consistent with this global trend, the U.S. pogalais healthier than ever‘The

disability rate for seniors declined 28 percentaein 1982 and 2004/2005 and, despite
guantum improvements in diagnostic tools, majoeakes (e.g., cancer, and heart and
respiratory diseases) now occur 8—11 years laser dhcentury ago.”

Vulnerability to Extreme Weather — Down

Al Gore and other preachers of climate apocalypsthat global warming will afflict
mankind with increasingly frequent and severe en&reveather events. In particular,
warming-induced drought will supposedly cause daidlpre and famine, leading to civil
strife and international conflict. Gore’s fillAn Inconvenient Truthconjures up a
nightmare vision of an unsustainable future.



But the data point in the opposite direction — toald of diminishing danger from
climatic factors. Goklany is the go-to source ais topic as well.

After peaking in the 1920s, global average anneatlts and death rates from extreme
weather (droughts, floods, storms) declined by @8/ 98%, respectively. The 93%
decline in total deaths is truly remarkable considgthat weather and mortality data
were sparser in earlier decades and that globallaopnincreased more than 3-fold
since 1920
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Source: Goklany,A Primer on the Global Death Toll from Extreme WeatEvents —
Context and Long-Term Trends (1900-2008)

Drought is responsible for more than half (58%galbextreme weather-related mortality

since 1900. Since the 1920s, deaths and deathfratesirought have declined by
99.97% and 99.99%, respectively.
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Food and Water — Up

We hear time and again that the 1990s and the 208@sthe hottest decadem*
record” and that if this keeps up, there will be watkoitages, food supplies will
decrease, and hunger will increase. Yet as Gokpamts out between 1990 and 2006,
an additional 1.6 billion people gained accessate drinking water.



Similarly, despite the supposed twin evils of gllolvarming and population growth, per-
capita food supplies worldwide “increased from 2,Z&ls/day in 1961 to 2,810 in
2003.” Goklany elaborates: “The proportion of gupulation in the developing world
suffering from chronic hunger declined from 33%1&% between 1969-71 and 2010
despite a 111% population increase” (personal conneation, Feb. 3, 2011).

Were fossil fuels an obstacle to these stunningargments in the state of the world?
No. Fossil fuels were a key factor driving thos@iovements.

Fertilizers and pesticides are manufactured frossifduels. Irrigation pumps and farm
machinery run on fossil fuels. So do the vehickesduto transport food from surplus

areas to deficit areas. So do the vehicles usptbtode emergency assistance to disaster-
stricken areas.

More fundamentally, people are living longer andltieer because the world is
wealthier, and fossil energy supports economic giand technological progress in
scores of countries around the world.

Will Global Warming Impoverish Future Generations?

The rejoinder to the foregoing is that we ain’trseethin’ yet. We're supposedly at the
early stages of man-made global warming. As warracuglerates, the impacts will
become increasingly severe, “threatening the sahaf/civilization and the habitability
of the Earth,” according t&l Gore. However, the warming rate over the past 30 years
has been remarkably constant — aliai°C per decade in the University of Alabama-
Huntsville satellite recordf that rate continues, the globe will warm 1.4%@ing the

21st century — below the Intergovernmental PaneCimate Change’s (IPCC’s) “best
estimate” (.8°C) of its coolest (B1) emissions scenario. Apocatypst!

But for argument’s sake, let's assume global waghpiroceeds according to the IPCC’s
hottest emission scenario (A1F1) and atmosphem@éeatures increase by 4°C or
more. Let's also assume, per the UK Governmegtiesn Review of the Economics of
Climate Changethat such warming could reduce global GDRP2BYa To be sure, the
Stern Revievis an outlier in the climate economics literat(geehere here and

herg. But let’s give climate Cassandras the benéfévery doubt.

Even under those assumptions, it turns out, thie efahe world keeps improving.
Again, Goklanyprovides the indispensable analysis.

Even if we accept th8tern Revieis 95th-percentile GDP loss estimates under the
IPCC’s warmest emission scenario, developing casitnet welfare (after accounting
for climate change) would increase from $900 pgitagan 1990 to $61,500 in 2100 and
$86,200 in 2200 (in constant 1990 U.S. dollarsy.gerspective, Goklany notes that, in
2006, GDP per capita was $19,300 for industrializeahtries, $30,100 for the United
States, and $1,500 for developing countries.



In addition to being wealthier, future generatians bound to develop superior
technologies in such critical endeavors as agucog)tmedicine, water resource
management, disaster preparedness, and emergepoyise. Thus, regardless of climate
change, global welfare should improve dramaticallgr the next two centuries, and
developing countries’ adaptive capacity will fargass that of industrial today.

“Irony Can Be Pretty Ironic Sometimes

The “sustainability agenda” calls for governmenémention to prop up technologies
that are net resource consumers,joietdestroyersand non-self-sustaining. Government
support for politically-favored renewables is cdmiting to unsustainable budget deficits.

Sustainability advocates demand that governmertta ptice on carbon, that is, penalize
the affordable energy sources that are vital tdtiweaeation and the improving state of
the world. The full flowering of the sustainabiliaggenda — as iAl Gore’s campaign to
“re-power America” with zero-carbon energy in 1@&ye— would make U.S. prosperity
unsustainable.

Because anti-carbon schemes threaten prosperityphsdthe American publiejected
cap-and-trade And because affordable energy is vital to thprimming state of the

world, the Copenhagen climate negotiatiended in failureThe sustainability agenda is
politically unsustainable.



