
DOCKETED

Docket Number: 15-IEPR-11

Project Title: Climate Change

TN #: 205554

Document Title: Gene Nelson, Ph.D. Comments: Increase In Natural Gas Use NOT 
Reducing Emissions

Description: N/A

Filer: System

Organization: Gene Nelson, Ph.D.

Submitter Role: Public

Submission 
Date:

7/30/2015 12:29:10 AM

Docketed Date: 7/30/2015

file:///C:/Users/svc_SP_Admin/AppData/Local/Temp/43a0446e-e8b9-4db2-8faf-37a37baff054


Comment Received From: Gene Nelson, Ph.D.
Submitted On: 7/30/2015
Docket Number: 15-IEPR-11

Increase In Natural Gas Use NOT Reducing Emissions

This UTILITY DIVE article dated 28 July 2015 summarizes a scientific article published in the journal NATURE last 
week. The key finding is that contrary to the apparent expectations of California regulators, the substitution of natural 
gas for coal (and nuclear power) is not the cause of observed emissions reductions. Instead, diminished consumption 
tied to macroeconomic trends, such as the U.S. recession that began in 2007, is the root cause of emissions 
reductions. The article authors argue for the imposition of a meaningful carbon tax that more accurately reflects the 
societal costs of steadily climbing CO2 levels.

Additional submitted attachment is included below.
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Utility Dive

Natural gas is no clean energy hero, new research suggests

The impact of gas on recent pollution cuts has been overstated, according to a new study

By Herman K. Trabish | July 28, 2015

Natural gas has quantifiably helped cut U.S. greenhouse gas emissions, but new research
(http://www.nature.com/ncomms/index.html) suggests most accounts greatly exaggerate its role in pollution cuts in recent
years.

Going forward, if the U.S. is going to dramatically reduce carbon pollution in line with the Obama administration's goals and
international benchmarks, it will take much more than building new natural gas capacity to replace coal, according to a new
study published in the journal Nature last week.

"Our findings are very different than those of other agencies," explained University of Maryland Professor Kuishuang Feng,
co-author of the study, "Drivers of the US CO2 emissions 1997–2013
(http://www.nature.com/ncomms/2015/150721/ncomms8714/abs/ncomms8714.html) ."

The aim of the research is to further explain a significant reduction in U.S. carbon emissions in recent years — a reduction
often attributed to natural gas replacing coal in the nation's fuel mix.

“Emissions in the U.S. (http://www.eia.gov/environment/) peaked in 2007. Between 2007 and 2009, which was when the
economic recession started to bite, there was a big, almost 10%, decrease in the emissions,” said report co-author Steven J.
Davis.

“Changes in the fuel mix and the shift from coal to natural gas definitely contributed to the decrease in emissions, but it was a
minor part of the decrease," he said.

Emissions fell, Davis said, "mostly because of a decrease in the goods and services that were being consumed.”

While that conclusion may seem intuitive given the financial crisis and impending recession, many scholarly accounts of U.S.
emissions at the time put much more emphasis on the role of gas.

Two examples, Feng noted, are a U.S. Energy Information Administration assessment
(http://www.eia.gov/todayinenergy/detail.cfm?id=18511) from last year and the International Energy Administration’s 2013
report, "Redrawing the Energy Climate Map (https://www.iea.org/publications/freepublications/publication/weo-special-report-
2013-redrawing-the-energy-climate-map.html) ."

And the most recent U.S. National Climate Assessment (http://nca2014.globalchange.gov/) similarly reported the U.S.
CO2 emissions reduction was “largely due to a shift from coal to less CO2-intensive natural gas for electricity production.”

“Their assessments are technically correct, but they focus on the production side and on electricity generation
(http://www.eia.gov/beta/MER/index.cfm?tbl=T07.06#/?f=A&start=1949&end=2013&charted=5) ,” Feng explained. “Our
analysis includes both consumption and production factors. It is a more complete story.”

The paper looks at a range factors, included in the chart below:

1. Population growth

2. Changes in consumption volume caused exclusively by changes in per capita consumption of goods and services

3. Shifts in consumption patterns or the types of goods and services being consumed

4. Adjustments in production structure or the mix of inputs (labor and domestic and imported materials) to produce US goods and services

5. Changes in fuel mix (CO2 emitted per unit of energy used)

6. Changes in energy intensity (energy used per inflation-adjusted unit of economic output)

Rising and falling emissions

U.S. emissions (http://www.eia.gov/environment/emissions/carbon/) increased 7.3% from 1997 to 2007. The main factor, the
paper reports, “was an increase in consumption volume caused by growth in per capita consumption of goods and services.”
That consumption was over a fifth (21.8%) of the 7.3% emissions increase. Population growth was the next most important
factor, at just under a tenth (8.9%) of the 7.3% increase.

Increases in energy efficiency, decreasing the energy intensity of the economy, “exerted a downward influence on emissions”
in that period, as did the beginning of the shift away from coal (http://www.eia.gov/beta/MER/index.cfm?tbl=T12.01#/?
f=M&start=200001) , the research finds.
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Emissions fell about 11% from 2007 to 2013. Only population growth pushed emissions upward. Changes in the production
structure accounted for 6.1% of the 11% drop. Also driving emissions down were changes in the fuel mix
(http://www.eia.gov/naturalgas/weekly/archive/2015/07_16/index.cfm) (4.4%), changes in per capita consumption (3.9%),
changes in energy intensity (0.5%), and changing consumption patterns (0.4%):

Fuel mix, the orange bars, account for only a small amount of emissions reductions from 2007 to 2013, the UMD
team found.

Credit: UMD paper on U.S. CO2 emissions (http://www.nature.com/ncomms/2015/150721/ncomms8714/pdf/ncomms8714.pdf)

The researchers discovered in the data (http://www.eia.gov/forecasts/aeo/retrospective/) that different factors dominated the
9.9% emissions decline from 2007 to 2009, the 1.3% emissions increase from 2009 to 2011, and the 2.1% decrease between
2011 and 2013.

During the deepest part of the economic recession (http://www.nber.org/cycles.html) from 2007 to 2009, data shows over half
(53%) of the 9.9% emissions reduction “was due to a sharp drop in the volume of consumed goods as a result of reduction in
per capita consumption.”

Data on capital expenditures and exported goods emphasizes the finding. Changes in production structure were almost a
third (30%) of the reduction. Fuel mix changes (http://www.eia.gov/todayinenergy/detail.cfm?id=13731) , primarily a shift from
coal to natural gas, were 17% of the decrease. Energy intensity and consumption pattern had “modest upward influences.”

From 2009 to 2013, with the economy recovering (http://www.eia.gov/forecasts/aeo/section_economic.cfm) , there was only a
0.2% decrease in U.S. emissions. Consumption of more low-carbon goods and overall improving energy intensity kept the
1.3% increase from 2009 to 2011 down. Multiple factors, of which improved energy intensity was twice as strong as changes
in the fuel mix, drove the 2011 to 2013 net 2.1% emissions decrease.

Natural gas (http://www.eia.gov/naturalgas/weekly/) is a major factor in fuel mix changes. It also helps improve energy
intensity by making power plants more efficient. But those changes do not account for the big emissions decrease from 2007
to 2009 and do not explain the relatively flat emissions patterns afterwards. Economic recession and emerging economic
recovery explain both.
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Credit: UMD paper on U.S. CO2 emissions (http://www.nature.com/ncomms/2015/150721/ncomms8714/pdf/ncomms8714.pdf)

Preliminary 2014 EIA data (http://www.eia.gov/environment/data.cfm) suggests emissions are once again on the rise, in part
due to 2014’s colder winter, but more because of theongoing economic recovery and little additional benefit from natural gas,
Davis said.

“The overarching point we make in the paper is that while gas has contributed (http://www.eia.gov/naturalgas/) to some extent
to the decrease in emissions, the main driver during the years of the recession is we consumed less stuff,” Davis explained.
“Since then, U.S. emissions have been basically flat. As the economic recovery continues, emissions will likely rise again
unless we get stronger policies in place.”
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While the energy intensity of the overall economy improved in recent years, utilities are actually using more energy for each dollar of output produced.

Credit: UMD paper on U.S. CO2 emissions (http://www.nature.com/ncomms/2015/150721/ncomms8714/pdf/ncomms8714.pdf)

Solutions

Davis was surprised by the limited impact of fuel mix changes (http://www.eia.gov/totalenergy/) on U.S. emissions.

“It has gotten so much attention from the politicians and pundits. And some of my scientist colleagues have tried to use it as
an explanation,” he said. “I didn’t think they would all be wrong but when we dug in we didn’t find the evidence of it.”

The difference between the myth and the reality (http://www.eia.gov/dnav/ng/ng_prod_sum_dcu_NUS_m.htm) , he
hypothesized, could be the hope, after attempts to put climate legislation in place failed, “that gas would come to the rescue
and there would be a spontaneous decarbonization of the U.S. economy despite a lack of policy.”

But, he said, “if you were going to go on a diet, would you eat reduced fat Oreos or salad? Natural gas is reduced fat Oreos. It
is still a fossil fuel. There is still a lot of CO2 involved. If we were serious about cutting emissions, we need to be thinking
about a more radical solution.”

Feng was also most surprised by “how wrong the literature (http://www.eia.gov/forecasts/steo/) gets it and how much
emissions reductions correlate with consumption,” he said. “Without the decreased consumption during the recession, and
purely relying on the fuel mix shift, there would be no significant emissions reductions.”

Both researchers say that on the emissions question, the natural gas boom raises additional concerns. They cited a 2014
paper co-authored by Davis, titled "The effect of natural gas supply on U.S. renewable energy and CO2 emissions
(http://iopscience.iop.org/1748-9326/9/9/094008/pdf/1748-9326_9_9_094008.pdf) ."

“Cheap unregulated natural gas (http://www.eia.gov/dnav/ng/ng_pri_fut_s1_d.htm) would compete with coal, but also with
renewables,” Davis summarized. “It helps reduce emissions by competing with coal but hurts emissions reductions by
competing with and delaying the use of renewables. The result is almost no change in CO2 emissions.”
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The implication, he said, is any shift to natural gas must be accompanied by “well-crafted policies that assure it is directed
against coal but doesn’t hinder the progress of solutions like renewables (http://www.eia.gov/todayinenergy/detail.cfm?
id=21412) .”

“Further emissions reductions require policies that act on the demand side and influence consumer activity, like a carbon tax
(http://www.carbontax.org/) or emissions trading, that impose costs for climate impacts,” Feng said.

The goal should be decoupling economies from emissions, Davis explained.

“People think gas is helping to do that, keeping the economy going while decreasing emissions, but really, not so much," he
said. "We did not decouple the two. The recession caused the decrease. They are still coupled."

In the end, he said, much will depend on the energy intensity of the overall economy and governmental policies that influence
it.

"If we want to decouple our economy from CO2 emissions we need to be more aggressive about changing our energy sector
and improving our efficiency," he said.

Top Image Credit: Calpine (http://www.calpine.com/media/centers/Broad-River_SC_1.jpg)
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