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Forecasts of coal’s demise have
been wrong for more than 700
years, ever since King
Edward I of England fa-
mously proclaimed, “Be it

known to all within the sound of my
voice, whosoever shall be found
guilty of burning coal shall suffer the
loss of his head.”

Now, new cries of a “war on coal”
have emerged in the wake of the U.S.
Environmental Protection Agency’s
proposed rules requiring existing
power plants to cut emissions of car-
bon dioxide by an average of 30 per-
cent by 2030 — a significant step to
control the major pollutant linked to

global climate change.
That action followed another EPA

rule proposed last fall that would
limit CO2 emissions from new coal-
fired power plants to roughly the
same level as natural gas-burning
plants. Effectively, that would re-
quire new coal plants to install a
technology called carbon capture
and storage, or CCS, to reduce CO2
emissions by roughly 40 percent to 45
percent.

That proposal also drew strong
criticism and attempts in Congress
to weaken or rescind the rule. Oppo-
nents assert that CCS technology is
unproven, far too costly and that it
would “kill coal.” Others disagree,
citing experience with CCS in other
industries and a variety of power-
plant applications, including sev-
eral large projects nearing comple-
tion.

While controversy over the draft
EPA regulations won’t subside any-
time soon, one thing just about ev-
eryone agrees on is the need for tech-
nology innovations that reduce
greenhouse-gas emissions at lower
cost. The U.S. Department of Energy
is actively pursuing such innova-
tions with research programs on
CCS and advanced energy technolo-
gies, as are other nations.

A key question is whether EPA
rules for new and existing power
plants will hinder or help these ef-
forts to keep coal viable in a carbon-
constrained world. Past experience
shows that well-crafted rules can ac-
tually help. Here’s why.

For insight, it is instructive to look
at the history of EPA standards for
other power-plant air pollutants.

At Carnegie Mellon University,
we have studied that history and the
technological response to environ-
mental regulations. We’ve also stud-
ied and analyzed CO2 capture and
storage systems and advanced en-
ergy technologies.

By examining U.S. research fund-
ing and patenting activity over the
past century, we found that not until
national policy required large reduc-
tions in power-plant emissions did
inventive activity to reduce those
emissions swing into high gear.

The accompanying graph illus-
trates this for sulfur dioxide controls.
Much of the 10-fold spike in patenting
activity that followed the 1970 Clean
Air Act was directed at improving
SO2 “scrubbers” needed to comply
with stringent federal and state-level
standards.

Like “CO2 scrubbers” today, tech-
nology to capture and remove SO2
from power plant flue gases was new
to the industry and not yet deployed
at large coal-burning plants when
EPA standards were first promul-
gated in 1971. These early SO2 cap-
ture units often operated poorly,
leading one major utility to run full-
page ads declaring scrubbers “unac-
ceptable for electric utility use.”

But ensuing improvements in
technology design and operator
training overcame those initial prob-
lems and, as their deployment and re-
liability grew, their cost declined
sharply.

By the mid-1990s, the inflation-ad-
justed cost of SO2 capture equipment
was half its cost two decades earlier.
That facilitated the sale of scrubber
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U.S. patents in sulfur-dioxide control technology, 1880-2000

Source: E.S. Rubin, Carnegie Mellon Post-Gazette
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technology to Europe and
(more recently) China. To-
day, the coal and utility in-
dustries properly boast of
achieving big cuts in air pol-
lution using “clean coal
technology” while at the
same time tripling U.S. coal
use.

While sustained research
and development was essen-
tial to achieving those im-
provements, the key to tech-
nology innovation was the
“demand pull” of emission
regulations, which estab-
lished commercial markets
for this environmental tech-
nology. Why else would
technology developers and
vendors invest large sums to
improve SO2 scrubbers if
there was no market for
them?

So, too, with carbon cap-
ture and storage technology.

While CCS is arguably
more advanced today than
SO2 scrubbers were 40 years
ago, it is also much more ex-
pensive and complex, and
it’s just beginning to be de-
ployed at power plants in
large-scale demonstration
projects subsidized by na-
tional governments. Its fu-
ture viability, however, de-
pends on continued R&D to
drive down costs, plus a
market demand that can
only be established by re-
quirements or strong eco-
nomic incentives to reduce
carbon emissions signifi-
cantly.

Can such requirements
sustain rather than stifle the
use of coal?

Let’s look north.
Two years ago, Canada

adopted CO2 standards for
coal plants more stringent
than the EPA’s. Rather than
convert to natural gas,

SaskPower, located across
the border from North Da-
kota, chose to refurbish one
of its plants with carbon cap-
ture and storage capability.

Two months ago, the com-
pany’s Boundary Dam plant
became the first coal-fired
unit to deploy CCS at a com-
mercial scale. The 110-mega-
watt facility is now captur-
ing 90 percent of its CO2,
then transporting it via pipe-
line to a depleted oil field
where it is used to extract
additional oil. It then re-
mains sequestered deep un-
derground, keeping over a
million tons of CO2 out of the
atmosphere each year.

Revenue from selling the
CO2, plus aid from the Ca-
nadian government, were
critical to this first-of-a-
kind project. Based on the
Boundary Dam experience,
SaskPower expects its next
CCS project will cost about
30 percent less — the first
step down the learning
curve that we’ve seen for
SO2 scrubbers and other
technologies.

U.S. projects also show
that coal can be a low-carbon
energy source. In Missis-
sippi, a 582-megawatt ad-
vanced technology power
plant starting up next year
will capture and sequester
nearly 4 million tons of CO2
annually. In Texas, con-
struction is underway on a
240-megawatt coal plant that
will capture 90 percent of its
CO2, emitting far less car-
bon than a modern gas-
burning plant. Three more
advanced technology proj-
ects under DOE’s demon-
stration program are slated
to follow.

CCS potentially can re-
duce emissions from exist-
ing power plants as well, es-
pecially if combined with
major upgrades that alone

can reduce CO2 emissions
by roughly 20 percent
through improved effi-
ciency. Co-firing with natu-
ral gas or biomass are
among other options offer-
ing CO2 reductions.

Of course, the viability of
any of these measures de-
pends heavily on its cost.
Even without carbon regula-
tions, competition from nat-
ural gas and the needs of an
aging coal fleet has led to the
closing of some coal plants,
with more expected. Nor are
any new coal plants likely to
be built anytime soon in the
face of low demand growth
for electricity and the prom-
ise of abundant natural gas
from fracking. With the
added cost of carbon con-
straints and competition
from other low-carbon en-
ergy sources, U.S. coal use is
expected to decline in com-
ing years.

But history shows that
forecasts of future energy
prices are reliably wrong, so
it’s foolish to believe that
coal can’t compete in a

carbon-constrained world.
Indeed, studies find that in
the United States and glob-
ally, coal with carbon cap-
ture and storage is critical to
avoiding severe climate
change impacts at mini-
mum cost.

Admittedly, that low-car-
bon future is still years
away. In the interim, mar-
kets for CCS and other
clean coal technologies will
take time to materialize,
and public support will be
needed to further their de-
velopment. This includes
funding for R&D, tax cred-
its, innovative financing
methods and modifications
to proposed EPA rules to al-
low greater flexibility in
compliance.

So, will carbon cuts kill
coal? Not likely.

Evidence suggests that
technology innovations
“pulled” by policy require-
ments and catalyzed by sus-
tained investments in clean-
energy technology can in-
deed allow domestic coal re-

sources to be utilized eco-
nomically while achieving
long-term cuts in carbon
emissions. U.S. leadership
in this arena also would
spur other nations to follow
and open new markets for
U.S. businesses.

Looking back decades
from now, predictions of
coal’s demise will again
have been proven wrong.

Edward S. Rubin is the
Alumni Chair Professor of
Environmental Engineering
and Science at Carnegie Mel-
lon University and a profes-
sor of Engineering & Public
Policy and Mechanical Engi-
neering. He was one of the
authors of a recent National
Academies study, “America’s
Climate Choices: Limiting
the Magnitude of Future Cli-
mate Change” and was a co-
ordinating lead author of the
2005 Special Report on Car-
bon Dioxide Capture and
Storage of the Intergovern-
mental Panel on Climate
Change.

Will cutting carbon kill coal?
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Actress Shoshana Roberts, 24, who was sexually harassed on the streets of New York in a
widely circulated video, is a Pittsburgh native and CAPA graduate.

before speeding away.
But the worst offenders

lurked on the “L” or ele-
vated trains and later on the
subway, which one ob-
server called “the mashers’
playground.” In 1902, a
saleswoman wrote that she
was accosted on an L train
by “gray side-whiskered
man of probably 60, who
looked like a prosperous
banker.”

Mashing knew no class
boundaries. “I tried to move
away in the crowd but he
linked his arm in mine and
detained me,” the woman re-
ported. When she reached
her workplace, she found
that two other employees had
been harassed by the same
man. “Can’t you get him ar-
rested?” she wondered.

In isolated instances, the
answer was “yes.” The most
publicized case involved the
famed opera tenor Enrico
Caruso, who was arrested at
the Central Park Zoo in 1906
after pressing himself up

against a woman. As one
newspaper warned after Mr.
Caruso’s arrest, even men
“reputed to be worth mil-
lions” could be dragged into
court for mashing.

Actually, today’s mash-
ers could be prosecuted, too,
under measures that are
still on the books. In New
York, for example, a disor-
derly-conduct law bars
“threatening behavior,”
“obscene language or ob-
scene gestures in a public
place” and “creating a haz-
ardous or physically offen-
sive condition.” Why not
prosecute some of Sho-
shana Roberts’ harassers
under this measure?

I’m not suggesting that
anyone should be arrested
for saying “Damn” or “Hey,
baby,” two of the less threat-
ening catcalls that Ms. Rob-
erts endured. But the guy
who follows her for a few
blocks and peppers her with
questions, refusing to take
her silence for an answer?
He’s breaking the law, as
most reasonable people

would interpret it. And we
should hold him account-
able.

Back in the era of anti-
mashing measures, only a
handful of men were prose-
cuted for violating them. Yet
even the occasional arrest

sent a warning to the rest of
society: Sexual harassment
was both illegal and repre-
hensible.

As the Roberts video illus-
trates, many men still aren’t
getting that message. A few
arrests might remind them.

Jonathan Zimmerman, a
professor of history and edu-
cation at New York Univer-
sity, is the author of the forth-
coming “Too Hot to Handle:
A Global History of Sex Edu-
cation.” He lives in Narberth,
Pennsylvania.

We used to call them mashers
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Army to expand and possi-
bly paving the way for
greater Turkish involve-
ment.

• Prepare now for nation-
building. The United States
should lay the groundwork
for a post-conflict settlement
in both Iraq and Syria that
does not necessarily require
keeping both political enti-
ties intact. In the Iraqi con-
text, this means offering
greater autonomy to the Sun-
nis and guaranteeing the
Kurds that their hard-won
gains will not be jeopardized.
The United States should of-
fer to station troops for the
long term in the Kurdish
area and possibly Anbar, too.

Social fragmentation in
Syria will make reconstruc-
tion there harder. The U.S.
goal should simply be to en-
sure that Syrian territory is
not controlled by Shiite or
Sunni extremists. The post-
war settlement in the for-
mer Yugoslavia, which in-
volved the dispatch of inter-
national peacekeepers and
administrators under
United Nations, European
Union and NATO mandates,

could be a model. This is an
ambitious, long-term goal,
but if no such plans are in
place, as in Libya in 2011 or
Iraq in 2003, failure is guar-
anteed.

Critics will call this strat-
egy too costly, alleging that
it will push the United States
down a “slippery slope” into
another ground war. But
while this approach will un-
doubtedly incur greater fi-
nancial cost and higher risk
of casualties, the present
minimalist strategy has
scant chance of success and
risks backfiring — the
Islamic State’s prestige will
be enhanced if it withstands
half-hearted U.S. airstrikes.

Left unchecked, the
Islamic State could expand
into Lebanon, Jordan, Tur-
key or Saudi Arabia, mak-
ing a major ground war in-
volving U.S. troops more
likely. By contrast, this
strategy would enhance the
odds that the group could be
defeated before Barack
Obama leaves office.

Max Boot is a senior fel-
low at the Council on For-
eign Relations. This was first
published in Foreign Policy.

How to defeat
the Islamic State




