AUTHENTICATED
U.S. GOVERNMENT
INFORMATION

GPO

S. Hra. 113-796

LEGISLATIVE HEARING TO EXAMINE S. 2911,
SUPER POLLUTANTS ACT OF 2014

HEARING

BEFORE THE

COMMITTEE ON
ENVIRONMENT AND PUBLIC WORKS
UNITED STATES SENATE

ONE HUNDRED THIRTEENTH CONGRESS

SECOND SESSION

DECEMBER 2, 2014

Printed for the use of the Committee on Environment and Public Works

&

Available via the World Wide Web: http:/www.gpo.gov/fdsys

U.S. GOVERNMENT PUBLISHING OFFICE
98-201 PDF WASHINGTON : 2016

For sale by the Superintendent of Documents, U.S. Government Publishing Office
Internet: bookstore.gpo.gov Phone: toll free (866) 512—-1800; DC area (202) 512—-1800
Fax: (202) 512-2104 Mail: Stop IDCC, Washington, DC 20402-0001



COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS

ONE HUNDRED THIRTEENTH CONGRESS
SECOND SESSION

BARBARA BOXER, California, Chairman

THOMAS R. CARPER, Delaware DAVID VITTER, Louisiana
BENJAMIN L. CARDIN, Maryland JAMES M. INHOFE, Oklahoma
BERNARD SANDERS, Vermont JOHN BARRASSO, Wyoming
SHELDON WHITEHOUSE, Rhode Island JEFF SESSIONS, Alabama
TOM UDALL, New Mexico MIKE CRAPO, Idaho

JEFF MERKLEY, Oregon ROGER WICKER, Mississippi
KIRSTEN GILLIBRAND, New York JOHN BOOZMAN, Arkansas
CORY A. BOOKER, New Jersey DEB FISCHER, Nebraska

EDWARD J. MARKEY, Massachusetts

BETTINA POIRIER, Majority Staff Director
ZAK BAIG, Republican Staff Director

1)



CONTENTS

Page
DECEMBER 2, 2014
OPENING STATEMENTS

Boxer, Hon. Barbara, U.S. Senator from the State of California ........................ 1
Murphy, Hon. Chris, U.S. Senator from the State of Connecticut ...................... 3

Thomas, Hon. Carper R., U.S. Senator from the State of Delaware, prepared
SEALEINENT  coeiiiiiiiiiii e 103

WITNESSES

Zaelke, Durwood, President, Institute for Governance & Sustainable Develop-

INETIE oottt ettt ettt e ettt e et e et e et e et e et e e s b et e s bbe e e eabeeeeearaeeenneees 7
Prepared statement ..........ccocccooviieiieiiieiieieeeeeeeees 9
Responses to additional questions from Senator Boxer 19

Fay, Kevin, Executive Director, Alliance for Responsible Atmospheric Policy ... 22
Prepared Statement ..........coccooiiiiiiiiiiiiiee e 25
Shindell, Drew, Ph.D., Professor of Climate Sciences, Nicholas School of the

Environment, Duke UnNiversity .......ccccccoevieeeiiieeiiieeenieeeeieeeeveeeseveeeeeveeesennens 43
Prepared Statement ..........coccooiiiiiiiiiiiiee e 45
Responses to additional questions from Senator Boxer ............ccccoevevveennnnen. 51

Peiser, Benny, Director, The Global Warming Policy Foundation ...................... 56
Prepared Statement ..........coccooiiiiiiiiiiiiie s 58
Response to an additional question from Senator Boxer ..........cccccoeveennnces 71
Responses to additional questions from Senator Vitter .............ccccceeevveennen. 72

Moore, Stephen, Chief Economist, Institute for Economic Freedom and Oppor-

tunity, The Heritage Foundation ..........ccccccccoviiiiiiiiiiiiiiieecieecreeeeeeeeeeiee e 74
Prepared statement ...........cccoceiiieiiiiiniiieee s 76
Response to an additional question from Senator Boxer 84
Responses to additional questions from Senator Vitter 84

ADDITIONAL MATERIAL

Article; The New York Times, In Step to Lower Carbon Emissions, China

Will Place a Limit on Coal Use in 2020 .......ccccoceiniiriienieeieenieeieesie e 105

(I1D)






LEGISLATIVE HEARING TO EXAMINE S. 2911,
SUPER POLLUTANTS ACT OF 2014

TUESDAY, DECEMBER 2, 2014

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS,
Washington, DC.

The committee met, pursuant to notice, at 2:15 p.m. in room 406,
Dirksen Senate Building, Hon. Barbara Boxer (chairman of the
committee) presiding.

Present: Senators Boxer, Vitter, Whitehouse, Merkley, Boozman.

Also present: Senator Murphy.

OPENING STATEMENT OF HON. BARBARA BOXER,
U.S. SENATOR FROM THE STATE OF CALIFORNIA

Senator BOXER. The committee is in order. I am delighted to call
us to order, because we are looking at a bill written by two of my
colleagues, Senator Murphy and Senator Collins, the Super Pollut-
ant Act of 2014, S. 2911, which is a bipartisan bill that supports
innovative technologies and policies to reduce short-lived climate
pollutant emissions, otherwise known as SLCPs, which if you can
pronounce that, OK. Because I won’t even try.

These emissions, we are talking about black carbon, methane,
hydrofluorocarbons. And recent headlines have sounded the alarm
on the mounting impacts of climate change. The reason I am so ex-
cited about this bill, when Senator Murphy talked to me about it,
is it is really a bipartisan breakthrough. That is very important,
because we are not going to get anywhere if we just have a par-
tisan divide on climate.

Over the past few months, we have seen everything, from the
hottest August, the hottest September, the hottest October on
record, to historic droughts and extreme wildfires, ravaging my
home communities, to vanishing wildlife habitat in Alaska, to toxic
algae blooming out of control and contaminating drinking water in
Toledo, Ohio. I think it was 500,000 people had to drink bottled
water because of this toxic algae, which is directly related to the
heat in the water.

Yesterday, I read a story in the New York Times, it was actually
the lead story, and it summed up what scientists are now telling
us. They are saying if we stay on this path, our grandkids will face
a grim future. They actually lay it out even in a more stark fash-
ion, they say our grandchildren will either have a planet that is
unpleasant to live in or a planet that is not inhabitable. Those both
are bad choices, but we see where we are heading. That is why I
am so grateful, because maybe we can start to take congressional
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action here. The President is taking action, and bless him for doing
it. I say that sincerely, because I know he cares so much about the
future. He looks into his daughters’ eyes and he knows that he in
many ways has a chance to make the planet a better place. And
he is doing it, despite all the opposition and hysteria about it.

Well, this hearing will focus on some common sense steps we can
take to address this critical threat. S. 2911, the Murphy-Collins
bill, identifies a number of practical steps by the private sector and
policy measures on the Federal level that can be taken to limit pol-
lutants that cause climate change. Action to limit these super pol-
lutants can help slow climate change over the next several decades
while also providing important co-benefits to public health. That is
so key. When we cut back on climate pollution, we have co-benefits
that involve making the air cleaner and less asthma and less heart
disease and strokes and all those things. So it is a win-win.

Now, black carbon is a fine particulate matter that is harmful to
human health and the environment. If we address that, we can
help avoid the worst impacts of climate change and also reduce ex-
posure to air pollutants, again, that cause all these respiratory and
cardiovascular ailments and premature deaths.

Similarly, reducing methane leaks and emissions can prevent in-
creases in ground level ozone pollution, which will reduce the
threat to public health. We know the President has put out a really
good policy on this ground level ozone pollution, which we know is
smog that can worsen bronchitis, emphysema and asthma. I often
say, and I will say it again, if any of us, as a Senator, visits the
schools, and I know, Senator Murphy, how old are your boys now?

Senator MURPHY. Six and three.

Senator BOXER. Six and three. I say the next time you go visit
their class, the older one, ask the class, how many of you kids have
asthma, or how many of you kids know someone with asthma. You
will be stunned to see, well, maybe you won’t be stunned, I was
stunned when I asked that question, I was in a school in San Fran-
cisco with Hillary Clinton way back in the 1990’s. We asked the
class, and way more than half of the class raised their hands. She
had asked that question. And it just tells you the story. We have
to protect our children from bronchitis and asthma.

So S. 2911 has all these benefits and it also supports U.S. compa-
nies that are in the forefront of producing innovative chemical sub-
stitutes for HFCs and new technologies to control black carbon and
methane leaks. And it is a real win-win when we can have our pri-
vate sector stepping up to the plate, doing good things and doing
well financially. That is the ticket here. And that is what S. 2911
does, because they establish an interagency task force to mitigate
short-lived climate pollutants, they ensure Federal agencies have
plans in place to reduce HFC and methane at Federal facilities. We
are the biggest landlord in the Country. If we start doing these
things, it has a real impact.

It also says we should use existing Federal authorities to phase
in these alternatives to HFCs and encourage HFC recovery and re-
cycling. And also encourage substantial black carbon pollution re-
duction efforts in developing countries as part of the State Depart-
ment’s programs. It also calls for directing Federal agencies to as-
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sess whether the pipeline transmission rates and new standards for
pipeline systems can reduce methane leaks.

This is incredible. I once looked at this issue, how many people
we could put to work just going after these leaks and have that
win-win benefit. It is so good.

And I want to welcome our witnesses, and Chris Murphy, I want
to particularly say thank you so much. I think what you have done
is a breakthrough. Because not only is it important in addressing
climate, but it is a bipartisan effort.

Solwould you start off, and then we will go to the rest of the
panel.

OPENING STATEMENT OF HON. CHRIS MURPHY,
U.S. SENATOR FROM THE STATE OF CONNECTICUT

Senator MURPHY. Thank you very much, Chairman Boxer. Thank
you for calling this hearing today. Thank you for your encouraging
words with respect to our legislation. I am pleased to share the
panel here, at least kick it off with some very able experts. Thanks
todRanking Member Vitter as well for making this hearing possible
today.

We are here to discuss, as you very aptly described, SLPCs,
short-lived climate pollutants. These are substances that do grave
damage to the climate, often at a rate that is tens of hundreds of
times the damage on a time-to-time basis that carbon dioxide does.
But frankly, they are a lot less well-known than carbon dioxide.
The problem posed by SLPCs, they represent an opportunity, it is
an opportunity to save lives, to create a lot of jobs and to protect
fragile ecosystems.

They also represent a political opportunity. I am honored to have
this considered as a breakthrough, but phasing down these pollut-
ants can be done more quickly and relatively easily when compared
to the hard but desperately necessary work that we have ahead of
us to slow CO; emissions.

As members of the committee well know, we are talking here
about black carbon, methane, and hydrofluorocarbons, or HFCs.
The first is a byproduct of combustion. The second is a fuel. The
third is an industrial chemical.

None of them are as vital to the functioning of the world’s econ-
omy as carbon dioxide. That means that adopting sensible, money-
saving policies to phase down emissions of all of these will require
an effort that is relatively manageable compared to the scale of the
other global challenges that we face.

So that is why Senator Collins and I worked together to draft the
legislation that is under consideration by the committee today, the
Super Pollutants Act. If enacted, this legislation would expand ex-
isting programs to launch new initiatives needed to tackle the
many ways in which SLPCs are emitted.

We are not talking about revolutionary change here. We are just
talking about some common sense steps that can bring Republicans
and Democrats together around cleaning up our climate. Our bill
encourages USAID and development agencies to consider methane
and black carbon emissions when financing projects overseas. Our
bill would urge modifications in the Energy Star program to recog-
nize refrigeration systems that use non-HFC chemicals while still
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achieving energy savings. We would help coordinate interagency
SLPC initiatives, so that individual departments are working in
tandem when it comes to these pollutants.

Both Senator Collins and I realize that considerable obstacles
confront the enactment of this or any legislation in this present
congressional environment. However, we believe this legislation
represents an opportunity to have an important foundation for bi-
partisan cooperation on climate and public health issues. That is
because one can favor reductions in methane, black carbon and
HFCs for reasons that frankly have little to do with climate
change. There is a huge climate change component to this legisla-
tion, but Senator Collins has been a leader in pushing for the ex-
pansion of clean-burning cook stoves in the developing world. Be-
cause indoor burning of wood and animal dung kills millions and
millions of people every year. Installing filters diesel truck engines
similarly reduces soot emissions, while promoting the use of Amer-
ican-made technologies, an effort that Senator Inhofe has strongly
supported for years.

Transitioning away from HFC compounds, both here and abroad,
promotes the use of American technologies and manufacturing
know-how. The economic benefit to this Country is great. The de-
mand for air conditioning in India alone is anticipated to grow by
a factor of 50 by 2013. Wouldn’t it be better if Indians were able
to meet that demand by embracing technological solutions devel-
oped in partnership with U.S. firms?

Limiting methane leaks can actually save considerable sums of
money for companies and governments that are willing to recap-
ture it and burn it themselves. Indeed, man-made methane emis-
sions are expected to grow by 25 percent over the next 15 years.
In the oil and gas industry, it is a win-win for distributors and con-
sumers to make sure that less product leaks out of wells and pipes
on its way to the end users, as Senator Boxer said.

Now, I say this not to belittle the climate impacts that reducing
SLPCs could produce. Estimates show that aggressive action could
prevent nearly a half a degree Celsius of warming in the atmos-
phere. Instead, I am making this case because tackling climate
change needn’t be as fiercely and reflexively partisan an issue as
it has become in recent years. We can do immense good for the cli-
mate while doing good for our health and our businesses as well.
SLPCs can and should represent the beginning of much-needed bi-
partisan goodwill on this topic.

So I would like to thank both the business and non-profit com-
munities who have been a part of drafting this bill, for the mem-
bers of the committee who have already reviewed or co-sponsored
the legislation, I thank you. For those who haven’t examined it in
detail, I hope that they will and their staffs will do that in the com-
ing weeks. If they think it can be improved, Senator Collins and
I would love to work with the committee to do that.

Madam Chair, I have with me a statement from Senator Collins.
She has another hearing today, but she would love to have entered
into the record a very strong statement of support for our bill.

Senator BOXER. Without objection, so ordered.

[The prepared statement of Senator Collins follows:]
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Statement of Senator Susan M. Collins
Hearing on the Super Pollutants Act of 2014
U.S. Senate Committee on Environment & Public Works
December 2, 2014

1 would like to thank the Committee for holding this afternoon’s hearing on the Super
Pollutants Act of 2014. I am pleased to be working with my colleague Senator Chris Murphy on
this bill that aims to address short-lived climate pollutants (SLCPs). These “super pollutants” —
soot, refrigerants, and methane — can warm the climate at a rate thousands of times greater than
carbon dioxide (COy).

Climate change remains a significant threat and a challenge that requires international
cooperation and global solutions in order to reduce harmful emissions worldwide. I participated
in a congressional delegation trip to Antarctica in January of 2006 that left a deep impression on
me regarding the need to tackle global climate change, its causes, and its effect on our planet. At
McMurdo Station, I met with scientists, including some from the University of Maine and
Bowdoin College, who were playing important roles in climate science research.

During this trip, [ also had the opportunity to visit New Zealand briefly. We could
clearly see the glacial moraines, where dirt and rocks had been pushed up in piles around the
glacial terminus in 1860. I thought it was remarkable to stand in a place where some 140 years
ago [ would have been covered in tens or hundreds of feet of ice, and then to look far up the
mountainside and see how distant the edge of the ice had become.

1t is my hope that today’s hearing on the Super Pollutants Act will bring to light efforts
already underway to reduce emissions from SLCPs and areas for improved coordination. While
these pollutants persist for a short time span in the atmosphere when compared to CO,, they do a
great deal of harm. The most common refrigerant compound used in cars and refrigerators
warms the climate at 1,300 times the rate of CO;, soot, including the black carbon emitted from
traditional cookstoves, can warm the climate over a thousand times faster than CO, and methane
warms the climate 34 times faster than CO;. Reducing SLCPs alone could slow climate warming
by as much as 0.5 degrees Celsius, avoid two million premature deaths each year, and save 30
million tons of crops annually.

With improved coordination, SLCPs can be tackled quickly and effectively with U.S.
innovation and technologies. The U.S. is already a leader in the technologies needed to drive
reductions in SLCPs and is well-positioned to employ alternatives to the chemicals used in
refrigeration and air conditioning, replace soot-generating traditional cookstoves and diesel
engines, and harness fugitive methane seeping out of landfills, wastewater plants, and pipelines.

The Super Pollutants Act aims to help reduce SLCPs in our atmosphere by taking a
number of steps to enable federal agencies to work with the business and non-profit communities
to speed the adoption of super pollutant-reducing technologies and policies, all while supporting
American-led innovations to reduce these pollutants. It would foster interagency cooperation on
super pollutants, prioritize commonsense emissions reduction strategies, and employ existing
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federal authorities and diplomatic programs through the recycling of high-global warming
potential (GWP) refrigerants, the mitigation of methane leaks, and expanding access to diesel-
scrubbing technologies.

Interested stakeholders in both the business and NGO communities have endorsed the
legislation’s approach. A leading provider to building systems worldwide, United Technologies
Building and Industrial Systems, stated that the bill “promotes both ozone protection and
improved energy efficiency of newer systems.” DuPont said the bill reflects “the kinds of
common sense approaches” that both businesses and NGOs support. The Director of the Climate
and Clean Air Program at the National Resources Defense Council noted the need for “adding
legislative muscle to the fight to curb key pollutants.” The Alliance for Responsible
Atmospheric Policy also commended the bill’s use of “market-oriented solutions™ to address
super pollutants.

I am hopeful that today’s hearing will provide a platform to learn more about super
pollutants and ways the federal government can work with the private sector and the non-profit
community to tackle these pollutants while protecting public health and creating jobs.

Thank you again for convening this hearing.
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Senator MURPHY. So I look forward to testimony today. Again, I
thank you, Chairwoman Boxer, for bringing us together and again
express my gratitude for the attention and the time of the com-
mittee today.

Senator BOXER. Thank you so much, Senator. You are free to
stay, I know you have a crazy schedule as well.

But I will move on, with Mr. Durwood Zaelke, President, Insti-
tute for Governance & Sustainable Development. Welcome, sir.

STATEMENT OF DURWOOD ZAELKE, PRESIDENT, INSTITUTE
FOR GOVERNANCE & SUSTAINABLE DEVELOPMENT

Mr. ZAELKE. Thank you, Madam Chair, for the opportunity to
testify today.

Solving climate change may be hard. But getting started is easy.
The Super Pollutants Act that we are discussing today gets us
started solving the fast half of climate change. And it will help us
build the on-ramp, the bipartisan on-ramp, to solving even more
difficult parts of climate change involving fossil fuels and CO;
emissions.

As Senator Murphy said, there are many reasons to support this
bill. Climate is the first and perhaps the most important. But if
you want to see other reasons, look to the public health benefits.
The World Health Organization tells us that seven million people
a year die from black carbon air pollution and millions more are
made so sick they can’t go to work, they can’t go to school, the asth-
ma that the Chairwoman mentioned. Cutting black carbon can
save at least two million of these lives and it can make other citi-
zens of the world healthier and more productive.

There is no dispute about the health benefits of black carbon.
You can see it, you can taste it. It kills people and cutting it will
save lives and improve health. California has already done this.
California has cut black carbon by 90 percent and it has pioneered
the development of the technology that the rest of the world needs
to cut its black carbon.

China, for example, has just mentioned that they are going to be
putting $277 billion into cleaning up their air pollution. That is a
tremendous market for U.S. technology. The rest of Asia needs the
same technology, India in particular, but also Africa and Latin
America. The whole world does. This is a tremendous opportunity.

We could also look to the benefits for crop productivity. Methane
and the photochemical smog it creates damages crops. When we
lose crops around the world, we create conflicts that often our mili-
tary has to go help solve. So we can bring tremendous benefits on
that side as well.

Finally, the Super Pollutants Act will help us reduce this third
super pollutant, the HFCs. There are some efforts underway al-
ready in the U.S. and elsewhere. Europe, for example, has a law
that goes into effect next month that will cut HFC emissions by 79
percent by 2030.

At the global level, the U.S. has led the effort to use the Mon-
treal Protocol to phase down HFCs. This will level the playing field
and prevent a patchwork of regulations that our industries would
have to face. The Montreal Protocol was first negotiated under
President Ronald Reagan. It is widely regarded as the most effi-
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cient and effective international environmental agreement we have
ever created. It has already phased out nearly 100 damaging
chemicals by nearly 100 percent. It has ever country of the world
as a party, developing and developed. And they all have mandatory
obligations under this treaty. They all have nearly 100 percent
compliance as well.

As we phased out the prior chemicals, the CFCs under the Mon-
treal Protocol and now the HCFCs, no one noticed. No one was in-
convenienced. No one’s air conditioner didn’t work or refrigerator
didn’t work. In fact, they became more efficient and the consumer
saved money. So this treaty has been incredible, not only in putting
us back on the path to solving this stratospheric ozone challenge
but also in helping us with climate. This treaty has already done
five to ten times more in climate mitigation than the Kyoto Pro-
toccg. And it stands ready to do even more by phasing down the
HFCs.

Just to give you the scale, the combined effort to phase down the
short-lived climate pollutants will avoid about .6 degrees of warm-
ing by the mid-century. That is compared to an aggressive effort
to cut CO, , which will avoid about .1 degree, a lot less. By the end
of the century, they begin to equalize. We have to do both, of
course.

So we are ready to do the next big piece with HFCs. And it will
give us perhaps the single biggest and fastest piece of climate miti-
gation in the world, and it will incredibly inexpensive.

If you go back to the early efforts

Senator BOXER. I am going to ask you to wrap up your state-
ment.

Mr. ZAELKE. I will wrap up, and thank you.

In conclusion, the Super Pollutant Act can help save millions of
lives, improve crop yields, promote U.S. industry, cut near-term
warming in half through the middle of the century. Just as impor-
tant, the Act can help create the bipartisan momentum that we so
desperately need to solve the rest of climate change.

Thank you, Madam Chair.

[The prepared statement of Mr. Zaelke follows:]
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Institute for Governance & Sustainable Development

Testimony of Durwood Zaelke
the U.S. Senate Environment and Public Works Committee
In Support of the Super Pollutant Act

Introduction

This testimony is submitted in support of the Super Pollutants Act {the Act),' which aims to promote
interagency cooperation in regard fo super pollutants, methane, black carbon, and hydrofluorocarbons
(HFCs), and to help prioritize emissions reduction strategies using existing federal authority and
programs. The Act would enable federal agencies to work with business and non-profit communities
to speed the adoption of super pollutant-reducing technologies and policies, all while supporting US
technology innovations and investments to reduce these pollutants at home and abroad.

The Act would establish an interagency task force to review policies and measures to promote, and to
develop best practices for, the reduction of these super pollutants. The task force would coordinate
and optimize the federal government’s existing efforts to address these super pollutants; reduce
overlap and duplication of such efforts; and encourage federal operations, programs, policies, and
initiatives to reduce super pollutants. The task force proposal is supported by a broad group of U.S.
non-governmental organizations (NGOs).2 The Act will make a significant contribution to climate
protection, public health, and agriculture productivity in the US and abroad, and will help spur US
innovation and investment in control technology markets at home and abroad.

Background

Reducing HFCs, black carbon, and methane can cut the rate of global warming in half for the next 40
years (more than 0.6°C in cumulative warming by 2050 and up to 1.5°C by 2100).% This will
significantly reduce near term climate impacts, including reducing the rate of sea-level rise. It also
will save millions of lives every year and improve public health, while also increasing agricultural
yields.

Because these super pollutants are cleared from the atmosphere in a short period of time, they are
also know as “short-lived climate pollutants” or SLCPs. Their short lifetime means that reducing
them can produce fast benefits for the climate, for public health, and for agriculture. This is in
contrast to carbon dioxide, approximately a quarter of which remains in the atmosphere for thousands
of years,* Both the super pollutants and carbon dioxide must be cut as quickly as possible to protect
the climate system from the growing impacts already occurring, although they deliver their climate
benefits on different time scales, with the s })er pollutants being able to avoid significantly more
warming in the near term than carbon dioxide.

One of the super pollutants, black carbon soot, is a traditional air pollutant, and another, methane,
contributes indirectly to air pollution as the principal precursor to local photochemical smog.®
Reducing these pollutants will save millions of lives every year, protect tens of millions of tons of
crop yields, and contribute to sustainable development.” The U.S. has a number of opportunities
domestically to achieve fast, low-cost reductions in super pollutants using existing authorities, as well
as procurement policy, voluntary industry agreements, public-private partnerships, and other
strategies described below. The importance of mitigating each of the super pollutants is summarized
below, along with an overview of select mitigation opportunities the task force might consider.
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HFC Mitigation

HFCs are factory-made gases with a warmmg effect hundreds to thousands of times that of CO,.®
The average atmospheric lifetime of the mix of HFCs currently used is 15 years.” HFCs are produced
as substitutes for ozone-depleting substances (ODSs) in air conditioning, refrigeration, insulating
foams, solvents, aerosol products, and fire protection.’ ¥ Unless a productlon and consumption phase-
down of HFCs is implemented in the near-term, HFC emissions will increase dramatically and
undermine efforts to curb the long-term driver of climate change—CO, emissions.'' If not
controlled, HFC emissions could correspond to up to 20% of CO; forcing under the IPCC business-
as-usual scenarios in 2050.'% If CO, was constrained from business-as-usual to a 450 ppm
stabilization pathway, the radiative forcing of uncontrolled HFCs in 2050 could be as much as 40%
of the CO, forcing, which would cancel nearly the entire benefit gained from controlling CO;."

Phasing down HFC production and consumption globally would provide climate protection
equivalent to preventing between 87-146 billion tonnes of CO, emissions by 2050. 14 phasing out
HFC production would also avoid the build-up and eventual emissions of HFCs contained in existing
refrigeration and air conditioning equipment, chemical stockpiles, foams, and other products,
collectively known as ‘HFC banks.” A fast phase down of HFCs by 2020 would avoid an additional
39-64 GtCO,-eq of emissions.'”” The U.S. and many other countries have proposed phasing down
HFC production and consumption under the Montreal Protocol, widely regarded as the most efficient
and effective environmental treaty yet created.’® The treaty has not only put the stratospheric ozone
Iayer on the path to recovery by mid-century, it also has provided the most climate protection to date
by phasing out CFCs, and now HCFCs, for a net of 135 GtCO,-¢q. 17 More than 100 countries now
support phasing down HFCs under the Montreal Protocol, including China and India.'®

Historically, refngerant transitions under the Montreal Protocol are accompanied by significant
improvements in the energy efﬁcxency of the refrigerators, air conditioners, and other products and
equlpment using the refrigerants.® The phase-out of CFCs under the Montreal Protocol, which began
in the mid-1980s, catalyzed substantial improvements in air conditioning and refrigerant energy
efficiency—up to 60% in some subsectors.”® These efficiency improvements were the result of
replacing old products and eguxpment with a new generation of higher efficiency machines utilizing
next generation refrigerants.”’ When refrigeration and air conditioning manufacturers redesxgned
their systems to be CFC-free, many took the opportunity to improve the efficiency of their designs.”
For example, the U.S. EPA estimated that CFC-free chillers were up to 50% more energy efﬁclent in
the U.S. and over 30% more efficient in India than the CFC-based machines they replaced.”® Similar
improvements are expected with an HFC phase down, which will contribute significantly more
climate mitigation, while also reducing consumers’ operating costs for thexr air conditioners and other
appliances. Currently, low-GWP alternatives exist for all major sectors.”*

Select U.S. HFC Mitigation Options

* Develop HFC industry partnership/coalitions to support the adoption of low-GWP alternatives.
The Task Force could develop public-private partnerships modeled after the Industry Cooperative for
Ozone Layer Protection (ICOLP) with ad-hoc working groups of experts that can quickly identify,
develop, perfect and implement substitutes for high-GWP HFCs worldwide.”® This could include the
Consumer Goods Forum, comprised of 400 retailers, manufacturers, and service providers who have
committed to begin phasing out HFC refrigerants beginning in 2015, and Refrigerants Naturally!,
comprised of global refrigerated beverage and food marketers, working to replace high-GWP HFCs
with low-GWP substitutes for new purchases of point-of-sale units and large refrigeration
installations.”

*  Update Environmentally Preferable Purchasing (EPP) standards to exclude high-GWP HFCs.
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The Environmentally Preferable Purchasing (EPP) program was created by the EPA in 1993 to help
U.S. agencies meet their obligations for green purchasing.”’ The EPP program could update its list of
designated green products and develop purchasing guidelines to help eliminate products made with
and containing high GWP HFCs.

*  Update voluntary green certification and rating standards to eliminate high-GWP HFCs.

The Task Force could work with certification programs, such as the Energy Star Building program
and LEED, to reduce or eliminate the use of high GWP HFCs in new building construction and
remodels.

* Reduce HFC emissions from mobile air conditioning.

The Task Force could propose improvements to refrigerant containment with better parts and
manufacturing quality control, by shifting from do-it-yourself to professional refrigerant servicing, by
requiring use of improved recovery and recycle machines, and by creating incentives for refrigerant
destruction when vehicles are dismantled at the end of useful life.

*  Prioritize utilization of low-GWP HFC insulation and refrigerants through Federal Housing and
Energy Efficiency Loan Programs.

The Task Force could work with these loan programs to ensure that, where possible, the programs

eliminate the use of high-GWP HFCs and promote the adoption of efficient low-GWP altemnatives in

construction or improvements that they fund or support.

*  Reduce HFC emissions from supermarket refrigeration.

The EPA could encourage more stringent voluntary standards for the maximum acceptable GWP for
refrigerants in the supermarket sector, and work to expand the coverage of the GreenChill
partnership, particularly within the companies that make up the Consumer Good Forum.

* Reduce access to, and non-essential use of, HFC aerosol products.

The Task Force could expand the list of prohibited non-essential and frivolous aerosol products and
establish industry-government partnerships with manufacturers to agree on standardized warning
labels highlighting concern for climate and permitting use of high-GWP HFC aerosol products only
where technically necessary.

s Align minimum efficiency standards for refvigeration and air conditioning with HFC reductions.
The EPA and the Department of Energy (DOE) could work together to phase down HFCs and secure
significant gains in energy efficiency in air conditioning and refrigeration by aligning their
timetables.

* Remove barriers to the adoption of low-GWP alternatives in the air conditioning and
refrigeration sectors.

The DOE could work to remove barriers to the adoption of low-GWP alternatives in the air

conditioning and refrigeration sectors by supporting research and development, technical validation,

and market introduction programs for low-GWP HFC alternatives.

Methane Mitigation

Methane is a powerful greenhouse gas with a 100-year global warming potential 28 times that of CO;
and an atmospheric lifetime of approximately 12 years.”® In 2011, the U.S. is estimated to have
emitted 567.3 MMt COs-eq of methane, down from 578.3 MMt COs-eq in 2011 Methane
accounted for approximately 8.6% of all U.S. COz-eq emissions in 2012.%° Significant reductions of
methane emissions can be achieved quickly and cost-effectively utilizing currently available
technologies. In the U.S., the greatest opportunities for methane mitigation come from: 1) recovery of
emissions from the oil and natural gas sectors; 2) landfill gas capture and utilization; and 3) the
recovery of coal mine ventilation gases. Further emissions mitigation opportunities exist in the
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capture and utilization of emissions from manure, and the control of enteric fermentation. A number
of methane reduction opportunities were identified in the 2014 U.S. Climate Action Plan Strategy to
Reduce Methane Emissions.

Select U.S. Methane Mitigation Options

¢ Promote methane capture for oil and gas production leases on public lands.

Federal land management agencies and the Bureau for Land Management, in particular, could
encourage the use of all technically and economically viable control technologies for oil and gas
production, including hydraulic fracturing (“fracking™), on public lands.

s  Expand composting and zero-waste programs.

The Task Force and the EPA could work with municipalities and businesses with existing zero-waste
and composting programs that include methane capture to develop best practice models for
expanding these programs and to support other municipalities and businesses setting zero-waste or
composting goals.

¢ Capture coal mine ventilation gas.
The EPA could promote the capture of coal mine emissions by establishing federal standards for
performance for coal mine emissions.

¢ Control methane emissions from anaerobic digestion of manure.

The EPA could work to expand information exchanges with key stakeholders regarding the cost-
effectiveness and availability of technologies to control and utilize emissions from the anaerobic
digestion of manure, through its AgSTAR program.

* Remove regulatory barriers for development of methane-based renewable energy.
The Task Force could work with expert organizations and agencies to remove regulatory barriers to
deployment of methane-based renewable energy by continuing to expand and standardize grid
interconnection rules and modern net metering laws for small clean energy generators.

*  Capture and combust methane emissions at dairies.

The EPA could expand existing voluntary measures in the AgSTAR program to provide dairy farms
with the technical expertise and information necessary to implement methane control technologies
where they are effective.

¢ Capture and utilize methane emissions from wastewater treatment.

The Task Force could work with the Department of Epergy Office of Energy Efficiency and
Renewable Energy to expand energy production from biogas at all technically feasible wastewater
treatment facilities and increase access to technology and financing through programs such as the
Federal Energy Management Program’s Super Energy Savings Performance Contracts (ESPC).

s Improve rice field management to reduce methane emissions.

Emissions of methane from rice fields can be reduced through a number of management techniques
such as dry seeding and post-harvest rice straw removal and bailing. The EPA should develop a
voluntary program, similar to the successful AgSTAR program, to educate farmers on cost-effective
rice field management techniques.

s Study anti-methanogen vaccines and feed supplements for livestock.

To achieve near-tern reduction of methane emissions from livestock, the Super Pollutant Tack Force
could support research into safe and cost-effective methods for reducing enteric fermentation
including anti-methanogen vaccines and modified feed mixes.
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Black Carbon Mitigation

Black carbon is a potent climate-forcing aerosol that remains in the atmosphere for only a few days or
weeks.”® Black carbon is a component of soot and is a product of the incomplete combustion of fossil
fuels, biofuels, and biomass.™ Black carbon contributes to climate change in several ways: it warms
the atmosphere directly by absorbing solar radiation and emiiting it as heat; it contributes to melting
by darkening the surfaces of ice and snow when it is deposited on them; and it can also affect the
microphysical properties of clouds in a manner than can perturb precipitation pattems.* Recent
estimates of black carbon’s radiative forcing confirm that it is the second leading cause of global
warmzin%saﬁer C0,.% The total climate forcing of black carbon is 1.1 W m™, second only to CO; (1.7
Wm™).

The main sources of black carbon are open burning of biomass, diesel engines, and the residential
burning of solid fuels such as coal, wood, dung, and agricultural residues.”’ In 2000, global
emissi;;sns of black carbon were estimated at approximately 7.5 million tons, with a large uncertainty
range.

Thanks to modern pollution controls and fuel switching, black carbon emissions in North America
and Europe were significantly curbed in the early 1900s.” However, the U.S. is still estimated to be
the source of approximately 8% of all global black carbon emissions.*’ Approximately 50% of these
emissions come from the transportation sector, primarily mobile diesel engines.*’ Open biomass
burning constitutes the second largest source of black carbon in the U.S., at 35% of total emissions.*?
To address these and other sources of black carbon emissions in the United States, the Super
Pollutant Task Force could focus on: continuing to reduce transportation particulate emissions
particularly from super-emitting on- and off-road vehicles; expanding the use of battery and grid
power for parked highway trucks; encouraging a switch to low-lack carbon fuels; requiring shore-
power for at-berth ocean-going vessels and vessel speed reduction (VSR) near port; and banning
open burning of agricultural biomass.

Select U.S. Black Carbon Mitigation Options

* Reduce transportation particulate emissions.
The task force could review the Diesel Emission Reduction Act (DERA), with an aim to produce
vehicle turnover as soon as feasible.

* Expand the use of battery and grid power for parked highway trucks.

The EPA could work with state and local authorities to identify and support opportunities for
expansion of truck stop electrification projects and provide incentives for truck owners to retrofit
existing trucks compatible with electrification technologies.

¢ Require shore-power from at-berth ocean-going vessels.
The EPA could work with State Port Authorities to support the implementation of at-berth short
power regulations similar to California’s.

*  Reduce port congestion.

The Task Force could work with industry associations and port authorities to develop and implement
best practices for improving on- and off-short port efficiency including expanding the use of virtual
arrival systems.

*  Require vessel speed reduction (VSR) near port.
The EPA could work with other coastal states and port authorities to facilitate the expansion of VSR
guidelines, priorities, and regulations for all coastal waters, including the Great Lakes.
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*  Control open burning of agricultural biomass.

The Task Force could develop training and outreach programs for farmers and land managers to
educate them on techniques and best practices for eliminating the need to burn agricultural biomass,
and develop tools to expand the use of biochar technologies.

»  Set stronger standards for wood-burning stoves and fireplaces.

The Task Force should explore opportunities to expand the U.S. EPA BurnWise program, identify
technical options to improve existing EPA standards both in the Residential Wood Heater program
and through the voluntary Fireplace Partnership Program, and encourage states and local regulatory
agencies to adopt equal or better standards for wood burning stoves and fireplaces.

Super Pollutant/SLCP Resources

Zalke, D. & N. Borgford-Pamell (2013) dddressing Short-Lived Climate Pollutants U.S. SLCP Climate Action
Supplement.

Zaelke, D. & N. Borgford-Pamell (2014) Primer on Hydrofluorocarbons.
Zaelke, D. & N. Borgford-Pamell (2013) Primer on Short-Lived Climate Pollutants.

Carvalho S., Andersen, S. O., Brack, D.,, & Sherman N. J. (2014) ALTERNATIVES TO HIGH-GWP
HYDROFLUOROCARBONS.

Molina, M., Zaelke, D., Sarma, K. M., Andersen, S. O., Ramanathan, V., & Kaniaru, D., Reducing abrupt
climate change risk using the Montreal Protocol and other regulatory actions to complement cuts in CO;
emissions, PROCEEDINGS OF THE NATIONAL ACABDEMY OF SCIENCES (2009).

Xu, Y., Zaclke, D., Velders, G. ]. M. & Ramanathan, V., The role of HFCs in mitigating 21" century climate
change, ATMOSPHERIC CHEMISTRY AND PHYSICS (2013).

Hu, A., Xu Y., Tebaldi, C., Washington, W. M. & Ramanathan V., Mitigation of Short-lived climate pollutants
slows sea-level rise, NATURE CLIMATE CHANGE (2013).

Bond T. C. et al., Bounding the role of black carbon in the climate system: a scientific assessment, Accepted
for publication in the Journal of Geophysical Research-Atmospheres (2013).

Shindell, D. et al., Simultaneously Mitigating Near-Term Climate Change and Improving Human Health and
Food Security, SCIENCE (2012).

Zaelke, D., Andersen, S. & Borgford-Pamell, N, Strengthening Ambition for Climate Mitigation: The Role of
the Montreal Protocol in Reducing Short-lived Climate Pollutants, REVIEW OF EUROPEAN COMMUNITY &
INTERNATIONAL ENVIRONMENTAL LAW (2012).

Velders G. et al., Preserving the Climate Benefits of the Montreal Protocol by Limiting HFCs, SCIENCE
(2012).

Vietor D., Kennel C., & Ramanathan V., The Climate Threat We Can Beat: What It Is and How to Deal With
It, FOREIGN AFFAIRS (2012).

Anenberg S. et al., Global Air Quality and Health Co-Benefits of Mitigating Near-Term Climate Change
through Methane and Black Carbon Emission Controls, ENVIRONMENTAL HEALTH PERSPECTIVES (2012).

UNEP, THE MONTREAL PROTOCOL AND THE GREEN ECONOMY: ASSESSING THE CONTRIBUTIONS AND CO-
BENEFITS OF A MULTILATERAL ENVIRONMENTAL AGREEMENT (2012).

UNEP, NEAR-TERM CLIMATE PROTECTION AND CLEAN AIR BENEFITS: ACTIONS FOR CONTROLLING SHORT-
LiveD CLIMATE FORCERS (November 2011).

UNEP, HFCS: A CRITICAL LINK IN PROTECTING CLIMATE AND THE OZONE LAYER (November 2011).
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UNEP & World Meteorological Organziation, INTEGRATED ASSESSMENT OF BLACK CARBON AND
TROPOSPHERIC OZONE (2011); and SUMMARY FOR DECISION MAKERS (2011).

National Research Council of the National Academies, CLIMATE STABILIZATION TARGETS: EMISSIONS,
CONCENTRATIONS, AND IMPACTS OVER DECADES TO MILLENNIA (2011).

U.S. EPA, REPORT TO CONGRESS ON BLACK CARBON (2012).

U.S. EPA, REDUCING BLACK CARBON EMISSIONS IN SOUTH AsiA: Low COST OPPORTUNITIES (2012).

Wallack, J. S., & Ramanathan, V., The Other Climate Changers: Why Black Carbon and Ozone Also Matter,
FOREIGN AFFAIRS (2009).

Clare, D., Pistone, K., & Ramanathan, V., Getting Rid of Black Carbon: A Neglected but Effective Near-Term
Climate Mitigation Avenue, GEORGETOWN J. INT’L AFFAIRS (2010).

Ramanathan, V., & Xu, Y., The Copenhagen Accord for limiting global warming: Criteria, constraints, and
available avenues, PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES (2010).

Lenton, T., The potential for land-based biological CO; removal to lower future atmospheric CO;
concentrations, CARBON MANAGEMENT (2010).

Velders G. et al., The large contribution of projects HFC emissions to future climate forcing, PROCEEDINGS
OF THE NATIONAL ACADEMY OF SCIENCES (2009).

Velders G. et al., The importance of the Montreal Protocol in protecting climate, PROCEEDINGS OF THE
NATIONAL ACADEMY OF SCIENCES (2007).

Fahey, D., & Hegglin M.L, TWENTY QUESTIONS AND ANSWERS ABOUT THE OZONE LAYER (2011).

Andersen, S., Halberstadt, M. & Borgford-Parnell, N., Stratospheric Ozone, Global Warming, and the
Principle of Unintended Consequences—An Ongoing Science and Policy Success Story, 43RD ANNUAL
A&WMA CRITICAL REVIEW (2013).

Ramanathan, V., Black Carbon and the Regional Climate of California, REPORT TO THE CALIFORNIA AIR
RESOURCES BOARD (2013).
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radiative heating due fo the mixing state of black carbon in atmospheric gerosols, NAT. 409:695-69 (2001); and Ramanathan V. &
Carmichael G., Global and regional climate changes due to black carbon, NAT. GrOsct. 1:221 (2008); see also U.S. Envil. Prot.
Agency, REPORT TO CONGRESS ON BLACK CARBON 4, 18 (2012) (“The sum of the direct and snow/ice albedo effects of BC on the global
scale is likely comparable to or larger than the forcing effect from methane, but less than the effect of carbon dioxide; however, there is
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THE UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE, 30 (2010) .

“2 1.5, Envtl Prot, Agency, REPORT TO CONGRESS ON BLACK CARBON (2012).
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IGSD Institute for Governance & Sustainable Development

N

Durwood Zaelke’s Responses to Follow-Up Questions from the
Senate Committee on Environment and Public Works

1. Your testimony describes a number of policy options for reducing HFC, black carbon, and
methane emissions. Are cost-effective technologies readily available now to reduce significantly
the emissions of these short-live climate pollutants?

Yes, many cost-effective technologies are readily available now to significantly reduce emissions
of short-lived climate pollutants and, in the case of tropospheric ozone, to reduce ozone
precursors. In addition to cost-effective technologies, there are also existing policies and
practices that can significantly reduce short-lived climate pollutants immediately.

With respect to black carbon, methane and tropospheric ozone, measures that include both
technological and policy changes to reduce these pollutants are detailed in the United Nations
Environment Program’s 2011 report, Integrated Assessment of Black Carbon and Tropospheric
Ozone; UNEP’s 2011 report, Near-term Climate Protection and Clean Air Benefits: Actions for
Controlling Short-Lived Climate Forcers; and UNEP’s 2011 assessment of HFCs, HFCs: A
Critical Link in Protecting Climate and the Ozone Laver.

Chapter Five of UNEP’s Integrated Assessment of Black Carbon and Tropospheric Ozone
provides extensive detail on both the technologies and policies that can reduce black carbon,
methane and tropospheric ozone pollution. Perhaps most importantly, this chapter highlights
sixteen measures that, if implemented globally, could achieve approximately 90% of the overall
mitigation potential of these pollutants.

With respect to HFCs, there are also numerous cost-effective alternatives and substitutes to these
chemicals. Because HFCs are factory-made greenhouse gases manufactured for a variety of
purposes, alternatives to these various chemicals differ depending on the application and the
circumstances where the chemicals are used. For some HFC uses there are a wide variety of safe
and cost-effective alternatives that can be employed immediately. For other uses, there are
alternatives available, but these may be limited based on manufacturing capacity and consumer
demand. The global phase down of HFCs that has been proposed is that industry will accelerate
innovation and speed commercialization of alternatives for these other HFC uses. Consumers
will be able to use safe alternatives to HFCs that are produced at large economy of scale and sold
at affordable prices.

For detailed information on the availability of alternatives to HFCs and the status of those
currently under development, please see diternatives to High-GWP Hydrofluorocarbons, a
November 2014 report on this topic by my organization.

2300 Wisconsin Ave. NW » Suite 300-B « Washington DC » 20007
ph: 202 338 1300 fax: 202 338 1810 email: info@igsd.org
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2. Your testimony stated that U.S. action on climate is absolutely necessary to ensure other countries
like China and India agree to act to curb their emissions. Have recent U.8. actions to reduce
carbon pollution and U.S. international diplomatic leadership resulted in China and India’s
altering their actions and positions on reducing short-lived climate pollutants?

Yes, U.S. leadership and actions in the U.S. are helping spur China and India to reduce climate
pollution, including SLCPs. U.S. climate leadership has been important for leveraging mitigation
from the other major economies. This includes U.S. leadership in forming the Climate and Clean
Air Coalition to Reduce Shert-Lived Climate Pollutants (CCAC), a forum that has helped
educate other countries about the benefits of fast action to reduce SLCPs. As the CCAC
explains, in fact, a key U.S. contribution to international action on SLCPs has been to highlight
for all countries, including China and India, the rapid, localized benefits from SLCPs reductions
that can be achieved. For example, as much as 98% of the health benefits achievable from
reductions in emissions of black carbon accrue to the region where the cuts are made. In this
sense, one of the benefits from the U.S. calling for action on SLCPs has been to avoid the “first-
mover” challenge that has been a detriment to action on longer-lived pollutants such as carbon
dioxide; for as soon as countries recognize that the primary benefits of SLCP reductions accrue
mostly to the places making the reductions, there is less of an interest to insist that other
countries act first and more of an interest in determining how one’s own country can move
forward as quickly as possible. This, in turn, leads to faster action by all countries, which can
then build momentum for increased cooperation, including on the longer-lived pollutants. Where
China and India have taken action to reduce SLCPs, has often been as a result of these countries
seeking to achieve their own sustainable development objectives, such as reducing particulate air
pollution.

3. The 1996 Clean Air Act required EPA to develop and implement regulations for the responsible
control of ozone-depleting substances in the U.S. to help restore the ozone layer. The phase-out
for Class 1 ozone depleting substances was implemented 4-6 years faster, included 13 more
chemicals, and cost 30 percent less than was predicted at the time the 1990 Clean Air Act
Amendments were enacted. Was the U.S. a world leader in taking these steps? In your opinion
has the EPA’s phase-out of ozone depleting substance been a success?

Yes, the U.S. has been a world leader in phasing out ozone-depleting substances, and the EPA’s
phase out of ozone-depleting substances has been a resounding success. For example, technical
centers of excellence organized by SAE International screened and tested the alternatives to
HFCs used in motor vehicle air conditioning and with the cooperation of the EPA selected HFO-
1234yf (global warming potential—GWP-- <1} to replace HFC-134a (GWP = 1300) and U.S.
firms have also been at the front of innovations in refrigerant leak detection, recovery and
recycling of HFC refrigerants, and other technology that will enjoy expanding sales while
reducing the cost of product ownership by increasing efficiency and reliability and by reducing
the frequency of service. U.S. companies have organized under the leadership of the Alliance for
Responsible Atmospheric Policy to support the HFC amendment to the Montreal Protocol that
will support jobs and profits from new technology and improved service.

4. Your testimony mentioned efforts to phase-down production and consumption of HFCs through
an amendment to the Montreal Protocol. If adopted, would this amendment require only the
United States to phasedown production and consumption of HFCs?
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No. If adopted, the proposed amendment to the Montreal Protocol would require all countries to
phase down their production and consumption of HFCs, although developing countries
historically have been given more time to do their phase downs. Two groups of countries have
proposed phasing down the production and use of HFCs under the Montreal Protocol: the
Federated States of Micronesia, Morocco and the Maldives, as well as the North American
countries (Canada, Mexico and the United States). Both of these groups’ proposals would
require all countries to phase down production and consumption of HFCs. However, as in
previous phase outs under the Montreal Protocol, the timelines and sources of finance for the
phase down may differ between developed and developing countries. It is also worth noting that
in addition to the proposals submitted under the Montreal Protocol, leaders of almost all
countries have signed the Rio + 20 outcome statement, The Future We Want, which was issued
in June 2012 and adopted by the UN General Assembly by resolution on 11 September 2012.
This document supports “a gradual phase-down in the consumption and production of
hydrofluorocarbons.” So it is widely recognized that a phase down of HFCs will need to be
global and will require action by all countries. In summary, the climate benefits are clear,
climate-friendly alternatives are available, and U.S. companies and citizens are ready and able to
take the lead in cost effective solutions that create jobs and enhance profits while protecting the
climate.

Respectfully Submitted,

Durwood Zaelke

President

Institute for Governance and Sustainable Development
2300 Wisconsin Ave, NW, Suite 300B

Washington, DC 20007

+1-202-498-2457
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Senator BOXER. Thank you, Mr. Zaelke.

I am going to just tell you what the plan is here. Senator
Whitehouse is going to run this hearing. I have been called to a
hearing on sexual assault on college campuses, and I need to run
there. My hope is to run there and back, but one never knows. He
has graciously said he is going to take this.

Colleagues who are here, Senator Boozman, Senator Whitehouse,
Senator Murphy was here, Senator Murphy started off, he gave his
statement. He also put in the record a statement by Senator Col-
lins and made the point this is our first real bipartisan break-
through on an issue dealing with the climate. But as was pointed
out, i‘ilis a lot more than climate, it is about a lot of other things
as well.

So I am going to hand this over to Senator Whitehouse and he
will run this. I just want to thank you all so much. I am excited
about this bill.

Senator Whitehouse, why don’t you take it from here.

Senator WHITEHOUSE.

[Presiding] Very well, and Mr. Fay, we will turn to you.

STATEMENT OF KEVIN FAY, EXECUTIVE DIRECTOR, ALLIANCE
FOR RESPONSIBLE ATMOSPHERIC POLICY

Mr. FAY. Thank you, Senator.

I serve as Executive Director of the Alliance for Responsible At-
mospheric Policy. We appreciate the opportunity to testify today.

The Alliance, originally organized in 1980, is a coalition of manu-
facturers, businesses and trade associations which make or use
fluorinated gases in their course of business. Today, Alliance mem-
ber companies are leading the development of next generation, cli-
mate-and ozone-friendly technologies and applications.

The U.S. fluorocarbon using and producing industries contribute
more than $158 billion annually in goods and services to the U.S.
eccinomy, and provide employment to more than 700,000 individ-
uals.

S. 911 would help to focus government activities on the so-called
short-lived climate pollutants, including HFCs, further congres-
sional understanding and identify potential future steps. Our com-
ments today are specifically in relation to the provisions governing
HFCs.

The Alliance commended the sponsors of the legislation upon its
introduction. We did so because the legislation would one, recognize
the appropriate role of the Montreal Protocol in advancing ozone
protection while reducing greenhouse gas emissions calibrated to
the pace of technology developments and the availability of proven
energy efficient alternatives. Two, acknowledges the important role
of effective refrigerant management and recovery and re-use of re-
frigerant as near-term approaches that can achieve significant HFC
emissions reductions. And three, close the HCFC—-22 exception that
permits the use of ozone-depleting residential air conditioning
units. The legislation promotes both ozone protection and improved
energy efficiency of newer systems.

The highly successful Montreal Protocol Treaty is grounded in
scientific understanding, includes an effective technology and eco-
nomic assessment process and recognizes the special needs of de-
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veloping country economies. The Protocol identifies long-term objec-
tives and achieves its environmental protection benefits in a sen-
sible approach, guided by economic feasibility.

As a result of our experience under the Protocol over the last 27
years, we believe it can play an instrumental role in also reducing
the greenhouse gas contributions of ODS substitutes. This ap-
proach is far preferable for uniform treatment of HCFs than com-
mand and control regulations by the United States and other na-
tions, or the market-fracturing approach that will result if the
major economies were all to choose different means of achieving
HFC greenhouse gas reductions.

We believe with the appropriate policy signals and flexible imple-
mentation, it is possible to achieve a substantial reduction of HFC
greenhouse gas contribution over the next several decades. That is
why in September of this year, the Alliance announced its intent
to “take actions and support policies to achieve an 80 percent re-
duction of global HFC emissions on a GWP-weighted basis by
2050.”

The legislation acknowledges the Protocol’s success and encour-
ages addressing HFCs through an amendment. We would concur.

The bill also encourages the utilization of Section 608 of the
Clean Air Act as a means of reducing service emissions of current
HFC-using equipment and promoting refrigerant recapture and re-
use. We know that the majority of HFC emissions occur during the
service, maintenance, repair and disposal of air conditioning and
commercial refrigeration units. Moreover, this equipment operates
most efficiently when properly charged and maintained, mini-
mizing energy consumption and related greenhouse gas emissions.
In reducing the contribution of HFCs to climate change, initiating
proper refrigerant management practices remains the lowest-hang-
ing fruit.

The legislation also calls attention to the important role of the
fluorocarbon compounds with regard to energy efficiency of the air
conditioning units and refrigeration equipment in which they are
utilized. Ninety-five percent of the greenhouse gas contribution of
this equipment is derived indirectly as a result of its lifetime en-
ergy consumption.

In the transitions achieved to date, and the pending transition to
low-GWP compounds, it is imperative that this be part of the tech-
nology assessment process, and must include coordination with en-
ergy efficiency standards processes and appropriate modifications
to building codes and standards.

The last item highlighted in S. 2911 is language to close an ex-
ception for what are known as the dry—22 units. In a rulemaking
5 years ago, EPA defined uncharged condensing units to be a serv-
ice component not otherwise subject to the Clean Air Act prohibi-
tion to place in commerce equipment that relies on HCFC-22,
which is phased out under the protocol. As a result of this rule
modification, the manufacture of these units increased significantly
at a time when their phase-out was nearly complete. The manufac-
turing community has recently advised EPA of its unanimous posi-
tion that the manufacture of these units should be phased out. The
language in the bill would effect this change and the Alliance
would be supportive.
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U.S. industry has been at the forefront of the technology ad-
vances over the last several decades on ozone protection and cli-
mate protection. We are now investing in the innovation of low-
GWP compounds and technologies that will allow us to achieve
ozone protection, climate protection and energy efficiency goals. We
have embraced this new challenge. However, much work remains
to be done. Technology pathways have not been identified for all
the critical uses. Industry leaders recently highlighted the multi-
billion dollar investments to be made over the next decade in order
to achieve these goals. U.S. industry leadership and an effective
global approach on the Montreal Protocol will be key to this
achievement.

S. 2911 is a useful legislative vehicle with regard to HFCs be-
cause it helps focus the attention of the relevant U.S. Government
departments and agencies on key issues in that regard, including
effective assessment of low-GWP alternatives for responsible refrig-
erant management and the market support of Montreal Protocol
amendment as an appropriate path forward.

We appreciate the opportunity to testify before you today. We
look forward to working with you in the next Congress as these
issues are addressed and will be happy to answer any questions.

[The prepared statement of Mr. Fay follows:]
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STATEMENT OF
THE ALLIANCE FOR RESPONSIBLE ATMOSPHERIC POLICY
Kevin Fay, Executive Director
December 2, 2014

Legislative Hearing on S. 2911, “Super Pollutants Act of 20147

Senate Environment and Public Works Committee

Good Afternoon. My name is Kevin Fay. [ serve as Executive Director of the Alliance for
Responsible Atmospheric Policy, a US industry coalition organized in 1980 to address the issue
of stratospheric ozone depletion. We appreciate the opportunity to testify at this legislative

hearing on S. 2911, the “Super Pollutants Act of 2014.”

The Alliance is composed of manufacturers, businesses and trade associations, which make or
use fluorinated gases in their course of business. Today, Alliance member companies are leading
the development of next generation, climate- and ozone-friendly, technologies and applications.
According to a recent study, the US fluorocarbon using and producing industries contribute more
than $158 billion annually in goods and services to the US economy, and provide employment to
more than 700,000 individuals with an industry-wide payroll of more than $32 billion. The
Alliance represents more than 100 companies across several sectors engaged in the development
of economically and environmentally beneficial international and domestic policies regarding
fluorinated gases. The Alliance is proud of its extensive history of working in a constructive
manner with the U.S. Environmental Protection Agency (EPA) on the protection of stratospheric
ozone and the mitigation of climate change. Further, we are also proud of our work towards the
development and implementation of the Montreal Protocol on Protection of the Earth’s Ozone

Layer.

2111 WILSON BOULEVARD, 8TH FLOOR, ARLINGTON, VIRGINIA 22201
Phone: 703-243-0344 + Fax: 703-243-2874 « Web: www.alliancepolicy.org
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The Montreal Protocol has achieved impressive success in ozone and climate protection due toa
combination of internationally-negotiated CFC and HCFC production and consumption
reduction mechanisms paired with domestic implementation measures to control emissions.
With hydrofluorocarbons (HFCs) receiving significant consideration under the United Nations
Framework Convention on Climate Change (UNFCCC) and potentially under the Protocol as
well as expanding domestic measures under current authorities, it is critical to have a
comprehensive approach to address their potential climate change contribution, including HFCs

already in use in the installed equipment base.

Upon the introduction of S. 2911, the Alliance commended the sponsors of the legislation and

encouraged further sponsorship and consideration. We did so because the legislation:

« Recognizes the appropriate role of the Montreal Protocol in advancing ozone
protection, while reducing greenhouse gas emissions, calibrated to the pace of
technology developments and the availability of proven, energy-efficient
alternatives.

o Acknowledges the important role of effective refrigerant management, and recovery
and re-use of refrigerant, as near-term approaches that can achieve significant HFC
emission reductions.

e Closes the HCFC-22 exception that permits the use of ozone-depleting residential
air conditioning units. The legislation promotes both ozone protection and improved
energy efficiency of newer systems.

The Montreal Protocol has been highlighted as one of the most effective multilateral
environment treaties ever implemented. It is the only treaty in the United Nations system to
which every nation in the world is a party. We believe the treaty has been successful because it
is grounded in scientific understanding, includes an effective technology and economic
assessment process, and recognizes the special needs of developing country economies. The
Protocol identifies long-term objectives and achieves its environmental protection benefits in a

sensible approach guided by economic feasibility.
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The short-lived climate pollutants (SLCPs) that are addressed as part of S. 2911, are also being
addressed in a global program called the Climate and Clean Air Coalition (CCAC). CCACisa
partnership of governments, quasi-public agencies and organizations, the private sector, and

environment non-governmental organizations (NGOs).

$.2911 would help to focus government activities on the SLCPs and further Congressional
understanding of its activities, as well as identify potential future steps. Our comments today are

specifically in relation to the provisions governing HFCs.
Support for 2a Montreal Protocol Amendment on HFCs

Addressing HFCs is one of the key initiatives of the CCAC program. The primary goal is to
support the amendment of the Montreal Protocol to utilize its mechanisms and institutions to
achieve a gradual phasedown of HFC use and emissions. That effort is buttressed with three
other components: government procurement policies which encourage the acquisition of low-
GWP technologies as they become available; and two components developed by the private
sector, a global refrigerant management initiative and efforts to support development of low-
GWP technologies throughout the food cold chain while increasing the utilization of food

preservation technology on a global basis.

As a result of our experience under the Montreal Protocol over the last 27 years in achieving the
elimination of ozone depleting substances(ODS), we believe that the protocol can play an
instrumental role in also reducing the greenhouse gas contribution of ODS substitutes. This
approach is far preferable for uniform treatment of HFCs than command and control regulation
by the United States and other nations, or the market-fracturing approach that will result if the
major economies were to all choose different means of achieving HFC greenhouse gas

reductions.

HFCs have provided the ability to rapidly reduce reliance on ODS, and recent scientific
assessments have concluded the Earth’s ozone layer is on the mend. They are not currently a

significant portion of overall global GHG emissions. However, concern for future growth,
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particularly in major developing country economies, signals a potential for a significant increase
in the HFC greenhouse gas contribution between now and 2050. We believe with the
appropriate policy signals and flexible implementation, it is possible to achieve a substantial
reduction of HFC greenhouse gas contribution over that timeframe. That is why in September of
this year, the Alliance announced its intent “to take actions and support policies to achieve an

80% reduction of global HFC emissions on a GWP-weighted basis by 2050.”

Since then, we have also launched the Global Refrigerant Management Initiative (GRMI) and the
Global Food Cold Chain Council (GFCCC), as part of our efforts under the Climate and Clean
Air Coalition to achieve near-term emission reductions as we work on the Montreal Protocol

amendment process.

The Montreal Protocol, in its programs to eliminate ODS, has already proven to be the most
significant and cost-effective greenhouse gas reduction policy adopted to date. We believe that
this success can be repeated as we work to achieve the long-term transition to low-GWP
compounds and technologies that also continue to improve the energy efficiency profile of the

important user technologies.

S. 2911 acknowledges this success and encourages governments and the private sector to carry-
on in an equally successful manner that is both environmentally effective and economically

sensible.
Global and Domestic Refrigerant Management Initiatives

The legislation also encourages the utilization of Section 608 of the Clean Air Act as a means of
reducing service emissions of current HFC using equipment and promoting the recapture and
reuse of refrigerant through recycling and reclamation. We know that the majority of refrigerant
emissions occur during the service, maintenance, repair and disposal of air-conditioning and
commercial refrigeration units. Moreover, that equipment operates most efficiently when
properly charged and maintained, minimizing energy consumption and related greenhouse gas

emissions.
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As industry we are moving forward with global measures to promote the responsible use of
refrigerants. At the September 23 UN Climate Summit, the Alliance, in conjunction with the
Air-Conditioning, Heating and Refrigeration Institute and ABRAVA, the Brazilian Association
for HVAC-R, launched the Global Refrigerant Management Initiative to reduce leaks and service
emissions throughout the industry’s global supply chain through better education, training and
certification. This initiative has already received the support of industry associations from 9

countries and the EU, representing 4 continents, and is expected to continue expanding in 2015.

Such voluntary actions are important, but can be bolstered by sound policies. That is why in
January of this year, the Alliance submitted a petition to extend the regulations under Section
608 of the Clean Air Act to HFCs and other substitutes for class [ and class IT ozone-depleting
substances. These policies have proven effective in limiting ODS emissions and promoting
refrigerant re-use; now it is time to bring consistency to stationary refrigerant management
regulations by extending them to HFCs and other substitutes for class I and class II ozone-

depleting substances.

As a result of the Alliance’s petition, EPA recently initiated a stakeholder process to address the
related issues and develop a response to the Alliance’s petition. The first stakeholder meeting
was attended by industry representatives from all facets of the air conditioning and refrigeration
industry. While a variety of views were expressed on implementation issues, there was no

opposition to the overall objective from the industries in attendance.

In reducing the contribution of HFCs to climate change, initiating proper refrigerant management

practices remains the lowest hanging fruit.
Importance of Energy Efficiency
The legislation also calls attention to the important role of the fluorocarbon compounds with

regard to the energy efficiency of the air conditioning and refrigeration equipment in which they

are utilized. It is well understood that 95% of the greenhouse gas contribution of this equipment
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is derived indirectly as a result of its lifetime energy consumption. In the transitions achieved to-
date, and the pending transition to low-GWP compounds and technologies, it is imperative that
this is part of the technology assessment process. It is also why the Alliance, at the September
White House HFC Industry Roundtable, urged Administration officials from the Department of
Energy and EPA to better coordinate the next phases of technology transition so that the
introduction of low-GWP technologies is in synch with coming rounds of energy efficiency
standards. This will allow the industry to more effectively meet these important, but sometimes

competing, environmental objectives.

On a related point, the legislation also calls for a study on alternatives to the high-GWP
compounds and technologies, including the identification of standards or regulatory barriers that
could prevent or slow the introduction of low-GWP alternatives. This study will be useful in two
important respects—highlighting the need for coordination of the HFC phasedown with the cycle
of energy efficiency standards changes; and identifying issues such as building codes and
standards, that could slow the uptake of the developing new technologies. Some of the substitute
technologies have a range of characterizations for flammability: non-flammable, mildly
flammable, and highly flammable. Safety standards need to be modified to take this into account
in order to amend building codes to allow for the installation of such new and beneficial

technologies.

The Alliance has established a task force with EPA and DOE to identify issues associated with
this codes and standards modification process. This task force will work to ensure modifications,
but this process is slow. Officials will need to be mindful of this as they promote the transition

to the new technologies.
Dry-22 Condensing Units

The last item highlighted in S. 2911 is language to close a loophole for what are known as “dry-
22 units.” In a rulemaking five years ago, EPA defined uncharged condensing units (“dry”) to be
a service component not otherwise subject to the Clean Air Act prohibition to place in commerce

equipment that relies on HCFC-22, an ODS that is subject to phase-out under the Montreal
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Protocol and the Clean Air Act. As a result of this modification to the rules, the manufacture of

these units increased significantly at a time when their phase-out was nearly complete.

A diversity of views existed on the wisdom of the EPA rule modification, and there was not a
unanimous view among the affected industry on how to address it. After long consideration,
however, the manufacturing industry has recently advised EPA of its unanimous position that the
manufacture of these units should now be phased out. The language in S. 2911 would effect this
change. This is important because the Montreal Protocol just now imposes on developing
countries the initiation of the phase-out of HCFC-22 and other HCFCs. In order for consistency
of approach, the Alliance believe it to be constructive that US regulations not appear to be
creating loopholes that other countries might wish to emulate. The Alliance supports the

language in S. 2911 with regard to dry-22 units.

Industry Innovation and Leadership

Unlike other greenhouse gases, HFCs are intentionally manufactured as valuable industrial gases
that help provide important societal services and products. These services and products are
important contributors to health, safety, comfort, and productivity. As concern for climate
change has increased, industry has recognized the need to alter the projected growth scenarios of
HFCs while continuing to achieve global ozone layer protection, and maintaining the availability

of these services and products.

U.S. industry has been at the forefront of the technology advances over the last several decades
and is now investing in the innovation of low-GWP compounds and technologies that will allow
us to achieve ozone protection, climate protection and energy efficiency goals. However, much
work remains to be done. Technology pathways have not been identified for all of the critical
uses. Inthe September HFC Roundtable announcements, industry leaders highlighted the multi-
billion dollar investments to be made over the next decade in order to achieve these goals. U.S.
industry leadership and an effective global approach under the Montreal Protocol will be key to

this achievement.
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Summary

8.2911 is a useful legislative vehicle with regard to HFCs because it highlights the key issues
associated with the introduction of low-GWP compounds and technologies, encourages
responsible refrigerant management practices, and emphasizes support for the Montreal Protocol
as the most effective means of achieving a gradual HFC phasedown between now and 2050. It
helps focus the attention of the relevant US Government departments and agencies, educate

members of Congress, and advance the market friendly mode! of the Montreal Protocol.

As with the effort to eliminate ozone depleting substances, U.S. industry has embraced the
technology challenge that must be met in order to achieve this environmental objective.
Transitions in many of the key user industries are already underway through a combination of
voluntary initiatives and policy proposals and adjustments. The history of efforts to protect the
ozone layer and now to address the potential climate impacts of ODS substitutes such as HFCs
has been one of significant US leadership, both from the government and the private sector.
Alliance members have deemed it far more effective to control our destiny and achieve these
objectives through measures that allow for achievement of goals over the long-term while

minimizing near-term economic disruption.

Legislation such as S. 2911 furthers this effort by stimulating dialogue and education on issues
and matters with which we are concerned. The Alliance appreciates the opportunity to testify
before you today, we look forward to working with you in the next Congress as these issues

continue to be addressed, and we are happy to answer any questions that you may have.
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Alliance To Pursue Long-Term Greenhouse Gas Reduction Goal
Announcement Made During White House Roundtable

Washington, DC, September 16, 2014 -- The Alliance for Responsible Atmospheric Policy today
announced support for policies and actions with a goal to reduce global hydrofluorocarbon (HFC)
emissions by 80 percent by 2050. “As technology companies, we firmly believe with the right global
policies and incentives we can develop and deploy solutions that are both environmentally and
economically effective to prevent ozone depletion and global warming emissions,” said Robert Wilkins of
Danfoss and Alliance Chairman,

The announcement was made during an industry leadership roundtable coinciding with International Day
for the Preservation of the Ozone Layer. The event convened representatives from system manufacturers,
end users, and fluorocarbon producers in a roundtable briefing of Obama Administration officials. The
discussion focused on industry support for a phasedown of HFCs through an amendment to the giobal
Montreal Protocol and technology development and investment commitments from key industry leaders.

In today’s announcement, the Alliance stated that it believes a global approach under the Montreal
Protocol, the 1987 treaty adopted to address depletion of the Farth’s ozone layer, provides the best forum
with established institutions to deal with the technical complexities of reducing global emissions of HFCs
while maintaining the phase-out of ozone depleting substances such as HCFCs. The Alliance advocated a
goal of reducing global HFC emissions by 80 percent by 2050 to be achieved through a Montreal Protocol
amendment, highlighted American industry efforts to develop the technologies to realize those reductions
and emphasized the need for greater initiatives from the public and private sectors to encourage proper
refrigerant management.

HFCs were introduced in order to achieve a rapid phase out of ozone depleting substances and are used
widely in air conditioners, refrigerators, foam insulation, technical aerosols, fire protection systems and
other critical uses. The demand for these technologies continues to grow due to expansion of developing
country economies and the added health, safety, comfort and productivity bencfits these technologics

provide.

Alliance member companies, which represent more than 95 percent of U.S. HFC production and a
significant majority of the manufacturing and other user industries, are committing billions of dollars in
rescarch and development and commercialization of new technologies, while also continuing to improve
energy efficiency performance. Additionally, the Alliance pledged to work cooperatively with the US
EPA and others around the world by sponsoring ongoing technology workshops and initiating efforts to
reduce emissions due to leaks and servicing. Earlier this year, the Alliance petitioned the US EPA to
expand its regulations governing emissions of ozonc depleting substances to also cover HFCs.

“We are technology companies whose products provide comfort, health, food safety and increased
productivity. While HFCs have allowed us 1o eliminate ozone depleting substances, we recognize there is
concern if their use were to grow unabated around the globe. We believe an amended Montreal Protocol
can most effectively promote the availability of low-GWP replacement compounds and technologies,”
added Wilkins.

2111 WILSON BOULEVARD, 8TH FLOOR, ARLINGTON, VIRGINIA 22201
Phone: 703-243-0344 » Fax: 703-243-2874
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The Montreal Protocol treaty was first signed on September 16, 1987, and is considered to be one of the
most-effective multi-lateral environment treaties ever negotiated. It is the only treaty in the United
Nations system to which every country is a signatory. The Protocol’s success has been a result of its
reliance on sound scientific reviews, ongoing technology assessments and a funding mechanism to assist
developing countries. A hallmark of the treaty is the decades-long cooperation among governments,
industry and the environment community.

#HiH

About the Alliance for Responsible Atmospheric Policy

The Alliance is an industry coalition® organized in 1980 to address the issue of stratospheric ozone
depletion and the production and use of fluorocarbon compounds. The organization is composed of
manufacturers and businesses, including their trade associations that rely on HCFCs and HFCs.
According to a recent study, the US fluorocarbon using and producing industries contribute more than
$158 billion annually in goods and services to the US economy, and provide employment to more than
700,000 individuals with an industry-wide payroll of more than $32 billion. Today, the Alliance
coordinates industry participation in the development of reasonable international and government policies
at the nexus of ozone protection and climate change.

Contact: Kevin Fay, Executive Director, Alliance for Responsible Atmospheric Policy
(703)243-0344 (o), 703-8013233 (cell), fay@alliancepolicy.org
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The Alliance

for Responsible Atmospheric Policy

Alliance Actions in Support of Global HFC Emission Reduction Goal

The Alliance for Responsible Atmospheric Policy is an industry coalition representing more than 95
percent US HFC production and a significant majority of the user industries. The Alliance will lead a
comprehensive effort to reduce global HFC greenhouse gas emissions by 80% by 2050. This reduction is
relative to current emissions, while currently relying on consumption as a surrogate for emissions. The
following are key actions that will facilitate this reduction.

Montreal Protocol HFC Amendment Support
The Alliance will support the negotiation of an amendment under the Montreal Protocol to utilize the

institutions of the Protocol to manage a global phase down of HFCs on a GWP-weighted basis.

Technology Assessments and Workshops

The Alliance will work with EPA, other interested governments, international agencies, private sector
organizations and civil society to organize a series of sector-specific workshops. Participating
stakeholders will share information on the technical and policy aspects of the transition from high-GWP
HFCs. Starting in summer 2015, the first four workshops will focus on the food cold chain, air-
conditioning, foams and then combined, fire suppression, solvents and aerosols. These workshops will
help guide and inform the reduction schedule.

Refrigerant Management Promotion

The Alliance will work with industry partners, including air-conditioning industry associations, to launch
efforts to promote responsible voluntary management of refrigerants when designing and servicing HFC -
using air conditioning and refrigeration equipment. The Alliance will also work with public bodies,
including EPA, to promote policies which encourage responsible refrigerant management as well as
recovery, reclamation and reuse. These efforts will reduce refrigerant leakage and direct emissions of
HFCs as well as containing demand for HFCs for servicing.

Building Codes and Safety Standards

The Alliance will form a Building Codes and Safety Standards Task Force focused on the intersection of
building codes and safety standards and next generation refrigerants and blowing agents. This public-
private group will engage national standards and model code bodies as well as state and local regulatory
bodies on the environmental and economic importance of adopting codes and standards revised for low-

GWP refrigerant technologies.

Monitoring and Evaluation

The Alliance will join partners in the US government in participating in effective programs that allow for
the monitoring of the results and success of the phasedown efforts on a global basis.

September 2014

2111 WILSON BOULEVARD, 8TH FLOOR, ARLINGTON, VIRGINIA 22201
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FOR IMMEDIATE RELEASE

Alliance Outlines CCAC Action Plan at UN Climate Summit

New York, NY — September 23, 2014 The Alliance for Responsible Atmospheric Policy, the
leading coalition of US companies producing and using hydrofluorcarbons (HFCs), today
presented the four-point action plan of the Climate and Clean Air Coalition (CCAC) to reduce
global HFC greenhouse gas emissions. The presentation was made as part of the CCAC High
Level Assembly meeting as well as at the UN Secretary-General’s Climate Summit in New York
City. The presentations were made by Kevin Fay, Executive Director of the Alliance for
Responsible Atmospheric Policy along with Mike Lamach, Chairman and CEO of Ingersoll
Rand, and John Mandyck, Chief Sustainability Officer for United Technologies Building and
Industrial Systems, speaking to the formation of the Global Food Cold Chain Council.

The CCAC action plan consists of support for beginning negotiations in 2014 of an amendment
to phase down the production and consumption of HFCs under the Montreal Protocol, the
promotion of gradual public procurement of climate-friendly low-global warming potential
alternatives to HFCs when feasible and support for private-sector organized efforts, including a
Global Refrigerant Management Initiative on HFCs in servicing and a Global Food Cold Chain
Council to reduce HFC emissions and increase efficiency in the cold food supply chain.

“Collectively, these policy efforts and initiatives have the potential to reduce the equivalent of
more than 90 Gigatons of CO2equivalent by 2050, or more than two years of global greenhouse
gas emissions,” said Alliance Executive Director Kevin Fay. “The hallmark of these activities is
that they will also continue the tradition of government, NGO, and industry cooperation under
the Montreal Protocol that has made that treaty one of the most effective global environment
agreements in history.”

A substantial number of CCAC partners and non-partners, including nation-states,
intergovernmental organizations, nongovernmental organizations, civil society organizations and
private sector entities, have pledged their support for this action plan. The announcement of the
four-point plan at the Climate Summit is expected to grow the number of signatories.

The Alliance and other private sector partners participated last week in an HFC Industry
Leadership Roundtable at the White House. At that meeting, Alliance member companies and
others announced their voluntary commitments to introduce new low- global warming potential
(GWP) compounds and technologies to replace the high-GWP compounds and technologies
currently in use, and to continue to improve energy efficiency as well. The Alliance pledged to
take actions and support policies to reduce global HFC emissions by 80 percent by 2050. The
industry leaders advocated for the North American-proposed amendment to the Montreal
Protocol as the best means of achieving a global phase-down of HFCs while increasing research
and development of the next generation of refrigerants.

About the Alliance for Responsible Atmospheric Policy
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The Alliance is an industry coalition organized in 1980 to address the issue of stratospheric ozone
depletion and the production and use of fluorocarbon compounds. The organization is composed of
manufacturers and businesses, including their trade associations that rely on HCFCs and HFCs.
According to a recent study, the US fluorocarbon using and producing industries contribute more than
$158 billion-annually in goods and services to the US economy, and provide employment to more than
700,000 individuals with an industry-wide payroll of more than $32 billion. Today, the Alliance
coordinates industry participation in the development of reasonable international and government policies
at the nexus of ozone protection and climate change.

About CCAC

The Climate and Clean Air Coalition to Reduce Short-Live Climate Pollutants is a partnership of
governments, intergovernmental organizations, representatives of the private sector, the environment
community, and other members of civil society. The coalition seeks to supplement global mitigation
measures to address the contributions of methane, black carbon and HFCs to climate change.

Contact: Kevin Fay, Executive Director, Alliance for Responsible Atmospheric Policy
(703)243-0344 (o), 703-801-3233 (cell), fay@alliancepolicy.org

END
Hith
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FOR IMMEDIATE RELEASE

Refrigeration Industry Leaders Organize Global Refrigerant Management Initiative

Initiative Marks Milestone Toward Reducing HFC Greenhouse Gas Emissions

New York, NY — September 23, 2014 Three of the world’s leading refrigeration associations -
The Alliance for Responsible Atmospheric Policy, the Air-Conditioning, Heating and
Refrigeration Institute (AHRI), and the Brazilian Association for HVAC-R (ABRAVA), today
announced the formation of the Global Refrigerant Management Initiative at the United
Nations Secretary-General’s Climate Summit.

The leakage of refrigerant during the servicing of equipment is the largest source of
hydrofluorocarbon (HFC) emissions around the globe. This Initiative will work to identify -
opportunities to educate the industry’s global supply chain on ways to improve the management
of refrigerants and to reduce leaks and service emissions, particularly where current leak rates
are the greatest. In addition, the initiative will promote the recycling, recovery, reclaiming and
end of life destruction of refrigerants and develop policies to promote proper refrigerant
management.

“Leaks from equipment installation and servicing are the largest source of HFC emissions
around the globe,” said Kevin Fay, Alliance Executive Director. “We have established this
initiative because it is incumbent on all sectors of our industry to work with our governments to
educate the individuals who install, service, and replace HVAC-R equipment on how to handle
these refrigerants responsibly and to create a culture of responsible care.”

In addition to these leading organizations, this private-sector organized effort will include
participation from refrigerant organizations from Australia, Canada, China, Colombia, the
European Union, Japan, Mexico and South Korea - a true global coalition that represents 90
percent of refrigeration and air conditioning equipment sold around the globe. The initiative will
also work with CCAC (Climate and Clean Air Coalition) partners to develop and implement
broad-based public and private sector collaborative programs to reduce HFC emissions by
building awareness, training and implementation guidance for proper management, servicing and
refrigerant end-of-life practices.

“Environmental stewardship is a hallmark of our industry,” said AHRI President Stephen Yurek.
“This initiative furthers our commitment to providing for the health, safety, and comfort of
people around the world in the most responsible way possible,” he said.

The growth of HFC emissions has been identified as a significant concern. HFCs are compounds
introduced to rapidly replace ozone depleting substances being phased out by the Montreal
Protocol. Currently, HFCs only comprise about | percent of global greenhouse gas emissions.



39

However, unabated, HFCs are expected to increase to greater than 10 percent of greenhouse gas
emissions by 2050. ABRAVA International President, Samoel Vieira de Souza said that “There
is no question that emissions are a concern of the entire supply chain.”

The Alliance and AHRI participated last week in an HFC Industry Leadership Roundtable at the
White House. At that meeting, Alliance member companies and others announced their
voluntary commitments to introduce new low- global warming potential (GWP) compounds and
technologies to replace the high-GWP compounds and technologies currently in use, and to
continue to improve energy efficiency as well. The industry will invest $5 billion over the next
decade to research, develop, and commercialize low-GWP technologies new refrigerants and the
equipment in which they will be used. The Alliance pledged to take actions and support policies
to reduce global HFC emissions by 80 percent by 2050, The industry leaders advocated for the
North American-proposed amendment to the Montreal Protocol as the best means of achieving a
global phase-down of HFCs while increasing research and development of the next generation of
refrigerants.

About the Alliance for Responsible Atmospheric Policy

The Alliance is an industry coalition organized in 1980 to address the issue of stratospheric ozone
depletion and the production and use of fluorocarbon compounds. The organization is composed of
manufacturers and businesses, including their trade associations that rely on HCFCs and HFCs.
According to a recent study, the US fluorocarbon using and producing industries contribute more than
$158 billion annually in goods and services to the US economy, and provide employment to more than
700,000 individuals with an industry-wide payroll of more than $32 billion. Today, the Alliance
coordinates industry participation in the development of reasonable international and government policies
at the nexus of ozone protection and climate change.

About the Air-Conditioning, Heating, and Refrigeration Institute

The Air-Conditioning, Heating, and Refrigeration Institute (AHRI) is the trade association
representing manufacturers of air conditioning, heating, commercial refrigeration, and water
heating equipment. An internationally recognized advocate for the industry, AHRI develops
standards for and certifies the performance of many of these products. AHRI’s 312 member
companies manufacture quality, efficient, and innovative residential and commercial air
conditioning, space heating, water heating, and commercial refrigeration equipment and
components for sale in North America and around the world.

About the Brazilian Association for HVAC-R

The Brazilian Association for HVAC-R (ABRAVA), headquartered in Sao Paolo, Brazil and
founded in 1962 is a national association of equipment manufacturers, designers, installers and
technicians, as well as retailers of parts and components from around the country. Its mission is
to ensure technological and competitive development of refrigeration, air conditioning,
ventilation and heating sectors of the country, defending their legitimate interests and promoting
the responsible use of equipment and refrigerants to reduce global warming, preserve the
environment and improve quality of life.

Supporting organizations:
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Brazilian Association for HVAC-R (ABRA VA, Brazil); Air-conditioning, Ventilation and Refrigeration
Association (ACAIRE, Colombia); Air-conditioning, Heating, and Refrigeration Institute (AHRI, United
States); Alliance for Responsible Atmospheric Policy (United States); National Association of
Refrigeration Industry Manufacturers (ANFIR, Mexico); Air-conditioning and Refrigeration Equipment
Manufacturers Association (AREMA, Australia); China Refrigeration and Air-conditioning Industry
Association (CRAA, China); European Partnership for Energy and the Environment (EPEE, European
Union); Heating, Refrigeration and Air-conditioning Institute (HRAI, Canada); Japan Refrigeration and
Air-conditioning Industry Association (JRAIA, Japan); Korea Refrigeration and Air-conditioning
Industry Association (KRAIA, South Korea); Refrigeration and Air-conditioning Manufacturers
Association (RAMA, India); and Refrigerants Australia (Australia)

Contact: Kevin Fay, Executive Director; Alliance for Responsible Atmospheric Policy
(703)243-0344 (o), 703-801-3233 (cell), fay@alliancepolicy.org

Francis Dietz; Air-Conditioning, Heating, and Refrigeration Institute
(703) 600-0355 (0), 703-969-6444 (cell), fdietz@ahrinet.org

Samoel Vieira de Souza, International President; Brazilian Association for HVAC-R

+55 11 3361 7266 (o), samoel@cacr.com.br

END
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FOR IMMEDIATE RELEASE
Refrigeration Industry Leaders Organize Global Food Cold Chain Council
Initiative to Reduce Food Spoilage, Increase Efficiency, and Reduce HFC Emissions

New York, NY — September 23, 2014 A coalition of major companies that comprise the supply
chain necessary to move cold food products from field to market around the world today
announce the organization of the Global Food Cold Chain Council. This initiative seeks to
reduce greenhouse gas emission in the processing, transportation, storage and retail display of
cold food and to stimulate demand for climate-friendly technology. The announcement was
made by the Alliance for Responsible Atmospheric Policy, with the Air-Conditioning, Heating,
and Refrigeration Institute (AHRI) and other private sector partners at the United Nations
Secretary-General’s Climate Summit held in New York City.

This private sector initiative will promote efforts that stimulate demand for climate-friendly
technologies while reducing refrigerant emissions, and minimizing food spoilage, and enhancing
energy efficiency in the food cold chain. The initiative will also work with partners in the CCAC
(Climate and Clean Air Coalition) to develop and implement broad-based public and private
sector collaborative solutions to reduce hydrofluorocarbon (HFC) emissions in the cold food
chain across developed and developing countries. The council will work with individual
businesses, associations, governments, and civil society.

“The food cold chain is responsible for nearly one third of global HFC emissions. The GFCCC
is part of the Alliance's comprehensive approach to achieving the global reduction of high-GWP
HFCs,” said Alliance Executive Director Kevin Fay.

The growth of HFC emissions has been identified as a significant concern. HFCs are compounds
that were introduced to replace ozone depleting substances being phased out by the Montreal
Protocol. Currently HFCs only comprise about 1 percent of global greenhouse gas emissions.
However, unabated, HFCs are expected to increase to greater than10 percent of greenhouse gas
emissions by 2050.

A more climate-friendly cold chain will not only reduce its own carbon footprint, it will extend
food supplies to feed more people and reduce the estimated 3.3 billion metric tons of CO2-
equivalent in food waste every year. If it were a country, food waste would be the third largest
emitter of greenhouse gases.

The Alliance and AHRI participated last week in an HFC Industry Leadership Roundtable at the
White House. At that meeting, Alliance member companies and others announced their
voluntary commitments to introduce new low- global warming potential (GWP) compounds and
technologies to replace the high-GWP compounds and technologies currently in use, and to
continue to improve energy efficiency as well. The industry will invest $5 billion over the next
decade to research, develop, and commercialize low-GWP technologies new refrigerants and the
equipment in which they will be used. The Alliance pledged to take actions and support policies
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to reduce global HFC emissions by 80 percent by 2050. The industry leaders advocated for the
North American-proposed amendment to the Montreal Protocol as the best means of achievinga
global phase-down of HFCs while increasing research and development of the next generation of
refrigerants.

About the Alliance for Responsible Atmospheric Policy

The Alliance is an industry coalition organized in 1980 to address the issue of stratospheric ozone
depletion and the production and use of fluorocarbon compounds. The organization is composed of
manufacturers and businesses, including their trade associations that rely on HCFCs and HFCs.
According to a recent study, the US fluorocarbon using and producing industries contribute more than
$158 biilion annually in goods and services to the US economy, and provide employment to more than
700,000 individuals with an industry-wide payroll of more than $32 billion. Today, the Alliance
coordinates industry participation in the development of reasonable international and government policies
at the nexus of ozone protection and climate change.

About the Air-Conditioning, Heating, and Refrigeration Institute

The Air-Conditioning, Heating, and Refrigeration Institute (AHRI) is the trade association
representing manufacturers of air conditioning, heating, commercial refrigeration, and water
heating equipment. An internationally recognized advocate for the industry, AHRI develops
standards for and certifies the performance of many of these products. AHRI’s 312 member
companies manufacture quality, efficient, and innovative residential and commercial air
conditioning, space heating, water heating, and commercial refrigeration equipment and
components for sale in North America and around the world.

Contact: Kevin Fay, Executive Director; Alliance for Responsible Atmospheric Policy
(703)243-0344 (0), 703-801-3233 (cell), fay@alliancepolicy.org

Francis Dietz; Air-Conditioning, Heating, and Refrigeration Institute
(703) 600-0355 (0), 703-969-6444 (cell), fdictz@ahrinet.org

END
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Senator WHITEHOUSE. Thank you, Mr. Fay. I appreciate your tes-
timony.

Before we turn to Dr. Shindell, would it be possible to get a list
of the membership of the Alliance for Responsible Atmospheric Pol-
icy? You have some pretty strong participants, and I think it would
help if there was a record of that.

Mr. FAY. Surely.

Senator WHITEHOUSE. Thank you.

Dr. Shindell, if you please.

STATEMENT OF DREW SHINDELL, PH.D., PROFESSOR OF CLI-
MATE SCIENCES, NICHOLAS SCHOOL OF THE ENVIRON-
MENT, DUKE UNIVERSITY

Mr. SHINDELL. Thank you for the opportunity to testify.

We have heard that the World Health Organization has recently
estimated that seven million die every year from poor air quality,
making it the leading environmental cause of premature death
worldwide. In many parts of the world, it is the single leading
cause for women and children. It is a silent killer, but it is out
there. In the United States it is responsible for over 100,000 deaths
per year.

Of all the sources of the emissions that lead to poor air quality
in the United States, coal burning is the single largest, causing, by
my calculations, about 47,000 premature deaths per year. That
happens to be larger than the total number of Americans killed in
all the years of the Vietnam War by hostile fire. So we hear a lot
up here on Capitol Hill about things like the war on coal; what we
forget is coal’s war on us. There is a heavy toll, not just from coal
and not just in terms of death from air quality. One hundred eighty
thousand non-fatal heart attacks per year, 150,000 cases of hos-
pitalization for respiratory and cardiovascular disease, all of these
health care costs are passed on to the American people.

And it is not just the American people, it is American business,
18 million lost work days every year due to poor air quality, 11 mil-
lion missed school days for our children. Air quality is a pressing
issue at the same time that climate change’s toll continues to
mount.

The good news here is that there are solutions in many cases, es-
pecially when it comes to the short-lived climate pollutants that are
the heart of this bill. In the study for the U.N. environment pro-
gram that I led, we found that aggressive action to reduce methane
and soot, along with the related emissions that come out with soot,
would, as we have heard this morning, reduce climate change over
the next, by mid-century or so, by about half a degree. The climate
has already warmed by nearly a degree, and most of the nations
of the world have pledged to reduce, to keep the warming to about
2 degrees. So although half a degree may not sound like much, it
is really a big deal.

At the same time, the other benefits of targeting these pollutants
have enormous consequences. Over the next 25 years, they would
save about a billion tons of agricultural yield. In the United States
alone, more than a hundred million tons of crop losses due to ozone
pollution could be saved by phasing in strong reductions in meth-
ane and soot and its related emissions. Over a quarter million
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American lives could be saved by phasing in these same aggressive
measures to reduce emissions of these pollutants.

I am gratified to see that the bill that has been proposed and
that we are discussing here today looks at many of the exact same
measures that were included in the study that I have just quoted
from, specifically targeting methane emissions from the oil and gas
industry, from coal mining and from municipal waste, and tar-
geting emissions of soot and related compounds from diesel en-
gines, from cook stoves and from small industries.

It is also particularly important to look at emissions in the Arc-
tic, a particularly sensitive region of the planet to warming, and a
place where particles can have an extra powerful effect on leading
to a warming planet.

Some areas in particular, as Senator Boxer mentioned this morn-
ing, have solutions where the finance and the industrial, or the eco-
nomic motivation is especially strong. In particular, for the oil and
gas sector, what is being proposed in many cases is simply the best
practices that are already put into place by much of American in-
dustry being extended to the rest of the industry that is not yet
using those and around the world. So sharing our technology, our
industries’ practices that already have been shown to work, taking
those and spreading those around for the common benefit.

At the same time, use of low-sulfur fuels allows greater control
of particulate emissions. A recent study that we completed on the
use of kerosene for lighting in the developing world shows that in
many countries, for example in India, kerosene is heavily sub-
sidized by the government. The financing required to adopt an al-
ternative is already there and simply needs to be redirected. U.S.
leadership can help make that come to pass.

I would just like to close by pointing out that we pay a great deal
of attention to problems and catastrophes when they are local and
when they occur suddenly. An example, the faulty ignition switches
in the General Motors cars. These killed approximately 20 people,
the precise number is still a bit debated, over the last decade or
so. At the same time, the cars manufactured by GM produced air
pollution that killed about 40,000 Americans. We don’t pay atten-
tion to that nearly enough, so I am grateful to see a bill that tar-
gets this pollution that is leading to climate change, air quality, ag-
ricultural loss.

I thank you for your efforts.

[The prepared statement of Mr. Shindell follows:]
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Societal Benefits from Reductions in Emissions of Methane and Black Carbon

Drew Shindell
Written Testimony to the Senate Committee on the Environment and Public Works
Hearing on the “Super Pollutants Act of 2014”
Dec. 2,2014

Society faces multiple problems arising from the emission of pollution into our
atmosphere, including wide ranging impacts on both public health and climate
change. Swift and large reductions in carbon dioxide emissions are vital if we are to
avoid the worst consequences of climate change in the longer-term, for example
from 50 to 100 years from now. At the same time, we are already experiencing
effects of climate change that go well beyond global warming, such as shifts in
rainfall patterns, rising sea levels, and more intense storms and heatwaves. Hence in
parallel, reductions in emissions of other pollutants, including methane and black
carbon {also referred to as soot) merit immediate, forceful action as these improve
air quality while simultaneously slowing the rate of climate change over the next
several decades.

Air pollution is literally killing people. It is the leading environmental cause of
premature death, leading to ~7 million premature deaths per year {outdoor and
indoor) globally 1. Air pollution in the US causes about 135,000 premature deaths,
180,000 non-fatal heart attacks, 150,000 cases of hospitalization for respiratory and
cardiovascular disease, ~130,000 emergency room visits for asthma, 18 million lost
work days and 11 million missed school days 2. Many of the compounds
contributing to air pollution also drive climate change 3.

Multiple, peer-reviewed scientific studies have shown that aggressive reductions of
those air pollutants that cause warming, in particular methane and black carbon,
can reduce the rate of warming over the next several decades by approximately half
46, A strategy to quickly and dramatically reduce these pollutants hence
complements efforts to reduce carbon dioxide, as carbon dioxide reductions have
little effect over the next few decades due to how long this gas stays in the
atmosphere, which can be hundreds to thousands of years, and the time it will take
to change human systems so that they generate less carbon dioxide. Slowing near-
term climate change would benefit those already suffering from the impacts of
climate changes. It would also improve the chances for both biological and human
systems to adapt to the pace of change. Benefits of black carbon reductions are
especially large in and near snow and ice covered regions such as the Arctic or the
Himalayas.

At the same time, in comparison with projected emissions based on current
legislation worldwide, an analysis of one approach to implementing these
reductions showed that the improved air quality under such a strategy could save
~45 million lives and increase crop yields by about 1 billion metric tons due to
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ozone reductions 478, China, India and the United States are projected to see the
largest gains in crop yields due to the cleaner air, with over 100 million tons of
increased yield in the US. The economic value of the benefits of methane emissions
reductions is well above the typical costs of emissions controls, which are less than
$250, and sometimes emissions reductions can even be made at a cost savings °.
Though hydroflucrocarbons (HFCs) do not directly cause poor air quality, curtailing
the rapid growth in emissions of these compounds can provide substantial benefit in
terms of reducing near-term climate change .

Thus efforts to control emissions of methane, black carbon (and co-emissions) and
HFCs can provide multiple, large benefits to society. Since neither the damages
attributable to climate change nor those due to degraded air quality are
incorporated in our current economic markets, emissions reductions are a textbook
example of a societal good that could benefit from government intervention. In part
this is because the damages due to air pollution are not paid by the emitter, so that
there is no economic incentive for emissions reductions, even in cases when
emissions controls would be less expensive than the damages they would prevent.
The damages are instead paid by those who bear increased health care costs and
food prices. The emissions reduction measures described in prior work ¢ along with
use of low-global warming substitutes instead of HFCs can greatly reduce the
damages from climate change over the next few decades while saving tens of
millions of lives and hundreds of millions of tons of crops in comparison with
business as usual, all at relatively modest cost.

In particular, reducing methane emissions from the oil and gas industry, coal mines
and municipal waste and black carbon-related emissions from diesel vehicles,
cookstoves, kerosene lighting and small industries such as brick kilns and coke
ovens have been identified as actions that would provide great societal benefits 459
11, In addition, the Arctic is extremely sensitive to the warming climate, and
emissions of black carbon and other particles {or particle precursors) can have an
especially large impact there 213, Hence the specific actions in the Super Pollutants
Act of 2014 to target many of these activities, to reduce emissions from polar
shipping and to encourage use of low-global warming HFC substitutes are, based on
the scientific evidence, likely to lead to substantial societal benefits on multiple
fronts. The bill's efforts to promote financing would also address an important
barrier to implementation 3°.

Emission reduction efforts targeting these pollutants are currently being pursued by
many nations, intergovernmental and non-governmental organizations, especially
via the Climate and Clean Air Coalition. Additional US leadership in this area could
help inspire others to step up their activities to put into place these urgently needed
emissions reduction measures, all of which are developed and in use but need to be
much more widely applied to reap the full potential societal benefits. International
success in reducing emissions of methane, black carbon (and co-emissions) and
HFCs would provide clear benefits to the public. Success could demonstrate that
emissions can indeed be successfully reduced through concerted action across
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government, industry and civil society for the sake of protecting the climate (at least
in part). Success would also highlight how consideration of the full environmental
consequences of emissions, including both climate change and air pollution, can
guide development and implementation of optimal solutions to both problems.
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& woman in Jharkhand, India, burmns raw coal into charcoal, which emits toxic gases that harm her health and affect the climate.

Clean up our skies

Improve air quality and mitigate climate-change simultaneously,
urge Julia Schmale and colleagues.

n December, the world’s attention will

fall on climate-change negotiations

at the 20th United Nations Frame-
work Convention on Climate Change
{UNFCCC) Conference of the Parties in
Lima, Peru. The emphasis will be on reduc-
ing emissions of long-term atmospheric
drivers such as carbon dioxide, the effects
of which will be felt for centuries. At the
same time, the mitigation of short-lived
climate-forcing pollutants (SLCPs) such as
methane, black carbon and ozone — which
are active for days or decades — must be
addressed (see ‘Compounds of concern’).

SLCPs cause poor air quality and are
respansible for respiratory and cardiovascu-
tar diseases. Particulate matter in the atmos-
phere is the leading environmental cause of
itl health, and air poliution is causing about
7 million premature deaths annually'. Inter-
actions between warming, air pollution and
the urban heat-istand effect (which causes
cities to be markedly warmer than their
surrounding rural arcas) will raise health
burdens for cities worldwide by mid-centary”.

Air pollution alse damages ecosystems and
agriculture.
Current air-quality legislation falls short.

Existing measures would prevent just
2 million premature deaths by 2040. We
estimate that around 40 mitlion more such
deaths would be avoided if concentrations
of methane, black carbon and other air pol-
lutants were halved worldwide by 2030 (see
‘Clean air’).

This is not an ‘either-or’ decision:
coordinated action on both climate change
and air poltution is necessary. And itis trac-
table: for example, electric-car sharing or
shifting from fossil fuels to renewable power
generation would reduce consumption and
overall emissions and lead to behavioural ¥

MBER 2014 §




# shifts that are beneficial in both the near
and long term’.

But defining joint CO, and SLCP reduc-
tion goals is difficult. Researchers need to
spell out the benefits and trade-offs of sepa-
rate and joint air-pollution and climate-
change mitigation in terms of public health,
ecosystem protection, climate change and
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All SLCPs must be reduced in con-
cert. Sulphate aerosols cool the climate, as
happens following volcanic eruptions. But
delaying sulphur dioxide mitigation asaway to
temporarily mask global warming is prob-
lematic. Greater stresses on people’s health
and the environment aiready result from

today’s enhanced par-

the United States have been partially
successful in reducing periods of extreme
ozone concentration. But average regional
concentrations have not declined in the
past two decades across Europe, and there
is still no tegally binding limit, only a target.
Trends in the United States are mixed and
vary seasonally; in east Asia, surface ozone

costs. A suite of mitigation policies must be “Energ ticulate concentrations is increasing.
designed and apptied on all scales — from ministvies and acidified rain. For black carbon, there are almost no
cities ta the global arena. tendio Coordinated action regulatory obligations to report emissions

BOUBLE JEOPARDY

Studies** estimate that rigorous reductions
of global methane and black-carbon-related
emissions by 2030 could prevent around
2.4 million premature deaths per year that
result from air pollution, and save 50 mil
Hon tonnes of crops through avoided ozone
damage {methane is a precursor for ozone
production). Global mean temperature rise
would be slowed by about 0.5°C by mid-
century, The rate of sea-level rise would be
reduced by 20% in the first half of this cen-
tury by such measures alone, and by 50% in
the second half if CO, and SLCP mitigation
are combined’,

Lower air pollution also has socieral
benefits. Methane captured from landfills or
manure can be used to run residential stoves,
for example. In developing countries, replac-
ing conventional cooking stoves with clean-
burning technologies aliows people — women
and children, in particular — to invest time
in education or financially rewarding work,
rather than spending tire collecting wood or
other materials for basic family needs’.

COMPOUNDS OF CONCERN | &2

Jocus on 00,

to mitigate SLCPs
and CO, is ham-
pered by fragmented
policies. For exam-
ple, energy minis-
tries tend to focus
on CQ, reductions
and environment ministries manage air
quality. Greenhouse gases are subject to
global agreements, whereas air potiut-
ants are more usually limited locally by
legistation. Regulation of different climate-
forcing compounds is patchy.
Anthropogenic emissions of methane are
predicted to increase by about 25% (more
than 70 million tonnes annuatly) by 2036", yet
the gas is hardly regulated. Methane is cov-
ered by the Kyoto Protocel, but most coun-
tries’ controls focus on GO, In the Buropean
Union {EU), for example, methane is not cov-
ered by the national emissions ceiling direc-
tive, the directive on ambient air quality or
the EU Emissions Trading System. The EU’s
industrial emissions directive omits major
sources of the gas, such as cattle farming,
Air-quality policies in the EU and

veductions qnd
envirpument
ministries

or measure ambient concentrations. Few
regional and local assessments have been
made. Little change in global black carbon
emissions is predicted by 2030, because
reductions in North America, Europe and
northeast and southeast Asia and the Pacific
will be offset by increases in south, west and
central Asia and in Africa’.

Unlinked and narrow air pollution and
climate-policy interventions can have mixed
results on both fronts. In the EU, for exam-
ple, legislated vehicle-emissions imits have
reduced particufate concentrations by 45%
between 1995 and 2008 and are projected to
reduce black carbon by more than 90% by
2025 compared with 2000. Yet CO, emis-
sions from the ever-growing transport sec-
tor are rising. And air quality is not under
control. Unregulated residential emissions
from biomass heating are rising, and will
account for 80% of black-carbon emissions
in Burope in 2025

Also problematic are lax targets. For
example, the angual EU limit for partica-
{ate matter smaller than 2.5 micrometres
(PM, ;) that will be binding by 2015 is

o) R héaft Bad agcletie
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HAL EMISSION SOURCES

CHARACTERISTICS

Methane

Oil and gas production
Livestock farming
Landfilis and waste-water treatment

Lifetime: 10 years

Health: Precursor of ozans production, hampers plant metabolism

Chimate: Second most impartant climate forcer after GO,
Rice cultivation

Lifetime: One month

auses respiratory diseases, hampers plent metadolism
Climate: Greenhouse gas — formed photochermically through reactions
invoiving methane, nitragen oxide, carbon monoxids and volatite organic
componds

Lower-atrmospheric ozone raffic and transport

Residential heating and cooking
Agricultural and forest fires
Brick production

Oil 2d gas production

Biack carbon Traffic and transport

Residential heating and cooking
Agricuitural and forest fires
Brick production

Oit and gas production

Lifetime: Days

Health: Causes respiratory diseases, carcinogenic

Climate: Warms lower atrmosphere, chenges precipitation, melts snow and
ice it is deposited on

Sulphur dioxide and
nitrogen oxides

Traffic and transport Lifetime: Days
Residential heating and cooking Health: C
Agricultural and forest fires 2nd of
Brick prodiction iinesses

Oit and gas production Climate: Contribute to negative radiative forcing, mask global warming

, cause

af particulates, ozone
cause respiratory and

Lifetime: Months to decades
Climate: Strong greanhouse gases

Hydrofluorocasbons Air conditioning
Refrigeration
Foam-blawing
Fire suppression
Solvents
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More than 40 milfion deaths from respiratory and cardiovascular diseas
iy (3)

pollutants (SLCPS) in the atmospher
limiting globat average temperature rise* (b).
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2.5 times higher than that recommended
by the World Health Organization (WHO).
And the current PM,{particulates smaller
than 10 micrometres) limit is twice that rec-
ommended by the WHO. Ifthe EU meets its
limit on PM,;, no further action to meet the
legal requirements will be needed, because
the PM, ; value will also be met.

Some coordinated efforts to reduce air
pollution and slow climate change have
begun. The Climate and Clean Air Coali-
tion to Reduce Short-Lived Climate Pollut-
ants (CCAC), formed in 2012, now includes
42 nations, the Buropean Commission
and more than 50 organizations. It focuses
on mitigating methane and black-carbon
emissions for transport, brick, oil and nat-
ural-gas production, household cooking
and heating. Since 2009, the Arctic Council
runs task forces to reduce black-carbon and
methane emissions to slow climate change
in the region, and has produced two reports
in addition to a sclentific of black

Q= g
2010 2020 2030
Relative to the average trom iba period 1890-1510,

2040

is generated in cities. Positions and task
forces should be created to promote joint
ons-reduction strategies across
municipal and regional departments. For
example, climate policies that encourage
combined heat and power plants with low
power capacities for cities — thus poten-
tially exempting them from air-quality
regulations’ — should be avoided.

Scaling up and coordinating local efforts
and national strategies are necessary. For
example, local efforts in the Arctic canbe
only partly effective because the region is
subject to inported pollution from the resi-
dential and transport sectors of countries at
lower latitudes.

Global organizations such as the CCAC,
the World Meteorological Organization
and the WHO could
assume coordinating
roles. Arctic Council

“Unlinked and
narrew air

carbon in the Arctic, But so fa, only Nor-
way has developed a national action planto
reduce SLCPs.

None of these efforts addresses structurat
and behavioural changes. Coordinated
action to reduce SLCPs and CO, simul-
taneously is not an objective, because it is
assumed that parallel reductions will happen
under different policy umbrellas.

DOUBLE DUTY
Effective mitigation of SLCPs will require
detailed assessments of the multiple impacts
of emitted air pollutants together with CO,,
thelr sources, their atmospheric interactions
and their potential for mitigation®,
Combined efforts at the city and state
level will be particularly important because
this is where most people are exposed to air
pollution, and 75% of global CO, en

pollutionand member states should
24 e-policy  takealeadership role
fnferventions  in national actions
can have to reduce black car-
mivedres bon and methane at

their next ministerial
meeting in 2015. The
European Commis-
sion should propose ambitious emissions
limits for methane to the national emissions
ceiling directive.

Itis important that steps to limit SLCPs do
not distract from CO, mitigation, and vice
versa. We caleulate, building on work® by
D.S. and colleagues, that a delay of 20 years
in reducing CO, emissions would result
in 0.4°C more warming by the end of the
century than if measures were put in place
immediately, with the result that the 2°C
temperature mark would be crossed in the
mid-2060s rather than just after 2100 (see
‘Clean air’).

onboth
fronts.”

T
2040
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The 2015 Conference of the Parties meet-
ing in Paris needs to pursue its primary mis-
sion to reduce CO, for the climate’s sake. That
said, the scientific community must speak
out against recommendations — explicit or
implicit™® -~ to exclude SLCPs from discus-
sions of climate-change mitigation or to detay
their reduction. Tens of millions of lives are
at stake, along with damage to agricuiture,
ecosystems and cultural heritage. s
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Follow-Up Questions and Answers:
US Senate Committee on the Environment and Public Works

Drew Shindell (Professor, Duke University)
Following the Dec 2,, 2014 Hearing on the “Super Pollutants Act of 2014”

Questions from Senator Barbara Boxer (in italics)

1. Your testimony discussed the significant health benefits that can be gained by reducing short-lived
climate pollutants such as black carbon and methane. Could you please explain how reducing the
emissions of these short-lived climate pollutants will provide benefits to our most vulnerable
populations, including children and our poorest communities?

Reductions in short-lived climate pollutants (SLCPs) provide multiple benefits that take place over
differing temporal and spatial scales. They can be categorized as direct benefits to human health via
improved air quality, benefits to agricultural yields via improved air quality, reduced climate
damages, and broader societal benefits that are related to the changes in fuel use associate with
many emissions control measures.

The public health burden of poor air quality is tremendous, with outdoor air pollution responsible
for more than 3 million premature deaths per year worldwide according to the World Health
Organization. As noted in my written testimony, air pollution in the US annually causes about
135,000 premature deaths, 180,000 non-fatal heart attacks, 150,000 cases of hospitalization for
respiratory and cardiovascular disease, ~130,000 emergency room visits for asthma, 18 million lost
work days and 11 million missed school days. Exposure to air pollution is typically greatest for those
living in urban areas, but even within urban settings exposures are by no means uniform. Studies
have shown that increased exposure to some types of pollution, such as diesel exhaust, is correlated
with lower socio-economic status. As populations at lower socio-economic levels also generally have
poorer baseline health, they are also more susceptible to the adverse effects of air pollution. In the
US, reductions in soot emissions from diesel engines (and co-emitted pollutants) thus would yield
large benefits for the health of children and the poor.

In many developing countries, one of the largest sources of pollutant emissions is residential burning
of solid biomass fuels for cooking and heating. Solid biomass fuels are relied upon by the world’s
poorest few billion people, and those people suffer from both the resulting indoor and outdoor air
pollution. Indoor air pollution is also deadly, with estimates from the World Health Organization
again of more than 3 million premature deaths per year worldwide, with the largest culprit being
cookstoves. As women and children are the ones who are exposed most heavily to cookstove smoke,
they are profoundly affected. Whereas poor outdoor air quality is the leading environmental cause of
premature death worldwide, poor indoor air quality is the single leading cause - of any type, not just
environmental - of premature death among women and children in many developing countries.
Hence reductions in emissions from diesel and gasoline engines, both in motor vehicles and in
stationary generators, would have great health benefits in developed nations such as the US, while
reductions in emissions from cookstoves, heatstoves, small industries such as brick kilns and coke
ovens, and open waste burning would have great benefits in developing nations, with both delivering
especially large benefits to the poorest and most vulnerable parts of society and to children.
Reduction of solid biomass fuel used in cookstoves would have especially large benefits for women
and children in developing nations.

The agricultural benefits that would be realized from improved air quality occur in response to
decreases in surface ozone levels owing to both reductions of methane emissions and to reductions
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in soot-related emissions (largely owing the carbon monoxide that is typically co-emitted with soot).
The agricultural benefits arising from reduced methane emissions would be felt giobally, whereas the
benefits from reduced soot-related emissions would be greatest in and near the regions where those
reductions were put in place. In either case, increases in agricultural yields would benefit those
relying on agriculture directly for their income or food supply. Benefits would also be felt broadly as
food prices would be lower with increased yields. As the poor spend a larger portion of their income
on food than the wealthy, they would experience a greater benefit from decreased food prices.

The reduced near-term climate change that would result from decreased SLCP emissions would also
deliver benefits on multiple scales. As with agriculture, the climate benefits arising from reduced
methane emissions would be felt globally, whereas the benefits from reduced soot-related emissions
would be greatest in and near the regions where those reductions were put in place. As the poorest
within societies generally have the least capacity to adapt to the impacts of climate change, reducing
the magnitude of the ongoing changes over the coming decades would provide greatest benefit to the
poor. Similarly, some of the impacts of climate change, such as increases in the frequency and
intensity of heatwaves, have the greatest adverse impact on the most vulnerable within societies (Le.
children, the elderly, and those in poor health).

Finally, reducing emissions of SLCPs via many of the emissions control strategies that have been
suggested, for example by the United Nations Environment Programme or the Climate and Clean Air
Coalition, brings additional human development benefits. Switching residential cooking away from
solid biomass fuels reduces the need for wood collection in developing nations. Women and children
are typically responsible for fuel gathering, so reducing the time spent on this activity can allow time
for women to engage in productive jobs and for children to be educated. It also reduces the exposure
of these groups to violence, especially sexual violence against women during fuel gathering. In
addition, it reduces deforestation, helping to reduce long-term climate change and prevent
biodiversity loss. Increased capture and use of methane from fossil fuel extraction, storage and
transport as well as from improved manure and landfill management lead to increased energy
security and can help keep fuel prices down. As with food security, energy security has a relatively
larger impact on the poor as they spend a larger portion of their income on energy than the wealthy.

Hence overall, reductions in SLCP emissions can deliver multiple, substantial benefits to society, with
especially pronounced gains for the poorest and most vulnerable and for children.
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2. The recent National Climate Assessment found:

“Factors that affect ozone formation include heat, concentrations of precursor chemicals, and methane
emissions, while particulate matter concentrations are affected by wildfire emissions and air stagnation
episodes, among other factors. By increasing these different factors, climate change is projected to lead
to increased concentrations of ozone and particulate matter in some regions.”

Do you agree with this peer reviewed, scientific finding?

Yes. The National Climate Assessment involved a large number of experts in this area who examined
all the scientific evidence for the effects of climate change on air pollution. Such processes produce
very robust conclusions, although as consensus among the authors is required they tend to be fairly
conservative. Consistent with that, this statement is rather mild, as it states only that there will be
‘increased concentrations...in some regions’, There is in fact ample evidence that the increases may
be large enough to have significant health impacts. Note that the IPCC Fifth Assessment Report
reports a similar finding, concluding that “locally higher surface temperatures in polluted regions will
trigger regional feedbacks in chemistry and local emissions that will increase peak levels of ozone
and PM2.5",
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3. You have served on several significant peer-reviewed assessments concerning the impacts of short-
lived climate pollutants and the policy options for reducing the emissions of HFCs, black carbon, and
methane, Have these peer-reviewed assessments concerning short-lived climate pollutants found that
there are cost-effective technologies readily available now to reduce these emissions significantly and to
slow the pace of climate change?

Yes, in particular Assessments produced under the auspices of the United Nations Environment
Programme ({listed below) examined both the climate response to SLCP emission reductions and
their implementation cost. The Assessments examined only the application of existing technologies
or practices that are already in use and could be scaled up and expanded to the rest of the world.
They found that, for example, full application of those existing technologies could reduced the rate of
global warming until 2050 by about half. Additional studies have demonstrated that keeping HFC
emissions low would add substantially (by about 20%) to the climate benefits attributable to
controls on methane and soot-related emissions studied in the UNEP Assessments. Hence these
studies, along with associated peer-reviewed scientific literature, concluded that current technology
can indeed reduce SLCP emissions enough to dramatically alter our near-term climate trajectory.

Studying the cost of the emissions control measures, UNEP found that many of them have negative
costs overall, meaning they offer a net cost savings. This is particularly the case for the methane
control measures, as the additional methane can be used as fuel (methane is the primary component
of natural gas). This is also the case for many of the soot-related measures, particularly those
associated with increased industrial efficiency. Barriers to implementation do exist, however, such as
the upfront capital costs for methane capture equipment that would need to be installed at a landfill,
manure pond, coal mine, or gas or oil well. Other measures, such as banning of agricultural waste
burning, require education and enforcement rather than emissions control equipment. Retrofitting
vehicles with diesel particulate filters was comparatively expensive, and so may not be affordable in
all case, as are programs to purchase and scrap high emitting older vehicles, although these can
provide large benefits. Increasing emissions standards on diesel engines in situations where they are
lax (sometimes requiring deployment of low-sulfur fuels if not already available) is a relatively
affordable option in that sector, however, so that cost-effective alternatives are available in all
identified sectors. Hence the bulk of the emissions controls could be put in place with very moderate
expense or even at a cost savings, with most of the rest at quite modest costs. It is also important to
stress that these analyses include only the market costs associated with these control measures.
Accounting for the avoided environmental impacts {referred to as ‘externalities’ as they are not
included in current economic markets), the benefits from all the examined measures would very
likely exceed their costs.

United Nations Environment Programme and World Meteorological Organization. Integrated
Assessment of Black Carbon and Tropospheric Ozone. (Nairobi, Kenya, 2011).

UNEP. Near-Term Climate Protection and Clean Air Benefits: Actions for Controlling Short-Lived
Climate Forcers. {Nairobi, Kenya, 2011).



55

4. You served as a lead author on the Intergovernmental Panel on Climate Change’s (IPCC) recent Fifth
Assessment Report. Can you briefly summarize the Report’s key findings concerning the dangerous and
significant impacts from climate change that we are already experiencing? What will the impacts be if
we do not take additional steps to reduce carbon pollution and the emissions of short-lived climate
pollutants?

The IPCC’s Fifth Assessment Report found that many of the climate changes scientists have been
warning about are now well underway. The atmosphere and ocean have both warmed, the amounts
of snow and ice have diminished, and the sea level has risen. Focusing on the atmosphere and
meteorology, each of the last three decades has been successively warmer at the Earth’s surface than
any preceding decade since 1850. In the Northern Hemisphere, 1983-2012 was likely the warmest
30-year period of the last 1400 years. Precipitation has increased since 1951 over the mid-latitude
land areas of the Northern Hemisphere. Extremes have also changed. It is very likely that the number
of cold days and nights has decreased and the number of warm days and nights has increased on the
global scale. It is also likely that the frequency of heat waves has increased in large parts of Europe,
Asia and Australia. There are likely more land regions where the number of heavy precipitation
events has increased than where it has decreased. And finally, the frequency or intensity of heavy
precipitation events has likely increased in North America and Europe, leading to worsening
flooding.

Turning to the cryosphere, Earth's snow and ice covered regions, observations show that over the
last two decades, the Greenland and Antarctic ice sheets have been losing mass, glaciers have
continued to shrink almost worldwide, and Arctic sea ice and Northern Hemisphere spring snow
cover have continued to decrease in extent. Some of these changes have been very rapid. For
example, the average rate of ice loss from the Greenland ice sheet increased roughly 6-fold from the
period 1992 to 2001 to the period 2002 to 2011. Over 1901 to 2010, global mean sea level rose by
0.19 [0.17 to 0.21 range] m. It is very likely that the mean rate of global averaged sea level rise was
1.7 {1.5 to 1.9} mm yr-! between 1901 and 2010, 2.0 [1.7 to 2.3] mm yr! between 1971 and 2010,
and 3.2 [2.8 to 3.6] mm yr-! between 1993 and 2010, suggesting rates have been well above the long-
term mean during recent decades.

If we do not take additional steps to reduce emissions of carbon dioxide and SLCPs, our planet’s
climate will change profoundly. Among the consequences are that heat waves will occur more often
and last longer. In many mid-latitude and subtropical dry regions, mean precipitation will likely
decrease, while in many mid-latitude wet regions, mean precipitation will likely increase by the end
of this century. This implied further increases in water scarcity in the American West. Extreme
precipitation events over most of the mid-latitude land masses and over wet tropical regions will
very likely become more intense and more frequent by the end of this century, as global mean
surface temperature increases. This suggests increased flooding is likely in the eastern US. Sea level
is projected to rise by the year 2100 is by 0.52 to 0.98 m (1.7 to 3.2 ft}, These and other changes
associated with global warming will cause large losses to biodiversity, to coastal communities, to
food security, and to other human and natural systems. Most analyses indicate that the overall costs
to society will be a substantial reduction in GDP, with costs that are larger than the cost of climate
change mitigation {even accounting for the fact that the damages are payable later in time}. Given the
clear impending damages if we do not change our course and the availability of cost-effective
alternatives, only a myopic focus on near-term financial gain within specific current sectors such as
the fossil fuel industry could rationalize delaying actions to lower emissions of carbon dioxide and
SLCPs. In contrast, a prudent evaluation of risk, similar to the one people engage in when deciding
whether or not to buy fire insurance for their home to reduce their exposure to future damages,
indicates that actions to reduce carbon dioxide and SLCPs should be undertaken immediately.
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Senator WHITEHOUSE. Thank you, Dr. Shindell.
Our next witness is Dr. Peiser. Please proceed, sir.

STATEMENT OF BENNY PEISER, DIRECTOR, THE GLOBAL
WARMING POLICY FOUNDATION

Mr. PEISER. Thank you. First of all, I would like to thank the
Chairman and committee for the opportunity to testify before your
committee on, and I make that absolutely clear, on unilateral poli-
cies to tackle climate change, in particular greenhouse gases. So I
am not going to talk today about real air pollution, but about the
challenge to come to a global policy which is the only policy that
would actually tackle greenhouse gases.

My name is Benny Peiser. I am the Director of the Global Warm-
ing Policy Foundation, a non-partisan think tank based in London.
And as the name suggests, our main concern are the policies adopt-
ed by governments. That is what I would like to draw your atten-
tion to, particularly the experience we are having in Europe with
unilateral climate policies.

The European Union has long been committed to unilateral ef-
forts to tackle climate change, and in the last 20 years has tried
very hard, felt a duty to set a kind of example through radical bills
such as this one. We have had it, as I said, for many, many years,
very radical climate policymaking at home. But it was just Europe.

As a result, European governments have advanced the most ex-
pensive forms of energy at the expense of the least expensive forms
of energy. And about 14 years ago, the EU adopted the so-called
Lisbon Strategy with a goal of making “Europe the most competi-
tive and dynamic knowledge-based economy in the world, capable
of sustainable economic growth and more embedded jobs and great-
er social cohesion.” In the same year, the EU also adopted the Eu-
ropean Climate Change Program, which developed the EU imple-
mentation of the Kyoto Protocol.

Today, 14 years after having adopted these key policies, the
economies of most EU member states are stagnating or in decline.
Instead of sustainable economic growth, instead of more jobs, in-
stead of greater social cohesion, the OECD warned last week that
the crisis-ridden EU has become a major threat to the world econ-
omy. So much for Europe becoming the most competitive place on
earth.

Europe’s unilateral climate policies have played a crucial role in
the EU’s economic decline. And it is this experience with unilateral
action that I want to focus upon. The other thing is, even though
Europe has managed to reduce CO, emissions domestically, this
has only happened because it shifted essentially energy-intensive
and heavy industries and their emissions overseas to nations where
there are no similar emission limits, where energy and labor is
cheap and which are now growing much faster than the EU. As a
result, Europe’s manufacturers are rapidly losing ground to inter-
national competition.

The EU’s unilateral climate policies pose an existential threat to
Europe’s industrial base. This threat is real, as the EU’s outgoing
industry commissioner, Antonio Tajani, has warned in no uncertain
terms, that is the EU industry commissioner: “We face a systemic
industrial massacre. We need a new energy policy. We have to stop
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pretending, because we can’t sacrifice Europe’s industry for climate
goals that are not realistic, and are not being enforced worldwide.”
That is the crux of the problem.

There is another problem, a problem that is hitting Europe’s
poorest most, energy poverty. In the EU, hundreds of billions of
Euros for climate policies have been paid by ordinary families and
small and medium sized businesses in what is undoubtedly one of
the biggest wealth transfers from poor to rich in modern European
history. As wealthy homeowners and landowners install wind tur-
bines on land and solar panels on their homes and commercial
buildings, low income families all over Europe have to foot sky-
rocketing electricity bills. This winter, millions of poor families will
have to choose between eating and heating. And many can no
longer afford to pay. So the utilities are cutting off their power.

Let me conclude. Europe’s climate policy has burdened families
and businesses with astronomical costs while shifting its heavy in-
dustry and its CO, emissions to other parts of the world. The EU’s
climate fail demonstrates beyond doubt in my view unilateral poli-
cies are a complete fiasco and don’t really solve anything. Europe
is ground zero for failed climate policy and here is a lesson: don’t
make the same mistake or you will suffer the same consequences.
Thank you.

[The prepared statement of Mr. Peiser follows:]
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| would like to thank the Chairman and the Committee for the opportunity to
testify before your committee on the high risks and costs of unilateral climate
policies.

I am the director of the Global Warming Policy Foundation (GWPF), a non-partisan
think tank and a registered educational charity based in London. The GWPF, while
open-minded on the contested science of global warming, is deeply concerned
about the costs and other implications of climate policies currently being advanced
in Britain and by other governments around the world.

Since the GWPF was launched in the House of Lords in 2009, it has been
scrutinising the economic, social and industrial implications of unilateral climate
policies of the UK and the EU.

Europe’s climate strategy was founded on two key assumptions: first, that global
warming was an urgent threat that needed to be prevented without delay and at
all costs; and second, that the world was running out of fossil fuels, which meant
oil and gas would become ever more expensive and renewable energy competitive,
Both conjectures, however, turned out to be wrong, and as a consequence there is
growing realisation within the EU that our unilateral climate policy is misguided
and economically harmful.

The growing damage of this go-it-alone approach to the economic stability of
Europe and the gradual abandonment of unilateralism is the subject of my
testimony.
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EU unilateral climate policy since 2000

The European Union (EU) has long been committed to unilateral efforts to tackle
climate change. For the last 20 years, Europe has felt a duty to set an example
through radical climate policy-making at home.

European leaders were convinced that the development of a low- carbon economy
based on renewables would give Europe a competitive advantage.'

It was in this political climate that the EU heads of state and government launched
the so-called Lisbon Strategy in March 2000, with the goal of making Europe "the
most competitive and dynamic knowledge-based economy in the world, capable of
sustainable economic growth with more and better jobs and greater social
cohesion”.

Three months later, in June 2000, the European Commission launched the
European Climate Change Programme (ECCP), which developed the EU
implementation of the Kyoto Protocol.

In 2002, the EU? approved the Kyoto Protocol and committed to cutting its
collective greenhouse gas (GHG) emissions to 8% below 1990 levels by 2008-2012,
as required by the Kyoto protocol.

Today, 14 vears after the EU adopted these key policies, the economies of most EU
member states are stagnating or in decline. Last week the OECD warned that the
crisis-ridden EU poses a major threat to the world economy.?

Recent UN climate summits show that there is no prospect of a legally binding
international commitment to cap, let alone reduce GHG emissions. In the absence
of a binding agreement, any unilateral policies are bound to burden nations with
heavy costs and regulatory burdens without having any effect on the trajectory of
global GHG concentrations over the coming century.

Even though EU policy has managed to reduce CO2 emissions domestically, this was
only achieved by shifting energy-intensive and heavy industries overseas: to
locations where there are no stringent emission limits, where energy and labour is
cheap and which are now growing much faster than the EU. Most products
consumed in the EU today are imported from countries without any binding CO2
targets. It is no surprise that while the EU’s domestic CO2 emissions have fallen, if
you factor in CO2 emissions embedded in goods imported into EU, the figure
remains substantially higher (Fig. 1).

! http://www.renewableenergyfocus.com/view/928/wind-energy-gives-europe-a-competitive-advantage/
2 1t was then still called the European Community.

* http://online.wsj.com/articles/eurozone-stagnation-poses-major-risk-to-global-growth-vecd-warns-
1416911402
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Comparing EU Emissions
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Fig. 1 EU CO2 emissions

EU CO2 emissions remain substantiatly higher when embedded emissions
resulting from imported goods consumed in EU members states are
factored in.*

EU policymakers naively assumed that Europe’s main competitors would follow the
shift from cheap fossil fuels to expensive green energy. This never happened and
was never truly realistic given the existence of abundant and significantly cheaper
options. Europe, as even the editors of the Washington Post acknowledged last
year, "has become a green-energy basket case. Instead of a model for the world to
emulate, Europe has become a model of what not to do.”®

As energy prices continue to rise, Europe’s remaining and struggling manufacturers
are rapidly losing ground to international competition. European companies and
investors are pouring money into the US, where energy prices have fallen to less
than half of those in the EU, thanks to the shale gas revolution.

EU abandons unilateral climate targets

Early proclamations about the urgency of the global warming problem have run up
against the reality of the near two-decade-long pause in global surface
temperature rises, which was not predicted by climate models. In part as a result,
climate change has dropped quite significantly down on the international agenda in
recent years.

At the very least, the consistent overestimation of recent warming trends by
climate models, a problem openly acknowledged in the last IPCC report, raises the
possibility that model-based estimates of the environmental impacts of carbon

*http://www.footprintnetwork.org/en/index.php/GFN/blog/deconstructing_carbon_before_un_climate_sum
mit

® http://www.washingtonpost.com/opinions/europe-is-becoming-a-green-energy-basket-
case/2013/04/21/4b1b81d0-a87e-11e2-b029-8fb7e977ef71_story.html
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dioxide emissions are biased high, and that attempts to portray climate change as
an imminent emergency are not based on sound empirical evidence.

Another key assumption of European climate policy was that a legally binding
climate treaty would be reached and that the EU would greatly benefit from its
implementation around the world. In reality, a binding agreement proved to be
impossible and is unlikely to be forthcoming anytime soon.

In the meantime, the EU is stuck with extremely costly unilateral targets - an
outcome described by the British government’s 2009 impact assessment as the
“worst case scenario, which would [raise serious questions about] the benefits of
on-going unilateral action” and which is unlikely to be “sustainable in practice”.®

Due to the failure of the international community to agree a follow-up treaty to
the Kyoto Protocol, there is no longer any enthusiasm for new unilateral climate
targets among most countries in central and eastern Europe. The governments of
Poland, Hungary, the Czech Republic, Slovakia, Romania, Bulgaria, Latvia and
Lithuania are all opposed to adopting any new CO, targets in the absence of a
binding UN agreement. '

Last year, Antonio Tajani, the EU's outgoing Industry Commissioner, warned that
Europe's unilateral climate policies were pushing electricity costs to uncompetitive
levels:

We face a systemic industrial massacre. We need a new energy policy. We have to
stop pretending, because we can't sacrifice Europe’s industry for climate goals that
are not realistic, and are not being enforced worldwide.”

Gunther Oettinger, the EU’s outgoing energy commissioner, declared in September
that the EU should not adopt new binding CO2 targets unless all major emitters
would do likewise:

If there is no binding commitment from countries as India, Russia, Brazil, the US,
China, Japan and South Korea, whose governments are responsible for some 70% of
global emissions, | think it is not really smart to have a -40% target...If we are too
ambitious and others do not follow us we will have an export of production and
more emissions outside the EU.®

Oettinger’s proposal was adopted on 23 October, when EU leaders agreed a
conditional CO2 reduction target of 40% by 2030 - provided there is a legally

¢ http://www.openeurope.org.uk/Content/Documents/Rotten_Foundations_-_Open_Europe_Report.pdf

7 http://www.telegraph.co.uk/finance/financialcrisis/10295045/Brussels-fears-European-industrial-massacre-
sparked-by-energy-costs.htmi

8 http://www.theguardian.com/environment/2014/sep/25/europe-should-only-cut-carbon-if-world-agrees-
paris-climate-deal-eu-energy-chief
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binding UN climate treaty. A special “flexibility clause” was added to the final
text, allowing the Council to reassess its conditional target after the UN summit.®

The EU’s post-2020 targets for greenhouse gas emissions and renewable energy are
contingent on a legally binding global agreement at the UN climate conference in
Paris in 2015. The chances of such an agreement, however, are close to zero.
China and India have made their support for such a deal conditional on a legally
binding climate finance package of $100 billion per year by 2020 as promised by
President Obama at the UN climate conference in Copenhagen in 2009."

Loss of competitiveness
Energy prices for industry

European governments have advanced the most expensive forms of energy
generation at the expense of the least expensive kinds. No other major emitter has
followed the EU’s aggressive climate policy and targets.

EU members states have spent about €600 billion ($882bn) on renewable energy
projects between 2005 and 2013, according to Bloomberg New Energy Finance."
Germany's green energy transition alone may cost up to €1 trillion by 2030, the
German government recently warned."

As a result of these policies, energy prices have risen sharply in Europe {Fig. 2)."

Price Shock
Electricity prices paid by industry
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Fig 2. industrial energy price trends
Source The Wall Street Journal, 26 August 2014

° European Council Agreement: 2030 Climate And Energy Framework.
http://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/ec/145356.pdf

Y http://www.foxnews.com/world/2014/09/24/climate-change-china-rebuts-obama/
* Michael Liebreich, Bloomberg New Energy Finance Summit, New York 23 April 2013.
2 hitp:/ /www.reuters.com/article/2013/02/20/us-germany-energy-idUSBRE9 1J0AV20130220

¥ http://online.wsj.com/articles/germanys-expensive-gamble-on-renewable-energy-1409106602
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Etectricity prices in Europe are now more than double those in the USA (Fig. 3)."
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Fig 3. Industrial electricity and gas price trends

Source: The Economist, 15 June 2013

Lower gas and electricity prices in 2012 in the United States relative to Europe
equated to estimated savings of close to $130 billion for US manufacturing industry
as a whole. The IEA estimates that electricity 5pn‘ces in the European Union will
remain around twice those in the US in 2035."

High energy prices lead to loss of competitiveness

Europe's manufacturers are rapidly losing ground to international competition.
Energy price differentials impact industrial competitiveness significantly. In recent
years, the US, together with key emerging economies, has increased its export
market share for energy-intensive goods, while the EU and Japan have see a sharp
decline (Fig. 4)."®

¥ http://www.economist.com/news/special-report/21579149-germanys-energiewende-bodes-ill-countrys-
european-leadership-tilting-windmills

 hitp://www.worldenergyoutlook.org/media/weowebsite /factsheets/WE02013_Factsheets.pdf

1 http://www.gastechnews.com/unconventional-gas/iea-outiook-highlights-role-of-gas-prices-in-
competitiveness/
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The situation is expected to become worse. By 2020 energy taxes may will account
for half of UK energy intensive manufacturers’ energy bills. The cost of
government policy on energy prices paid by UK steelmakers is expected to be over
280% more than the equivatent cost for their American and Russian competitors."

Energy intensive industry expected to decline in the EU

Energy costs are of crucial importance to energy-intensive industries such as
chemical, cement, steel and glass manufacturers and oil refiners. The IEA believes
that the EU and Japan will see a strong decline in their export shares in these
products over time.'®

The EU's key chemical industry is in sharp decline, facing extinction

The chemical industry is one of the EU’s most successful sectors, boasting €527
billion in sales in 2013, making it the second-largest global producer.

High energy costs over the past two decades have contributed significantly to the
loss of the EU chemical sector’s competitiveness in the global export market. Lost
competitiveness has eaten into the EU share of global exports, which fell to 21% in
2012 from 31% in 1991. Due to the erosion of competitiveness, the EU has slipped

Y www.eef.org.uk/~/media/38010cfb140147b3ab526d6f5832cd87.pdf

1B http://www.worldenergyoutiook.org/media/weowebsite/factsheets/WEO2013_Factsheets.pdf
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from third to fourth out of seven leading global chemical exporters with regard to
absolute levels of competitiveness."

in a letter to the president of the European Commission, Jim Ratcliffe, the
chairman and CEO of the Ineos chemical group, recently warned that the European
chemicals industry is at risk of being wiped out in a decade, with the loss of 6
million jobs if uncompetitive energy prices continued to drive the rapid closure of
Europe’s chemical plants. Ratcliffe pointed out that in Britain alone 22 chemical
plants have closed down since 2009 and not a single new one has been built:

| can see green taxes, | can see no shale gas, | can see closure of nuclear, | can see
manufacturing being driven away. It’s not looking good for Europe, we are rabbits
caught in the headtights, and we have got our trousers down.”

While Europe’s high cost policies have become an existential threat to the long-
term survival of the chemical industry, cheap energy is reviving the fortunes of the
industry in the US (Fig. 5). The shale revolution has significantly lowered energy
costs, spurred international demand for goods derived from chemicals and has
created a huge competitive advantage. US industry has gone from a trade deficit
to a $3.4 billion surplus. By 2018, the trade surplus could reach $30 billion,
according to some estimates - a tenfold increase in five years.*'

U.S. Cherical Industry Global Cost Advantage

Fig 5. US chemical industry cost advantage

Source: American Chemistry Matters, 30 October 2014%

*® http://www.cefic.org/Documents/PolicyCentre/Competitiveness/Oxford-Study-2014.pdf

2 http://www.telegraph.co.uk/finance/newsbysector/industry/10681902/European-chemicals-industry-could-
be-wiped-out-in-a-decade-says-ineos-boss.htmi

* hitp://blog.americanchemistry.com/2014/10/u-s-manufacturing-exports-surging-due-to-shale-gas/

* http://blog.americanchemistry.com/2014/10/u-s-manufacturing-exports-surging-due-to-shale-gas/
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Steep loss of competitiveness in the steel industry

Energy costs alone represent up to 40% of the total costs of a steel plant in Europe,
significantly more than in the USA, Russia, the Middle East or China. This is driving
global steel investment outside the EU, where there are no such targets or green
taxation to reduce CO, emissions.

The European steel industry employs 335,000 people. ArcelorMittal Europe
estimates that their European steelmaking operations are at a $1 billion energy-
cost disadvantage compared with their counterparts in the USA. Aditya Mittal, its
CEO, has recently warned that the cost of implementing the EU’s 2030 climate
targets unilaterally would make European steelmaking unviable. He estimates that
the additional costs for the steel sector between 2020 and 2030 would be around
€58 billion (§73.76 bn) of which ArcelorMittal would have to bear €20 billion, or an
average of €2 billion a year, far exceeding ArcelorMittal’s European profits.?

While global steel output is increasing, European steel production is in steep
decline and continues to lose competitiveness. The EU's share of global steel
production has more than halved in recent years, falling from 22% in 2001 to 10% in
2013 (Fig. 6).%
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Fig 6. Outlook for the steel market

Source: OECD, March 2014

European manufacturing firms investing in the US

There has been a significant increase in the number of European manufacturers
investing in the USA. it is driven by exasperatingly complex and costly
environmental and other regulations, and the widening gap between energy and
electricity costs in Europe and the USA. Analysts believe that the growing

= http://online.wsj.com/articles/saving-european-steel-and-the-environment-t0o-1414001857

* http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail. groupDetailDoc &id=12706&no=3
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investment of European companies in North America is in its infancy and will
continue so long as the energy price gap remains significant.”

BASF estimates that it could save $688 million/year in energy costs alone if its
German chemical plants were situated in the USA rather than in Germany. The
company has doubled its capital investment in the USA to $1 billion/year in 2013
and has earmarked an additional 34 billion in capital investment through 2017.

The industrial base is being lost

Governments are increasingly concerned about the growing threat that high energy
prices pose to Europe’s industrial base. The gap in competitiveness was the central
theme of a summit of EU heads of government in Brussels in May 2014.

The data on the share of the EU manufacturing output on a global scale show that
the share of manufacturing in Europe (and the US) has been consistently
decreasing, while manufacturing in China has been on the rise (Fig. 7).
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Fig. 7 Shares of global manufacturing output (before the impact of the US shale
revolution)
Source: UN National Accounts Main Aggregates Database, European Commission,
September 2013.26

High energy prices will further cut info the EU’s global share of manufacturing. In
sharp contrast, US exports of manufactured products have risen by 6 percent since
the start of America’s shale revolution, according to a recent report by the
International Monetary Fund (IMF). It is clear evidence that cheap energy - already
a strong catalyst for chemical industry export growth - is benefiting U.S.
manufacturing.”

* http://www.agracel.com/481-2014-trends-that-excite-agracel-1european-manufacturing-firms-moving-to-
usa/

* http://europa.eu/rapid/press-release_ MEMO-13-815_en.htm

¥ See more at: http://blog.americanchemistry.com/2014/10/u-s-manufacturing-exports-surging-due-to-shale-
gas/
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Absurd climate policy: cheap coal, expensive gas

Of all the unintended consequences of EU climate poliéy perhaps the most bizarre
is the detrimental effect of wind and solar schemes on the price of electricity
generated by natural gas.

Many gas power plants can no longer operate enough hours. They incur big costs as
they have to be switched on and off for back-up. When wind and solar output
increases, energy prices become more volatile which adds to the costs.

The increasing requirement of utilities to back-up renewable power has
undermined the profitability of natural-gas-fired plants in much of Europe, leading
to the widespread shutdown of combined-cycle gas turbine plants, which are
among the cheapest form of low-carbon power generation.

Every 10 new units worth of wind power installation has to be backed up with
some eight units’ worth of fossil fuel generation. This is because fossil fuel plants
have to power up suddenly to meet the deficiencies of intermittent renewables. In
short, renewable do not provide an escape route from fossil fuel use without which
they are unsustainable.?®

Gas-fired power generation has become uneconomic in the EU, even for some of
the most efficient and least carbon-intensive plants. At the end of 2013, 14% of the
EU’s installed gas-fired plants stood still, had closed or at risk of closure. If all gas
plants currently under review were to close, this would amount to 28% of current
capacity by 2016.

Almost 20 per cent of gas power plants in Germany have already become
unprofitable and face shutdown as renewables flood the electricity grid with
preferential energy. To avoid blackouts, the government has to subsidise
uneconomic gas and coal power plants. Already half of the 28 EU countries have in
place or are planning to subsidise fossil fuel power plants to keep the lights on.

Ironically, the EU's flagship climate policy, its Emissions Trading Scheme, has led to
the collapse in carbon prices which is making coal-fired power plants much more
economical than gas-fired power plants.

As a result, EU power utilities have been forced to write down their assets, with
some €15 bn in 2013 alone. Instead of building new power plants in the EU, major
utilities are investing in thermal power plants outside of the EU.%

Paying for availability for a substantial proportion of conventional power plants has
thus become unavoidable in countries with large shares (10% or more) of
renewable electricity.

* http: / /www.thegwpf.org/ images/stories/ gwpf-reports/hughes-windpower. pdf

 http:/ /notalotofpeopleknowthat.wordpress.com/2014/06/05/eu-energy-markets-in-crisis/
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If you think this cannot happen in the US where gas prices are low, think again.
Low gas prices are an unambiguous advantage for energy-intensive industries and
existing power plants; but they cannot solve the high risk of investment in new
power plants that are at risk of becoming inefficient and uneconomic as a result of
renewable energy targets.

New US gas-fired power plants face the same economic problems, despite low gas
prices. As the share of intermittent renewables generation increases in the US,
consumers will find that they have to pay through similar mechanisms to insure
adequate back-up. And these mechanisms are extremely expensive as the
European experience shows,

Essentially, twice as much generating capacity is needed just to deal with the
intermittency of wind and solar energy. In some US state with high renewable
mandates, this inevitable rise in cost could happen fairly soon.

While gas for power generation remains cheap in the US because of the shale
revolution, it is only cheap for power generation so long as gas plants can run
uninterrupted and for long periods of time. If they have to be increasingly
switched on and off because of high levels of intermittent renewable, gas plants
will be displaced by cheap coal sooner than most people think - just as is
happening in Europe right now. Of course, CO2 emissions would rise quickly and
significantly too.

Rising energy poverty

According to Peter Lilley, a British MP and member of the Parliamentary Energy
and Climate Change Committee, the UK's 2008 Climate Change Act is perhaps the
most costly government programme since the introduction of the Welfare State,
with an impact of over £17,000 per household. The revised official impact
assessment for the Climate Change Act 2008 estimated the cost at up to £430
($675) billion. This excludes transitional costs which it says could be 1.3-2.0% of
GDP up to 2020, and the cost of driving industry abroad, which it says could be
significant.®

Open Europe estimates that in 2013, as a direct resutt of the EU’s unilateral
climate policies, the average energy bill for a medium-sized business was
increased by 9% (£130,000/ $200.000) due to EU regulations or UK implementation
of EU-defined targets. By 2020, EU-related climate regulations or targets will have
increased medium sized firms’ bills by 23% (£350,000/$550,000)."

In the EU, hundreds of billions are being paid by ordinary families and small and
medium-sized businesses in what is undoubtedly one of the biggest wealth
transfers from poor to rich in modern European history. Rising energy bills are

* hitp://www.thegwpf.org/content/uploads/2012/10/Lilley-Stern_Rebuttal3.pdf.

3 http://www.openeumpe.org.uk/Content/Documents/ﬁotten_Foundations_-_open_Europe_Report.pdf
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dampening consumers’ spending, a poisonous development for a continent still
struggling to recover from the financial crisis.

Germany's renewable energy levy, which subsidises green energy production, rose
from €14bn to €20bn in just one year as a result of the fierce expansion of wind
and solar power projects. Since the introduction of the levy in 2000, the electricity
bill of the typical German consumer has doubled.

As wealthy homeowners and business owners install wind turbines on their land
and solar panels on their homes and commercial buildings, low-income families all
over Europe have had to foot the skyrocketing electric bills. Many can no longer
afford to pay, so the utilities are cutting off their power. The German Association
of Energy Consumers estimates that up to 800,000 Germans have had their power
cut off because they were unable to pay the country’s rising electricity bills.

Conclusions

On costly green energy policies “Europe made the wrong bet”, the Financial Times
warned on Friday. “There are no energy-intensive investments taking place in
Europe now,” the FT quoted Dieter Helm, professor of energy policy at the
University of Oxford. “Why would you locate a new investment in a place with both
high labour costs and high energy costs, many of which are self-inflicted?”

The EU's unilateral climate policy is absurd: first consumers are forced to pay ever
increasing subsidies for costly wind and solar energy; secondly they are asked to
subsidise nuclear energy too; then, thirdly, they are forced to pay increasingly
uneconomic coal and gas plants to back up power needed by intermittent wind and
solar energy; fourthly, consumers are additionally hit by multi-billion subsidies that
become necessary to upgrade the national grids; fifthly, the cost of power is made
even more expensive by adding a unilateral Emissions Trading Scheme. Finally,
because Europe has created such a foolish scheme that is crippling its heavy
industries, consumers are forced to pay even more billions in subsidising almost
the entire manufacturing sector.

In the last few years, major economies such as Canada, Australia and Japan have
begun to realise the futility of going it alone and have retreated from or
abandoned their climate policies and CO, targets. Now even the EU has decided to
walk away from its go-it-alone approach and has adopted a conditional climate
pledge. It has burdened European taxpayers and businesses with astronomical costs
while shifting its heavy industry and CO; emissions to other parts of the world.

Europe’s climate policy failure demonstrates beyond doubt that its unilateralism
has been a complete fiasco. The lessons of this self-defeating debacle are clear:
don’t make the same mistake. Policymakers would be well advised to heed this
warning.

52 http://www.spiegel.de/international/germany/high-costs-and-errors-of-german-transition-to-renewable-
energy-a-920288.html
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The Global Warming Policy Foundation

10 Upper Bank Street, London E14 5NP
020 7006 5827 www.thegwpf.org

29 January 2014

US Senate
Committee on Environment and Public Works
Washington DC, USA

Dear Senators Boxer and Vitter,

Please find below my answers to your questions relating to my recent testimony at
the Hearing on the Super Pollutants Act of 2014 (S. 2911)

Question from Senator Barbara Boxer

1) Questions about climate science are of little relevance to the subject of my
testimony. Moreover, the GWPF does not take a collective position on either
scientific or policy questions. This response therefore represents my own views.

The NCAA is a long report and there are areas of agreement and disagreement, |
agree that the global climate is changing. Climate always changes. it also exhibits
long-term persistence. Therefore NCAA's statements about global climate change
are a statement of the obvious.

I accept that anthropogenic emissions of carbon dioxide and other greenhouse
gases have a warming effect and are thus contributing to climatic changes. How
significant the anthropogenic effect is in comparison to natural factors remains
difficult to quantify.

The attribution of recent climate changes primarily to human CO2 emissions is
based on computer simulations of the Earth’s climate (global climate models or
GCMs). The reliability of climate models is therefore one of the central questions
of the climate debate.

Director: Dr Benny Peiser
Board of Trustees: The Rt Hon Lord Lawson {Chairman), Lord Donoughue, The Rt Hon Lord Feliowes,
Rt Rev Peter Forster, Sir Martin Jacomb, Baroness Nicholson, Sir James Spooner, Lord Turnbull.
Registered in England, No. 6962749, Registered with the Charity Commission, No. 1131448
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Questions from Senator David Vitter

1) Every 10 new units worth of wind power installation has to be backed up with
some eight units’ worth of fossil fuel generation. This is because fossil fuel plants
have to power up suddenly to meet the deficiencies of intermittent renewables.

The increasing requirement of utilities to back-up renewable power has
undermined the profitability of natural-gas-fired plants in much of Europe, leading
to the widespread shutdown of combined-cycle gas turbine plants.

Gas-fired power generation has become uneconomic in the EU, even for some of
the most efficient and least carbon-intensive plants. Almost 20 per cent of gas
power plants in Germany have already become unprofitable and face shutdown as
renewables flood the electricity grid with preferential energy.

To avoid blackouts, European governments are forced to subsidise uneconomic gas
and coal power plants. Already half of the 28 EU countries have in place or are
planning to subsidise fossil fuel power plants to keep the lights on. These policies,
which differ from country to country, are collectively referred to as “capacity
mechanisms” because they are broadly designed to pay companies for having the
capacity to generate power when the wind isn’t blowing or the sun isn’t shining.

Paying for availability for a substantial proportion of conventional power plants has
thus become unavoidable in countries with large shares (10% or more) of
renewable electricity.

2) In October 2014, the European Council agreed new EU-wide C0O2 emissions and
renewables targets for 2030 which will be offered as a conditional pledge during
the 2015 international climate negotiations in Paris. EU leaders have committed to
reduce greenhouse gas emissions by at least 40%, and increase energy efficiency
and renewables by at least 27% by 2030 - provided there is a legally binding UN
climate agreement.

A special "flexibility clause” was added to the final text, making it possible for the
European Council to review the targets after the UN summit in December 2015.

The European Commission stated clearly that the EU targets should be offered
conditionally, stating “that the EU should pledge the 40% reduction in early 2015
as part of the international negotiations on a new global climate agreement due to
be concluded in Paris at the end of 2015."

In short, the 2030 targets adopted by EU leaders are not legally binding but
conditional on the outcome of UN climate conference in Paris, The Polish
government has warned that it is likely to veto the 2030 targets if the UN
conference does not adopt similarly binding targets for all major emitters.
3) Please see my written testimony

4) Please see my written testimony
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5) Both the US-China agreement and the agreement adopted at the recent UN
climate summit in Lima are further proof, if any was needed, that developing and
emerging nations do not accept any legally binding caps, never mind reductions of
their CO2 emissions.

The US-China agreement and the Lima agreement are based on a voluntary basis
which allows both China and the US to set their own voluntary CO2 targets and
policies without any legally binding caps or international oversight. These intended
and nationally determined contributions are likely to be revised as political and
economic conditions change in coming years

In contrast to the Kyoto Protocol, the Lima agreement opens the way for a new
climate agreement in 2015 which will remove legal obligations for governments to
cap or reduce CO2 emissions. A voluntary agreement is likely to remove the mad
rush into unrealistic decarbonisation policies that are both economically and
politically unsustainable.

6) The global surface temperature ‘pause’ was not predicted by climate scientists
nor by climate models. The IPCC has admitted that they do not know what is
causing it or for how long it will continue.

It is now widely understood that if this standstill in global surface temperature
continues for much longer, the models used by the IPCC will have to be re-
assessed. The ongoing global warming standstill provides the international
community with a golden opportunity to consider more effective and cost-effective
climate policies.

With best regards
W)

Director, The Global Warming Policy Foundation
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Senator WHITEHOUSE. Thank you for your testimony, Dr. Peiser.
Our final witness, Mr. Steve Moore. Please proceed.

STATEMENT OF STEPHEN MOORE, CHIEF ECONOMIST, INSTI-
TUTE FOR ECONOMIC FREEDOM AND OPPORTUNITY, THE
HERITAGE FOUNDATION

Mr. MooORE. Thank you, Senators, for the opportunity to testify
this afternoon.

I am the Chief Economist at the Heritage Foundation. I am not
an environmental expert, but I am an expert on what is happening
with the U.S. economy. I thought I would spend my time and de-
vote my remarks to how the fossil fuel revolution that is going on
in this Country has really so dramatically changed the economic
outlook in our States. I know some of you represent States that are
part of this oil and gas revolution that has played such a vital part
in our economic recovery.

Let me start by stating a simple fact that is almost undeniable,
that the whole world of energy production changed almost over-
night six or 7 years ago with the introduction of shale oil and gas
and the technologies that allow us to get at oil and gas in the
United States that has been stored there for hundreds of thousands
of years but we never had the technology to get at it.

If you look at the chart in my testimony, the first chart, you can
see the ramifications of this for our energy production and also our
energy imports. This has been a seismic change. The United States
over the last 6 years has increased its oil and gas output by almost
50 percent in the last 6 years. That is something, by the way, that
no one would have predicted possible as recently as four or 5 years
ago.

President Obama, just as recently as two or 3 years ago, said the
United States was running out of oil and gas. I would amend that
to say, Mr. President, with all due respect, American isn’t running
out of oil and gas, we are running into it big time. We have hun-
dreds of years of supply.

You can also see the big reduction in imports, which is a huge
lift to the American economy.

The second point I would like to make is maybe the most impor-
tant, that without the shale oil and gas revolution, it is quite pos-
sible the United States never would have exited the recession. That
is how important this energy revolution has been to the American
economy.

And if you look at the second chart in my testimony, I think it
underscores this point. If you look at all employment, this goes
through the end of 2013, you can see that virtually on net, all the
new jobs created in the U.S. economy over the last six or 7 years
have come from the oil and gas industry. We just 2 months ago got
to the point where in all industries where we replaced all the jobs
that were lost during the recession. Without the oil and gas indus-
try, we would have been in a much, much worse situation and the
recession would have lasted much, much longer.

The third point I would like to make is that many people a num-
ber of years ago bet on green energy. Dr. Peiser made a great point
on this, that European countries did go all in on green energy 10
or 15 years ago and it hasn’t worked. What you are seeing is right
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now if you look at what is happening in Germany, Germany’s in-
dustrial production fell the last quarter. This is the second quarter
in a row that Germany has had net zero industrial growth and
many of the experts believe that one of the reasons that German
manufacturing and Germany industrial production has fallen so
dramatically, so far behind the United States, is because of the fact
that they are trying to use green energy, which is much, much
more expensive. When you are competing in international markets
and your energy prices are much higher, you suffer.

By the way, I would make a side point that one of the real strong
elements of the U.S. economy today is the U.S. economy is going
through a manufacturing renaissance that a lot of people would not
have predicted. It is going on in Michigan, it is going on in Indiana,
my home State of Illinois, it is going on in Ohio and Pennsylvania.
A lot of this industrial manufacturing rebound in autos and steel
and other vital industries like plastics and chemicals is a direct re-
sult of the energy boom.

The next point I would like to make is that shale gas is reducing
U.S. greenhouse gas emissions. This is something that most Ameri-
cans are not aware of, because the media doesn’t talk a lot about
this. But if you look over the last 10 years, the United States has
reduced our CO, emissions more than any other industrialized
country that we compete with. This is according to the U.S. Energy
Information Agency, and you can see in the chart that we have re-
duced our carbon emissions. The EU has reduced their emissions
but not as much as we have. And of course, China and India are
out through the roof in their CO, emissions.

The lesson here by the way is that when you shift to shale gas,
natural gas as a form of electricity production, you dramatically re-
duce your greenhouse emissions. So the shale gas is a wonder fuel,
because it is cheap, it is abundant, it is made in America and it
is clean-burning.

In my last minute or so, I would like to make this point about
income inequality. As an economist, as you all know, this has be-
come one of the No. 1 issues for Americans, is the gap between the
rich and poor. One of the points I would like to stress to you all
is that by making anything that makes electricity production more
expensive, it makes it more expensive for people to heat their
home, makes their utility bills more expensive, actually makes in-
come inequality worse. Because the poor spend a much higher frac-
tion of their income on electricity than the rich do.

So we ought to look at this energy boom as also something that
is reducing income inequality in the United States. By the way, if
we adopt policies and regulations that make electricity more expen-
sive, we are making the income inequality problem worse.

Thank you.

[The prepared statement of Mr. Moore follows:]
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Testimony

Stephen Moore
Chief Economist
Heritage Foundation

SENATE COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS

Legislative Hearing To examine the following items:
S$.2911, Super Pollutants Act of 2014

TUESDAY, DECEMBER 2, 2014

My name is Stephen Moore and | am the chief economist at the Heritage
Foundation. Neither | nor the Heritage Foundation receive any federal
funding.

| was asked to comment on the importance of the U.S. Fossil fuels industry
on the U.S. Economy and the importance of ensuring that government
regulation does not impede this critical industry's growth in future years.

1. The fossil fuels boom is vital to American economic growth,

America is currently experiencing the greatest oil and gas boom in the
history of our nation. Over the last seven years U.S. Domestic production of
natural gas and oil has increased by nearly 70 percent. This spectacular
surge in domestic fossil fuel production was unpredicted even by experts in
the industry as recently as 2008-2009. Almost no one saw it coming. The
spectacular revival of U.S. Energy development is a result of America's
technological prowess, entrepreneurial spirit, and a commitment in the
industry to expanding domestic output.

Fracking and horizontal drilling have been game-changing technological
improvements that have made shale oil and gas an affordable and
abundant domestic energy source. The U.S. has hundreds of years of
supply with existing technology, and the drilling procedures keep improving
dramatically. As U.S. Production has risen, American reliance on foreign oil
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has fallen drastically. See chart. Qil imports are down by more than one
thirdin the past eight years and by year 2020 net imports could be down to
zero. This means the elusive goal of energy independence is easily within
our grasp in the near term.

Oil Imports Plunge as U.S. Oil and Natural Gas Production Increase
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Source: U5, Energy Information Administration

Those who once thought that the U.S. is running out of fossil fuels and that
we would soon drill our last barrel of oil have been proven dead

wrong. Thanks to the giant shale oil and gas plays in North Dakota, Texas,
Oklahoma, Wyoming, West Virginia, Pennsylvania and Ohio, America isn't
running out of oil and gas, as President Obama wrongly declared a few
years ago, we are running into it.

2. Without the surge of oil and gas development, the Great Recession
would not have ended.

The economic ramifications of this fossil fuels revolution are hard to
overstate. It is not far from an exaggeration to say that without the surge in
shale oil and gas, the great recession of 2008-09 would have lasted several
more years. Figure 1 shows the gigantic increase in employment
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attributable to oil and gas since 2008. The contribution to the U.S. Annual
GDP has been in the hundreds of billions of dollars.

SEE -

Turn off fossil fuel development in America and you turn off the lights on
the U.S. Economy - literally and figuratively.

3. Green energy has so far been an inconsequential form of energy
production.

Figure 2 shows that almost all the increase in energy production in the US
has been from fossil fuels - not so-called "green energy." Despite $70
billion in direct federal taxpayer subsidies under Presidents George W.
Bush and Barack Obama, renewable energy remains mostly a niche
market. We have an $18 trillion industrial economy - it cannot be powered
with windmills and solar paneling anytime soon.
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This was the conclusion of energy scientists from Google who were in
charge of the search engine company's renewable energy research. They
very recently acknowledged the unworkability of "green energy" on an
economy-wide scale. According to engineers Ross Koningstein and David
Fork, last month:

Starting in 2007, Google committed significant resources to tackle
the world’s climate and energy problems. A few of these efforts
proved very successful: Google deployed some of the mostenergy-
efficient data centers in the world, purchased large amounts of
renewable energy, and offset what remained of its carbon footprint.

Google’s boldest energy move was an effort known as_RE<C,
which aimed to develop renewable energy sources that would
generate electricity more cheaply than coal-fired power plants do.
The company announced that Google would help promising
technologies mature by investing in start-ups and conducting its own
internal R&D. Its aspirational goal: to produce a gigawatt of
renewable power more cheaply than a coal-fired plant could, and to
achieve this in years, not decades.
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Unfortunately, not every Google moon shot leaves Earth orbit. In
2011, the company decided that RE<C was not on track to meet its
target and shut down the initiative. The two of us, who worked as
engineers on the internal RE<C projects, were then forced to
reexamine our assumptions.

At the start of RE<C, we had shared the attitude of many stalwart
environmentalists: We felt that with steady improvements to today’s
renewable energy technologies, our society could stave off
catastrophic climate change. We now know that to be a false hope—
but that doesn’t mean the planet is doomed. They believe the savior
could be nuclear energy.

Meanwhile, solar and wind power have received massively greater federal
subsidies than oil, gas and coal. A study by the Institute for Energy
Research finds that per kilowatt of electricity produced, taxpayer subsidies
have been five to ten to twenty times higher for wind and solar energy than
for fossil fuels.

4. Shale gas is reducing U.S. greenhouse gas emissions.

This is the environment committee so | should add that although shale oil
and gas drilling remains controversial, these breakthroughs in drilling have
played a major role in reducing green house gases. The conversion of U.S.
Utilities from coal to Natural gas has moved America into the position of
reducing our greenhouse gas emissions more than any other industrialized
nation. This was a point President Obama made iast month and he was
right. Coal has aiso become cleaner, which is reducing U.S.

emissions. Here are the changes in greenhouse gas emissions for major
nations:

Greenhouse Gas Emitters

Change in Co2 Emissions 2000-2011

United States -6.50%
EU-27 -5.60%
Australia 10.10%
Russia 19.30%
India 74.10%
China 156.70%
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U.S. Energy Information Administration, 2014.

In other words, the green protesters have it all wrong on fracking and
horizontal drilling. These technologies greatly reduce greenhouse gas
emissions and make climate change, less, not more probable in the
future.

5. The fall in oil prices is a major stimulant to the U.S. Economy and is
reducing income inequality.

One other economic windfall from America's fossil fuels rennaisance is
worth mentioning given the developments of recent weeks and months. |
am referring to the steep decline in gas prices.

The crude oil price has fallen to as low as $66 a barrel at the end of
November from nearly $105 a barrel this Summer - a Godsend for
consumers. A rule of thumb is that every penny reduction in gas prices
represents more than $1 billion in annual savings to American consumers.

So we are nearing a $100 billion a year oil price reduction stimulus to the
economy. This is a REAL and durable stimulus, because this extra money
injected into the economy never has to be paid back.

The typical household in America spends about $5,900 a year on energy.
Cutting these costs by 30 percent means a near $1,800 windfall for each
family.

On the Democratic side of the aisle, where there is an emphasis on
reducing "income inequality,” it is critical to understand that lowering energy
costs helps the poor far more than the rich. This is because Census Bureau
data find that the rich spend far less than half of their income on energy
than the poor. So any policy - such as cap and trade, severe EPA
emissions regulations, environmental treaties - would hurt the poor far
more than the rich. Any measure to slow down domestic fossil fuel
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production is nothing more than a regressive tax on those with low
incomes.

One study cited in The Wall Street Journal found that the savings to the
poor from the reduction in natural gas prices were two to three times bigger
than the benefits from the Low Income Home Energy Assistant

program. And yet shale gas and oil costs taxpayers nothing.

Since energy is a basic input into everything we produce and consume,
lower oil prices make EVERYTHING cheaper - from a candy bar to a
computer to an airline ticket. Low domestic-energy costs - especially from
shale gas - is helping revitalize American manufacturing across the
country.

6. Government regulation of the oil and gas industry poses a major
threat to the revival of the U.S. Economy.

Congress must resist regulations, mandates, and treaties that would
jeopardize this treasure chest of domestic energy resources.

In the recent elections, the American voters made it clear, they want jobs to
be job number one in America. Yet the new Clean Power Plant rule and the
alleged deal President Obama signed with China over climate

change threaten tens of thousands of jobs right out of the gate. For
example, EPA rules aim to reduce carbon dioxide (CO2) emissions from
U.S. power plants by 30 percent. That's an enormous and costly burden on
our power generating utilities. According to Energy Ventures Analysis, an
energy research firm, the annual costs for residential, commercial and
industrial energy customers in America would be about $173 billion higher
in 2020 —a 37% increase. Average annual household gas and power bills
would increase by $680 or 35%. The poor will take a pounding and all the
benefits from today's falling gas prices will be reversed.

Similarly, the climate change pact with China sought by President Obama
is little more than unilateral economic disarmament by the United

States. Beijing has one quest and that is to replace America as the globe's
economic superpower. Raising energy prices and transitioning to highly
inefficient forms of electricity production in China is in consistent with that
goal, and it's doubly unlikely to happen at a time when the Chinese
economy has showed signs of slowing down.
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Meanwhile, the Obama administration and the Environmental Protection
Agency are deadly serious about strangling U.S. Energy security and
production with new anti-carbon mandates.

China is building coal burning energy plants nearly every month. They are
trying to figure out how to do fracking so they can get at their oil and gas
resources. They are importing huge amounts of coal from the U.S. They
just signed a $300 billion pipeline deal with Putin to transport billions of
barrels of gas to China.

Does any of this sound like the agenda of a nation that is ready to swear off
fossil fuels?

Europe and in particular Germany bought into the renewable energy/green
jobs charade a decade ago. Now their economy is cratering in part
because their energy costs have skyrocketed. Industrial production fell last
quarter in Germany and high energy prices are a major reason why.
Europe's green energy bubble has burst. The U.S. must not follow the
policies of the losers.

Americans want a clean environment. We demand clean air and clean
water to keep our society healthy. The reductions in pollutants over the last
fifty years have been nothing short of miraculous. This committee has done
much to ensure that is the case.

But environmental rules need to be made in ways that won't cripple our
fossil fuels-driven economy. The top priority now must be to accelerate
economic growth, create more jobs, and expand incomes for those in the
middle class. No industry is helping achieve that goal more today than our
domestic energy producers.
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Responses from Steve Moore
Questions from Barbara Boxer:

1. | have no expertise on weather changes and climatology. So | have no professional opinion about
whether and how the climate is changing. As an economist, | would say that if climate change is
happening, and if it happening in ways that endanger the planet, solutions are much more likely to come
from technology and scientific innovation than any international governmental agreements. As we get
richer and more technologically advanced, our capacity to deal with issues like severe weather events is
greatly enhanced. Death rates from severe weather events have fallen dramatically over the past
century.

Questions from Senator David Vitter:

1. The shale revolution has been the biggest economic story of the last five years. we are seeing the big
economic dividend/windfall from this drilling revolution through much lower gas prices at the pump.
The oil price in the fast six months has fallen from $105 a barrel in the summer to less the $60 at the
time of this writing. This has put about $50 billion more into the hands of consumers. it holds down
prices and inflation.

Also, the massive increase in US oil and gas production since 2008 has lowered energy prices for US
producers. Manufacturing is on a major recovery path in no small part thanks to low electric power costs
here relative to other industrialized nations we compete with.

2. China is not committed to reducing it's carbon emissions. The December international climate change
meetings in Peru did not lead to any resolution on nations cutting their emissions.

The BBC described the final agreement as "a weak and ineffectual compromise” while green groups
complain that it actually "weakens international climate rules.”

China and India, the two major carbon emitters, refused to agree to caps.

In fess than one month, Barack Obama's “epic deal" with China president Xi Jinping to reduce
greenhouse gas emission standards has been exposed as a sham. Su Wei, China’s lead climate
negotiator admitted in Lima: “we do not have any clear road map of meeting {emissions] target for
2020."

The lesson of Lima is that the rest of the world is not going to cut its carbon emissions any time soon.
China and India, with two billion people, have nearly doubled their carbon emissions over the last
decade with no end in sight and this has negated any progress in the U.S. And Europe.

3. Europe is a case study in the heavy economic costs of relying on green energy. Germany in particular
has acknowledged that its heavy reliance on wind and solar power has raised electric power costs and
damaged the manufacturing base. Germany is now looking to reverse course and rely more heavily on
much more economical fossil fuels.

Some European manufacturers are relocating outside of Europe and into the United States where
energy is cheaper. US natural gas prices of $4 are about half the price in Europe and about one-third the
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cost in Asia. This has given the US a major competitiveness advantage thanks to smart drilling
technigues employed in the US.
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Senator WHITEHOUSE. Thank you very much, Mr. Moore. I appre-
ciate your testimony. I thank the entire panel for being here.

Let me first ask Dr. Shindell, you testified that aggressive reduc-
tions in methane and black carbon could reducing warming rates
over the next decade by about half. You are at Duke University
now, which is in North Carolina, which has a coastline which is ex-
periencing some sea level rise. Could you correlate the reduced
warming rates as a result of reducing methane and black carbon
emissions to the sea level rise that we are seeing in Rhode Island
and you are seeing down in North Carolina?

Mr. SHINDELL. Yes, thank you.

Sea level rise is a cumulative process, as heat goes steadily into
the oceans. So it is a function of how much we have changed cli-
mate or emitted things like carbon dioxide in the past as well as
our future emissions. So it would be somewhat less than tempera-
ture, which is a bit of a faster response. But it would be of similar
magnitude, say on the order of maybe 40 percent rather than 50
percent. So a very, very large difference.

Senator WHITEHOUSE. And you have been a scientist at NASA for
the last 20 years or so?

Mr. SHINDELL. Correct.

Senator WHITEHOUSE. You were at the Goddard Institute, a pret-
ty prestigious place?

Mr. SHINDELL. Yes.

Senator WHITEHOUSE. There is a theory that is brooding around
Congress that the science of climate change is being fabricated by
a global cabal of scientists who are eager to get their hands on re-
search grants and get attention. You been watching the scientific
discussion on climate change for many years now from a very pres-
tigious location. As you have watched this debate develop, is there
any truth to that theory that we sometimes hear here?

Mr. SHINDELL. There is not only no truth to that theory, there
is overwhelming evidence to the contrary. Not only did I work at
a NASA institute, but NASA along with other space agencies
around the world launches the instruments, and we watch the
planet from satellites. We see everything all around the world. And
the satellites don’t lie. They tell you that the ice caps are shrink-
ing. They tell you that the ocean is rising. They tell you that the
temperature is going up. They tell you that the atmosphere is get-
ting wetter as the air holds more water vapor.

They even show that carbon dioxide is rising and they show that
methane is increasing. All of the things we are talking about today.

It has been analyzed by independent science bodies from almost
every country in the world, almost everybody with credibility, with
expertise in the subject matter says that yes, the evidence is over-
whelming. The IPCC group sponsored by nations around the world
says that the evidence is unequivocal.

Senator WHITEHOUSE. Not a word one usually hears in science.

Mr. Moore, you founded the Free Enterprise Fund with the well-
known economist Dr. Arthur Laffer, who was associated with the
Reagan administration. Your bio on the Heritage Foundation
website identifies Dr. Laffer as having a profound influence on your
thinking. Dr. Laffer has supported a carbon fee on economic
grounds, if, big if, it is offset with reductions and other taxes.
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Mr. MOORE. Right.

Senator WHITEHOUSE. Let me quote him, what we had to say in
support: “I do it for pure economics. I am worried about economic
growth in the United States and the creation of jobs, output and
employment. If you tax people who work, you are going to get less
people working. What the carbon tax would do is remove the tax
from people who work and put it on a product in the ground. That
would be very beneficial for the economy, pure and simple.”

Do you agree with Dr. Laffer?

Mr. MOORE. I am familiar with the repot that you are talking
about that Dr. Laffer put together. There is a big debate among
conservative free market economists about whether a swap, where
you taxed carbon and you reduce taxes on, say, capital or work,
would be something that would be economically efficient. It is
something I would certainly be open-minded to. I would have to see
the details of the plan. It is certainly true, when you tax some-
thing, you want to tax bad things and you want to lower taxes on
good things. So work and effort and capital investment are good
things, and pollution is obviously a bad thing. So if a deal were
well constructed, it might be something there might be bipartisan
agreement on.

Senator WHITEHOUSE. You said in your testimony shale gas is re-
ducing greenhouse gas emissions. Why is that a good thing?

Mr. MOORE. Why is it?

Senator WHITEHOUSE. Yes.

Mr. MOORE. Well, because carbon emissions, as a goal we want
to reduce carbon emissions. I am not an expert on global warming.
But other experts here know far more than I do about that.

Senator WHITEHOUSE. And you don’t dispute them? You believe
that reducing greenhouse gas emissions is a worthy goal?

Mr. MOORE. Reducing carbon emissions?

Senator WHITEHOUSE. Greenhouse gas emissions was the phrase
you used. So I am using your own words.

Mr. MOORE. I think it probably should be a goal, and my point,
when you asked me why is it that we are reducing our carbon
emissions due to natural gas is because we are converting, as you
know, Senator, we are converting electricity production in the
United States away from coal and far more toward natural gas. I
think next year will be the first year we produce actually more
electricity from natural gas than from coal. That has been a posi-
tive development.

Senator WHITEHOUSE. The microphone now goes to the distin-
guished Ranking Member, Senator Vitter of Louisiana.

Senator VITTER. Thank you, and thanks to all of our witnesses.
I am sorry I was late. I was on the floor to actually help pass some-
thing into law, which doesn’t happen every day. I came here as
soon as I could, and thank you for all of your testimony.

I will start with Dr. Peiser. Thank you, Dr. Peiser, particularly
for traveling so far to be with us.

You brought up with me and my staff the serious concern of the
cycle of subsidies that seems to occur once renewable energy man-
dates are initiated. How has subsidizing renewable energy led to
subsidizing other energy sources and industries in Europe? Why
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does this seem to occur as a direct and natural consequence of
these climate regulations?

Mr. PEISER. The problem, a lot of unintended consequences of
well-intended policies occurred mainly because most policymakers
were told that the science is settled and therefore the policies are
settled. That is, I think, the biggest problem in Europe, that with
the kind of hammer of the science, very poorly thought-through
policies were adopted. Regardless of the science, the policies make
no sense. And even a carbon tax, if I may say so, would not make
any sense if it is just adopted by the U.S. Because it has exactly
the same effect, that it would drive energy-intensive industries to
locations where there is no carbon tax. So a carbon tax would only
make sense if it were adopted universally so that there is a level
playing field.

In Europe, what has happened is because there is now a situa-
tion where there is a lot of renewable energy which is expensive
because of the subsidies. But what it is happening, and that is a
risk that the U.S. faces even with cheap shale gas, is that conven-
tional power plants are no longer running efficiently. They are only
used, or many of them used for backup or only 70 percent. They
run uneconomically, they are loss-making.

So what is happening in Europe, the governments in Europe are
now subsidizing conventional, have to subsidize conventional power
plants to keep them open, to keep the lights on. Now that we have
subsidized renewable and we have subsidized conventional power
plants, the energy price obviously goes up dramatically, has dou-
bled in the last 10 years by and large. And the industry comes and
says, we can’t survive with these energy prices, so they are sub-
sidized as well.

That is the sad, sad situation based on well-intentioned policies,
policies that have caused a lot of damage, not just to industry but
also to a lot of families.

Senator VITTER. OK. And can you also discuss exactly how the
opt-out provisions of the new EU deal on climate works, and if you
believe member states are beginning to recognize the economic
challenges they face in looking for basically a way out, at least in
the face of China and India not having anything similar or rig-
orous?

Mr. PEISER. We have for the first time that I can remember a
European leadership that seems to be more skeptical about these
policies than the U.S. Administration. I can’t recall any time that
that has ever happened, because Europe always adopted much
more aggressive and much more green policies. Here, the EU lead-
ers have made their targets for 2030 conditional on a legally bind-
ing U.N. agreement in Paris. And they have agreed that unless
there is this agreement that is binding, and I understand there are
now big problems even as we speak in Lima about this very issue,
the Europeans will revisit their targets.

So the targets are conditional on a binding agreement, whereas
the U.S. Administration seems to be quite happy to go it alone.

Senator VITTER. OK. And Mr. Moore sort of related to that in
terms of unilateral versus something else. Could you comment on
President Obama’s recent deal with China and what did China get
out of the United States in the deal?
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Mr. MOORE. I am deeply skeptical that China will ever meet
these targets that were allegedly agreed to. Actually, if you read
the statement by the Chinese president, it says we intend to do
this, which is hardly an iron-clad agreement. If you look at that
chart, Senator, it is that chart on the third or so page of my testi-
mony, you can see that the last 10 years, while we have reduced
our carbon emissions by about 6 percent, China has increased
theirs by 156 percent. That doesn’t sound like a country that is get-
ting very serious about reducing their carbon emissions.

We do know that China is building substantial numbers of new
coal-burning power plants. They are buying a lot of coal from the
United States. They also, as I am sure you read, they have a new
agreement with Russia where they are going to spend several hun-
dred billion dollars on pipelines to pipeline oil and gas from Russia
into China. As I said in my testimony, that doesn’t sound like the
actions of a country that intends to substantially reduce its fossil
fuels production.

Senator VITTER. And in fact, beyond that, couldn’t an argument
be made that they almost have an incentive to increase their peak
several years out, because reductions are measured from a peak?

Mr. MOORE. Look, if their economy continues to grow at the rate
that it has, what has happened in China over the last 25 years, one
of the great economic miracles of human history, where they have
been growing at a 12 to 13 percent compounded rate. Not many
economists think they can keep that up. But even if their growth
rate falls in half, they are still growing at 6 to 7 percent.

They are going to consume a whole lot, they are going to need
coal, they are going to need oil, they are going to need gas, they
are going to need nuclear power. And they may also use green en-
ergy as well if it can be done and produced in a way that is cost-
efficient. I think the point that Dr. Peiser and I are making is that
right now it is not cost-efficient. It is substantially higher in cost
to generate electricity from wind and solar than it is from coal, nat-
ural gas and nuclear power.

Senator VITTER. OK, thank you.

Senator WHITEHOUSE. Senator Merkley and then Senator
Boozman.

Senator MERKLEY. Thank you.

Dr. Moore, you are familiar as an economist with the concept of
externalities. In Oregon right now we are seeing a fire season that
has grown by about 60 days over a couple of decades. We are see-
ing greater pine beetle damage to our forests. We are seeing prob-
lems with the reproduction of seafood, particularly oysters, because
of the 30 percent more acidic ocean water. And we have a great
drop in the snow pack in the Cascades, which is leading to signifi-
cant water shortages in the Klamath Basin.

These are externalities that it didn’t sound to me like you have
calculated into your analysis. Why is that?

Mr. MOORE. You are right, there are externalities with any form
of energy production, no question about it. So the tremendous
amount of water that is used by modern drilling techniques is cer-
tainly a cost. As I said, there are costs to nuclear power in terms
of the risk of accidents, there are costs from oil in terms of oil
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spills. Obviously wind and solar have external costs as well. We
have to kind of balance in the cost and the benefits.

You are quite right, taking in those costs may reduce some of the
benefit that I documented by some degree, but not substantially in
my opinion. Because we are talking about costs, for example, of en-
ergy production from coal and natural gas that is very substan-
tially lower than the cost of producing, say, from windmills or solar
paneling.

Senator MERKLEY. I would certainly encourage you to actually
look at these externalities seriously. For example, the impact on
coral reefs around the world from the greater acidity and the
warmer oceans is having a big impact on fisheries around the
world. Just these examples, they are multitudinous. And when you
add up the costs, it suggests that maybe the calculation is that the
costs do exceed the benefit. These are not captured in the price of
carbon burning.

I wanted to turn to Dr. Shindell. I read recently, and you men-
tioned space-based analysis of what is going on on the earth. I be-
lieve that I read about satellite data that was related to tracking
methane concentrations. I think it referred to a methane bubble in
areas where fracking has occurred. There is enough fugitive meth-
ane from fracking that it has started to become detectable. Are you
familiar with that particular part of the problem?

Mr. SHINDELL. Yes, thank you. What we heard before was that
natural gas has a lower greenhouse gas emission than coal. In fact,
what is really the case is natural gas has lower carbon dioxide
emissions than coal. But methane is a much more powerful green-
house gas, and hence the focus of part of this bill. Indeed, it only
takes a few percent methane leakage to more than offset any bene-
fits that you get from carbon dioxide. So industry tends to report,
and in many cases it seems accurate, that their leak rates are ex-
tremely low from oil and gas operations, often less than 1 percent.

However, when you measure from aircraft flying overhead, or
look down from satellites, often you see far larger methane
amounts that are very inconsistent with those estimates derived
from industry. They imply several percent.

In fact, you even see places like some towns in Wyoming that
have severe ozone levels, greater than, say, New York or Los Ange-
les, even though there is not a lot of industry, there are not a lot
of vehicles. So it is clearly all the pollution coming from the oil and
gas extraction operations in the vicinity.

So that is the beauty of having these space-based observations.
Researchers are not allowed to go in except where industry permits
them to take measurements at the wellhead, at the gas facility.
But from the air, you can really see that there are at least, in
many cases, or at least in some cases, there are extremely high lev-
els, which means that natural gas is actually contributing more to
climate change than coal.

But again, we have the technology to clean it up. So if we use
best practices that are in place in some places, if we use those else-
where, we could really make a big difference.

Senator MERKLEY. Thank you.

Mr. Fay, by various analyses, there is a translation of, if you will,
gigatons of carbon dioxide that translates into certain parts per
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mission, about eight gigatons, translates into one part per million
in the atmosphere. And by some calculations, to have a 50 percent
probability of staying within the 2 degrees Centigrade, we can only
burn about 500 to 600 gigatons, or create that much carbon dioxide
by burning fossil carbon.

If you look at it that way, and on our current trend, we would
expend that entire carbon budget within 16 to 20 years. Is that a
reasonable way of looking at this particular issue?

Mr. FAY. I am not the carbon guy, but I guess I would have to
say that from the industry perspective, we have tried to look at
this at longer than a 16 to 20 year timeframe. Because some of
these are very long-term issues to resolve. The Montreal Protocol
that we have dealt with in the ozone-depleting compounds is now
almost 30 years old. And we have identified paths forward for re-
ducing the HFCs that are substitutes that are out there and grow-
ing rapidly between now and 2050. It can be done in a cost-effec-
tive way, it can increase energy efficiency which can help reduce
carbon dioxide output as well.

But I think it is important to take a long-term view in terms of
what is achievable and identify goals and objectives that you can
reach. I think that is what the industries that are involved in the
HFC side have done and have proposed.

Senator MERKLEY. Mr. Fay, thank you very much.

Senator WHITEHOUSE. Senator Boozman.

Senator BoozMAN. Thank you, Mr. Chairman.

Mr. Moore, you mentioned the problem of income inequality
being made worse by high electricity prices impacting single moms,
people on fixed incomes. Can you talk a little bit about heavy man-
ufacturing, what that would do to jobs? It sounded like in Mr.
Peiser’s testimony that in Europe, you have a situation where they
are moving jobs offshore to beat the standards that are on them.
Here, it looks to me like you have a possibility of meeting the
standards, but also in this global economy making it such that
without that on you, then your cost point would make it such that
you could be competitive.

Can you talk a little bit about that? And the other thing, too, is
you have a dirtier world than ever because they are moving them
to places where they are not going to do what we do, and we can
be proud of our reductions, and we need to continue our reductions.
But they are not going to do what we do, and what Europe has
done.

Mr. MOORE. So let me answer the first part of our question,
which is about this issue of inequality. The big story of the U.S.
economy over the last six to 8 weeks, of course, has been the mas-
sive and dramatic reduction in gasoline prices. We know why that
is happening, gasoline prices are falling primarily because the
United States output has increased so significantly.

Now, I just did the calculations on this, Senator. Every time the
gasoline price at the pump falls by one penny, by one penny, that
is a $1 billion tax cut for the American consumer. So that means
that low income people who don’t have to spend $70 to fill up their
tank, but are only spending say, $50, because we had a 40 percent
reduction in the gasoline price, that means they could spend it on
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other things. I think Christmas sales are going to be high as a re-
sult of these reductions in gas prices.

So this is a big stimulus to the economy. My point was, the peo-
ple who benefit the most are people at the bottom, because they are
paying three to four times the percentage of their income on elec-
tric utilities than a wealthy person.

Now, the other point that is related to this, which I find inter-
esting, you here in the Senate debate oftentimes the Low Income
Heating and Energy Assistance Program, that is a big program of
importance in the State of Rhode Island. There have been some cal-
culations, I can get you the studies on this, that show that the re-
duction in the natural gas price, because of fracking and horizontal
drilling, that reduction in the price in terms of utilities, that has
benefited poor, low income Americans, the bottom fifth, to three
times as much as the Low Income Heating and Energy Assistance
Program.

So think of this gas boom as three times more important for low
income people than LIHEAP. So that is a big benefit to the poor.

I think Dr. Peiser could probably answer the second part of your
question better than I can.

Senator BOOZMAN. About heavy manufacturing moving overseas
and how that affects jobs.

Mr. PEISER. Well, we all know what happened to the textile in-
dustry in Europe. It doesn’t exist anymore, because it went to
cheap labor countries. And there was a big piece in the Financial
Times last week saying, cheap energy is the new cheap labor. Man-
ufacturing that requires a lot of energy moves to countries where
energy is cheap. That is happening now. The European policy-
makers are desperate, not because of energy poverty and inequal-
ity, they never care about that, but that the industry now is mov-
ing away and that European companies, instead of investing in Eu-
rope, are investing in North America because of cheap energy. That
drives them crazy.

And the other thing is that in Germany, heavy industry is sub-
sidized to the tune of $3 billion Euros per year. So they are essen-
tially exempt from the energy price that the ordinary families have
to pay.

So ordinary families and small businesses are hit twice over.
First they have to pay for the extremely high energy price and then
t}ﬁey have to pay for the subsidies for the industry, just to stay
there.

As I said in my testimony and I have explained it in more detail,
if you ever wanted to develop a policy that is most damaging to
your country and to your industry, you couldn’t make a better pol-
icy than the one Europeans have adopted. It is as dramatic as that.
And for the first time, European leaders are willing to speak out.
This was a taboo issue in Europe. It is not like in the U.S. I under-
stand in the U.S. it is a very partisan issue, very, very heavily de-
bated. In Europe, it was whole party, complete consensus and no
one dared ask awkward questions. This has changed. People are
beginning to ask these questions, why did we do that and why did
no one else follow us.

Senator BoozMAN. Thank you, Mr. Chairman. I don’t think any-
body on this panel minds asking awkward questions.
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Senator WHITEHOUSE. Thank you, Senator Boozman.

I appreciate very much the testimony of the witnesses. I would
ask unanimous consent that my opening statement be made a part
of the record, which it was not, because I was not here at the be-
ginning.

[The prepared statement of Senator Whitehouse follows:]

STATEMENT OF HON SHELDON WHITEHOUSE, U.S. SENATOR
FROM THE STATE OF RHODE ISLAND

Good afternoon. Thank you Chairman Boxer and Ranking Member Vitter for hold-
ing this important hearing, and to Senator Murphy [and Senator Collins if she at-
tends] for joining us today and working across the aisle on the Super Pollutants Act.
I am pleased to be an original co-sponsor of the bill and hope to see more practical
and bipartisan legislation to protect the environment and manage the ever-wors-
ening problem of climate change.

Climate change is a clear and present danger for the American public and the
world. Measurements of the atmosphere and oceans reveal dramatic, even unprece-
dented, changes in the climate. According to the National Oceanic and Atmospheric
Administration, the first 10 months of 2014 have been the hottest since record keep-
ing began, and 2014 is on track to be the hottest year on record. We're already see-
ing that unchecked emissions of greenhouse gases are pushing the climate into new,
costly, and potentially dangerous territory.

While we cannot ignore the dominating effect of carbon pollution on the climate,
super pollutants like HFCs, black carbon, and methane also contribute to the prob-
lem. These super pollutants trap much more heat, ton-for-ton, than carbon dioxide.

Let’s consider methane. The latest scientific findings show that the warming po-
tential of methane is 28 times that of carbon pollution when measured over 100
years and 84 times greater over 20 years. Methane is also the second most abun-
dant greenhouse gas emitted by human activities after carbon pollution, and the
bulk of U.S. emissions—about 30 percent—are from oil and natural gas production.

Methane that’s leaked, vented and flared from oil and gas systems pollutes the
environment and wastes a finite resource. Methane is, after all, the principal compo-
nent of natural gas. Oil and gas producers who fail to prevent emissions of methane
are wasting energy and losing potential profits. According to Ceres, in 2012 alone,
North Dakota oil and gas producers flared more than $1billion worth of natural gas
in the Bakken. Addressing methane emissions from oil and gas production and dis-
tribution will provide significant economic and environmental benefits.

Some super pollutants are also linked to diminished air quality and threaten pub-
lic health. For example, the list of health effects from black carbon exposure in-
cludes asthma, bronchitis, lung cancer, and premature death. In my home State of
Rhode Island, the number of children and adults that suffer from asthma are both
higher than the national average. We also have one of the highest rates for lung
cancer in the Northeast. Lost school and work days, as well as the costs of inhalers
and emergency room visits, add up. Reducing black carbon emissions has tradition-
ally enjoyed bipartisan support in this committee and I believe this bill provides us
another opportunity to work together in a bipartisan manner to address this public
health threat.

Until there is an economy-wide price on carbon pollution, methane, and other
greenhouse gases, we need to use all the tools at our disposal to deal with climate
change. This bill aims to do just that. By supporting common-sense measures to re-
duce the emissions of these powerful greenhouse gases, it can help us reduce the
threat of climate change and improve environmental quality.

Thank you Chairman Boxer and Ranking Member Vitter for holding this hearing,
and to our distinguished panel of experts for joining us today to help us understand
to the risks of super pollutant emissions as well as how we stand to benefit from
reducing them.

Senator VITTER. Mr. Chairman, if I could follow you with the
same unanimous consent, request for my opening statement.

Senator WHITEHOUSE. Absolutely. That will be done.

Senator WHITEHOUSE. And there is a Politifact that was done
with respect to the minority leader’s statement that the U.S.-China
climate deal means China won’t have to do anything for 16 years.
And the conclusion of Politifact was that that was a mostly false
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statement. I ask unanimous consent that the relevant Politifact be
made a part of the record as well. Without objection.
[The referenced information follows:]
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11/19/2014 Mitch McConnelt says U.8.-China climate deal means China won't have to do anything for 18 years | PlitiFact
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The climate-change agreement between the United States and China "requires the
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11192014 Mitch McConnelt says U.S.-China climate deal means China won't have to do anything for 16 years { PolitiFact

Sen. Miteh McConnell, R-Ky., answers questions following the weekly Republican policy tuncheon at the

2.8, Capitolon Nov. 13, 2014,
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11192014 Mitch McConnell says U.S.-China climate deal means China won't have to do anything for 18 years | PolitiFact

Smoke rises from the Colstrip Steqom Electrie Station. a coal-burning power plant in in Colstrip, Mont.

During a recent visit to China, President Barack Obama and Chinese President Xi
Jinping announced a potentially landmark climate change agreement between the two
countries, which are among the world’s biggest economies and biggest emitters of
greenhouse gases.

Greenhouse gases, and notably carbon dioxide, are produced when burning fossil fuels
such as coal and oil for energy. When these gases build up in the atmosphere, most
scientists say, they trap heat and raise surface temperatures, leading to changes in

climate such as climbing sea levels.

For years, one of the key arguments made by opponents of U.S. efforts to cut carbon
emissions has been that rising emissions from other big and fast-growing economies,
such as China, could swamp any reductions the United States makes. The agreement
with China potentially weakens that argument.

http:/Awww.palitifact.com/truth-o-meter 2014/novf i i y hina-climate-deal



98

HANY2014 Mitch McConnell says U.S.-China climate deal means China won't have to do anything for 16 years | PolitiFact
But congressional Republicans, including incoming Senate Majority Leader Mitch
McConnell, R-Ky., weren't pleased with the terms of the accord. McConnell, who
represents a coal-producing state, said so on Nov. 12, 2014, while talking to reporters
covering a meeting with newly elected members of his Republican conference.

"The president continues to send a signal that he has no intention of moving toward
the middle,” McConnell said. "I was particularly distressed by the deal he’s reached
with the Chinese on his current trip, which, as I read the agreement, it requires the
Chinese to do nothing at all for 16 years, while these carbon emission regulations are
creating havoc in my state and other states across the country.”

Several readers asked us to check whether McConnell is right that the bilateral
agreement "requires the Chinese to do nothing at all for 16 years.”

We turned to the announcement released by the White House on Nov. 12. Here's the
relevant portion:

"Today, the presidents of the United States and China announced their respective
post-2020 actions on climate change, recognizing that these actions are part of
the longer range effort to transition to low-carbon economies, mindful of the
global temperature goal of 2°C. The United States intends to achieve an economy-
wide target of reducing its emissions by 26%-28% below its 2005 level in 2025
and to make best efforts to reduce its emissions by 28%. China intends to achieve
the peaking of CO2 emissions around 2030 and to make best efforts to peak early
and intends to increase the share of non-fossil fuels in primary energy
consumption to around 20% by 2030. Both sides intend to continue to work to
increase ambition over time."

Boiled down, the key tasks for China in this deal are: 1.) an intention to max out
carbon dioxide emissions around 2030, if not sooner, and; 2.) an intention to increase
to about 20 percent the proportion of non-fossil fuels, such as renewables, in China’s

energy mix.

When we asked for backup on his claims, McConnell’s office made two reasonable

hina-climate-deal ;

hitp:/www. polififact com/tr i i y
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points.

First, his office noted that the agreement is based on intentions, rather than on
ironclad promises with enforcement mechanisms. They pointed to a column by Robert
A. Manning, a senior fellow at the Atlantic Council, an international-affairs think tank,
and a veteran of President George W. Bush’s State Department. Manning wrote that
"this is not a binding agreement and includes no benchmarks to measure progress or
penalties to encourage it.”

The second point McConnell’s office makes is that China may already have been
planning to make these emissions cuts anyway.

According to a report in Reuters, the 2030 peak date was "in line with forecasts
already made by several state-backed think-tanks, with the China Academy of Social
Sciences saying in a study last week that slowing rates of urbanization would likely
mean that industrial emissions would peak around 2025-2030 and start to fall by
2040."

In theory, China could "simply shut down a lot of plants on Dec. 31, 2029," Jonathan
R. Nash, a law professor at Emory University, told PolitiFact. "In that case, the
agreement itself doesn't obligate China to take action before 2030."

Experts said this is theoretically possible, but, in the real world, unlikely.

It will take "significant work" for China to reach the 2030 target, said Ann Carlson, an
environmental law professor at UCLA. "You can't stop your emissions immediately.
Imagine if China said they would stop emissions today. That would require massive
changes to implement -- no increases in driving unless cars were cleaner, no new
economic growth without cutting emissions elsewhere, and so on. For China to achieve
a cap in emissions by 2030, they will have to begin to find clean energy replacements
very soon or seriously limit economic growth."

Michael Oppenheimer, a professor of geosciences and international affairs at
Princeton University, agreed.

http:/Avww politifact 14inov/ i i 1-say china-climate-deal o
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"Given the inertia in the economic and energy systems of China and its recent rates of
emissions growth, there is absolutely no way that could happen without ... an earlier
slowing of emissions growth," he said. "No sensible policy would allow" any different
course, he said.

But as questionable as it is to suggest that China could do nothing until Dec. 31, 2029,
and still meet the targets, there’s still a second task for China -- to increase non-fossil
fuels to about 20 percent of the nation’s energy mix by 2030. Because no such
infrastructure can be created overnight, China will have to start work on this part well
before December 2029.

Indeed, such efforts already appear to be under way, said Michael B. Gerrard, a law
professor at Columbia University who has studied the issue. "China is engaged in a
massive program of building wind, solar and nuclear energy plants,"” he said.

Qur ruling

McConnell said the climate-change agreement between the United States and China
"requires the Chinese to do nothing at all for 16 years."

McConnell’s staff has a point that the agreement isn’t binding and may simply be
codifying changes China had already planned to make. Still, his claim is at best an
exaggeration.

While it’s theoretically possible that China could meet its emissions target simply by
shutting down major plants on Dec. 31, 2029, experts say it would be much less risky
to China’s economy to spend the next 16 years working toward the goal, rather than
doing it overnight.

But even if China did choose to make a literal overnight shift on emissions, that still
doesn’t account for China’s pledge to increase non-fossil-fuel use to 20 percent of its
energy mix. Building that infrastructure cannot be done overnight and will take years

to carry out, experts said.

http:/iaww, politifact cc 3] i i y i Jirm ate-deal.
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11/19/2014 Mitch McConnell says U.S.-China climate deal means China won't have to do anything for 16 years | PolitiFact
The statement contains an element of truth but ignores critical facts that would give a
different impression, so we rate it Mostly False.
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Presidont Obama Apnounces Ambitious 2025 Target to Cut U.8. Climate Pollution by 26-28 Percent from
20035 Levels

Building on strong progress during the frst six years of the Administration, teday President Obama announced a
new target to cut net greenhouse gas emissions 26-28 percent below 2005 levels by 2025. Atthe same time,
President Xi Jinping of China announced targets lo peak CO; emissions around 2030, with the intention o 1y to
peak early, and to increase the non-fossil fuct share of all energy to around 20 percent by 2030,

Togather, the U.5. and Ghina account for aver one third of global greenhouse gas emissions. Teday's joint
announcemant, the culmination of monthg of bilateral dialogus, hightights the critical ots the wo countries must
piay In sddressing climate changa. Tha actions they announced are partof the tonger range effort o achieve the
doep decarbonization of the global economy over time. These actions wilf also inject momentum into the global
cfimate nagotiations on the road to reaching a succassful new dfimate agreement next yaar in Paris.

The niew U.5. goat wilt double the pace of carbon poBution reduction from 1.2 percent per year on average during
e 2005-2020 period o 2.3-2.8 percent per year on average between 2020 and 2025. This ambitious terget is
grounded in intensive analysis of cost-efiective carbon poltution reductions achisvable under axisting law and will
Kewp the United States on the right irajectory to achieve deep ecanamy-wide reductions on the order of 80
percent by 2050.

The Administration's steady effarts to redice emissions will defiver everlarger catbon poliution reductions, public
health improvements and consumer savings over fime and provide a firm foundation to meet the niew U.S. target.

The United States will submit its 2025 target o the Framswork Gonvention on Climate Ghange as an “intended
Nationafly Detarmined Conbribution™ no fater than the first quarter of 2016,

The joint snnauncement marks the first ime China has agreed to peak s CO; emissions. The United States
axpocts that China will suceead i paaking is ermissions before 2030 based o its broad economic raform
pragram, plans to address afr pollution, and implamentation of President Xi's call far an energy revolution.

China's target do sxpand lolat energy consumption coming from zero-emission sources to around 20 percent by
2030 is notable. it will require China to deploy an additional 800-1.000 gigawatts of nuciear, wind, solar and other
20 emission generation capacily by 2030 - mors than sl the coal-fired power piants that existin China today
ant cluse to tota] current electicity generation capacity in the United States.

n s

In 2009, U.S. greenhouse gas emissions wera projected to continue increasing indefinitely, but President Obama
setan ambitious gaal to cut ermissions in the range of 17 percent below 2006 tevels in 2020, Throughout the frst
term. the Administration took strong actions to eut carbon polfution, including investing more than 380 billion in
clean enargy technologies under the recovery pragram, establishing historic fuel economy standards, doubling
solar and wind lectricity, and implementing ambitious energy effciency measures.

Early in his second term. President Obama taunched an ambitious Climate Action Plan focused on cutting carhon
potiution, preparing the nation for dlimate impacls, and leading infernationatly, In addition to bolsiering fistterm
afforts to ramp up renawable energy and efficiency, the Plan is cutling carben pallution through new measures,
including:

+ Clman Power Plan: EPA proposed guidelines for existing power plants in June 2014 that would reduce
powsr sector smissions 30% below 2009 levels by 2030 whila delivering $55-83 biffion in net benefits from
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Selé%tor WHITEHOUSE. Anything further to be made a part of the
record?

The record of the hearing will remain open for an additional 2
weeks for anything else that anybody cares to add. I know Mr. Fay
is going to be sending us the list of his membership. I appreciate
very much the association’s testimony in support. I know a lot of
work went into this.

This was a potentially kind of an interesting breakthrough mo-
ment, to have a bipartisan bill that actually addresses climate
change. So I will close by remarking on that. I think that is a good
sign that the wall that has divided us is starting to come down in
a few ways, the reality of climate change is being acknowledged,
the forcing role of greenhouse gases is being acknowledged and now
we are debating solutions, which I think is a much healthier con-
versation than having parallel realities.

With that, we will be adjourned.

[Whereupon, at 3:29 p.m., the hearing was adjourned.]

[Additional material submitted for the record follows.]

STATEMENT OF HON. THOMAS R. CARPER, U.S. SENATOR
FROM THE STATE OF DELAWARE

I would like to thank the Chairman for holding this hearing and thank Senators
Murphy and Collins for their legislation that addresses so called short-lived climate
pollutants.

T've been working across the aisle for years to address many of these pollutants
and welcome this legislation.

Pollutants such as HFCs and black carbon are called short-lived climate pollut-
ants because they don’t stay in the air for a long time. But despite their short time
in the air, we know they do great damage to our health and to our climate.

That is why reducing these harmful pollutants are a win-win-win. We lessen the
threats posed by climate change; we improve public health; AND we create economic
opportunities in this country.

And though short-lived climate pollutants isn’t the easiest thing to say, some of
these pollutants are the easiest and most cost effective climate pollutants to clean
up.

For example, the No. 1 source of black carbon in the United States is old, dirty
diesel engines. We can retrofit or replace these old, diesel engines with new, Amer-
ican-made technology and reduce black carbon emissions by more than 90 percent.

Without assessing climate benefits, our diesel retrofit programs authorized
through the Diesel Emissions Reduction Act are some of the most cost-effective
clean air programs we have today. In fact, DERA provides more than $13 in health
and economic benefits for every Federal dollar spent.

I've been proud to work with former Senator Voinovich and Senator Inhofe on re-
ducing black carbon pollution from our diesel engines.

This bill takes another approach to addressing black carbon and I look forward
to hearing more.

Before I finish, I would be remiss not to mention the benefits of reducing the
short-lived climate pollutant called hydrofluorocarbons—or HFCs. I am pleased to
see language in this bill that addresses these pollutants.

As many of you remember, in the 1970’s and 80’s we faced another global environ-
mental crisis—there was a hole in the ozone and it was growing at an alarming
rate. Most scientists believed many of the compounds used globally in refrigerants,
aerosols and solvents were to blame.

As a result, the global community came together to phaseout ozone depleting com-
pounds —known as the Montreal Protocol. Since the ratification of the Montreal
Protocol, we have seen a 97 percent reduction in the global consumption of con-
trolled ozone depleting substances.

Because HFCs are easy to use, efficient, and safe for the ozone many countries,
including ours, transitioned ozone-depleting substances to HFCs. Unfortunately,
HFCs have a high global warming potential.

If HFCs usage continues unchecked, HFCs could account for approximately 20
percent of greenhouse gas pollution by 2050. So by using HFCs, we are address one
global environmental problem, while contributing to another.
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Luckily, companies in this country are already producing replacements for HFCs
that can be used just as safely without damaging our climate.

Since 2007, I've worked with my colleagues, stakeholders and the EPA to find a
glide path to reduce the usage of HFCs in this country. Although we haven’t passed
legislation, I am heartened to see the Administration work with industry and the
international community to reduce HFCs here at home and globally.

In closing, I believe the Murphy-Collins legislation is an important next step to
building on the work we’ve done here at home—through programs like DERA—and
globally to reduce short-term climate pollutants
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In Step to Lower Carbon Emissions, China Will
Place a Limit on Coal Use in 2020

By EDWARD WONG  NOV. 20, 204
BEIJING — China plans to set a cap on coal consumption in 2020, an
important step for the country in trying to achieve a recently announced goal
of having carbon dioxide emissions peak by around 2030.

The State Council, China’s cabinet, released details of an energy strategy
late Wednesday that includes capping coal consumption at 4.2 billion tons in
2020 and having coal be no more than 62 percent of the primary energy mix
by that year.

Worldwide, coal burning for industrial use is the largest source of carbon
dioxide emissions, which are the biggest catalyst of global climate change.
China is the biggest emitter of greenhouses gases in the world, and it uses as
much coal each year as the rest of the world combined.

In theory, coal consumption might increase beyond 2020, but some
researchers say economic trends show the rate of growth in coal use slowing in
coming years and peaking about 2020. That means the State Council's
timeline is consistent with the findings of those researchers, The numbers
announced Wednesday might be further formalized in China’s next five-year
plan, whose details will be released around March.

Last week, President Obama and President Xi Jinping of China
announced a joint pledge to cut or limit carbon dioxide emissions from his
country.

China said it would reach an emissions peak “around 2030” and energy

from sources other than fossil fuels would make up 20 percent of the total mix

httpiiwww . nytimes.com/20141112 i gy-envi hina-to-place-limit-on-coal in-2020.tm1?_r=0
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by that year. That announcement was praised by environmental advocates as a
significant political move by the two nations.

Environmental advocates on Thursday welcomed the State Council’s
announcement this week. But, as with the “around 2030” pledge on peak
emissions, they said China could make a greater effort — for example, China
could cap coal consumption even earlier or at a lower level.

“We think it’s definitely a positive sign, in line with what they’ve said
they're going to do,” said Alvin Lin, China climate and energy policy director in
the Beijing office of the Natural Resources Defense Council, an advocacy group
based in New York.

But “we’d like to see it a bit lower than that,” he said, “if you're trying to
meet the air pollution and air quality targets that they have set, and if you
consider all the other environmental and health impacts of coal and the
greenhouse gas emissions of coal.”

Some Chinese officials began tackling the problem of coal burning with
vigor in 2013, when the public outcry over toxic smog — Chinese cities are
among the world’s most polluted — reached a high pitch. In September 2013,
the government announced that provinces in populous parts of eastern China
would try to cut coal consumption.

Analysts for Greenpeace East Asia said the amount of coal consumed in
the first nine months of 2014 might actually have dropped by 1 to 2 percent
compared with the same period last year, based on data from a national coal
industry association. The miasmic air remains poisonous, though; the United
States Embassy air monitor in Beijing labeled the air quality on Wednesday
and Thursday “hazardous.”

Last year, China consumed 3.61 billion tons of coal, and coal made up 66
percent of the primary energy mix. Li Shuo, a researcher at Greenpeace East
Asia, said those figures indicate that China’s goals for 2020 should be more
ambitious.

"What they laid out is a reference point, and then they will work from
there to squeeze out more stuff,” he said.

China’s recent announcements on coal consumption and the 2030

http:/www . nytimes.. 14/11/2 i gy-envi inz-to-place-limit I in-2020.m1?_r=0
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emissions peak could weaken arguments in the United States by opponents of
President Obama’s climate change policy, who often ask why America should
act if China is not committed, said Alex L. Wang, a law professor at the
University of California at Los Angeles who studies Chinese environmental
policy and regulations.

“Opponents of climate change regulation in the U.S. have long used
China’s emissions as an excuse for inaction on the U.S. side,” he said. “Last
week’s joint announcement is the beginning of the end for this line of

argument.,”

Correction: November 24, 2014

An earlier version of a picture caption with this article misspelled the name of
the coal mine and misstated its location. It is the Tashan coal mine, not Tahsan,
and it is in Shanxi Province, not Shaanxi Province. (The two provinces are
neighbors.)

Correction: November 24, 2014
An earlier version of the above correction misspelled the name of the coal mine
as Tahsan.

® 2014 The New York Times Company
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