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Ethylene prices have 96% correlation to oil prices

Chemical companies

By Paul Hodges on 20th March 2014 in Chemical companies
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and re-forecast profit and revenue for the rest of the year. Most will be disappointed with results so far, as the long-
promised economic recovery has again failed to appear.

This will be no surprise to blog readers. But there is another and connected issue for Management Teams to worry about as we head into Q2. This is
the unnatural calm that has settled over the oil markets in the past 6 months, as the blog discussed on Tuesday.

What would happen to their business if oil follows copper and other commodity markets and starts to tumble? Would it really stay within a narrow
range, above $90/bbl? This seems highly unlikely, given the enormous amount of speculative money tied up in the market.

And if it does fall below $90/bbl, what would this mean for the prices of the major petrochemicals?
This question can at least be answered with more than 95% accuracy, as the above chart shows:

It maps annual average European ethylene prices on the x-scale; annual average N Sea oil prices on the y-scale

The propylene correlation is 97%,

Thus if oil prices do fall, we can be reasonably confident about what will happen to product prices. As the table shows on the chart, an oil price of
$75/bbl would indicate an ethylene price of $1250/t; oil prices at $50/bbl would suggest ethylene prices of $900/t.

. The data goes back to the first ethylene contract price in 1978 and is colour-coded by decade

It shows there is over a 95% correlation between the two: if oil prices move, so does ethylene

The same rule applies to all the other major petrochemicals - propylene, butadiene, benzene and paraxylene
butadiene is 90%, benzene is 92% and even paraxylene is 87%.

In the long-term of course, lower prices would be good for demand. Consumers would have more discretionary cash to spend. But oil producers have
got used to today’s higher prices, and factored them into their budget calculations. Riots, or worse, might easily break out in some countries if these
budgets came under pressure from lower prices.

Of course, managements might just decide to ignore the issue, and hope the consensus is right to assume oil prices will never again fall below $100/bbl.
But_history would suggest this is actually a very risky position to take. Anyone without a Plan B might look very exposed, given the weaknesses now

being exposed in the global economy.

PREVIOUS POST

China's lending problems begin to worry wider world - too late
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Cotton prices slip as US supply rises and China's imports fall
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OIL SHALE SPECIMEN. Image Courtesy of United States Geological Survey
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OIL SHALE SPECIMEN.
Image Courtesy of United
States Geological Survey

Ithough the oil shale industry is still in

its commercial infancy, it has a long his-

tory of government support that continues
today. The Bureau of Land Management recently
issued two new research, development and demon-
stration leases and new federal regulations for com-
mercial leases and royalty rates are expected any day.
Before the federal government goes down that road
it’s important to take a look back and ask whether we
should be throwing good money after bad.

Oil shale, or kerogen shale, is a sedimentary rock
that contains liquid hydrocarbons that are released
when heated. Considered an oil precursor, kerogen
is fossil organic matter that has not had exposure
to high enough temperatures or been in the ground
long enough to have developed into oil. Kerogen
requires a large and expensive energy investment to
produce liquid fuel. This leaves producers with the
challenge of how to get more energy out of the rock
than energy used to obtain the liquid fuel in the first
place.

Federal intervention in the development of oil
shale dates back to the early 20th century when by
executive order the naval petroleum and oil shale

reserves were created to ensure a military oil supply.
In response, the Bureau of Mines program began
research into exploiting oil shale technology and in
the 1960s private industry followed. But significant
action was limited until the 1970s, when in response
to the gas shortages Congress intervened in oil shale
development, in hopes of creating a domestic fuel
alternative. Their unsuccessful attempt to spur large-
scale commercial development of oil shale and other
unconventional fossil fuels became a notorious waste
of federal funds.

Since then federal support has continued in vari-
ous forms. Although not a key part of the overall
energy policy agenda, federal subsidies continue to
appear in legislation and administrative actions. A
batch of subsides including the requirement of a fed-
eral research and development leasing program were
included in the 2005 Energy Bill. The 2008 Economic
Stabilization Act expanded an existing conventional
oil and gas tax break for oil shale, and in 2008 a com-
mercial leasing program emerged out of the Bureau
of Land Management. As recently as the spring of
2012, Congress proposed federal sweeteners to help
get oil shale get off the ground as part of freestanding
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legislation and as an add-on to the
federal transportation authoriza-
tion bill.

Despite this support, success-
ful development of a commercial
oil shale industry has remained
elusive. To this day, oil shale tech-
nology has never been successfully
demonstrated on a large scale.
Many attempts to produce at the
commercial level have occurred,
but high costs and volatility in the
markets have led to plant failures in
the past, resulting in the loss of mil-
lions of taxpayer dollars. The allure
of domestic fuel production con-
tinues to make oil shale a favorite
discussion piece for lawmakers. But
providing oil shale with additional
government incentives, including
commercial federal leases prior to
proving economic viability given
oil shale’s track record of failure,
will only add to the layers of sub-
sidies the oil shale industry has
already received and once again
leave taxpayers with little to show

for it.

*Image used with permission by the RAND Corporation: James T. Bartis et al.,
“Oil Shale Development in the United States: Prospects and Policy Issues,”
RAND Corporation (MG-414-NETL), 2005. Adapted from: Smith, J. W., “Qil
Shale Resources of the United States,” Mineral and Energy Resources, Vol. 23,
No. 6, Colorado School of Mines, 1980.

OIL SHALE RESOURCES WITHIN
GREEN RIVER FORMATION*
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HISTORY OF
OIL SHALE SUBSIDIES

Because the United States is estimated to have 75%
of the world’s oil shale deposits,> the prospect of
extracting oil from shale has been around for more
than a century. The Government Accountability
Office has estimated that oil shale deposits in the
Green River Formation of Colorado, Utah, and
Wyoming (displayed in the figure above) could yield
more than 1.5 trillion barrels of recoverable oil* and
in 2005 the RAND Corporation estimated that the
same area could produce up to 800 billion barrels of
recoverable oil.*

Federal interest tends to ebb and flow around
increases in gas prices, new information on the
amount of oil that could be recoverable from oil shale
deposits, and most recently a need for increased rev-
enues from royalties and fees charged for its extrac-
tion, among other things.

Despite questions regarding its feasibility or envi-
ronmental consequences, the prospect of capturing
some of this oil has led to a long history of federal
support for oil shale. Over the years oil shale has
received layers upon layers of subsidies. Most support
came in the form of loans and loan guarantees and
price guarantees provided through the Department
of Energy in the 1980s, but other subsidies including
valuable land giveaways occurred much earlier.
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OIL SHALE COMPANY’S FIRST RETORT*, 1923.
*an air-tight vessel used for oil shale extraction
Image Courtesy of United States Geological Survey

PROJECT TITLE

Colony Il Project!

Cathedral Bluffs Project?

Seep Ridge Project®

Parachute Creek Phase | Project*

—

PwWN

TABLE 1: LOAN GUARANTEES TO OIL SHALE

The Oil Shale
Corporation (TOSCO)

Cathedral Bluffs
Shale Oil Company*

Geokinetics, Inc.

Union Oil Company

* Jointly-owned by Tenneco Shale Oil Company and Occidental Petroleum Corporation

More than a century ago, the Pickett Act of 1910
authorized the acquisition of petroleum rich lands
to ensure an emergency supply of fuel to the Navy
during times of war. By 1927, a series of Executive
Orders had designated three plots of land between
Utah and Colorado for such use—titled the Naval Oil
Shale Reserves (NOSR-1, NOSR-2, NOSR-3).>¢ These
three plots of land would be the sites for numerous
attempts by oil shale companies and federal govern-
ment to jumpstart the oil shale industry.

In the 1980s, two subsidies—the loan guaran-
tee and the price guarantee—were the subsidies of
choice for the oil shale industry. As previously men-
tioned, the 1980s were the heyday of federal support
for oil shale. An entire federal entity, the Synthetic
Fuels Corporation, was created solely for the pur-
pose of subsidizing unconventional fossil fuel devel-
opment like oil shale. More than $3 billion (Table 1)
was provided to the oil shale industry in federal loan
guarantees.

Federalloan guarantees allow borrowers to receive
a loan with the federal government assuming the
risk. According to the U.S. House of Representatives
Rules Committee, a loan guarantee is a “statutory
commitment by the federal government to pay part
or all of a loan’s principal and interest to a lender or

TOTAL VALUE

DATE COMMITTED (MILLIONS)
August 1981 $1,150
July 1983 $1,800
December 1983 $21

October 1985 $300
TOTAL $3,271

Anthony Andrews. “Qil Shale: History, Incentives, and Policy.” Congressional Research Service. April 13, 2006.
http://www.fas.org/sgp/crs/misc/RL33359.pdf
Energy Law Journal. “Report of The Committee On Synthetic Fuels.” Vol. 5:1. 1984.
Ibid.
U.S. General Accounting Office. “Parachute Creek Shale Qil Project’s Economic and Operational Outlook.” June 1987.
http://www.gao.gov/assets/150/145485.pdf
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the holder of a security in case the borrower defaults.
The Federal Credit Reform Act of 1990 requires that
the cost of guaranteed loans be included in the com-
putation of budget authority and outlays. The con-
gressional budget resolution includes loan guarantee
totals.”” Federal loan guarantees placed the full faith
and credit of the federal Treasury behind a project
leaving taxpayers to assume the risk in the event of
default, which is what happened in the case of oil
shale.

Another generous form of subsidy provided for oil
shale development in the 1980s was the price guar-
antee. Price guarantees provided companies with
a minimum price, thereby ensuring profitability
regardless of market conditions. Taxpayers are asked
to absorb any difference. Because it is difficult to
calculate the cost of both producing commercial oil
shale and predicting its overall market rate, a price
guarantee can be a very valuable (or costly) subsidy.
For example, if fuel derived from oil shale could only
sell on the open market at $35 per barrel and a price
guarantee was set at $60 per barrel, taxpayers would

cover the gap, providing a $25 subsidy per barrel.
Some estimates have cited $30-$70 per barrel as a
point where oil shale becomes cost-competitive; but
even with a range this large, it is difficult to make
any assumption without having ever commercially
produced oil shale. Below (Table 2) is a list of price
guarantees provided to oil shale in the early 1980s
and their estimated value at the time.

In addition to loan and price guarantees, tax pro-
visions were written into the Internal Revenue Code
(IRC) to provide further incentives for oil shale pro-
duction. Created in the Windfall Profit Tax Act of
1980, Congress provided the alternative fuel produc-
tion tax credit—a $3 per barrel credit for oil shale and
other alternative fuel producers that was indexed to
inflation. The tax credit was designed to take effect
only when oil prices fell below $23.50 per barrel and
phase out when prices rose above $29.50 (1979 dol-
lars). Soon after, the Economic Recovery Tax Act of
1981 created multiple tax credits for the oil and gas
industry from which oil shale producers were also
able to benefit.

TABLE 2: PRICE GUARANTEES TO OIL SHALE

PROJECT TITLE

Parachute Creek Phase | Project!
Parachute Creek Phase | Project?
Parachute Creek Phase Il Project?

Cathedral Bluffs Project*

Seep Ridge Project®

COMPANY

Union Oil Company
Union Oil Company

Union Oil Company

Cathedral Bluffs
Shale Oil Company*

Geokinetics, Inc.

TOTAL VALUE
(MILLIONS)

July 1981 $400

DATE COMMITTED

October 1985 $173

December 1983 $2,700

July 1983 $378

December 1983 $24
TOTAL $3,675

* Jointly-owned by Tenneco Shale Oil Company and Occidental Petroleum Corporation

—

1987. http://www.gao.gov/assets/150/145485.pdf
Ibid.
Ibid.

abhwN

Ibid.

U.S. General Accounting Office. “Parachute Creek Shale Oil Project’s Economic and Operational Outlook.” June

Energy Law Journal. “Report of The Committee On Synthetic Fuels.” Vol. 5:1. 1984.
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SYNTHETIC FUELS CORPORATION

As described above, the U.S. Synthetic Fuels Cor-
poration (SFC) was created as a mechanism to pro-
vide subsidies for unconventional fossil fuels like oil
shale. The SFC was established in the Energy Secu-
rity Act of 1980, a bill that was enacted in response to
high oil prices in the 1970s. Under this act the DOE
provided the SFC with a $20 billion bank account to
be used for the creation and development of synthetic
fuel projects, including oil shale.® The SFC would
distribute loan guarantees and price-floor subsidies
while requiring production of synthetic fuels to be
equivalent to 500,000 barrels a day by 1987 and 2
million (or 1.5m) barrels a day by 1992.°

In 1986, six years after its creation, the SFC folded
after “spending billions without providing any
fuel.”" The recession that occurred in the early 1980s
coupled with a sharp drop in oil prices from $40 to
$8," made synthetic fuel production a costly invest-
ment. In addition, high interest rate and the passage
of the 1982 Tax Equity and Fiscal Responsibility Act,

GEOKINETICS’ OIL SHALE DEVELOPMENT SITE, 1981.
Image Courtesy of United States Geological Survey

which reduced incentives, made the large invest-
ments required to develop synthetic fuels look too
risky.'?

After the corporation’s initial investment of $20
billion in federal funds, the corporation was esti-
mated to have spent close to $88 billion over its six-
year lifetime.”” Sluggish activity at SFC, charges of
lavish spending, scandals, and improper manage-
ment were also cited as reasons behind SFC’s closure.
President Reagan drastically scaled back adminis-
trative costs and large subsidies, and required com-
panies to provide most of the capital for proposed
plants. Proposals, such as a $5 billion oil shale plant
in Parachute, Colorado that was operated by Exxon,
were shelved due to high costs without further fed-
eral funding (see case study that follows). Companies
already in the process of building plants, as was the
case with the $2.7 billion Great Plains Coal Gasifi-
cation Plant, feared significant losses and threatened
to cancel construction without further federal assis-
tance."
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including the gas to liquids (GTL), liquefied natural gas
(LNG) and gas to methanol are analyzed and compared,
and route competitiveness is expressed by the ratio of the
affordable gas price to the oil price of the project. The
results show that, when the oil price is 80 dollars/barrel, the
competitiveness of the GTL project and the LNG project for
the lubricant program are at the equivalent level and higher,
while the competitiveness of the GTL project and the
methanol project for the diesel program are significantly
lower. Through GTL, the hard linkage between the natural
gas price and the crude price will be realized, and the
LNG price will stand at the same high level as the oil
price. High—grade lubricant base oil produced from GTL
projects will impact greatly on the traditional lubricant
base oil business. Therefore, Chinese companies should
take countermeasures as soon as possible. According to the
long—term view, the methanol price will gradually rise and
caution should be exercised in the development of methanol
to olefin (MTO) projects.

Lessons from US and Canadian shale gas industry
policies

By WANG Nan & LEI Danfeng, Research Institute
of Petroleum Exploration & Development - Langfang
Branch, National Energy Shale Gas R&D (Experiment)
Centre; LIU Xingyuan, China Petroleum Materials
Corporation; DU Dong, Research Institute of Petroleum
Exploration & Development; YANG Jing, Research
Institute of Petroleum Exploration & Development-
Langfang Branch @

The US and Canadian governments have encouraged
unconventional resource development by introducing
a series of shale gas support policies. The policies
include offering tax credits for shale gas exploration
and development, establishing a special fund to
support research institutions carrying out technological
research, creating a diversified investment environment,
and establishing an open market mechanism. These
initiatives have significantly reduced the cost of shale
gas development and promoted the rapid development
of the shale gas industry. In the meantime, the US and
Canadian governments have strengthened industry
regulation and issued strict environmental policies to
protect water resources, fishery resources and wildlife
in the operation areas. In this study, a comprehensive
analysis of US and Canadian shale gas industry
policies has been conducted. It is recommended that
our government should draw experiences from shale
gas development in North America, where a series of

- 106 ,AE Bk AwIEE 20129

support policies have been introduced. China should
establish fund supporting projects, improve shale gas
development technologies through technical cooperation,
reduce environmental pollution and ensure that shale gas
resources are developed effectively and safely.

Condensate oil supply and demand trends and their
influence in Asia

By XU Haifeng, CNPC Economics & Technology Research
Institute @

In recent years, the development of natural gas
projects facilitated the rapid growth of condensate oil
production in Asia. In the years to come, condensate
oil production in Asia, in particular in the Persian
Gulf region, will continue growing and the crude, oil
product and natural gas markets of the whole region
will be reshaped. Condensate oil, causing a change in
the upstream development mechanism of the Middle
East and the Asia—Pacific region, is conducive to the
development of difficult natural gas projects. The new
round of investment in the construction of condensate oil
fractionation devices in the Middle East and the Asia—
Pacific region will influence the trading flow of naphtha
and petrol. South Korea and China will be the source
of the growth in condensate oil demand. Condensate
oil produced by Russia has started to enter the Asian
market. Naphtha is the decisive factor in the condensate
oil price level, and crude, petrol and intermediate
distillate also have an influence on the sale of condensate
oil. The key to determining future condensate oil prices
is the capacity of the Asia—Pacific region to absorb
increased naphtha from the Middle East and the capacity
of India to increase naphtha exports. Oil companies
have noticed the change to the condensate oil market
and are attempting to grasp opportunities to maximize
their benefits. Trading in condensate oil is increasingly
becoming an important part of the integration of the
global oil trade and the demand and supply balance.

The full text of each article is available in English
subject to charge
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Energy Tax Policy: Issues in the 114th Congress

Current Status of U.S. Energy Tax Policy?

Current U.S. energy tax policy is a combination of long-standing provisions and relatively new
incentives. Energy-related tax incentives also support both energy production and consumption.
Provisions supporting the oil and gas sector reflect desires for domestic energy production and
energy security, long-standing cornerstones of U.S. energy policy. Incentives for renewable
energy reflect the desire to have a diverse energy supply, also consistent with a desire for
domestic energy security. Incentives for energy efficiency are designed to reduce consumption of
energy from all energy sources. Incentives for renewable energy, energy efficiency, and
alternative technology vehicles reflect environmental concerns related to the production and
consumption of energy using fossil-based resources. Table 1 contains a current list of energy-
related tax expenditures and other energy tax provisions.”’

Fossil Fuels

There are a number of tax incentives currently available for energy production using fossil fuels.
They can be broadly categorized as (1) enhancing capital cost recovery; (2) subsidizing extraction
of high-cost fossil fuels; or (3) encouraging investment in non-petroleum or cleaner fossil fuel
energy options. Certain incentives are designed to support coal, while others tend to support the
oil and gas sector. The fossil fuels related incentives listed in Table 1 are estimated to reduce
federal tax revenues between 2015 and 2019.

Among the capital cost subsidies, the allowance of the percentage depletion method is estimated
to cost $8.8 billion between 2015 and 2019.%® Under percentage depletion, a deduction equal to a
fixed percentage of the revenue from the sale of a mineral is allowed. Total lifetime deductions,
using this method, typically exceed the capital invested in the project. To the extent that
percentage depletion deductions exceed project investment, percentage depletion becomes a
production subsidy, instead of an investment subsidy. In other words, taxpayers may be able to
claim allowances that reduce tax liability even after the cost of investment is fully recovered.
Other capital cost recovery provisions include expensing of intangible drilling costs related to
exploration and development and a decrease in the amortization period for certain geological and
geophysical (G&G) expenditures.” The expensing of exploration and development costs is
estimated to cost the federal government $7.5 billion in revenue losses over the 2015 through
2019 budget window, while the reduced amortization period for G&G expenditures is estimated
to cost $0.7 billion over the same time period.

(...continued)

powered vehicles. Even if the gas tax were to be viewed as one correcting for emissions, it would make more economic
sense to tax emissions rather than just those coming from the burning of fossil fuels by motor vehicles.

% See also U.S. Congress, Joint Committee on Taxation, Present Law and Analysis of Energy-Related Tax
Expenditures, committee print, 114" Cong., June 9, 2016, JCX-46-16.

27 Tax expenditures are government revenue losses attributable to tax provisions that allow for special exclusions,
exemptions, or deductions from income or provisions that provide special tax credits, preferential tax rates, of defer tax
liability. Technically, excise tax credits are not considered tax expenditures because they do not directly affect income
tax liability.

%8 The tax expenditure for percentage depletion is computed by subtracting the value of cost depletion, the standard
depletion method, from the value of percentage depletion. The resulting lifetime excess is the tax expenditure.

% Expensing costs means to deduct the full cost of an investment in the current tax year, rather than depreciate the costs
over a period of time.
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Effect of government subsidies for upstream oil infrastructure

on U.S. oil production and global CO, emissions
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EFFECT OF GOVERNMENT SUBSIDIES ON U.S. OIL PRODUCTION AND GLOBAL CO, EMISSIONS SEI-WP-2017-02

Among the basins evaluated here, the greatest impact at $100 per barrel would be for offshore
Gulf resources. This is because the region has the highest concentration of fields with high
break-even costs.

Figure 2: Share of U.S. oil resources that are subsidy-dependent as a function of oil

prices
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Note: The chart assumes a 10% hurdle rate.

Figure 2 also displays (in grey hatching) Rystad’s estimates of the U.S. oil resources that may
still be discovered, most of which would cost $70 per barrel or more to develop.?® These
estimates are speculative, so we do not assess the fields’ dependence on subsidies in detail here.
Still, should they prove as subsidy-dependent as the fields we do assess, the impact of subsidies
at higher prices would be larger than we currently estimate.?!

It is notable that industry dependence on subsidies increases at higher hurdle rates. If investors
used a hurdle rate of 15%, rather than the 10% rate used for Figure 2, 25 billion barrels of oil
(instead of 20) would be subsidy-dependent at $50 per barrel, and only 5 billion (instead of 23)
would proceed anyway. Thus, the total proportion of subsidy-dependent production would rise
to more than 80% at a 15% hurdle rate, compared with slightly less than 50% at a 10% hurdle
rate. Appendix lincludes a version of Figure 2 using a 15% hurdle rate instead of 10%.

20 These estimates include Rystad’s assessment of the Midland Basin Wolfcamp shale. Recent estimates of that
formation by the U.S. Geological Survey (USGS) indicate it could hold 20 billion barrels
(https://pubs.er.usgs.gov/publication/fs20163092). This is about 14 billion barrels more than Rystad’s (mid-2016)
estimate. Should the potential be as the USGS estimates, this could increase the U.S. economic oil resource by about
10%. However, because the USGS still considers these resources undiscovered, including them here would not affect
our findings on subsidy-dependent, already discovered resources.

2l For example, should the same amount of oil resource be subsidy-dependent at $100 per barrel (due to new
discoveries) as we estimate at $50 per barrel — 20 billion barrels — then 17% of the 120 billion barrels of not-yet-
producing oil at $100 per barrel could be subsidy-dependent.
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3.3 Effects on oil resources, production and CO; emissions

At prices of $50 per barrel, subsidies boost fields into profitability that contain an estimated 20
billion barrels of oil. Table 4 presents the scale of subsidy-dependent oil by basin, both in terms
of barrels and as a share of each basin’s resource base.

Although the absolute and relative quantities of each basin’s subsidy-dependent oil varies,
subsidies have a substantial impact in all of them. The impact in terms of barrels of oil is highest
in the Permian Basin. The share of each basin’s resource that is dependent on subsidies is
highest in the Gulf of Mexico.

Table 4: Impact of subsidies on undeveloped oil resources and GHG emissions (at
$50/bbl)

Economic oil Increase in economic oil
resources, Percent resources due to subsidies Increase in
Area discovered but =T — neI.G!-IG
not yet T (billion Gt CO emissions (Gt
Pl;"-'I’IdUCiEQ | barrels) ( 2) CO3)
(billion barrels)
Williston basin 4.1 59% 2.4 1.0 0.2
. . 20.3 40% 8.0 3.3 0.6
Permian basin
Gulf of Mexico 2.1 73% 1.5 0.6 0.1
Rest of 16.7 46% 7.6 3.1 0.6
u.s.
Total U.S. 43.3 45% 19.6 8.1 1.5

Source: SEl analysis based in part on data from Rystad Energy.

Once burned, the nearly 20 billion barrels of subsidy-dependent oil would release about 8
billion tonnes (Gt) CO,, as is also indicated in Table 4.2

Some further context on the relative scale of these emissions is helpful. The Intergovernmental
Panel on Climate Change (IPCC) has estimated that if society is going to maintain even a two-
thirds chance of limiting warming to the internationally agreed goal of 2°C (Clarke et al.
2014),% net global emissions from 2016 onward cannot exceed 840 Gt CO.. In that context, the
decision by the U.S. federal and state governments to continue subsidizing oil investment could
produce oil that, once burned, will produce CO. emissions equivalent to about 1% of the
remaining global carbon budget that all sectors of all economies.

It can also be helpful to compare this added production to the amount of oil that the U.S. might
produce in a 2°C-consistent scenario. Some researchers have explored this question, using
models that minimize the cost of meeting the global budget (McGlade and Ekins 2015; IEA

22 We use “tonnes” to denote metric tons. To estimate CO2 emissions, we use Rystad’s assumed energy content of
5.51 MMBtu/ barrel and apply standard carbon contents of crude oil of 20.31 kg C / MMBtu from the EPA’s national
greenhouse gas inventory (U.S. EPA 2014).

23 Here, we adjust the IPCC’s 990 Gt CO2 budget from 2012 to 2100 (IPCC 2013) by the CO2 emissions that have
been released in the four years since, or 150 Gt CO».
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ANALYTICAL PERSPECTIVES

Table 13-4. PRESENT VALUE OF

SELECTED TAX EXPENDITURES

FOR ACTIVITY IN CALENDAR YEAR 2017

(In millions of dollars)

2017 Present

Provision Value of
Revenue Loss
5| Deferral of income from controlled foreign corporations (normal tax Method) ...........veeerernreenrernmeennrenrinneeenennns 63,630
7|Expensing of research and experimentation expenditures (normal tax method) ............ooeevreerrerrreenneenrenmeenrennns 3,390
22| Credit for holding clean renewable ENErgy BONMS ........c...ireererrierriirerissis s ssssessessens 0
9 |Expensing of exploration and development COSES = FUEIS .........vvuurrermrrerreeriinneeieiseees st 740
36 |Expensing of exploration and development COStS = NONFUBIS ...........cvueverirnriiimsisiesiseiessssss s sssssssnens 40
40 |Expensing of multiperiod imber groWing COSES ........urwrirririrmiirinssssesssssssssssssesssessssssssesssssssssssssssesssssssenses 110
45 |Expensing of certain multiperiod production COSts = AGHCURUIE ..........vvererrreerernrrinrenreiesssesessesssssssssesessssssenens 50
44| Expensing of certain capital 0Utlays = 8QHICURUIE ..........rverurverreeseriieseseesessssssssssssssssessssssssssssssssssssssssssssssnns 30
50| Expensing of reforestation EXPENGIUIES ...........veerrrermreemmrieinsissesisssesssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 20
66| Accelerated depreciation 0N reNtal NOUSING .........c..ceuurrveermrriiermessieseresisnesssssesssssseesssseessesssssssss s sessens 14,080
77| Depreciation of buildings other than rental -5,300
78 | Accelerated depreciation of machinery and eQUIPMENt ..........cc.rrerireenrirriinsisssssessesssssss s ssesssssssenens 27,200
78 |Expensing of certain small investments (normal tax MEthOT) .........cvereererrrrnrernrrinresreesssees s esssssssnens 1,320
105 |Credit for holders of Zone ACAAEMY DONAS ........v.cuuurrvermrerirsrersseeessieeeesss s ssssess s esss st 160
65| Credit for ow-INCOMe hOUSING INVESIMENTS .........urveermurrrimrirrrieresrissesssssesssss s ssss st sessens 9,120
102 |Qualified tUIION PrOGIAMS .......covveumurriiermreiieresriessereiss e sesse st ssss st 3,990
144 | Defined benefit EMPIOYET PIANS ....vuuurviureireriseeesesisee st es e ees bbb 29,729
145 | Defined contribution €MPIOYET PIANS ........cueuureruueremmeriseieseesieeesesis s ss st 79,310
146 |Exclusion of IRA contributions and BarMINGS .............eveeurermmrriiereseressesssssssssesseessssessssessssssssesssssssssssssssessens 1,600
146 |Exclusion of Roth eamings and diStDULONS ..........c...urermrmrerimmeressieressiseesssssesessssssesssssessssssssessesssssssseses 5,300
146 |Exclusion of non-deductible IRA earnings 500
148 | Exclusion of contributions and earnings for Self-EMpIoyed PIANS ...........ccrverreererinneeeneisneeessesessesessesssseeens 5,480
165 | Exclusion of interest on public-purpose bonds .............couceeeceeenne 16,520
Exclusion of interest on non-public purpose bonds ... 4,260
170 | Deferral of interest on U.S. SAVINGS DONGS ......vvvuueieusrrissiisseirisssssssesessseesssesssssssss s ssssssssessens 260

tax method is that all R&E expenditures are successful
and have an expected life of five years.

8. Credit for increasing research activities.—
The baseline tax system would uniformly tax all returns
to investments and not allow credits for particular activi-
ties, investments, or industries. In contrast, the Tax Code
allows an R&E credit of up to 20 percent of qualified re-
search expenditures in excess of a base amount. The base
amount of the credit is generally determined by multiply-
ing a “fixed-base percentage” by the average amount of
the company’s gross receipts for the prior four years. The
taxpayer’s fixed base percentage generally is the ratio of
its research expenses to gross receipts for 1984 through
1988. Taxpayers can elect the alternative simplified cred-
it regime, which equals 14 percent of qualified research
expenses that exceed 50 percent of the average qualified
research expenses for the three preceding taxable years.

Energy

9. Expensing of exploration and development
costs, fuels.—Under the baseline tax system, the costs of
exploring and developing oil and gas wells and coal mines
or other natural fuel deposits would be capitalized and

then amortized (or depreciated) over an estimate of the
economic life of the property. This insures that the net
income from the well or mine is measured appropriately
each year.

In contrast to this treatment, current law allows imme-
diate deduction, i.e. expensing, of intangible drilling costs
for successful investments in domestic oil and gas wells
(such as wages, the cost of using machinery for grading
and drilling, and the cost of unsalvageable materials used
in constructing wells). Current law also allows immediate
deduction of eligible exploration and development costs
for domestic coal mines and other natural fuel depos-
its. Because expensing allows recovery of costs sooner,
it is more generous for the taxpayer than amortization.
Expensing provisions for exploration expenditures apply
only to properties for which a deduction for percentage
depletion is allowable. For oil and gas wells, integrated
oil companies may deduct only 70 percent of intangible
drilling costs and must amortize the remaining 30 per-
cent over five years. Non-integrated oil companies may
expense all such costs.

10. Excess of percentage over cost depletion, fu-
els.—The baseline tax system would allow recovery of
the costs of developing certain oil, gas, and mineral fuel
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properties using cost depletion. Cost depletion is similar
in concept to depreciation, in that the costs of developing
or acquiring the asset are capitalized and then gradually
reduced over an estimate of the asset’s economic life, as is
appropriate for measuring net income.

In contrast, the Tax Code generally allows independent
fuel producers and royalty owners to take percentage de-
pletion deductions rather than cost depletion on limited
quantities of output. Under percentage depletion, taxpay-
ers deduct a percentage of gross income from fossil fuel
production. In certain cases the deduction is limited to
a fraction of the asset’s net income. Over the life of an
investment, percentage depletion deductions can exceed
the cost of the investment. Consequently, percentage de-
pletion offers more generous tax treatment than would
cost depletion, which would limit deductions to an invest-
ment’s cost.

11. Exception from passive loss limitation for
working interests in oil and gas properties.—The
baseline tax system accepts current law’s general rule
limiting taxpayers’ ability to deduct losses from passive
activities against nonpassive income (e.g., wages, interest,
and dividends). Passive activities generally are defined as
those in which the taxpayer does not materially partici-
pate, and there are numerous additional considerations
brought to bear on the determination of which activities
are passive for a given taxpayer. Losses are limited in an
attempt to limit tax sheltering activities. Passive losses
that are unused may be carried forward and applied
against future passive income.

An exception from the passive loss limitation is provid-
ed for a working interest in an oil or gas property that the
taxpayer holds directly or through an entity that does not
limit the liability of the taxpayer with respect to the inter-
est. Thus, taxpayers can deduct losses from such working
interests against nonpassive income without regard to
whether they materially participate in the activity.

12. Capital gains treatment of royalties on
coal.—The baseline tax system generally would tax all
income under the regular tax rate schedule. It would not
allow preferentially low tax rates to apply to certain types
or sources of income. For individuals, tax rates on regu-
lar income vary from 10 percent to 39.6 percent (plus a
3.8-percent surtax on high income taxpayers), depending
on the taxpayer’s income. In contrast, current law allows
capital gains realized by individuals to be taxed at a pref-
erentially low rate that is no higher than 20 percent (plus
the 3.8-percent surtax). Certain sales of coal under roy-
alty contracts qualify for taxation as capital gains rather
than ordinary income, and so benefit from the preferen-
tially low 20 percent maximum tax rate on capital gains.

13. Exclusion of interest on energy facility
bonds.—The baseline tax system generally would tax all
income under the regular tax rate schedule. It would not
allow preferentially low (or zero) tax rates to apply to cer-
tain types or sources of income. In contrast, the Tax Code
allows interest earned on State and local bonds used to
finance construction of certain energy facilities to be ex-
empt from tax. These bonds are generally subject to the
State private-activity-bond annual volume cap.

14. Enhanced oil recovery credit.—A credit is
provided equal to 15 percent of the taxpayer’s costs for
enhanced oil recovery on U.S. projects. The credit is re-
duced in proportion to the ratio of the reference price of
oil for the previous calendar year minus $28, adjusted for
inflation from 1990, to $6.

15. Energy production credit.—The baseline tax
system would not allow credits for particular activities,
investments, or industries. Instead, it generally would
seek to tax uniformly all returns from investment-like
activities. In contrast, the Tax Code provides a credit for
certain electricity produced from wind energy, biomass,
geothermal energy, solar energy, small irrigation power,
municipal solid waste, or qualified hydropower and sold
to an unrelated party. Wind facilities must have begun
construction before January 1, 2020. Facilities that be-
gin construction in 2017 receive 80 percent of the credit,
facilities that begin construction in 2018 receive 60 per-
cent of the credit, and facilities that begin construction in
2019 receive 40 percent of the credit. Qualified facilities
producing electricity from sources other than wind must
begin construction before January 1, 2017. In addition
to the electricity production credit, an income tax credit
is allowed for the production of refined coal for facilities
placed in service before January 1, 2012. The Tax Code
also provided an income tax credit for Indian coal facili-
ties. The Indian coal facilities credit expired on December
31, 2016.

16. Marginal wells credit.—A credit is provided for
crude oil and natural gas produced from a qualified mar-
ginal well. A marginal well is one that does not produce
more than 1,095 barrel-of-oil equivalents per year, with
this limit adjusted proportionately for the number of days
the well is in production. The credit is no more than $3.00
per barrel of qualified crude oil production and $0.50 per
thousand cubic feet of qualified natural gas production.
The credit for natural gas is reduced in proportion to the
amount by which the reference price of natural gas at the
wellhead for the previous calendar year exceeds $1.67 per
thousand cubic feet and is zero for a reference price that
exceeds $2.00. The credit for crude oil is reduced in pro-
portion to the amount by which the reference price of oil
for the previous calendar year exceeds $15.00 per barrel
and is zero for a reference price that exceeds $18.00. All
dollar amounts are adjusted for inflation from 2004.

17. Energy investment credit.—The baseline tax
system would not allow credits for particular activities,
investments, or industries. Instead, it generally would
seek to tax uniformly all returns from investment-like
activities. However, the Tax Code provides credits for
investments in solar and geothermal energy property,
qualified fuel cell power plants, stationary microturbine
power plants, geothermal heat pumps, small wind prop-
erty and combined heat and power property. A temporary
credit of up to 30 percent is available for certain quali-
fied property placed in service before January 1, 2017. For
solar energy, a temporary credit is available for property
for which construction begins before January 1, 2022, and
which is placed in service before January 1, 2024. The
credit is 30 percent for property that begins construction
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Table 13-1. ESTIMATES OF TOTAL INCOME TAX EXPENDITURES FOR FISCAL YEARS 2017-2027

(In millions of dollars)

Total from corporations and individuals

2018-
2017 | 2018 | 2019 | 2020 | 2021 2022 | 2023 | 2024 | 2025 | 2026 | 2027 2027

National Defense:
Exclusion of benefits and allowances to armed forces

—_

personnel 12,400/ 12,830 11,640| 11,680 12,040| 12,520| 13,040| 13,590 14,190 14,820 15,490 131,840
International affairs:
2 |Exclusion of income earned abroad by U.S. citizens ....... 6,600) 6,930 7,280 7,640/ 8,020 8,420 8,840 9,290| 9,750/ 10,240 10,750 87,160
3|Exclusion of certain allowances for Federal employees
1o (0T 1o RO 1,370 1,430| 1,510 1,580 1,660 1,740{ 1,830] 1,920 2,020{ 2,120| 2,230 18,040
4 |Inventory property sales source rules exception 3,320| 3,570| 3,840| 4,170| 4,480| 4,760 5,070 5410 5,780 6,180 6,640 49,900

o

Deferral of income from controlled foreign corporatlons
(normal tax method) ...| 107,200| 112,560| 118,190| 124,100| 130,310| 136,820| 143,660 150,850| 158,390| 166,310| 174,620| 1,415,810

Deferred taxes for financial firms on certain income
€AMEA OVEISEAS .....voereceeireeeiieieiseeisesse s issies 16,080/ 16,880| 17,730 18,620| 19,550 20,520| 21,550| 22,630| 23,760 24,950 26,190 212,380

(2]

General science, space, and technology:

Expensing of research and experimentation
expenditures (normal tax method)

8| Credit for increasing research activities

-

8,330| 8,340| 9,140| 10,100, 10,910 11,640 12,310| 13,040| 13,820| 14,660| 15,540 119,500
11,500| 12,250| 13,010 13,820/ 14,680 15,600 16,580| 17,630| 18,730| 19,900| 21,140 163,340

Energy:
9|Expensing of exploration and development costs, fuels ..|  -650|  -290 -30 120 200 260 290 290 300 350 370 1,860
10 |Excess of percentage over cost depletion, fuels ............. 440 550 600 640 700 830 990( 1,110{ 1,210, 1,360, 1,510 9,500

11 |Exception from passive loss limitation for working

interests in oil and gas properties ....... 20 20 20 20 20 30 30 30 30 30 30 260
12 |Capital gains treatment of royalties on coal . 140 160 150 140 150 150 160 160 170 180 190 1,610
13 |Exclusion of interest on energy facility bonds 10 10 10 10 10 10 10 30 30 30 30 180

% [Enhanced oil recovery credit> 270| <350 400> 450 440 460 500 530 510 490 440 4,570

15 |Energy production credit ! .| 1590| 2230 2870/ 3430/ 3,880 4,280 4,600 4,790| 4,850 4,750, 4,440 40,120
6| Marginal wells credit 2........ooeveeeereresreeee 70|C_110D 70 30 30 40 100 140 180 210 230 1,140
17 |Energy investment credit ! .| 1850| 3410/ 3470/ 3330 3,330 2,710/ 1,630 670 80| -120| -150 18,360
18 |AICONOI fUEI CIEAIS 2 .....ooovveeevcerrseeeveeeesseeenseessse 20 0 0 0 0 0 0 0 0 0 0 0
19 |Bio-Diesel and small agri-biodiesel producer tax credits ® ...... 40 0 0 0 0 0 0 0 0 0 0 0
20 | Tax credits for clean-fuel burning vehicles and refuellng
property . 590 680 670 490 360 330 280 240 180 130 100 3,460
21|Exclusion of utility conservation subsidies . 470 490 520 540 570 590 620 650 680 710 750 6,120
22| Credit for holding clean renewable energy bonds * ......... 70 70 70 70 70 70 70 70 70 70 70 700
23 | Deferral of gain from dispositions of transmission
property to implement FERC restructuring policy ....... -190| -270| -210| -190| -150| -120 -70 -20 0 0 0 -1,030
24 | Credit for investment in clean coal facilities 140 110 100 250 320 190 20 -20 -10 -10 -10 940
25 |Temporary 50% expensing for equipment used in the
refining of liquid fUelS e -1,380| -1,140f -930| -740{ -560| -370| -180 -40 0 0 0 -3,960
é atural gas distribution pipelines treated as 15-year
L DIOPEMY oo 140 @ 150 150 120 60 -20| -100| -190| -270| -320 -270
27 |Amortize all geological and geophysical expenditures
OVET 2 YBAIS ..ot 70 60 70 70 70 80 70 60 40 40 50 610
28| Allowance of deduction for certain energy efficient
commercial building Property ..........ccccerevrerneerneeens 30 -10 -30 -30 -30 -30 -30 -30 -30 -30 -30 -280
29 |Credit for construction of new energy efficient homes ..... 170 70 10 0 0 0 0 0 0 0 0 80
30|Credit for energy efficiency improvements to existing
homes 290 0 0 0 0 0 0 0 0 0 0 0
31|Credit for residential energy efficient property . 1,430 1,380| 1,360 1,250/ 1,060 530 120 20 0 0 0 5,720
32 |Qualified energy conservation bonds 5 .... 30 30 30 30 30 30 30 30 30 30 30 300
33|Advanced Energy Property Credit ........... 50 0 -20 -20 -10 -10 0 0 0 0 0 -60
34 |Advanced nuclear power production credit .. 0 0 170 440 550 550 550 550 550 550 550 4,460
35|Reduced tax rate for nuclear decommissioning funds ... 210 230 240 260 270 280 290 310 320 340 350 2,890
Natural resources and environment:
36 |Expensing of exploration and development costs,
noNfuel MINETAlS ..........covrvrevrerireeeeeerieees 40 50 50 50 50 50 50 50 50 50 50 500
37 |Excess of percentage over cost depletion, nonfuel
MINEIAIS ..ot 140 140 150 150 150 150 150 150 140 140 140 1,460
38 |Exclusion of interest on bonds for water, sewage, and
hazardous waste facilities 420 410 420 420 450 500 540 580 610 650 680 5,260



bixua
椭圆形

bixua
椭圆形

bixua
椭圆形

bixua
椭圆形

bixua
椭圆形

bixua
椭圆形


i 16



@Congressional

A " Research

Service

Oil and Natural Gas Industry Tax Issues in the
FY2014 Budget Proposal

Robert Pirog
Specialist in Energy Economics

October 30, 2013
Congressional Research Service
7-5700
WWW.CI'S.gOV
R42374
CRS Report for Congress

Prepared for Members and Committees of Congress



Oil and Natural Gas Industry Tax Issues in the FY2014 Budget Proposal

Table 1. FY2014 Oil/Gas Industry Tax Proposal Revenue Estimates

(in millions of dollars)

Proposed Change 2014 2014-2018 2014-2023
Repeal Enhanced Oil Recovery Credit 0 0 0
Repeal Credits for Oil and Gas from Marginal Wells 0 0 0
Repeal Expensing of Intangible Drilling Costs 1,663 8,986 10,993
Repeal Deduction for Tertiary Injectants 8 54 107
Repeal Passive Loss Exception for Working Interests 7 42 74
in Oil and Natural Gas Properties
Repeal Percentage Depletion for Oil and 1,039 5211 10,723
Natural Gas Wells
Repeal the Domestic Manufacturing Deduction for 1,119 8,824 17,447
Oil and Natural Gas Companies
Increase Geological and Geophysical Amortization 60 1,138 1,363
Periods
Totals 3,896 24,255 40,707

Source: FY2014 federal budget request, Analytical Perspectives, Governmental Receipts, p. 191.

Notes: Revenues represent changes from current law. A zero entry in Table | implies no revenue effect under
current and forecasted conditions in oil and natural gas markets. Order of proposals is as per the budget
proposal.

Asshown in Table 1, the proposed tax changes would have the effect of raising an estimated $3.9
billionin FY2014. Almost all (96%) of the revenues from the proposed tax preference reped
from FY 2014-FY 2023 would come from only three of the proposals, while two of the proposals
would provide no revenue at all.

Compared to the FY 2013 budget proposal, the current proposal estimates less revenue received in
the current year, $3.9 billion compared to $4.8 billion, but higher revenues over the 10-year
period, $40.7 billion compared to $38.6 billion. The major difference in the revenue estimates
comes from arevision of the revenue gains from repealing the domestic manufacturing deduction
for the oil and natural gas industries. That provision was expected to yield $11.6 billion over the
10-year time horizon in 2013, compared to $17.4 billion in the current estimate. In addition, the
repeal of the expensing of intangible drilling expenses provision is expected to yield $11 billion
in the 2014 proposal, compared to $13.9 billion in the 2013 budget proposal .

Repeal Enhanced Oil Recovery Credit

The enhanced oil recovery credit provides for a credit of 15% of allowable costs associated with
the use of oil recovery technologies, including the injection of carbon dioxide, to supplement
natural well pressure, which can enhance production from older wells. The credit is only available
during periods of low ail prices, determined by yearly guidance with respect to what congtitutes a
low price. The credit has not been in effect over the past several years. Elimination of this credit
would likely not have any effect on current, or expected, oil production, as oil prices are generally
expected to remain high. Periods of low oil prices are usually associated with excess supply in the
market. During periods of excess supply, itisunlikely that keeping older, higher-cost, low-
production wells producing is an effective strategy for oil companies. Revenues from these wells

Congressional Research Service 2


bixua
高亮
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are unlikely to cover operating costs in periods of low prices, athough the credit could provide
the margin that keeps some of these wellsin production.

Repeal Credit for Oil and Gas from Marginal Wells*

The marginal well tax credit wasimplemented as the result of a recommendation by the National
Petroleum Council in 1994.° The purpose was to keep low-production oil and natural gas wellsin
production during periods of low pricesfor those fuels. The tax credit is designed to maximize
U.S. production levels even when energy markets result in low world pricesfor oil, and low
regional prices for natural gas. It isbelieved that up to 20% of U.S. oil production and 12% of
natural gas production might be sourced from wells of this category. The credit was enacted in
2004, but has not been utilized because market prices have been high enough since that timeto
justify production on economic grounds without the application of the credit. The credit is not
likely to be an important factor if prices remain high, or if the United States is successful in
transitioning to alternative energy sources. The high-cost wells that fall into the marginal well
category are likely to be some of the first eliminated on economic efficiency groundsif a
reduction in petroleum prices occurs even if the credit were maintained.

Repeal Expensing of Intangible Drilling Costs

The expensing of intangible drilling costs has been part of the federal tax code since 1913.
Intangible drilling costs generally include cost items that have no salvage value, but are necessary
for the drilling of an exploratory well, or the development of awell for production. Intangible
drilling costs cover awide range of activities and physical supplies, including ground clearing,
draining, surveying, wages, repairs, supplies, drilling mud, chemicals, and cement required to
commence drilling, or to prepare for development of awell. The purpose of alowing current-year
expensing of these costsis to attract capital to what has historically been a highly risky
investment. Current expensing allows for a quicker return of invested funds through reduced tax
payments.

In recent years, the risk associated with finding oil has been reduced, but not eliminated, through
the use of advanced technology, including three-dimensional seismic analysis and advanced
horizontal drilling technigues, among others. These advances make expensive “dry holes’ less
likely, and expand the physical range of exploration and production activities available from a
drilling rig, reducing the cost of exploration of prospective oil and natural gas fields.®

In the current law, the full expensing of intangible drilling costs is available to independent oil
producers. Since 1986, major integrated oil companies have been able to expense 70% of their

4 Marginal wells produce on average less than 15 barrels per day, produce heavy oil, or produce up to 25 barrels per
day, but with 95% or more water content.

® The credit is $3 per barrel (inflation adjusted), and/or $0.50 per thousand cubic feet of natural gas (inflation adjusted)
from amarginal well. The credit phases out once threshold prices are reached.

5 According to Energy Information Administration data, in 1961 there were 44,254 oil and natural gas exploration and
development wells drilled in the United States, of which 17,331 were dry (39%). In 2011, 45,529 oil and natural gas
exploration and development wells were drilled in the United States, of which 4,761 were dry (10%). Data available at
http://www.eia.doe.gov. Part of the reduced cost of dry holesis offset by the cost of using new technologies.
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intangible drilling costs and capitalize the remaining 30% over a 60-month period. The FY 2014
budget proposal would repeal both direct expensing and the accel erated capitalization provision,
and replace them with generally applicable accounting procedures for cost recovery.

Administration estimates are that the repeal of the expensing of intangible drilling costs provision
will yield $10.9 billion in revenue over the decade to 2023. In response to a similar tax proposa
in the FY 2010 federal budget proposal, the Independent Petroleum Association of America
(IPAA) estimated that the tax change would result in an initial year reduction in investment in
U.S. oil development of about $3 billion.” IPAA’s estimated reduction in oil development
spending implied an amost dollar-for-dollar relationship between higher taxes and reduced
investment. Little empirical evidence for the estimate was provided. The effect of the elimination
of the expensing of intangible drilling costs in FY 2012 was estimated by IPAA to result in an
amost immediate one-third reduction in drilling budgets.®

Actua reductionsin drilling budgets are likely to be determined by the effect of increased taxes
in conjunction with the price of oil. If the price of oil were to settle in the $40-per-barrel range
that prevailed in December 2008, the burden of additional tax expense on the independent firms
could reduce drilling activity. The combination of low oil prices and additional taxes might not
justify the development of relatively high-cost resources, especialy in deep waters, asin the Gulf
of Mexico. However, with the October 2013 price of oil around $100 per barrel, reflecting
political unrest in the Middle East as well as other factors, the additional tax expenseislikely to
have asmaller effect on reducing oil development activity.’

Repeal Tertiary Injectants Deduction

Tertiary injection expenses, including the injectant cost, can be fully deducted in the current tax
year. Supporters of the favorable current treatment of these expenses point to the importance of
tertiary recovery methods in maintaining the output of older wells, as well as the environmental
advantages of injecting carbon dioxide, a primary tertiary injectant, into wells. Repeal of the
deduction, or less favorable tax treatment of the expenses, would be likely to reduce oil output
from older producing fields during periods when the profit margin, and the price of oil, islow.
During a period of high oil prices, the repeal islikely to have a smaller effect on production
levels.

Repeal Passive Loss Exception for Working Interests
in Oil Properties

Repeal of the passive loss exception for working interestsin oil and natural gas propertiesisa
relatively small item in terms of tax revenues, estimated at $74 million from FY 2014 to FY 2023.
The provision exempts working interests, investments, in gas and oil exploration and

" Independent Petroleum Association of America, “New Natural Gas and Oil Taxes Would Crush America's Clean
Energy and Energy Security,” http://www.ipaa.org/news/docs/ObamasNewtaxes2009.pdf.

8 | ndependent Petroleum Association of America, “Increasing Taxes on America s Independent Natural Gas and Oil
Producers—A Bad Idea,” http://www.ipaa.org.

9 On October 18, 2013, the observed futures price of West Texas Intermediate on the NYMEX was $101.1 per barrel.
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devel opment from being categorized as “passive income (or l0ss)” with respect to the Tax Reform
Act of 1986. This categorization permits the deduction of losses accrued in oil and gas projects
against other active income earned without limitation, and is believed to act as an incentive to
induce investors to finance oil and gas projects.

Repeal Percentage Depletion Allowance

Percentage depletion is the practice of deducting from an oil company’s grossincome a
percentage value, in the current law 15%, which represents, for accounting and tax purposes, the
total value of the oil deposit that was extracted in the tax year. Percentage depletion has along
history in the tax treatment of the oil industry, dating back to 1926. The purpose of the percentage
depletion allowance is to provide an analog to normal business depreciation of assets for the oil
industry, in effect equating the tax treatment of oil deposits to the tax treatment of capital
equipment in more traditional manufacturing industries. The analogy is based on the observation
that both capital equipment in traditional manufacturing, as well as an oil deposit, are “wasting
resources’ in the sense that they both require capital investment to generate an income stream,
and that both will eventually become nonproductive through obsol escence or through wearing
out. Depreciation allowances are applied against the investment in capital equipment, and
depletion allowances are applied to the value of oil deposits as away to recover initial
investments.

In its current form, the allowance is limited to domestic U.S. production by independent
producers, on the first 1,000 barrels per day, per well, of production, and is limited to 65% of the
producer’s net income.

Percentage depl etion was eliminated for the major oil companiesin 1975. Although major oil
companies' profits were likely affected by the tax change, their production of oil showed little
variation as aresult. Production of oil within the United States remains attractive for companies
because ownership of the oil is allowed in this country. In most areas of the world, ownership of
oil isvested in the national oil company, as a proxy for the state itself. The result is generaly a
lower share of revenues for private oil companies producing outside the United States. The
Administration projects that the repeal of the percentage depletion allowance would yield tax
revenues of approximately $10.7 billion over the period FY 2014 through FY 2023.

Repeal Manufacturing Tax Deduction (§199)

A provision in the proposed budget for FY 2014 that affects both independent and the major
companies oil and natural gastax liability isthe repeal of the domestic manufacturing tax
deduction for those industries.’® As shown in Table 1, the Administration estimates that the repeal
of this deduction for the oil and natural gas industries would contribute $1.1 billion in revenuein
2014, $8.8 billion for the period FY 2014 to FY 2018. Thetotal increase in tax revenueis
estimated to be $17.4 billion from FY 2014 to FY 2024, according to estimates reported in the
budget proposal.

1% The FY 2014 budget proposal also requests repeal of the deduction for coal and other hard mineralsin addition to oil
and natural gas. This proposal is revenue-neutral in the sense that revenues gained by the repeal of the deduction for
these industries would be used to finance an increase in the deduction rate for other domestic manufacturing firms.
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Introduction

This publication discusses common business
expenses and explains what is and is not de-
ductible. The general rules for deducting busi-
ness expenses are discussed in the opening
chapter. The chapters that follow cover specific
expenses and list other publications and forms
you may need.

Note. Section references within this publica-
tion are to the Internal Revenue Code and regu-
lation references are to the Income Tax Regula-
tions under the Code.

Comments and suggestions. We welcome
your comments about this publication and your
suggestions for future editions.

You can send us comments from /RS.gov/
FormComments. Or you can write to:

Internal Revenue Service

Tax Forms and Publications

1111 Constitution Ave. NW, IR-6526
Washington, DC 20224

Although we cannot respond individually to
each comment received, we do appreciate your
feedback and will consider your comments as
we revise our tax forms, instructions, and publi-
cations.


https://www.irs.gov/FormComments
https://www.irs.gov/FormComments
http://www.irs.gov
http://www.irs.gov/Spanish
http://www.irs.gov/Chinese
http://www.irs.gov/Korean
http://www.irs.gov/Russian
http://www.irs.gov/Vietnamese

Basis reduction for corporations. A corpora-
tion must reduce the amortizable basis of a pol-
lution control facility by 20% before figuring the
amortization deduction.

More information. For more information on
the amortization of pollution control facilities,
see sections 169 and 291(c) and the related
regulations.

Research and
Experimental Costs

You can elect to amortize your research and ex-
perimental costs, deduct them as current busi-
ness expenses, or write them off over a 10-year
period (see Optional write-off method below).

If you elect to amortize these costs, deduct
them in equal amounts over 60 months or more.
The amortization period begins the month you
first receive an economic benefit from the costs.

For a definition of “research and experimen-
tal costs” and information on deducting them as
current business expenses, see chapter 7.

Optional write-off method. Rather than am-
ortize these costs or deduct them as a current
expense, you have the option of deducting
(writing off) research and experimental costs
ratably over a 10-year period beginning with the
tax year in which you incurred the costs. For
more information, see Optional Write-Off of
Certain _Tax_Preferences, later, and section
59(e).

Costs you can amortize. You can amortize
costs chargeable to a capital account (see
chapter 1) if you meet both of the following re-
quirements.
® You paid or incurred the costs in your trade
or business.
® You aren't deducting the costs currently.

How to make the election. To elect to amor-
tize research and experimental costs, complete
Part VI of Form 4562 and attach it to your in-
come tax return. Generally, you must file the re-
turn by the due date (including extensions).
However, if you timely filed your return for the
year without making the election, you can still
make the election by filing an amended return
within 6 months of the due date of the return
(excluding extensions). Attach Form 4562 to
the amended return and write “Filed pursuant to
section 301.9100-2” on Form 4562. File the
amended return at the same address you filed
the original return.

Your election is binding for the year it is
made and for all later years unless you obtain
approval from the IRS to change to a different
method.

Optional Write-Off of
Certain Tax Preferences

You can elect to amortize certain tax preference
items over an optional period beginning in the
tax year in which you incurred the costs. If you
make this election, there is no AMT adjustment.

The applicable costs and the optional recovery
periods are as follows.
e (Circulation costs—3 years.
® Intangible drilling and development
costs—60 months.
* Mining exploration and development
costs—10 years.
e Research and experimental costs—10
years.

How to make the election. To elect to amor-
tize qualifying costs over the optional recovery
period, complete Part VI of Form 4562 and at-
tach a statement containing the following infor-
mation to your return for the tax year in which
the election begins.
® Your name, address, and taxpayer identifi-
cation number.
® The type of cost and the specific amount of
the cost for which you are making the elec-
tion.

Generally, the election must be made on a
timely filed return (including extensions) for the
tax year in which you incurred the costs. How-
ever, if you timely filed your return for the year
without making the election, you can still make
the election by filing an amended return within 6
months of the due date of the return (excluding
extensions). Attach Form 4562 to the amended
return and write “Filed pursuant to section
301.9100-2” on Form 4562. File the amended
return at the same address you filed the original
return.

Revoking the election. You must obtain con-
sent from the IRS to revoke your election. Your
request to revoke the election must be submit-
ted to the IRS in the form of a letter ruling before
the end of the tax year in which the optional re-
covery period ends. The request must contain
all of the information necessary to demonstrate
the rare and unusual circumstances that would
justify granting revocation. If the request for rev-
ocation is approved, any unamortized costs are
deductible in the year the revocation is effec-
tive.

Depletion

Introduction

Depletion is the using up of natural resources
by mining, drilling, quarrying stone, or cutting
timber. The depletion deduction allows an
owner or operator to account for the reduction
of a product's reserves.

There are two ways of figuring depletion:
cost depletion and percentage depletion. For
mineral property, you generally must use the
method that gives you the larger deduction. For
standing timber, you must use cost depletion.

Topics
This chapter discusses:

® Who can claim depletion
® Mineral property
e Timber

Useful Items
You may want to see:

Publication

0 544 Sales and Other Dispositions of
Assets

[ 551 Basis of Assets

Form (and Instructions)

O Schedule E (Form 1040) Supplemental
Income and Loss

0 Schedule K-1 (Form 1065) Partner's
Share of Income, Deductions,
Credits, etc.

L Schedule K-1 (Form 1120S)
Shareholder's Share of Income,
Deductions, Credits, etc.

1 6198 At-Risk Limitations
0 8582 Passive Activity Loss Limitations
O T (Timber) Forest Activities Schedule

See chapter 13 for information about getting
publications and forms.

Who Can Claim
Depletion?

If you have an economic interest in mineral
property or standing timber, you can take a de-
duction for depletion. More than one person
can have an economic interest in the same min-
eral deposit or timber. In the case of leased
property, the depletion deduction is divided be-
tween the lessor and the lessee.

You have an economic interest if both the
following apply.

® You have acquired by investment any in-
terest in mineral deposits or standing tim-
ber.

® You have a legal right to income from the
extraction of the mineral or cutting of the
timber to which you must look for a return
of your capital investment.

A contractual relationship that allows you an
economic or monetary advantage from prod-
ucts of the mineral deposit or standing timber is
not, in itself, an economic interest. A production
payment carved out of, or retained on the sale
of, mineral property is not an economic interest.

Individuals, estates, and trusts who
claim depletion deductions may be lia-
(L) ble for the AMT. For tax years begin-

ning after 2017, the Tax Cuts and Jobs Act,
section 12001, repealed the corporate AMT.

Basis adjustment for depletion. You must

reduce the basis of your property by the deple-

tion allowed or allowable, whichever is greater.
Chapter 9

Depletion Page 35
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The Value of Energy Tax Incentives for Different Types of Energy Resources: In Brief

Table 2. Energy-Related Tax Preferences, 2016

billions of dollars

Provision 2016 Cost
Fossil Fuels

Credits for investments in Clean Coal Facilities 0.2
Expensing of Exploration and Development Costs: Oil and Gas 1.8
Excess of Percentage over Cost Depletion: Oil and Gas 0.7
Excess of Percentage over Cost Depletion: Other Fuels 0.2
Amortization of Geological and Geophysical Expenditures Associated with Oil and Gas 0.1
Exploration

Amortization of Air Pollution Control Facilities 0.5
|5-year Depreciation Recovery Period for Natural Gas Distribution Lines 0.2

Exceptions for Publicly Traded Partnerships with Qualified Income Derived from Certain Energy-

Related Activities

Alternative Fuel Mixture Credit 0.6

Subtotal, Fossil Fuels 5.2
Renewables

Energy Credit, Investment Tax Credit (ITC) 2.6

Production Tax Credit (PTC) 34

Residential Energy-Efficient Property Credit I.1

Credit for Investment in Advanced Energy Property 0.3
5-year Depreciation Recovery Period for Certain Energy Property (solar, wind, etc.) 0.3
Treasury Grant in Lieu of Tax Credit 0.1
Subtotal, Renewables 7.8
Efficiency
Credit for New Energy-Efficient Homes 0.4
Deduction for Energy-Efficient Commercial Buildings 0.2
Credit for Energy-Efficient Improvements to Existing Homes 0.5
Subtotal, Efficiency 1.1
Renewable Fuels
Biodiesel Tax Credits 3.6
Subtotal, Renewable Fuels 3.6

Alternative Technology Vehicles
Credit for Plug-In Electric Vehicles 0.3

Subtotal, Alternative Technology Vehicles 0.3

(...continued)

facilities is currently de minimis. However, should qualifying capacity be placed in service by the end of 2020, there
may be positive tax expenditures associated with this provision.
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A. Federal Tax Provisions

To begin, income earned in the production or dis-
tribution of energy is subject to the U.S. income tax,
mostly that on corporate income, which has a top
federal marginal rate of 35 percent. Table 5 indicates
the share of assets in various energy-related indus-
tries subject to the corporate income tax. The vast
bulk of assets in the mining, utilities, and petroleum
and coal-manufacturing sectors is subject to corpo-
rate income tax.

Table 5. Share of Assets Subject to Corporate

Income Tax

Industry Corporate
Income-Tax
Treatment

Mining 92.3%

Utilities 99.6%

Petroleum and Coal Products, Manufacturing 99.2%

Retail Gasoline Sales 47.6%

Pipeline Transportation 68.5%

Source: Congressional Budget Office (2006), table 3

I analyze energy investments in this paper assuming
that firms are subject to federal and state corporate
income taxes.® Many energy firms are subject to the
corporate alternative minimum tax (AMT). While I do
not analyze the corporate AMT in detail in this paper,
I do note in various places where my analytic results
can be affected by the AMT.?

1. DEPRECIATION

Under the current tax code, capital assets are de-
preciated according to the Modified Accelerated
Cost Recovery System (MACRS), with recovery pe-
riods ranging from three to thirty-nine years. A de-
clining-balance method is used to depreciate most
capital, at either 200 percent (three-, five-, seven-,
and ten-year property) or 150 percent (fifteen- and
twenty-year property), with the option to shift to
straight-line depreciation at whichever point it be-
comes advantageous to do so. Assuming that firms
switch to straight-line depreciation at the point where

straight-line provides a larger deduction than declin-
ing-balance, the two key parameters are the recovery
period of the asset and the declining-balance deduc-
tion rate. Table 6 illustrates how an asset with a value
of $1 would be depreciated under straight-line and
double-declining-balance rules, assuming a seven-
year recovery period.

Under straight-line depreciation, the taxpayer is al-
lowed to deduct one-seventh of the value of an asset
with a recovery period of seven years. The remaining
basis in each year is the share of the asset that has not
yet been depreciated and that can be depreciated in
future years. At the end of seven years, all the asset
has been depreciated, and zero basis remains. Under
the double-declining-balance method, two-sevenths
of the value of the asset may be depreciated in the
first year. In subsequent years, two-sevenths of the
remaining basis may be taken as a deduction. With
these rules, the asset would never be fully depreci-
ated. Thus taxpayers at any point may switch to ap-
plying straight-line depreciation to the remaining ba-
sis. After year three, it is not advantageous to switch
to straight-line, since the deduction allowed in year
four would equal 0.364/4 = 0.091, which is less than
the amount allowed under double-declining balance
(0.104). In the following year, it is advantageous to
switch, and the remaining basis is depreciated over
the final three years of the asset.”’ Tax depreciation
effectively reduces the purchase price of an asset.!

Electric generating capital is depreciated over different
tax lives, depending on the type of plant. Recovery
periods range from five years for renewable energy to
twenty years for coal. High-voltage electricity transmis-
sion lines received a fifteen-year recovery period in
the Energy Policy Act of 2005. That act also clarified
the depreciation of natural-gas gathering (seven years)
and reduced the recovery period of distribution pipe-
lines from twenty years to fifteen. In addition, the new
law contains a provision allowing partial expensing of
new refinery capacity placed in service before 2012.
The provision allows for 50 percent expensing, with
the remainder deducted, as under current law.

New deprecation provisions for “smart grid” technol-
ogy were included in the Emergency Economic Stabi-
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For purposes of percentage depletion, before EPACTO05, an independent oil
producer was one that, on any given day, (1) did not refine more than 50,000 barrels
of oil and (2) did not have aretail operation grossing more than $5 million a year
(IRC 8§ 613A[d]). EPACTOS raised the 50,000 barrel daily limit to 75,000. In
addition, the act changed the refinery limitation from actual daily production to
averagedaily productionfor thetaxableyear. Accordingly, theaveragedaily refinery
runs for the taxable year may not exceed 75,000 barrels. For this purpose, the
taxpayer would calcul ate average daily refinery runs by dividing total refinery runs
for the taxable year by the total number of daysin the taxableyear. Thisiseffective
for taxable years ending after the date of enactment.

Natural Gas Distribution Lines Treated as 15-Year Property

For purposesof determining the depreciation deduction, EPACTO05 established
al15-year recovery period for natural gasdistribution lines. Prior to thisamendment,
natural gas distribution lines were assigned a 20-year recovery period. This
provisionsiseffectivefor property, theoriginal useof which beginswith thetaxpayer
after April 11, 2005, which is placed in service after April 11, 2005, and before
January 1, 2011, and does not apply to property subject to a binding contract on or
before April 11, 2005.

Temporary Expensing for Equipment Used in Oil Refining

Before the enactment of EPACTO05, depreciation rules (the Modified
Accelerated Cost Recovery System, MACRS) required oil refinery assets to be
depreciated over 10 years using the double declining balance method.”” Under the
2005 act, refineries are allowed to irrevocably elect to expense 50% of the cost of
qualified refinery property, with no limitation on the amount of the deduction. This
provision was enacted to increase investmentsin existing refineries so asto increase
petroleum product output and reduce prices.

The expensing deduction is allowed in the taxable year in which therefinery is
placed in service. The remaining 50% of the cost remains eligible for regular cost
recovery provisions. To qualify for the deduction (1) original use of the property
must commence with thetaxpayer; (2)(a) construction must be pursuant to abinding
construction contract entered into after June 14, 2005, and before January 1, 2008,
(b) in the case of self-constructed property, construction began after June 14, 2005,
and before January 1, 2008, or (c) therefinery is placed in service before January 1,
2008; (3) the property must be placed in service before January 1, 2012; (4) the
property must meet certain production capacity requirementsif itisan additionto an
existing refinery; and (5) the property must meet al applicable environmental laws
when placed in service. Certain types of refineries, including asphalt plants, are not
eligiblefor the deduction, and thereisaspecial rulefor sale-leasebacks of qualifying
refineries. If the owner of therefinery isacooperative, it may elect to alocate all or
apart of the deduction to the cooperative owners, all ocated on the basisof ownership

¥ Under the double declining balance method of calculating depreciation deductions, the
annual deduction is a fixed percentage (200% or double the straight-line rate) of the
difference between asset cost and prior year depreciation deductions.
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interests. Thisprovision iseffectivefor qualifying refineries placed in service after
date of enactment (i.e., it became effective on August 9, 2005).

Arbitrage Rules Not To Apply to Prepayments for Natural Gas

EPACTO5 creates a safe harbor exception to the general rule that tax-exempt,
bond-financed prepayments violate the tax code's arbitrage restrictions. The term
investment-type property doesnot include aprepayment under aqualified natural gas
supply contract. The act also provides that such prepayments are not treated as
privateloansfor purposesof the private businesstests. Thus, aprepayment financed
with tax-exempt bond proceeds for the purpose of obtaining a supply of natural gas
for service area customers of a governmental utility would not be treated as the
acquisition of investment-type property. The safe harbor provisions do not apply if
the utility engagesin intentional actsto render (1) the volume of natural gas covered
by the prepayment to be in excess of that needed for retail natural gas consumption
and (2) the amount of natural gasthat is needed to fuel transportation of the natural
gas to the governmental utility. This provision is effective for obligations issued
after date of enactment.

Natural Gas Gathering Lines Treated as Seven-Year Property

Under tax law prior to the enactment of EPACTO5, the recovery period for
natural gas gathering lines could be either 7 or 15 years, depending on whether they
were classified as production or transportation equipment. Several court cases
reflected the ambiguous tax treatment. Natural gas pipelines had a recovery period
of 15 years, whereas natural gas distribution lines had arecovery period of 20 years
(which, as noted above, was reduced to 15 years). EPACTO5 assigned natural gas
gathering lines a seven-year recovery period for MACRS depreciation deductions.

EPACTO5 defined a natural gas gathering line as the pipe, equipment, and
appurtenances determined to be a gathering line by the Federal Energy Regulatory
Commission (FERC) or used to deliver natural gas from the well-head or common
point to the point at which the gas first reaches (1) a gas processing plant, (2) an
interconnection with an interstate transmission line, (3) an interconnection with an
intrastate transmission pipeline, or (4) adirect connection with alocal distribution
company, agasstoragefacility, or anindustrial consumer. Also, theact requiresthat
the original use of the property begin with the taxpayer. This provision became
effectivefor property placed in service after April 11, 2005, excluding property with
respect to which the taxpayer or related party had a binding acquisition contract on
or before April 11, 2005.

Pass Through to Owners of Deduction for Capital Costs
Incurred by Small Refiner Cooperatives in Complying with
EPA Sulfur Regulations

IRC 8 45H alowsasmall refiner to claim atax credit for the production of low-
sulfur diesel fuel that isin compliancewith Environmental Protection Agency (EPA)
sulfur regulations (the Highway Diesel Fuel Sulfur Control Requirements). The
credit is $2.10 per barrel of low-sulfur diesel fuel produced; it is limited to 25% of
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Dataset: Fossil Fuel
Support - USA

Measure Incidence Indicator Stage Fuel Type
Gross Production Tax Rebate for Land and natural resources Producer Support Estimate Extraction or mining stage Petroleum Crude oil 233,714
3D Seismic Wells Natural gas 749,286
Gross Production Tax Rebate for Petroleum Crude oil 2,299,810
Economically At Risk Wells Natural gas 7,373,190
Gross Production Tax Exemption Petroleum Crude oil 1,468,616
for O&G Owned by Government Natural gas 4,708,384
Gas Marketing Deduction Against
Gross Prodiiction Tax 14,339,000
Sales Tax Exemption for Electricity Cost of Intermediate Inputs Petroleum Crude oil
llsed in Fnhanced Oil Recovery 1,956,000
Gas Gross Production Tax Land and natural resources 144,987,592
Exemptions + Oil Extraction Tax Natural gas 39,225,903
éeveraﬁce—Tax Exemption for Petroleum Crude oil 12,176,375
Stripper Wells Natural gas 32,311,550
Severance-Tax Oil and Gas Ad Petroleum Crude oil 0
Valorem Credit Natural gas 0
Cook Inlet Platform Royalty Relief Petroleum Crude oil 1,746,852
Natural gas 0
Small Cook Inlet Discoveries Petroleum Crude oil 0
Royalty Relief Natural gas 0
Royalty Modification for Ooguruk Petroleum Crude oil
—— 26,192,088
Taxable Per Barrel Credit Output Returns 523,000,000
Gas Storage Facility Credit Capital Transportation of fossil Natural gas 0
LNG Storage Facility Credit fuels (e.g., through 0
Gas Exploration and Development Land and natural resources E;(tréctioh or mining stage 0
g:‘;rshsr Value Reduction Petroleum Crude oil 0
Natural gas 0
Qil and Gas Industry Service Petroleum Crude oil 0
Expenditures Credit Natural gas 0
Sales Tax Exemption for Oil & Gas Capital Petroleum Crude oil 58,446,419
Equipment Natural gas 76,453,581
Property-Tax Exemption for Cost of Intermediate Inputs Petroleum Crude oil
Intanaihle Drillino Fxnensec 0
In-State Refinery Tax Credit Capital 0
Impact Assistance Credit 0
Natural gas 0
Severance-Tax Reductions for Low- Land and natural resources Petroleum Crude oil 0
Volume Wells Natural gas 0
Severance-Tax Reductions for New Petroleum Crude oil 0
QOil-Shale Facilities Natural gas 0
Natural gas 0
Severance-Tax Exemption for Low- Petroleum Crude oil 0
Volume Oil-Shale Production Natural gas 0
Natural gas 0
Occupational-Privilege-Tax Labour Petroleum Crude oil 0
Exemption for Oil and Gas Workers Natural gas 0
Natural gas 0
Reduced Value for Certain Mineral Land and natural resources Petroleum Crude oil 0
Properties Natural gas 0
Natural gas 0
Sales-Tax Exemption for CO2 Used Cost of Intermediate Inputs Petroleum Crude oil
in Tertiarv Recoverv 0
Sales-Tax Exclusion for Installation 0
of Board Roads in Oil-fields Natural gas 0
Sales-Tax Exclusion on Drilling Petroleum Crude oil 0
Rigs Natural gas 0
Natural gas 0
Sales-Tax Exemption for Repairs Petroleum Crude oil 0
and Materials Used on Dirilling Rigs Natural gas 0
Severance Tax Exemptions for Land and natural resources Petroleum Crude oil 112,514,683
Crude Oil and Natural Gas Natural gas 30,440,468
Cost of Complying with Sulphur Cost of Intermediate Inputs Petroleum Crude oil 0
Regulations Natural gas 0
Natural gas 0
Full Expensing of Capital Capital Petroleum Crude oil 0
Investments in Qualified New. Natural gas 0
Refinery Capacity Natural gas 0
Gross Production and Excise Tax  Enterprise Income Petroleum Crude oil 149,073
Credits, Small Business and Rural Natural gas 477,927
lieal{v:Tra-nsfer :I'ax E)kémption for Land and natural resources Petroleum Crude oil 0
Resource Leases Natural gas 0
Severance-Tax Reduction for Petroleum Crude oil 0
Stripper Wells Natural gas 0
Natural gas 0
Severance-Tax Reduction for Petroleum Crude oil 0
Tertiary Recovery Natural gas 0
Natural gas 0



24-Month Severance-Tax
Reduction

Severance-Tax Reduction for
Warknwver \Welle

Severance-Tax Reduction for Idle
Wells

Severance-Tax Exemption for

Flared Natural Gas
Sales-Tax Exemption for
Transporting Drilling Rigs

Sales-Tax Exemption for Certain
Well Services

Qualified Capital Expenditure Capital
Credit

Sales-Tax Exemption for CO2 Used Cost of Intermediate Inputs
in Tertiary Production

Severance-Tax Credit for Certain
RRDN Prniects
Reduced Tax Rate for Certain
Wells Outside the Bakken and

Three Forks Region

Coal Conversion Tax Exemptions

Sales tax exemption for oil Capital
Development Credit for Small Output Returns

Producers and New Areas

Sales tax exemption for CO2 used Cost of Intermediate Inputs
for enhance oil recovery

Sales tax exemption for natural

nas

Alternative Credit for Exploration Capital

Exclusion of Low Volume Oil & Gas Land and natural resources
Wells
Coalbed Methane Exemption

Percentage Depletion of Mineral Capital
and Other Resources

Excess of Percentage over Cost
Depletion

Natural Gas Severance Tax Land and natural resources
Sisnensinn far Harizontal Wells

Natural Gas Severance Tax

Susnension far Inactive Wells

Natural Gas Severance Tax

Sisnensinn far Neen Wells
Natural Gas Severance Tax_

Suspension for New covery

\Alalle

Reduced Severance Tax on

Incanahle Oil Well Gas

Reduced Severance Tax on

Incanahle Gas Well Gas

Oil Deduction Severance Tax on Output Returns
Transnortation Fees

Severance Tax Suspension on Oil Land and natural resources
fram Harizantal Wells

Severance Tax Suspension on Oil

from Inactive Wells

Severance Tax Suspension on Oil

fram Deen Wells

Severance Tax Suspension on Oil

from New Disrnverv \Wells

Severance Tax Suspension on Oil

fram Tertiarv Recovery

Reduced Severance Tax Rate on

Incanahle Oil Wells

Reduced Severance Tax Rate on

Qil fram Strinner Wells

Severance Tax Exclusion on Flared

or \/ented Natiiral Gas

Severance Tax Exclusion for

Natural Gas Used in Field

Nnaratinnec

Severance Tax Exclusion for

Carhon Rlack Pradiicers

Excess of Percentage over Cost Capital
Depletion

Enhanced Oil Recovery Deduction Land and natural resources

Gross Production Tax Rebate for
Horizontally Drilled Wells

Gross Production Tax Rebate for
Reestablished Production

Gross Production Tax Rebate for
Production Enhancement

Gross Production Tax Rebate for
Deep and Ultra Deep Wells
Gross Production Tax Rebate for
New Discovery Wells

Refining or processing
stage

Extraction or mining stage

Transportation of fossil
filels (e o thronnh
Extraction or mining stage

Refining or processing
stane
Extraction or mining stage

Petroleum

Natural gas
Petroleum

Natural gas

Petroleum

Natural gas
Petroleum

Natural gas
Petroleum
Natural gas
Petroleum

Natural gas

Petroleum

Natural gas

Petroleum

Natural gas
Petroleum
Natural gas
Petroleum

Natural gas

Petroleum
Natural gas
Petroleum
Natural gas

Petroleum
Natural gas
Petroleum

Natural gas

Petroleum

Natural gas

Petroleum
Natural gas
Petroleum
Natural gas
Petroleum
Natural gas
Petroleum
Natural gas
Petroleum
Natural gas
Petroleum
Natural gas
Petroleum
Natural gas

Crude oil
Natural gas

Crude oil

Crude oil
Natural gas

Crude oil
Natural gas

Crude oil

Crude oil
Natural gas

Crude oil
Natural gas

Crude oil

Natural gas

Crude oil

Crude oil
Natural gas

Crude oil

Crude oil

Crude oil

Motor
Gas/diesel

Crude oil

Crude oil

Crude oil

Crude oil

Crude oil

Crude oil

Crude oil

Crude oil

=]

o o o oo oo

440,577,070
166,422,930
0
0

o

© o0 oo o oo

36,291,357
13,708,643
0
0
0

0
36,291,357
13,708,643
126,748
4,373,252
0
6,241,163
1,438,101
0

0

84,472,151
170,506

10,107,072

1,000,000
916,891
21,768,480
363,029
11,872,434
5,969,788
11,081,247
20,000,000
13,039,821
5,192,613
19,512,184

518,675

7,453,016

370,144
4,550,880
14,590,120
43,747
140,253
1,741,322
5,682,678
220,637
707,363
1,897,052
6,081,948
548,502
1,758,498
86,305
276,695
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Fossil fuel programs. Fossil fuel programs were appropriated $3.1 billion
in electricity-related R&D funding from fiscal year 2002 through fiscal year
2007. Appropriations for these programs were relatively constant during
the 6-year period we examined. Appropriations totaled $531 million in
fiscal year 2002, peaked at $574 million in fiscal year 2004, and then
returned to $531 million in fiscal year 2007. Most of the funding variation
within these programs was due to the Clean Coal Power Initiative, which
is aimed at accelerating the deployment of advanced technologies to
reduce air emissions and other pollutants from coal-burning power plants.
Funding for the Clean Coal Power Initiative decreased from $210 million in
fiscal year 2004 to $62 million in fiscal year 2005, before increasing to $75
million in fiscal year 2007. Other significant fossil fuel energy programs
include the fuels and power systems program, which provides research
funding aimed at reducing coal-burning power plant carbon emissions, and
the FutureGen program, which focuses on the technical capability of
coproducing electricity and hydrogen with near-zero emissions.

Renewable programs. Renewable programs were appropriated $1.4 billion
in electricity-related R&D funding from fiscal year 2002 through fiscal year
2007. During this period, appropriations for these programs grew by 23
percent, increasing from $248 million in fiscal year 2002 to $305 million in
fiscal year 2007. Variations in funding were primarily attributable to
funding for the Solar program, which makes up the largest share of
renewable program funding. Here, funding more than doubled between
fiscal year 2006 and 2007, rising from $99 million to $203 million. Other
renewable energy programs include wind, biomass, and geothermal
programs. The hydrogen R&D program was not included in our analysis as
hydrogen primarily is used as an alternative fuel for transportation.

Based on our review of the Department of the Treasury (Treasury)
estimates, the sum of revenue loss estimates associated with tax
expenditures specifically related to electricity totaled $18.2 billion from
fiscal year 2002 to fiscal year 2007.> Over this period, revenue loss
estimates associated with these tax expenditures increased by 88 percent,

3Summing tax expenditure estimates provides a gauge of general magnitude but does not
take into account interactions between individual provisions. Of the $18.2 billion amount,
we could assign $16.5 billion to fuel types. We could not assign one electricity-related tax
expenditure, deferral of gain from dispositions of transmission property, to a fuel type. This
tax expenditure totaled $1.7 billion during the period of our analysis. All tax expenditure
estimates are based on projections using prior year data; whereas historical data are
available for federal receipts and outlays, the last available values for tax expenditures
remain estimates.

Page 3 GAO-08-102 Federal Electricity Subsidies
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Appendix I: Briefing to the Senate Committee
on Environment and Public Works

Results in Brief

For electricity-related R&D, we estimate
» DOE received $11.5 billion (2007 dollars) in funding from FY2002 to FY2007.
* Funding grew by 35 percent from FY2002 to FY2007.

* Funding spread across several fuels: about $6.2 billion was provided to
nuclear, $3.1 billion to fossil fuels, and $1.4 billion to renewables.

For electricity-related tax expenditures, we estimate
» Tax expenditures totaled $18.2 billion (2007 dollars) from FY2002 to FY2007.
* Grew by 88 percent from FY2002 to FY2007.

» Tax expenditures largely go to fossil fuels: about $13.7 billion was provided to
fossil fuels and $2.8 billion to renewables.

« We did not include the credit for production from advanced nuclear power
facilities because there is no current revenue loss from the credit as advanced
nuclear facilities have yet to be constructed.

Federal loan and loan guarantees, preferred borrowing, and other activities
may also subsidize electricity.

HEEEE -

Page 18 GAO-08-102 Federal Electricity Subsidies
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Federal Financial Interventions and Subsidies in Energy Markets 2007

Table ES3. Allocation of Electricity Production and Other Energy Subsidies (million 2007

dollars)
FY 2007 FY 2007
Electricity Other FY 2007
Production Energy Total Energy
Subsidies Subsidies Subsidies
Subsidy and Support Category and Support | and Support | and Support
Fuel Specific’ 5,105 2,330 7,435
Transmission and Distribution 2 1,235 - 1,235
Federal Utilities and RUS Borrowers Capacity® 407 - 407
Energy Subsidies Unrelated to Electricity Production* - 7,504 7,504
Total 6,747 9,834 16,581

NOTES: Totals may not equal sum of components due to independent rounding.

'Includes fuel-related tax expenditures, R&D, and direct expenditures applicable entirely to a specific type of
electric generation, or primary fuel production-related subsidies allocated to either electricity or other sectors
based on each sector’s proportionate consumption of the applicable fuel. Excludes fuels that have no role in
electricity production such as ethanol and other biofuels.

2 Includes transmission and distribution-related tax expenditures, R&D, and $360 million of estimated financial
support attributable to Federal utilities’ and RUS borrowers’ debt associated with transmission and distribution
assets.

®Reflects the estimated portion of Federal utilities’ and RUS borrowers’ interest support attributable to long-term
debt associated with capacity and certain TVA and BPA regulatory assets. This support is then assigned by
fuel-type.

*Includes tax and direct expenditures for end-use activities and transportation-related alternative fuels. Among
these subsidies are conservation programs, residential and commercial energy efficiency programs, and
ethanol and biofuels tax credits.

Sources: See Table 26, Table 27 and Table 30.

Findings Regarding Electricity Production-Related Subsidies

Subsidies and support related to electricity production are estimated at $6.7 billion
(Table ES3), or about 41 percent of total energy subsidies. A significant portion of
electricity subsidies and support ($1.2 billion, or 18 percent of total electricity subsidies and
support) is directed to electric plant or infrastructure, such as transmission. Another $407
million consists of capital cost support associated with electric generation assets of Federal
utilities and RUS loans. The beneficiaries of this support are electricity consumers who
purchase power produced by the Federal utilities and RUS borrowers. The estimated interest
subsidy associated with these assets is allocated by fuel type. The remaining $5.1 billion of
electricity subsidies are either directed at specific types of electricity production, based on fuel
type or investment, or expenses associated with upstream production and transportation of
fuels used in electricity production—all of which either affect the cost of the input fuel or reduce
the cost of generating equipment used to produce electricity.

Xiv Energy Information Administration / Executive Summary
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Federal Financial Interventions and Subsidies in Energy Markets 2007

Tax expenditures comprise about two-thirds of the total subsidies and support related to
electricity production (Table ES4). The alternative fuel production tax credit,' which is largely
directed to producers of coal-based synthetic fuels, also referred to as refined coal, accounted
for about one-half of total tax expenditures related to electricity production in FY 2007.

Nuclear programs, renewable programs, and non-fuel-specific electricity production
subsidies and support each ranged from $1 billion to $1.3 billion.

Natural gas and petroleum liquids receive a lower level of support from electricity
production-related subsidies and support than other fuel groups. Overall, electricity
production-related subsidies are spread broadly across the various fuel groups, probably more
so than in the past.”

Table ES4. Fiscal Year 2007 Electricity Production Subsidies and Support (million 2007 dollars)

Federal
Direct Tax Research & Electricity

Fuel End Use Expenditures | Expenditures | Development Support Total
Coal - 264 522 68 854
Refined Coal - 2,156 - - 2,156
Natural Gas and Petroleum - 203 4 20 227
Nuclear - 199 922 146 1,267
Renewables 3 724 108 173 1,008
Transmission and - 735 140 360 1,235
Distribution
Total 3 4,281 1,696 767 6,747

NOTES: Estimates of Federal electricity program support are based on the most recent audited annual reports for
Federally-owned utilities which conform to Federal fiscal year convention. The Rural Utilities Service estimate is
based on calendar year 2005 data.

Totals may not equal sum of components due to independent rounding.

Sources: See Table 34.

Electricity production subsidies and support per unit of production (dollars per
megawatthour) vary widely by fuel. Coal-based synfuels (refined coal) that are eligible
for the alternative fuels tax credit, solar power, and wind power receive, by far, the
highest subsidies per unit of generation, ranging from more than $23 to nearly $30 per
megawatthour of generation (Table ES5). Subsidies and support for these generation
sources are substantial in relationship to the price or cost of electricity at the wholesale or end-
user level. The average U.S. electricity price was about $53 per megawatthour at the
whoIeSSale level in 2006 and about $92 per megawatthour to end users in all sectors in FY
2007.

' The alternative fuel production tax credit was initially established in the Windfall Profit Tax Act of 1980 (Public Law 96-223). The
provision was codified in Section 29 of the Internal Revenue Code. It was subsequently modified by Section 710 of the American
Jobs Creation Act of 2004 (Public Law 108-357) to include synthetic coal, which was redefined as refined coal and recodified in
Section 45 of the Internal Revenue Code. The expiration date to qualify for the credit was extended in EPACT2005.
2 EIA did not analyze electricity production subsidies in particular in its 2000 report. However, a line item comparison of various
energy subsidies indicates that newer subsidy programs have been directed toward fuel groups and activities, such as renewables,
conservation, and transmission that previously received less attention.

Energy Information Administration Form EIA-861 “Annual Electric Power Industry Report,” 2006; and Energy Information
Administration, Electric Power Monthly December 2007, DOE/EIA 0026(0712) (Washington, DC, December 2007), Table 5.6.B.

Energy Information Administration / Executive Summary XV
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Federal Financial Interventions and Subsidies in Energy Markets 2007

Table ES5. Subsidies and Support to Electricity Production: Alternative Measures

Fuel/End Use

Alternative Measures of Subsidy and Support

FY 2007 Net

Generation FY 2007 Subsidy and

(billion Support
kilowatthours) (million 2007 dollars)

Subsidy and Support per
Unit of Production
(dollars/megawatthour)

Coal
Refined Coal

1,946 854
72 2,156

Natural Gas and Petroleum Liquids 919 227

Nuclear

Biomass (and biofuels)
Geothermal
Hydroelectric

Solar

Wind

Landfill Gas

Municipal Solid Waste
Unallocated Renewables
Renewables (subtotal)

Transmission and Distribution

Total

794 1,267
40 36

15 14
174

1 14
31 724
6 8
9 1
NM 37
1,008

NM 1,235

4,091 6,747

0.44
29.81
0.25
1.59
0.89

0.92
0.67
24.34
23.37
1.37
0.13
NM
2.80

NM
1.65

NOTES: Unallocated renewables include projects funded under Clean Renewable Energy Bonds and the Renewable

Energy Production Incentive.

NM=Not meaningful. Totals may not equal sum of components due to independent rounding.

Sources: See Table 35

The differences between rankings of subsidies and support based on absolute amounts
and amounts per megawatthour are driven by substantial differences in the amount of
electricity generation across fuels. Capital-intensive, baseload generating technologies,
such as coal-fired steam generators and nuclear generators, together produce about 70
percent of total net generation,* which tends to reduce their subsidies and support per unit of
production compared to the other fuel groups (Table ES5). For the same reason, electricity
subsidies for solar and wind show a relatively large subsidy per unit of production, as these
groups account for less than 1 percent of total net generation in the country. It is important to
recognize that the subsidies-per-megawatthour calculations are a snapshot taken at a particular
point in time. Some electricity sources, such as nuclear, coal, oil, and natural gas, have
received varying levels of subsidies and support in the past which may have aided them in
reaching their current role in electricity production.’ The impacts of prior subsidies, some of
which may no longer be in effect, are not measured in the current analysis.

A per-unit measure of electricity production subsidies and support may provide a better
indicator of its market impact than an absolute measure. For example, even though coal
receives more subsidies in absolute terms than wind power, the use of wind is likely to be more
dependent on the availability of subsidies than the use of coal.

* In fiscal year 2007, nuclear and coal accounted for 68 percent of total net generation.
® See Energy Information Administration, Federal Financial Interventions and Subsidies in Energy Markets 1999: Primary Energy,
SR/OIAF/99-03 (Washington, DC, September 1999); Energy Information Administration, Federal Energy Subsidies: Direct and

Indirect Interventions in Energy Markets, SR/EMEU/92-02 (Washington, DC, November 1992).
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Table 26. Allocation of Electricity Production and Other Energy-Subsidies, (million 2007 dollars)

FY 2007
Electricity FY 2007 FY 2007
Production Other Energy | Total Energy
Subsidies and Subsidies Subsidies

Subsidy and Support Category Support and Support | and Support
Fuel Specific' 5,105 2,330 7,435
Transmission and Distribution® 1,235 - 1,235
Federal Utilities and RUS Borrowers Capacity® 407 - 407
Energy Subsidies Unrelated to Electricity Production® - 7,504 7,504
Total 6,747 9,834 16,581

NOTES: Totals may not equal sum of components due to indepen@ent rounding. §

'Includes fuel-related tax expenditures, R&D, and direct expenditures applicable entirely to a specific type of electric
generation, or primary fuel production-related subsidies allocated to either electricity or other sectors based on each
sector’s proportionate consumption of the applicable fuel. Excludes fuels that have no role in electricity production,
such as ethanol and other biofuels.

%Includes transmission and distribution-related tax expenditures, R&D, and the financial support attributable to Federal
utilities’ and RUS borrowers’ debt associated with transmission and distribution assets with an estimated value of $360
million (See Table 34).

®Reflects the estimated portion of Federal utilities’ and RUS borrowers’ interest support attributable to long-term debt
associated with capacity plant and certain TVA and BPA regulatory assets. This support is then assigned by fuel-type.

*Includes tax and direct expenditures for end-use activities and transportation-related alternative fuels. Among these
subsidies are conservation programs, residential and commercial energy efficiency programs, and ethanol and biofuels
tax credits.

Sources: Office of Management and Budget, Budget of the United States Government, Fiscal Year 2008-Appendix.
Office of Management and Budget, Analytical Perspectives Budget of the United States Government, Fiscal Year 2008,
Federal Receipts and Collections, http://www.whitehouse.gov/omb/budget/fy2008/. Joint Committee on Taxation,
“Estimated Budget Effects Of The Conference Agreement For Title XIll of H.R. 6, The Energy Tax Incentives Act Of
2005," JCX59-05, July 27, 2005. (Washington, DC, November 2007).

Energy Information Administration, Form EIA-860, "Annual Electric Generator Report," 2006; Energy Information
Administration, Form EIA-906, "Power Plant Report;" and Form EIA-920, "Combined Heat and Power Plant Report,"
October 2006 through September 2007.

To the extent these incentives provide benefits to all users of transmission facilities placed
under the operational control of RTOs/ISO, all forms of generation benefit. Accordingly, these
tax expenditures are included in non-production-related electricity subsidies. Subsidies
unrelated to electricity production, totaling $7.5 billion, are not included in the estimate of direct
and indirect subsidies for electricity production, as are $2.3 billion in fuel-related subsidies that
are allocated to consumers, i.e., residential, commercial, industrial and transportation, based
their direct receipt and consumption of the applicable fuel.

Allocation of Subsidies

This portion of the chapter describes the method used to allocate the four categories of
subsidies described above. The following four sections provide a description of the
methodology and the specific subsidies that comprise the $16.6 billion of total energy-related
subsidies and support, and the $6.7 billion assigned to electricity production.
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Per-Unit Electricity Subsidies by Fuel Type

When grouped by type of subsidy, tax expenditures account for $4.3 billion of the estimated
$6.7 billion in electric production subsidies (Table 34). R&D is the second largest category of
subsidies at $1.7 billion. When allocated by fuel type fuel type, refined coal alternative fuel
production tax credits account for one-half at $2.2 billion, followed by nuclear at $1.3 billion and
non-fuel specific electricity subsidies at $1.2 billion. Renewable electricity production received
an estimated $1.0 billion in subsidies, of which $724 million consists of tax expenditures.

Table 34. Fiscal Year 2007 Electricity Production Subsidies and Support (million 2007 dollars)

Federal
Direct Tax Research & Electricity
Fuel/Other Expenditures | Expenditures | Development Support
Coal - 264 522 68
Refined Coal - 2,156 - -
Natural Gas and Petroleum Liquids - 203 4 20
Nuclear - 199 922
Renewables 724 108

Transmission and Distribution 735 140

Total 3 4,281 1,696
NOTE: Totals may not equal sum of components due to independent rounding.

Sources: Office of Management and Budget, Budget of the United States Government Fiscal Year 2008-Appendix, Office
of Management and Budget, Analytical Perspectives Budget of the United States Government, Fiscal Year 2008, Federal
Receipts and Collections. See, http://www.whitehouse.gov/omb/budget/fy2008/. Joint Committee on Taxation, "Estimated
Budget Effects Of The Conference Agreement For Title XIll Of H.R. 6, The Energy Tax Incentives Act Of 2005," JCX59-05,
July 27, 2005. Energy Information Administration, Electric Power Annual 2006, DOE/EIA-0348(2006) (Washington, DC,
November 2007). Energy Information Administration, Form EIA-906, "Power Plant Report;" Form EIA-920 "Combined Heat
and Power Plant Report;" October 2006-September 2007. Tennessee Valley Authority SEC 10-K, 2006. Bonneville Power
Administration 2006 Annual Report. Southeastern Power Administration 2005 Annual Report. Southwestern Power
Administration 2004-2006 Annual Report and Western Area Power Administration 2006 Annual Report.

The per-unit subsidies are calculated as the subsidies allocated to each fuel type divided by the
FY 2007 electricity generated by each fuel type (Table 35). Refined-coal-related generation
receives the largest subsidy in absolute terms, at roughly $2 billion, as well as the highest per-
unit value at $29.81 per megawatthour. Renewable electricity production, in aggregate,
received subsidies totaling $1.0 billion, but the per-unit subsidy in aggregate is $2.80 per
megawatthour. On a fuel-specific basis, solar and wind subsidies receive the second-and-third
highest per unit subsidies. However, the total value of subsidies received by each of these
technologies was roughly in proportion to their relative share of net generation. As, a result,
their respective per-unit subsidies are nearly equal. In the case of solar, the per-unit subsidy
estimate of $24.34 per megawatthour is a function of the relatively high allocation of subsidies
received, $14 million, and its low share of total electricity production. Wind received $724 million
in subsidies, valued at $23.37 per megawatthour.
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Table 35. Subsidies and Support to Electricity Production: Alternative Measures

Alternative Measures of Subsidy and Support

Subsidy and
FY 2007 Net Support Value Subsidy and Support Per
Generation (billion 2007 unit of Production

Fuel/End Use kilowatthours) (million dollars) (dollars/megawatthours)
Coal 1,946 854 0.44
Refined Coal 72 2,156 29.81
Natural Gas and Petroleum Liquids 919 207 0.25
Nuclear 794 1,267 1.59
Biomass (and Biofuels) 40 36 0.89
Geothermal 15 14 0.92
Hydroelectric 258 174 0.67
Solar’ 1 14 24.34
Wind 31 724 23.37
Landfill Gas 6 8 1.37
Municipal Solid Waste 9 1 0.13
Unallocated Renewables NM 37 NM
Renewables (subtotal) 360 1,008 2.80
Transmission and Distribution NM 1,235 NM
Total 4,091 6,747 1.65

NOTES: Total may not equal sum of components due to independent rounding.

Unallocated renewables include projects funded under Clean Renewable Energy Bonds and the Renewable Energy
Production Incentive.

NM = Not meaningful.
'Net generation rounded to the nearest whole number. The actual value is 583 million kilowatthours.

Sources: Energy Information Administration, Forms EIA-906, "Power Plant Report;" Form EIA-920, "Combined Heat
and Power Plant Report;" October 2006-September 2007.

Of the $9.8 billion in energy subsidies not related to electricity (Table 36), about one-third of the
total promotes fuels, particularly ethanol and biodiesel, which are eligible to receive a blender’s
credit under the Volumetric Ethanol Excise Tax Credit (VEETC). Blenders receive a $0.51 per
gallon credit for each gallon of ethanol that is blended with gasoline for use as a motor fuel. In
FY 2007, ethanol (and biofuels) consumption was just over half a quadrillion Btu, or about one
half of one percent of all the energy consumed in the United States. On a consumption basis,
ethanol is subsidized at a rate of $5.72 per million Btu, more than any other non-electric fuel.

About 60 percent of all fuel consumed in the United States is consumed by primary end-use
sectors, i.e., residential, commercial, industrial and transportation. In FY 2007 subsidies for
petroleum liquids and natural gas totaled $2.1 billion. Although natural gas-fired generation has
increased 86 percent between 1997 and 2007, power sector consumption of natural gas has
increased only slightly as a share of total energy consumption in the United States, growing
from around 5 percent of the national total to just under 7 percent. So, of the $2.1 billion in total
natural gas and petroleum liquids subsidies, $1.9 billion are allocated to the primary end-use
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sectors with the remainder to electricity production. With over 60 percent of total energy
consumption in the U.S. associated with natural gas and petroleum, the two fuels receive
relatively small subsidies on a consumption unit basis, only about three cents per million Btu.
Similarly, hydrogen, which is used in fuel cells and in a limited number of transportation pilot
programs received $230 million in subsidies in FY 2007. However, consumption is so small that
the subsidy per million Btu is not meaningful for comparison purposes in Table 36.

Subsidies totaling another $3.6 billion do not directly affect fuel production or specific fuel
consumption. These programs focus on energy efficiency, conservation, and energy-related
financial assistance to residential, commercial, and industrial end-users. The largest of these
programs, the Low Income Home Energy Assistance Program (LIHEAP), provided $2.2 billion
in FY 2007 to subsidize heating and cooling costs. No program information is available to
determine the portion of the expenditure directed to the affected fuels, which include distillate
fuel, natural gas, coal, and electricity.
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2 ‘ WHAT IS A SUBSIDY AND WHAT DO
WE INCLUDE IN OUR ANALYSIS?

Financial support is commonly called subsidy.
While we will use subsidy as a short-hand for

fi ancial support throughout this report, specific
programs have different intents and methods,
which influences their economic impact on
energy projects and costs as well as government
cash fl w (e.g., forsaken revenues versus direct
expenditures). Over the years, numerous
entities, including various government agencies
and civil society organizations, have produced
reports to document federal fi ancial support
mechanisms and their contributions to different
energy sectors, fuels and technologies. These
analyses employ different defin tions of subsidy
and scopes of analysis yielding results that
differed by more than an order of magnitude.

For example, a study of fossil fuel production
subsidies commissioned by the U.S. Treasury
identifi d eleven provisions worth $4.7 billion per
year (UST 2014). By contrast, a study, sponsored
by the Organization for Economic Cooperation
and Development (OECD) of energy subsidies in
the U.S. identifi d $74 billion in spending each
year (Koplow, 2007, 95). UST (2014) only includes
provisions targeting energy production while
Koplow (2007) includes a host of spending related
to defense, foreign aff irs, and transportation
infrastructure. The intent of government support
included in UST (2014) is clear and it is relatively
straightforward to estimate the magnitude of this
support. On the other hand, government intent
and costs are less easy to confi m for categories
included in Koplow (2007) as some of them such as
global spending on defense, military construction,
and foreign operations and export fi ancing are
not directed to any particular industry to build
generation in the U.S. although they may have
benefited the energy industry globally along

with other infrastructure industries indirectly.

Th s comparison illustrates the disagreement
regarding not only the categories to include as a

subsidy but also on the set of assumptions needed
to estimate the magnitude of each category.

Dictionary defin tions of subsidy focus on direct
money fl ws but the Latin root of the word
subsidy suggests other forms of support.* Th
Global Subsidies Initiative (GSI) offers a broader
defin tion: “A subsidy is a fi ancial contribution
by a government, or agent of a government, that
confers a benefit on its recipients” (Steenblik 2007,
8). Th s defin tion, albeit somewhat vague, widens
the scope in at least two ways: fi st, a “benefit” can
be extended beyond a direct payment, and, second,
recipients can include consumers and public
entities not just businesses. The GSI then suggests
nine categories of subsidy.” Given the scope of
our report, we remain closer to the dictionary
definition and use the term “subsidy” in the

rest of the report as a short-hand for federal
programs with the explicit intent to provide
financial support to electricity generation or
fuels used extensively in power generation. Next,
we provide detailed rationale for inclusion and
exclusion of specific ategories in this analysis.

4 The Oxford English Dictionary defines a subsidy as “A sum of money
granted by the government or a public body to assist an industry or
business so that the price of a commodity or service may remain low or
competitive.” The Merriam-Webster definition of subsidy is almost identi-
cal: “money that is paid usually by a government to keep the price of a
product or service low or to help a business or organization to continue
to function.” The Latin root of the word subsidy, subsidium, means “sup-
port, assistance, aid, help, protection” and suggests broader possibilities
that could include forms of assistance other than direct payments.

5 Cash grants and other direct payments (e.g., biofuel producers in the
U.S., agricultural subsidies), tax concessions (e.g., tax preferences
such as exemptions, credits, and deferrals discussed earlier), in-kind
subsidies (e.g., low-rent housing, bridge to serve a community or an
industrial facility, access to public lands for free or at a below-market
price), cross subsidy (e.g., electricity prices to residential, commercial
and industrial users, fuel subsidies—low-priced diesel, high-priced
gasoline), credit subsidies and government guarantees (e.g., low-
interest loans, loan guarantees), hybrid subsidies (tax engineering such
as tax increment financing), derivative subsidies (a catch-all term to
capture downstream and upstream impacts of a subsidized project
such as aluminum smelters associated with large hydroelectric dams),
government procurement (e.g., requirements to buy domestic), and
market price support (e.g., agricultural commodity prices set by govern-
ments, import tariffs—e.g., on ethanol in the U.S.) (Steenblick 2007)

The Full Cost of Electricity (FCe-)

Federal Financial Support for Electricity Generation Technologies, March 2017 | 7


bixua
高亮


TABLE 5:
Electricity Spending by Type & Fuel (2010, 2013, 2016, 2019, $ million, nominal)

Direct Expenditures Tax Expenditures
Section Power Fuel
1603 R&D Subtotal Plants Sales Subtotal
FY2010 Spending Summary by Type & Fuel
Coal - 307 46 353 28 359 - 235 622 975
HC - 9 45 54 - - - 726 726 780
Nuclear - 446 46 492 - 1,137 - - 1,137 1,629
Renewables 4,481 1,060 26 5,567 | 1,596 875 - - 2,471 8,038
Wind 4,002 58 1 4,061 1,338 - - - 1,338 5,399
Solar 359 320 22 701 - 355 - - 355 1,056
Other 120 682 3 805 258 520 - - 777 1,582
Total 4,481 1,822 163 6,466 | 1,624 2,371 - 961 4,956 11,422
FY2013 Spending Summary by Type & Fuel
Coal - 202 74 276 40 581 66 213 900 1,176
HC - 34 50 84 - - - 71 1 795
Nuclear - 406 9 415 - 1,289 - - 1,289 1,704
Renewables 8,169 976 11 9,156 | 1,630 3,413 - - 5,043 14,199
Wind 4,273 49 1 4,323 1,367 - - - 1,367 5,690
Solar 2,941 284 6 3231 - 2,715 - - 2,715 5,946
Other 955 643 4 1,602 263 698 - - 961 2,563
Total 8,169 1,618 144 9,931 1,670 5,283 66 923 7,942 17,873
FY2016 Spending Summary by Type & Fuel
Coal - 270 64 334 40 561 91 413 1,105 1,439
HC - 23 50 73 - - - 1,154 1,154 1,227
Nuclear - 452 29 481 140 392 - - 532 1,013
Renewables - 1,080 20 1,100 | 3,220 3,563 - - 6,783 7,883
Wind - 57 57 2,700 - - - 2,700 2,757
Solar - 320 320 - 2,820 - - 2,820 3,140
Other - 703 703 520 743 - - 1,263 1,966
Total - 1,825 163 1,988 | 3,400 4,516 91| 1,567 9,575 11,563
FY2019 Spending Summary by Type & Fuel
Coal - 287 68 354 40 531 66 490 1,127
HC - 24 53 78 - - 146 997 1,143
Nuclear - 480 31 511 340 438 - - 828
Renewables - 1,146 21 1,167 5111 3,882 - - 8,993
Wind - 60 60| 4,591 - - - 4,591
Solar - 340 340 - 3,345 - - 3,345
Other - 746 746 520 537 - - 1,057
Total - 1,937 173 2,110 5,491 4,900 212 1,487 12,091

Notes: ARRA Section 1603 spending is assumed to be zero for 2016 although pending litigation could result in a small, positive value for this year:
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TABLE 7:
Per-MWh Subsidy by Type & Fuel (2010, 2013, 2016, 2019, $ nominal)

Direct Expenditures Tax Expenditures

Elec. Power Fuel Fuel

Section
1603 R&D Other | Subtotal Sales Plants Sales Comp. | Subtotal Total

FY2010 Spending Summary by Type & Fuel
Coal - 0.17 0.02 0.19 0.02 0.19 - 0.13 0.34 0.53
HC - 0.01 0.04 0.05 - - - 0.72 0.72 0.77
Nuclear - 0.55 0.06 0.61 - 1.41 - - 1.41 2.02
Renewables 26.51 6.27 0.15 32.94 9.44 5.18 - - 14.62 47.56
Wind 4219 0.61 0.01 42.82 14.11 - - - 1411 56.93
Solar 88.60 78.98 543 173.01 - 87.69 - - 87.69 | 260.69
Other 1.71 9.73 0.04 11.48 3.68 7.41 - - 11.09 22.57
Avg. All Fuel 1.09 0.44 0.04 1.57 0.40 0.58 - 0.23 1.21 2.78
FY2013 Spending Summary by Type & Fuel
Coal - 0.13 0.05 0.17 0.03 0.37 0.04 0.13 0.57 0.74
HC - 0.03 0.04 0.07 - - - 0.62 0.62 0.69
Nuclear - 0.51 0.01 0.53 - 1.63 - - 1.63 2.16
Renewables 31.13 3.72 0.04 34.90 6.21 13.01 - - 19.22 54.12
Wind 25.46 0.29 0.01 25.76 8.14 - - - 8.14 33.90
Solar 158.63 15.32 0.32 174.27 - 146.44 - - 146.44 320.71
Other 12.56 8.46 0.05 21.08 3.46 9.18 - - 12.65 33.72
Avg. All Fuel 2.01 0.40 0.04 2.44 0.41 1.30 0.02 0.23 1.95 4.39
FY2016 Spending Summary by Type & Fuel
Coal - 0.20 0.05 0.25 0.03 0.41 0.07 0.30 0.81 1.06
HC - 0.02 0.04 0.05 - - - 0.85 0.85 0.91
Nuclear - 0.58 0.04 0.62 0.18 0.50 - - 0.68 1.30
Renewables - 3.17 0.06 3.22 9.43 10.44 - - 19.87 23.10
Wind - 0.26 - 0.26 12.48 - - - 12.48 12.74
Solar - 6.26 - 6.26 - 55.05 - - 55.05 61.31
Other - 9.54 - 9.54 7.06 10.08 - - 17.14 26.68
Avg. All Fuel - 0.44 0.04 0.48 0.83 1.10 0.02 0.38 2.33 2.81
FY2019 Spending Summary by Type & Fuel /\
Coal - 0.21 0.05 0.26 0.03 0.38 0.05 0.35 0.81 / 1.07
HC - 0.02 0.04 0.06 - - 0.11 0.78 0.89 / 0.95
Nuclear - 0.62 0.04 0.66 0.44 0.63 - - 1.07 1.74
Renewables - 2.43 0.04 2.47 10.81 8.21 - - 19.03 21.50
Wind - 0.20 - 0.20 14.95 - - - 14.95 15.15
Solar - 3.92 - 3.92 - 38.59 - - 38.59 42.51
Other - 9.46 - 9.46 6.59 6.80 - - 13.40 \ 22.85
Avg. All Fuel - 0.46 0.04 0.50 1.30 1.16 0.05 0.35 2.86 \ 3.36
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TABLE 7:
Value of Texas Electricity-Related Financial Support ($ million, nominal)

Proximity and Fuel 2010 2013 2016 2019
Fuel Sales 287 293 395 299
Coal 77 90 77 66
Hydrocarbons 210 203 318 233

oil <01 <0.1 <0.1 <041

Natural Gas 201 199 314 230
Undifferentiated 9 4 4 3

Fuel Extraction 55 78 52 49
Coal 4 4 4 4
Hydrocarbons 51 74 49 45
Electricity Sales 22 26 6 5
Renewables 22 26 6 5
Wind 22 26 6 5

Power Plants 51 55 105 1M
Nuclear 1 1 2 2
Renewables 49 54 103 139
Wind 44 49 88 118

Solar 2 5 15 19

Other RE 3 0 1 2

T&D and Storage 101 968 1,045 976
Renewables 101 968 1,045 976
Wind 101 968 1,045 976

Total (without CREZ) 415 452 559 493
Total 516 1,419 1,604 1,470
Coal 81 94 81 70

0il 0 0 0 0
Natural Gas 201 199 314 230
Undifferentiated Hydrocarbons 60 78 53 48
Nuclear 1 1 2 2
Renewables 172 1,047 1,154 1,120
Wind 167 1,042 1,138 1,099

Solar 2 5 15 19

Other RE 3 0 1 2

Notes: “Total (without CREZ)” refers to annual Texas financial support for electricity when subtracting our estimated costs for the CREZ transmission lines.
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TABLE 9:
Texas $/MWh Financial Support by Type & Fuel (2010, 2013, 2016, 2019, annual $ nominal divided by annual generation per fuel)

Proximity and Fuel 2010 2013 2016 2019
Fuel Sales 0.70 0.68 0.87 0.64
Coal 0.51 0.60 1.11 0.49
Hydrocarbons 1.10 0.98 1.11 1.05
Fuel Extraction 0.13 0.18 0.12 0.10
Coal 0.02 0.02 0.05 0.03
Hydrocarbons 0.27 0.36 017 0.20
Power Plants 0.12 0.13 0.23 0.30
Nuclear 0.03 0.04 0.05 0.05
Renewables 1.78 1.42 1.74 1.95
Wind 1.68 1.36 1.66 1.83

Solar 256 29.6 8.72 10.6

Other RE 1.07 0.14 - -

Electricity Sales

Wind
T&D and Storage
Renewables 3.86 27.0 19.8 15.2
Wind 3.86 27.0 19.8 15.2
Portfolio Total (wtd. avg., without CREZ) 1.01 1.04 1.23 1.06
Portfolio Total (wtd. avg., with CREZ) 1.26 3.28 3.54 C 315 >
Coal 0.54 0.63 1.16 0.52
Hydrocarbons 1.37 1.34 1.28 1.25
Nuclear 0.03 0.04 0.05 0.05
Renewables (with CREZ $) 6.22 27.7 19.4 15.7
Renewables (without CREZ $) 2.57 2.1 1.84 2.02
Wind (with CREZ $) 6.38 291 21.6 17.1
Wind (without CREZ $) 2.52 2.07 1.77 1.91
Solar 256 29.6 8.72 10.6
Other RE 1.07 0.14 0 0

Notes: Total and subtotal values are category subsidy subtotal divided by total Texas electricity generation from all generator types. (with
CREZ $): refers to total annual wind subsidies, including CREZ costs, divided by annual electricity generation from all wind farms. (without
CREZ $): refers to total annual wind subsidies, not including CREZ costs, divided by annual electricity generation from all wind farms.

On a portfolio wide basis, financial support for 2017). These Texas benefits differ dramatically
electricity generating technologies is worth 2-4 by year and technology. Conventional fuels like
$/MWh over the study period (Table 9). If one coal and natural gas receive 1-2 $/ MWh. Wind

neglected CREZ costs, the value is about 1 $/MWh. receives up to 30 $/ MWh (at peak) if including
The overall 2-4 $/MWh calculation is slightly below =~ CREZ costs, but receives approximately 2 $/ MWh
the range we estimated for federal support at 3-5 when not including CREZ costs. These results
$/MWh for electricity generation (Griffiths, et al., hold despite our estimate that fossil fuels receive
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TABLE 13:

California Energy-related Financial Support by Type & Fuel (2010, 2013, 2016, 2019, $ million, nominal)

Category 2010 2013 2016 2019
Electricity Sales 1,934 2,623 4,021 4,621
Renewables 1,934 2,623 4,021 4,621
Wind 760 1,201 1,044 1,093

Solar 105 565 2,264 2,908
Geothermal 482 364 347 304
Biopower 404 399 267 218
Hydro 183 93 99 98
Power Plants and Capital 854 1,353 1,765 2,335
Renewables 652 1,308 1,476 1,823
Wind 2 - - -

Solar 476 772 570 385
Geothermal - - - -
Biopower - - - -
Hydro - - - -

RE (Undifferentiated) 178 540 910 1,442

Nuclear 4 4 3 3
Fuel Cells 197 33 35 26
Energy Storage 1 8 250 483
Fuel Sales & Extraction 24 24 33 35
Hydrocarbons 24 24 33 35
R&D 3 130 180 158
Electricity - 63 64 64
Biopower 3 3 50 29
Other Renewables - 57 58 58
Hydrocarbons - 6 6 6
Energy Storage - 2 2 2
Total 2,819 4,07 5937 ( 7,088
Renewables 2,587 3,931 5,497 6,444
Wind 762 1,201 1,044 1,093

Solar 581 1,337 2,834 3,293
Geothermal 482 364 347 304
Biopower 407 401 317 247
Hydro 183 93 99 98

RE (Undifferentiated) 178 596 967 1,500
Hydrocarbons 24 29 39 41
Nuclear 4 4 3 3
Fuel Cells 197 33 35 26
Energy Storage 1 10 252 485

The Full Cost of Electricity (FCe-)
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TABLE 15:
California Volumetric Electricity-Related Financial Support ($/MWh)

Category 2010 2013 2016 2019
Electricity Sales 6.66 8.84 15.2 17.0
Renewables 47.9 471 79.0 72.4
Wind 56.1 47.4 46.6 39.9
Solar 110 105 109 85.0
Geothermal 36.0 27.6 29.7 26.6
Biopower 58.2 50.3 51.7 51.9
Hydro 32.9 245 26.5 25.0
Power Plants and Capital 294 4.56 6.65 8.59
Renewables 16.2 236 29.1 28.6
Wind 0.14 - - -
Solar 496 143 27.4 11.2
Nuclear 0.11 0.17 0.15 0.15
Fuel Sales & Production 0.01 0.00 0.01 0.01
Hydrocarbons 0.01 0.01 0.01 0.02
R&D 0.01 0.44 0.68 0.58
Biopower 0.36 0.32 9.7 6.9
Renewables - 1.02 113 0.90
Hydrocarbons - 0.04 0.04 0.04
Total 9.70 13.7 22.4 < 26.1
Renewables 64.1 70.7 108 101
Wind 56.3 47.4 46.6 39.9
Solar 606 248 136 96.2
Geothermal 36.0 276 29.7 26.6
Biopower 58.6 50.3 61.4 58.7
Hydro 32.9 245 26.5 25.0
Hydrocarbons 0.19 0.22 0.26 0.29
Nuclear 0.11 0.17 0.15 0.15

Note: Bolded values are the subcategory of financial support dollars divided by total California electricity generation.
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United States

G20 coal subsidies

The US federal government provides no support
to transition away from coal, despite recent major
@ coal power plant closures

Coal and the US's economy

US$58,560 9,206 36,207 31%

GDP per capita, PPP 2016 imports 2016 exports Share in power mix
(2016-2017 average) (kilotonne oil equivalent) (kilotonne oil equivalent) (by generation)
Key findings

e The US provides over US$1 billion per year in fiscal support for coal mining at federal level
(2016-2017 average), split between tax expenditures that benefit coal mining companies and
research and development spending via the Department of Energy’s Office of Fossil Energy.

e Support for consumption of coal and coal-fired electricity is mainly provided at state level,
accounting for over US$718 million in fiscal support (2016-2017 average).

Prominence of fossil fuels and subsidy phase-out commitments

e The Trump Administration has moved to repeal the Clean Power Plan which aimed to accelerate the
US transition away from coal-fired power plants.

® Despite this, and other federal policy efforts to further subsidise coal-fired power, more coal-fired
power plants were retired in the first two years of the Trump Administration than in the first Obama
Administration, driven by both market forces and local opposition (DiSavino, 2019). 2018 saw the
closure of 14.5 gigawatts (GW) of coal-fired generating capacity. In March 2019, a bid to keep the
2.4 GW Navajo Generating Station operating failed, so it will close (Randazzo and Smith, 2019).

® Coal accounted for 31% of US electricity generation in 2016, with all fossil fuels totalling 65%
(IEA, 2019).

® As a member of the G20, the US has committed to phase out inefficient fossil fuel subsidies over the
medium term (as agreed in 2009), and as a G7 member to do so with a 2025 deadline (G20, 2009;
G7,2016).

Government support to coal production

*  Our analysis has identified over US$1 billion of subsidies to coal production per year
(20162017 average), provided through tax exemptions and budgetary contributions. But some

G20 coal subsidies: tracking government support to a fading industry odi.org/g20-coal-subsidies


http://odi.org/g20-coal-subsidies

of the largest subsidies to coal production in the US are not reflected in these findings, as they are difficult
to quantify and absent from the Organisation for Economic Co-operation and Development (OECD)
Inventory of Support Measures for Fossil Fuels — the source used in this analysis to allow for comparability
between countries. However, other analyses estimate many of these subsidies (Redman, 2017).

For example, the Powder River Basin — one of the main US coal-production regions and among the
biggest in the world — is not currently designated a ‘coal-producing region’. This has contributed to a lack
of management of the resource, and a lack of competition for leases, resulting in low bid prices. Some
estimates assess the value of this de facto subsidy alone to be nearly US$1 billion annually (Sanzillo, 2012).

Government support to coal-fired power production

Some federal government efforts to further subsidise coal-fired power production have failed as a
result of pushback from regulators or the judiciary. For example, in 2017 Secretary of Energy Rick
Perry proposed subsidisation of coal-fired power plants, arguing that the reliability of facilities that
keep more than 90 days of fuel on site was undervalued by the market. However, this was rejected by
the Federal Energy Regulatory Commission (Bade, 2018).

New state-level efforts to prevent coal-fired power plants from closing emerged in 2018 and 2019.
For example, a bill signed by Wyoming’s governor in March 2019 will force any utility selling a
coal-fired power plant to continue purchasing the electricity generated by that plant from the new
owner, even if less expensive sources of electricity are available. These costs would be passed on to
ratepayers, and one economist has estimated that this could increase the average household electricity
bill in the state by US$1,000 annually (Scott, 2019).

Government support to coal and coal-fired power consumption

The bulk of support for coal-fired power consumption is in the form of state-level consumption subsidies to
electricity used by households. This represents coal’s share in the total amount of subsidies that are provided
to electricity consumption (for all fossil fuel-based electricity). Our analysis estimates US$718 million per

year of support benefiting coal and coal-fired power consumption (2016-2017 average).

Government support to the transition away from coal and coal-fired power

* No federal-level government support to the transition away from coal or coal-fired power was identified.

The US’s government support to coal and coal-fired power production and consumption
US$ millions, 2016—2017 annual average

Instrument Coal production’ Coal-fired power  Coal consumption”  Transition support”
Fiscal support 1,057 173 718 none identified
(budgetary transfers and tax exemptions)

Public finance 1 none identified none identified none identified
Domestic none identified - - -
International 11 - - -
State-owned enterprise investment none identified none identified none identified none identified

Note: for more detail and sources see the US data sheet available at odi.org/g20-coal-subsidies/us.
" This category includes support for coal exploration, mining, processing and transportation.

i This category includes support for consumption of coal-fired power, and of coal other than for its use for coal-fired power
generation (or for co-generation of power and heat).

i This category includes support for closing down mining sites, and for workers and communities in their transition away from

coal and coal-fired power.


http://odi.org/g20-coal-subsidies/us
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US CHEMICAL PROFILE

*ICIS

For up-to-date information on more
than 120 global commodities, visit:
icis.com/about/price-reports

TARUN RAIZADA HOUSTON

USES

Ethylene oxide (EO) is mainly used to make
ethylene glycol (EG), which accounts for three-
quarters of global EO consumption. The
second largest outlet is in surface active agents,
including non-ionic alkylphenol ethoxylates
and detergent alcohol ethoxylates.

Monoethylene glycol (MEG) is used in
polyester fibres, resins and antifreeze
formulations, and polyethylene terephthalate
(PET) film for packaging. Diethylene glycol
(DEG) is used in polyols, unsaturated polyes-
ter resins and plasticizers. Triethylene glycol
(TEG) is used in natural gas dehydration and
as a dehumidifier.

Other EO derivatives include glycol ethers
(used in solvents and fuels), ethanolamines
(used in surfactants and personal care
products), polyols for polyurethane (PU)
systems, polyethylene glycols (used in
toothpaste and medicines) and polyalkylene
glycols (used in antifoam agents and
hydraulic lubricants).

EO is very explosive and difficult to
transport over long distances.

SUPPLY/DEMAND
US EO supply is somewhat tight due to recent
production issues in the first quarter and the
impending start of the peak season in the
downstream surfactants and PET sectors. The
anticipated pick-up in demand from the down-
stream sectors will run from April to August.
Demand was also at a healthy level during
the winter season as the downstream EG

US ETHYLENE OXIDE

Cents/Ib, contract FOB
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market was boosted by winter weather, which
drove antifreeze sales.

Sasol’s $11bn Lake Charles Chemicals
Project (LCCP) in the US is 81% complete,
and the company is scheduled to start up its
first units at the site in the second half of
2018. LCCP consists of a 1.5m tonne/year
ethane cracker, as well as six downstream
facilities. The EO/EG unit will have a capacity
of 300,000 tonnes/year of crude EO and
250,000 tonnes/year of MEG and associated
higher glycols. US cracker capacity is expect-
ed to increase by 35% by 2019, taking into
account new cracker projects and expansions
of existing crackers.

In Mexico, Pemex’s output of EO reached
218,000 tonnes in 2017, down from 294,000
tonnes in 2016. The state giant is struggling to
supply feedstock ethylene to its downstream
units following its contractual pledge to deliver
ethane to Ethylene XXI, a $5.2bn JV between
Brazil’s Braskem and Mexico’s Grupo Idesa.

Surfactants producers in Asia and elsewhere
in the world may be in for a tough time on
account of lacklustre demand growth, global
overcapacity and an increasingly stringent
regulatory environment, especially in China.

PRICES

EO contract prices for March fell from
February following a decline in the feedstock
ethylene contract for March. The ethylene
contract typically settles at the beginning of
the month for the previous month, and the EO
contract price moves in tandem with
ethylene. The majority of EO contracts are
formula-based, and price movement compris-
es 80% of the change in the ethylene price
and an additional conversion fee, or adder.

The March EO contract settled at 51.60-
61.10 cents/Ib free on board (FOB), a decrease
of 1.40 cents/Ib from February.

US spot feedstock ethylene prices have
fallen to their lowest point in nine years as
production continues to be bolstered by new
crackers and demand is hampered by
downstream outages.

TECHNOLOGY

EO was first manufactured using ethylene
chlorohydrin as an intermediate, but this
route has been superseded by the direct
oxidation of ethylene with air or oxygen.

Ethylene oxide

US ETHYLENE OXIDE CAPACITY
‘000 TONNES/YEAR

Company Location Capacity

Shell Chemicals Geismar, 715
Louisiana

Dow Chemical  Taft, Louisiana 700

Huntsman Port Neches, 580
Texas

Indorama Clear Lake, Texas 435

Ventures

Dow Chemical Seadrift, Texas 420

Equistar Bayport, Texas 380

Chemicals

Dow Chemical Plaquemine, 270
Louisiana

NOTE: Top seven listed

A

Ethylene, compressed oxygen and recycled
gas are mixed and fed to a multitubular
catalytic reactor. The mixture is passed over a
silver oxide catalyst at 200-300°C and 10-30
bar. The resulting gases from the reactor are
cooled and then passed through a scrubber
where the EO is absorbed, and can go straight
to glycol production or be purified to produce
other EO derivatives.

A crude EG mixture is produced by the
hydrolysis of EO with water under pressure.
Fractional distillation wunder vacuum
separates the MEG from DEG and TEG.

Afull list of plants and projects capacities,
forecasts, production volumes and
operating rates are available on the

ICIS Supply and Demand database

OUTLOOK
EO supply is expected to be tighter by the start
of summer, driven by several EO/EG turna-
rounds and higher demand from the onset of
the peak downstream surfactants season. Turn-
arounds are generally scheduled after the peak
antifreeze season since demand tends to be
slower. In addition, demand from downstream
EG is also expected to see a pick-up from the
PET market, which has its peak season from
April to August. PET is a major outlet for EG.
Feedstock ethylene supply may become
more snug as downstream polyethylene (PE)
outages wrap up and as new PE plants
increase production. M

v

Access the archive of the Chemical Profiles
A-Z at icis.com/subscriber/ich
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For up-to-date information on more
than 120 global commodities, visit:
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USES

Ethylene is used in the manufacture of poly-
ethylene (PE), polyester, polyvinyl chloride
(PVC), polystyrene (PS) and ethylene oxide
(EO), as well as fibres and other organic chem-
icals. PE accounts for 60% of global ethylene
demand.

SUPPLY/DEMAND

US ethylene supply is expected to tighten late
in 2017 as new downstream capacity has
come online ahead of expected new ethylene
capacity. Three new crackers and one idled
cracker had been expected to come online late
in 2017. One cracker started up in September,
but the others are now expected in early 2018.
Some of the companies building these pro-
jects cited Hurricane Harvey for the delays.

The hurricane in late August caused ethyl-
ene outages along the Texas coast into
Louisiana. While most units were back online
within weeks, several outages continued into
Q4. The hurricane also caused outages in
downstream markets, which took some pres-
sure off supply levels during Q3.

Ethylene inventory levels at the close of Q3
had increased from the prior quarter and from
the prior year, according to the American Fuel
& Petrochemical Manufacturers (AFPM).

Earlier in 2017, ethylene supplies also had
tightened due to a combination of offline crack-
ers and strong consumption into PE during Q1
and part of Q2. However, ethylene supplies
lengthened in the middle of the year as outages
resolved and as PE consumption eased.

US ETHYLENE
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PRICES

Prices peaked in 2017 during Q1, amid turna-
rounds and outages at several US Gulf crack-
ers and strong downstream consumption. In
February, spot prices had risen to to a high of
36-38 cents/lb and contract prices to a high of
35.75 cents/lb.

Prices moderated in Q2 as outages resolved
and continued falling into the middle of the
year as the several expected downstream pro-
jects had not started up by mid-year.

Hurricane Harvey in Q3 pushed prices
higher, although the post-hurricane high in
late September remained below the peak in
February.

TECHNOLOGY

Commercial production of ethylene is carried
out by steam cracking hydrocarbon feed-
stocks. Natural gas liquids (NGLs) ethane and
propane are the primary feedstocks in the US
due to their abundance from shale gas, while
oil-based naphtha is the primary feedstock in
Europe and Asia.

OUTLOOK
With the delay of several cracker projects into
early 2018, ethylene supply is expected to be
tight early in the year. While Dow started up
its cracker in Freeport, Texas, in September,
the start-up of three other projects was post-
poned. These are:

B ExxonMobil at Baytown, Texas (1.5m
tonnes/year expected mid-2018, previously
end 2017)

B Chevron Phillips Chemical at Cedar Bayou,
Texas (1.5m tonnes/year expected Q1 2018,
previously end 2017)

M Indorama at Lake Charles, Louisiana
(370,000 tonnes/year expected early 2018,
previously end 2017)

As these and other projects come online,
supply could move into a more balanced or
even a long position. Ethylene capacity is
expected to expand by more than five mil-
lion tonnes/year by mid-2018 with another
three million tonnes/year planned by the
end of 2018.

Other 2018 ethylene projects include:

M Formosa Plastics at Point Comfort, Texas
(1.2m tonnes/year, expected Q2 2018)

M Shintech at Plaquemine, Louisiana
(500,000 tonnes/year, expected early 2018)

541I1CIS Chemical Business |8-14 December 2017

US ETHYLENE CAPACITY
‘000 TONNES/YEAR

Company Location Capacity

DowDuPont Freeport, Texas 3,155

ExxonMobil Baytown, Texas 2,200

Chevron Phillips  Sweeny, Texas 1,966

INEOS Chocolate Bayou, 1,907
Texas

LyondellBasell ~ Channelview, Texas 1,859

DowDuPont Plaquemine, 1,507
Louisiana

Formosa Point Comfort, 1,496

Plastics Texas

Shell Norco, Louisiana 1,420

Westlake Lake Charles, 1,356
Louisiana

LyondellBasell La Porte, Texas 1,152

LyondellBasell ~ Corpus Christi, 1,134
Texas

BASF Total Port Arthur, Texas 1,040

ExxonMobil Baton Rouge, 1,000
Louisiana

DowDuPont Taft, Louisiana 990

ExxonMobil Beaumont, Texas 900

NOVA Chemicals Geismar, Louisiana 885

Shell Deer Park, Texas 835

Chevron Phillips  Cedar Bayou, Texas 803

Chevron Phillips  Port Arthur, Texas 803
DowDuPont Orange, Texas 680
Eastman Longview, Texas 640
Flint Hills Port Arthur, Texas 621
Resources

LyondellBasell Morris, lllinois 549
Occidental Ingleside, Texas 544
Chemical/

Mexichem

Sasol Lake Charles, 482

Louisiana
NOTE: Top 25 listed

M Sasol at Lake Charles, Louisiana (1.5m

tonnes/year, expected H2 2018)

Supply is not expected to be constrained by
feedstock ethane supply, which is expected to
remain adequate. However, crude oil values
are lower now than when many of these eth-
ylene and related downstream projects were
planned, which has narrowed the cost advan-
tage US production receives from using
ethane as a feedstock. M

’ Access the archive of the Chemical Profiles
A-Z at icis.com/subscriber/ich
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USES

Propylene is mainly used to make polypro-
pylene (PP), which accounts for about half of
propylene consumption in the US. Other out-
lets for propylene include acrylonitrile
(ACN), propylene oxide (PO), a number of al-
cohols, cumene and acrylic acid.

SUPPLY/DEMAND

US propylene supplies had been tight in early
2018 amid production issues and low inven-
tory levels. Inventory levels had been low
since late 2017, following the impact of Hur-
ricane Harvey on production in the US Gulf
coast. Multiple production units, both includ-
ing crackers and refineries, were taken off line
during the late-August hurricane. Supplies
were not immediately tightened as the hurri-
cane also affected downstream plants.

Many outages were resolved by late Septem-
ber. However some cracker outages continued
into the fourth quarter and refinery operating
rates remained below pre-Harvey levels into late
November. As consumption levels had normal-
ised by the fourth quarter, propylene supply
was snug and inventory levels remained low.

Meanwhile, the propylene market contin-
ued to await the start-up of a new propane de-
hydrogenation (PDH) unit, which had faced
several delays. A production outage for an-
other PDH unit in late December, followed by
a days-long outage for a third PDH unit in
mid-January, further tightened supplies and
caused propylene prices to spike.

Those high propylene prices caused down-

US PROPYLENE
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Propylene

stream derivative prices to rise as well, which
caused domestic derivatives to be less com-
petitive against imported derivatives. Operat-
ing rates for downstream polypropylene (PP)
fell as imports rose.

The lower propylene consumption allowed
supply levels to recover and inventory levels
began ticking higher in mid-January and con-
tinued to recover through much of February.

PRICES
Propylene spot and contract prices rose sharp-
ly at the start of 2018, and in January reached
their highest points since December 2014. The
high prices were due largely to tight supplies
following production issues. Spot prices for
polymer-grade propylene (PGP) had diverged
from refinery-grade propylene (RGP), as the
production issues had centred around propane
dehydrogenation (PDH) units, which produce
PGP. RGP is rarely used for chemical deriva-
tives, but is commonly used to produce PGP.
Historically, spot PGP has been valued
about 10 cents/Ib above spot RGP. However,
amid a tight market for PGP and relatively bal-
anced market for RGP, the spread widened to
30.5 cents/Ib in late January. As the high-cost
propylene affected downstream demand, con-
sumption rates fell and propylene prices began
to moderate. Propylene contract prices in Feb-
ruary fell by 6 cents/lb, while spot PGP prices
dropped by about 20 cents/Ib in the three
weeks following the late-January high point.

TECHNOLOGY

Propylene comes in three grades: polymer
grade (99.5% minimum purity), chemical
grade (93-94% minimum purity) and refinery
grade (60-70% purity).

There are several routes to produce propyl-
ene, most commonly as a by-product of gasoline
production in fluid catalytic cracking (FCC)
units in refineries. Propylene also is a by-prod-
uct steam cracking of liquid feedstocks such as
ethane and naphtha. More than half the propyl-
ene produced in the US comes from refineries,
while about a third comes from steam cracking.

On-purpose routes for propylene include
metathesis, which converts ethylene into pro-
pylene, and PDH, which converts propane
into propylene. While on-purpose systems
have been a small part of domestic propylene
production, it has been growing. Two 750,000

US PROPYLENE CAPACITY
‘000 TONNES/YEAR

Company Location Capacity
LyondellBasell ~ Channelview, Texas 1,905
ExxonMobil Baytown, Texas 1,700
Chemical

DowDuPont Freeport, Texas 1,430
ExxonMobil Baton Rouge, 1,275
Chemical Louisiana

Shell Chemicals Norco, Louisiana 1,065
Flint Hills Houston, Texas 790
Resources

Enterprise Mont Belvieu, Texas 750
Products

BASF Total Port Arthur, Texas 635
Formosa Point Comfort, Texas 575
Plastics USA

Chevron Phillips  Sweeny, Texas 545
Chemical

Note: Top 10 sites

A

tonne/year PDH units were recently built in
the US Gulf, one which started up in Decem-
ber 2015 and the other which was ramping up
to full production as of late February.

Afull list of plants and projects capacities,
forecasts, production volumes and
operating rates are available on the

ICIS Supply and Demand database

OUTLOOK

The US propylene market is expected to
lengthen as several production projects are
scheduled to be complete by the end of 2018,
while no consumption projects are expected
over the same timeline. This is a shift from re-
cent years as propylene supply has been tight
due to amove in the US towards lighter crack-
er feedstocks like ethane. Despite light feed-
stocks continuing to be favoured, several new
cracker projects are expected to expand the
volume of propylene produced.

In addition, a new 750,000 tonne/year PDH
unit in the US Gulfis expected to be operating at
full capacity. Another new 750,000 tonne/year
PDH unit had started up in December 2015.

Meanwhile, strong demand for US gasoline
exports is continuing to encourage strong oper-
ating rates for US refineries, which is resulting
in good propylene production from refineries. B

’ Access the archive of the Chemical Profiles
A-Z at icis.com/subscriber/ich
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< Chemicals < Chemical Economics Handbook LyondeliBasell Bayport, Texas 600

Channebview, Texas 580

Dow Plaquemine, Louisiana 330

* Freeport, Texas 725

Propylene Oxide — o
SOURCE: ICIS

Chemical Economics Handbook

15 August 2019

Propylene oxide belongs to the epoxide family of
products, and is used principally in the
manufacture of polyether polyols, propylene
glycols, glycol ethers, and polyalkylene glycols.
Overall, propylene oxide consumption is broadly
tied to the general economy and has been
increasingly linked to emerging countries (China,
in particular), where improvements in living
standards are driving an increasing use of a wide
range of polymers and chemicals.

The propylene oxide industry typically builds
ahead of forecast demand, which can lead to
periods of market tightness or length. Since 2013,
PO capacity has increased at an average rate of
3% per year, driven mainly by new developments
in Asia. Meanwhile, PO consumption has grown at
a stronger pace (4.2% per year on average),
leading to a tightening of markets and rising
average operating rates across the propylene
oxide industry. In 2018, the industry-wide
utilization rate was estimated at 93%, up from the
88% recorded five years ago.

The following pie chart shows world consumption
of propylene oxide in 2018:

Worid consumption of propylene oxide—2018

Nertheast Asia

North America

Souroe: S Manw Western Europe ©2019 =S Manm

The propylene oxide producer landscape appears
fairly concentrated, with the five largest
shareholders accounting for 51% of the global
installed capacity. Dow Inc. (formerly Dow
Chemical/DowDuPont) and LyondellBasell are, by
far, the two major players on the global propylene
oxide scene with several assets partially or fully
owned in diverse parts of the world. The next-
largest producers (on a shareholding basis) have a
much smaller share of the market and include
Shell, Covestro, SK, BASF, Saudi Aramco, SINOPEC,
and Huntsman.
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United States

Trading across Borders - New York City

Indicator New York City OECD high Best Regulatory
income Performance
Time to export: Border compliance (hours) 2 12.5 1 (19 Economies)
Cost to export: Border compliance (USD) 175 139.1 0 (19 Economies)
Time to export: Documentary compliance (hours) 2 2.4 1 (26 Economies)
Cost to export: Documentary compliance (USD) 60 35.2 0 (20 Economies)
Time to import: Border compliance (hours) 2 8.5 0 (25 Economies)
Cost to import: Border compliance (USD) 175 100.2 0 (28 Economies)
Time to import: Documentary compliance (hours) 8 3.4 1 (30 Economies)
Cost to import: Documentary compliance (USD) 100 24.9 0 (30 Economies)

Figure - Trading across Borders in New York City and comparator economies - Ranking and Score

DB 2019 Trading Across Borders Score

Note: The ranking of economies on the ease of trading across borders is determined by sorting their scores for trading across borders. These
scores are the simple average of the scores for the time and cost for documentary compliance and border compliance to export and import.

Figure - Trading across Borders in New York City - Time and Cost
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United States

Details - Trading across Borders in New York City

Characteristics Export Import
Product HS 84 : Nuclear reactors, boilers, HS 8708: Parts and accessories of motor
machinery and mechanical appliances; vehicles

parts thereof

Trade partner Canada Mexico

Border Buffalo border crossing Laredo border crossing
Distance (km) 600 3192

Domestic transport time (hours) 24 109

Domestic transport cost (USD) 1361 § 4373
AAAAAAAAANAAAAAAAAAAANAAAAAANAAAAAAANAAANAN

Details - Trading across Borders in New York City - Components of Border Compliance

Time to Complete (hours) Associated Costs (USD)
Export: Clearance and inspections required 1.3 175.0
by customs authorities
Export: Clearance and inspections required 0.0 0.0
by agencies other than customs
Export: Port or border handling 0.5 0.0
Import: Clearance and inspections required 1.5 175.0
by customs authorities
Import: Clearance and inspections required 0.0 0.0
by agencies other than customs
Import: Port or border handling 0.5 0.0
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ICIS Dashboard Price History
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Data Price History
Date Range From 01 Jan 2016 to 31 Dec 2019
Original Currency CNY CNY
Original Unit tonne tonne
Original Frequency Weekly Weekly
Selected Currency CNY CNY
Selected Unit tonne tonne
Selected Frequency Quarterly Quarterly
Propylene Oxide DEL China E
Quarterly Assessment Spot Week-
Ahead Full Market Range
Weekly (Mid) : CNY/tonne
Q1-2016 7618.750
Q2-2016 8296.154
Q3-2016 10008.929]
Q4-2016 10829.167 2,016 9,188
Q1-2017 10665.385)
Q2-2017 9861.538]
Q3-2017 11288.462
Q4-2017 11885.417 2,017 10,925
Q1-2018 12500.000
Q2-2018 11807.692
Q3-2018 12482.692
Q4-2018 11686.538] 2,018 12,119
Q1-2019 10447.917,
Q2-2019 9925.000
Q3-2019 10184.615
Q4-2019 10047.917 2,019 10,151
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ICIS accepts no liability for commercial decisions based on the content of this report.
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Exchange rates supplied by Bloomberg and XE.com (http://www.XE.com).

Prices that have been converted from the originally quoted unit or currency are shown to two decimal places.

When exporting multiple quote series, empty cells may appear in the quote table as publishing dates may not align or may vary over holiday periods.

For prices downloaded in any frequency other than the original frequency, ICIS has made some assumptions in averaging (see methodology for frequency).
To view prices as assessed by ICIS, please download series in their original published frequency.
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