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America’s Energy 
Picture

Spencer Abraham and Branko Terzić

THE United States is now on the 
brink of reconfiguring its role in 
global energy markets from that 

of being a major energy consumer to 
becoming a major energy exporter. As a 
result, America has developed a diverse 
energy supply portfolio enabling it to 
weather both market interruptions and 
geopolitical crises. The source of this 
resilience can be found in reviewing the 
U.S. energy balance as reported annu-
ally by the Energy Information Admin-
istration (EIA) in its chart of Primary 
Energy Consumption by Source and 
Sector for 2014 (see Figure 1).

A look back over charts of previous 
years will show that changes in the 
U.S. energy picture since the middle of 
the twentieth century have hinged on 
five major factors: the growth of total 
energy demand; the dominance of pe-
troleum as the fuel for transportation; 

the availability of low-cost coal supply; 
the increase of natural gas for electricity 
production; and an increase in electric-
ity use itself in the American economy.

The most significant development in 
the first decade of the twenty-first 

century has been the growth of domestic 
petroleum and natural gas supply, and its 
production by means of horizontal drill-
ing and hydraulic fracturing technolo-
gies. This growth in domestic supply and 
production has resulted in the construc-
tion of natural gas export facilities in the 
form of Liquefied Natural Gas (LNG) 
and a potential change in U.S. federal law 
to allow for the export of crude oil in the 
near future. The United States thus en-
ters an era when it is not only secure in 
its own energy supply, but—as a result of 
that security and growing production—
is also in a position to be able to enhance 
global energy security. 

Spencer Abraham is Chairman and CEO of the Abraham Group, and a former U.S. Secretary of 
Energy and U.S. Senator from Michigan. Branko Terzić is Managing Director of Berkeley Re-
search Group LLC and a former Commissioner on the U.S. Federal Energy Regulatory Commission 
and the Wisconsin Public Service Commission.
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An examination of the American en-
ergy picture for the most recent availa-
ble year data, namely 2014, shows that 
the U.S. economy is not dominated by 
any single energy source. While petro-
leum is significant, at 35 percent, natu-
ral gas represents 26 percent, coal 18 
percent, renewables (mostly hydroelec-
tric) 10 percent, and nuclear eight per-
cent of total energy production. This 
diversified portfolio of energy supply is 
increasingly domestic in source, a fac-
tor that provides for both optionality 
in energy policy decisions, and change 
in international relations. The authors 
have observed these changes in their 
roles as U.S. Secretary of Energy and 

federal and state energy regulator re-
spectively, and this article is intended 
to introduce the distinguished readers 
of Horizons to the total energy picture 
in the United States by examining each 
of the major energy sources. 

Petroleum Drives America

Petroleum is the unprocessed 
mixture of long hydrocarbons that 

comes out of the ground, also called 
crude oil. It is classified as a fossil fuel, 
since it is the result of naturally decay-
ing plant and animal life from ancient 
seas. Crude oil is found in various grades 
indigenous to local geographies. The 
crude oil industry began in the United 

America’s Energy Picture

Figure 1: Primary Energy Consumption by Source and Sector for 2014
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States with the famous oil well drilled 
by Colonel Edwin Drake in 1859. With 
the development of refining, crude oil 
yielded a variety of special fuels, lubri-
cants, and other valuable 
chemicals. The 2014 EIA 
chart shows that the pri-
mary market for petro-
leum products (gasoline, 
diesel, and aviation fuel) 
in the United States is 
transportation, supply-
ing 92 percent of energy 
needs that year. Notice 
that a scant one percent 
of petroleum products 
went to electricity pro-
duction. 

America’s expansion 
of crude oil production follows the 
introduction and rapid growth of the 
use of the internal combustion engine 
and the automobile industry. The rest of 
the world followed, and today crude oil 
supplies more than 90 percent of world 
transport.

The United States was initially self-
sufficient in crude oil and did not 

begin importation until the 1970s. The 
development of huge fields with low pro-
duction costs in the Middle East—early 
examples include Kuwait’s al-Burgan 
(1938) and Saudi Arabia’s al-Ghawar 
(1948)—made low cost oil available on 
global markets, with commensurate low 
cost ocean shipping. Importation into 

the United States began steadily increas-
ing in the 1970s, reaching a maximum of 
60 percent of consumption (12.5 million 
barrels per day) in 2005 and dropping 

to around 40 percent by 
2015. 

The drop in imports is 
attributable directly to 
increased U.S. domestic 
supply from unconven-
tional sources (oil shale), 
which was made possible 
by advanced technology 
in hydraulic-fracturing 
and horizontal drilling, 
as well as a favorable high 
global oil price. The effect 
of increased domestic 
supply—namely, decreas-

ing U.S. crude oil imports—has had 
the additional impact of making more 
OPEC and non-OPEC supply available 
in global markets. This, along with lower 
projections of global oil demand—espe-
cially from China—has resulted in the 
widely reported drop in global crude 
oil prices from near $100 a barrel at the 
beginning of 2014 to a price hovering 
around $47 a barrel in early September 
2015. The Spring 2015 issue of Horizons 
covered the price swing and effect on 
OPEC in an article by Jason Bordoff and 
Akos Losz entitled “Oil Shock: Decod-
ing the Causes and Consequences of the 
2014 Oil Price Drop,” and so the price 
story and OPEC,s response need not be 
covered here.

The diverse and 
robust American oil 

production community 
has survived the new 

low price era and 
continues to produce 
oil at record volumes, 
whilst slowly reducing 
capital commitments 

for future drilling 
expansion. 
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The update to the Bordoff-Losz 
essay is that the diverse and 

robust American oil production com-
munity has survived the new low price 
era and continues to produce oil at 
record volumes, whilst slowly reducing 
capital commitments for future drill-
ing expansion. Some producers have 
discovered new efficiencies in explora-
tion and production, while others have 
drilled but not produced, capping wells 
with the ability to quickly respond to 
future higher price signals. As of late 
September 2015—with crude oil prices 
hovering at around $47 per barrel—we 
can see that observers are waiting to see 
which of the indebted independent oil 
producers can survive the continuation 
of the low crude oil price environment, 
and which will have to fold up and 
release their assets to better capitalized 
competitors or investors.

The political issue of lifting the ban 
on crude oil export arises from the fact 
that America’s refineries were built to 
process the imported grade of crude oil 
called “heavy,” while the crude oil from 
the new domestic producing regions is 
categorized as “light.” Thus, light U.S. 
crude oil is discounted in U.S. markets 
as being more difficult to process. Open-
ing up the export market would mean 
that more valuable U.S. light crude oil 
could be shipped to European and Latin 
American refineries at a premium price, 
whilst lower value-heavy crude would be 
imported for processing in U.S. refiner-

ies designed for that grade. A number of 
think-tank studies have reported to the 
U.S. Congress and policymakers that the 
export of U.S. crude oil would benefit 
American consumers rather than raise 
the price of gasoline, as projected by crit-
ics of removing the export ban. 

New Unconventional 
Natural Gas Supply

Natural gas is found in numer-
ous basins around the United 

States and in the Gulf of Mexico. It was 
used predominately for home heating 
and began replacing coal in America’s 
Midwest and heating oil in America’s 
Northeast during the second half of the 
twentieth century. Interstate natural gas 
pipelines crisscross the United States, 
bringing conventional gas from Texas, 
Oklahoma, and the Gulf of Mexico to 
the upper Midwest and coastal markets. 
America has been generally self-suffi-
cient in natural gas, with some imports 
from Canada and exports to Mexico by 
natural gas pipeline.

The ability to exploit unconventional 
gas from shale deposits has increased 
the U.S. supply portfolio by 40 percent, 
resulting in lower prices and sufficient 
additional supply to result in the filing 
of over 28 export applications at the 
Federal Energy Regulatory Commission 
(FERC). These export applications have 
been filed even while the domestic use 
of natural gas for electricity production 
has been increasing annually since 2005.

America’s Energy Picture
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America’s ability to exploit shale 
gas deposits may be unique in 

that the United States has attributes not 
present in other countries possessing 
large shale gas potential. Among these 
are: private ownership of mineral rights 
resulting in landowner solicitation of 
drilling; an established and diverse oil 
field supply industry 
able to bring equipment 
and personnel to sites 
quickly; and, significant-
ly, an existing network of 
217,000 miles of natural 
gas pipeline (in some 
cases, the pipelines sit 
right above the depos-
its, as in, for instance, 
the Marcellus and Utica 
fields in the U.S. North-
east) that extends to 
established natural gas markets.

This new natural gas supply from 
shale has resulted in U.S. prices for nat-
ural gas experiencing decreased levels 
and lower volatility. The new low price, 
combined with the fact that natural gas 
combustion for electricity production 
results in half the carbon dioxide emis-
sions associated with burning coal, has 
resulted in increased demand for natu-
ral gas for electricity production, as well 
as the replacement of both coal-fired 
and nuclear power production. 

With natural gas providing 22 percent 
of electricity production (2014 num-

bers), low gas prices and pressure from 
environmental regulation resulted in 
electricity production from natural gas 
exceeding that of coal in July 2015. The 
advantages of natural gas include not 
only current low prices, but also superi-
or efficiency: up to 60 percent in use of 
natural gas fueled aero-derivative tur-

bines in combined-cycle 
power plant configura-
tion. Together, these two 
factors have led to lower 
electricity production 
costs.

From July 1st to 
September 8th, 

2015, U.S. natural gas 
prices fell from $2.95 to 
$2.65 per MCF, while 
by comparison, the EU 

Natural Gas Import Price was reported 
at $6.93 mmBTU on July 31st, 2015, 
and the Japan Liquefied Natural Gas 
Import Price was reported at $8.50 
per mmBTU on that date. Natural gas 
prices on the North American market 
have had the characteristics of be-
ing decoupled from crude oil prices 
and moving on their own supply and 
demand fundamentals. In contrast, 
Asian and European natural gas market 
prices have been based on a combina-
tion of oil-indexed prices and LNG 
markets prices—all of which having 
been higher than U.S. prices. Hence the 
rush to build U.S. LNG export facilities 
to compete in these markets.

America’s ability 
to exploit shale gas 

deposits may be 
unique in that the 
United States has 

attributes not present 
in other countries 

possessing large shale 
gas potential.
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Natural gas use has been increasing 
faster than that of coal and petroleum; 
with the expansion of global natural gas 
markets through LNG shipment, it stands 
to become the favored fuel for the foresee-
able future. New markets for natural gas—
as land and sea transportation fuel, either 
as compressed natural gas (CNG) or LNG, 
and in distributed genera-
tion and combined heat 
and power (CHP)—will 
continue to grow as prices 
are forecast to remain at 
competitive levels. 

Plentiful Coal

The United States is 
today the second 

largest consumer of coal 
(after China), but also 
possesses 66 percent of 
the world’s available supply. Coal is 
America’s most abundant fossil fuel, 
a supply which can last 1,500 years at 
present consumption rates. Globally, coal 
provides about 40 percent of the world’s 
electricity production, with a much 
higher percentage in such coal rich 
nations as Poland (95 percent), South 
Africa (82 percent), and Australia and 
China (both at 77 percent). In the United 
States, coal share has declined from pro-
viding 52 percent of electricity produc-
tion in 1990 to 42 percent in 2014.

Coal was king. The industrial age 
was fueled by coal and began with 

the introduction of the steam engine. 

The age of electricity also began with 
coal-fired boilers, and even today elec-
tricity is coal’s only growing market 
globally. But the new long-term chal-
lenge of coal has been the high levels 
of emissions of carbon dioxide it emits 
when burned at a time when CO2, 
according to many governments and sci-

entists worldwide, is the 
primary anthropogenic 
greenhouse gas emission. 

America’s use of coal 
for electric power gen-
eration has declined due 
to a combination of low 
natural gas prices and 
additional environmen-
tal regulations aimed 
at reducing greenhouse 
gas emissions. The new 

regulations include the Environmental 
Protections Agency (EPA), Mercury 
and Air Toxic Standard (MATS), and 
the Clean Power Plan (CPP). The 
CPP calls for the reduction of carbon 
dioxide emissions from power plants 
by 32 percent (from 2005 levels) by 
2030. Energy Information Agency 
projections under the CPP Base Policy 
Projection estimate coal will drop to 
25 percent of electricity production 
by 2030, compared to the 42 percent 
shown in 2014.

The future of coal is therefore 
tied to the feasibility of new 

CO2 reduction technologies or the 

Natural gas prices on 
the North American 

market have had 
the characteristics of 
being decoupled from 
crude oil prices and 

moving on their own 
supply and demand 

fundamentals.

America’s Energy Picture
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evolution and implementation of CPP 
or other future environmental poli-
cies. Attempts to introduce clean coal 
technologies—either pre-combustion 
gasification of coal or post-combustion 
carbon capture and sequestration—
have been frustrated by budget cuts 
to required pilot and 
commercialization 
studies and cost barri-
ers. Funding for basic 
research and subsidy 
for pilot projects have 
usually been federally 
funded, but the avail-
ability of sufficient vol-
umes of natural gas at 
competitive prices, and 
the declining political 
support for coal, have 
back-pushed any possi-
ble clean coal breakthrough scenarios. 

Renewable Energy Supply 

The EIA chart shows that 13 per-
cent of U.S. electricity in 2014 was 

produced using renewables. There is no 
federal law requiring the use of renewa-
bles, but there are federal production 
tax credits and other incentive pro-
grams for solar and wind energy pro-
duction. A major factor in the growth 
of solar, wind, biomass, and other 
alternatives to fossil fuels for large-scale 
electricity production has been the im-
position of renewable portfolio supply 
(RPS) requirements by 38 states and the 
District of Columbia. 

A look back at 1990 would show 
that renewables supplied 11 percent 
of energy. In 1990 all of that electric-
ity from renewable sources could be 
attributed to hydroelectric facilities. 
As there have been no new hydroelec-
tric dams built since 1990, one can 

assume that much of 
the growth at two per-
cent of electric power 
generation per year 
has come from other 
renewable sources, 
such as biofuels, solar, 
and wind. EIA Annual 
Energy Outlook reports 
project total renewables 
to grow to 16 percent 
by 2040. Assuming that 
will all be due to solar 
and wind, this growth 

would be from two to five percent 
per year—or growth of 250 percent in 
domestic electricity production using 
solar and wind. This is spectacular 
growth, but not enough to support 
calls for the shutting down of all fossil 
fuel power plants by 2040. 

Simply put, renewable sources cannot 
grow fast enough and be large enough 
in that limited time period. As one of 
the world’s foremost energy experts, 
Vaclav Smil, has observed,

during the next half century […] the 
basic nature of global energy supply will 
not drastically change, and the world will 
remain highly dependent on fossil fuels. 

The availability of 
sufficient volumes 
of natural gas at 

competitive prices, and 
the declining political 

support for coal, 
have back-pushed 
any possible clean 
coal breakthrough 

scenarios. 
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Nonetheless, he and other observ-
ers, scientists and analysts, allow for 
the possibility of new technologies and 
techniques to accelerate the introduc-
tion of renewable energy—particularly 
solar energy. 

As explained by Professor Smil, solar 
energy conversion in photovol-

taic form has three inherent advantages: 
magnitude of supply, high power density 
of collection, and a simple conversion 
technique. It also has the disadvantages of 
low conversion efficiency and high unit 
cost. The two deficiencies, however, are 
both being reduced through improved 
technology and business practices.

The most advantageous U.S. domestic 
business practice has been the introduc-
tion of third-party financing for resi-

dential solar installation. Homeowners 
can have a new residential solar unit—
typically four kilowatts—installed with 
no money down. The financing entity 
splits future savings in avoided electric 
utility charges with the homeowner. 
This new financing mechanism has 
resulted in reports of 70 percent growth 
in U.S. residential solar installations in 
the second quarter of 2015. 

The new growth in rooftop solar in-
stallations has been attributed to declin-
ing costs, low interest rates, and federal 
solar investment tax credits. One factor 
complicating this new financing tech-
nique is the necessity for an expected 
low level of future payments to the 
electric utility for stand-by power and 
energy services provided while the solar 
unit is not operating. As the average 

America’s Energy Picture
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residential solar installation provides 
for four kilowatts of power, peak use at 
residences can reach eight to 20 kilo-
watts, requiring power from the local 
grid. Thus, the question of fair compen-
sation for this stand-by service becomes 
an issue of utility ratemaking.

Regulatory proceedings before state 
regulators are addressing 
this issue in a number 
of the 36 U.S. states that 
have set up net meter-
ing procedures, mostly 
on top of outdated tariff 
designs. Once the issue of 
grid connection charges 
is addressed, and tariff 
designs corrected, it is 
expected that continuing 
cost reductions and technical improve-
ments—including new residential battery 
technologies—will increase rooftop solar 
installations faster than expected, with-
out financial harm to the grid operators.

A Mature Nuclear Fleet

The U.S. nuclear fleet consists of 
61 power plant locations contain-

ing 99 nuclear reactors distributed in 30 
states. In a recent development, four nu-
clear reactors were taken out of service 
for economic reasons in 2013, with an 
additional one being decommissioned 
in 2014. The United States has three new 
nuclear plants under construction. A 
review of the EIA chart shows that nu-
clear power plants provided 22 percent 

of the electric supply in the United States 
in 2014. This was the largest source of 
CO2-free energy produced in the 
United States. The nuclear fleet oper-
ates at high-capacity levels and has been 
accident-free for decades. Given all these 
factors, planning for mitigation of green-
house gases should include provisions 
for viable and growing nuclear energy 

production. 

One concern we 
have about nuclear 

fuel supply is that the 
EIA’s most recent report 
for 2014 indicates that 
only six percent of the 53 
million pounds of en-
riched uranium obtained 
for American nuclear 

reactors came from domestic suppliers. 
Foreign origin uranium accounted for 96 
percent of the remaining fuel delivered. 
Since the United States has abundant 
uranium resources, our concern is that 
overly restrictive U.S. federal and state 
government regulations may be hamper-
ing the ability of America’s domestic ura-
nium suppliers and refiners to compete 
in U.S. and international markets.

Unlike the situation in fossil fuel 
plants, where the cost of fuel represents 
up to 60 percent of the production 
cost of electricity, nuclear power plants 
(with their high capital construction 
costs) find fuel costs representing only 
five percent of production costs. Thus, 

Planning for 
mitigation of 

greenhouse gases 
should include 

provisions for viable 
and growing nuclear 
energy production.
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our concerns about low domestic pro-
duction are more about maintaining 
industrial capacity in uranium mining 
and refinement for national security 
purposes than about price impact.

Nuclear power has been a major 
source of decarbonized electric-

ity supply in the United States for over 
five decades. The future of new nuclear 
construction is dependent upon the in-
dustry’s ability to build new power plants 
on time and within budgets, which also 
depends upon stable and reasonable reg-
ulatory policies. Recent experiences in 
Europe and the United States have seen 
construction of larger reactors resulting 
in more complexity, and ensuing longer 
lead times to build—factors which have 
not allowed for a reduction in costs per 
mega-watt installed.

Two solutions proposed include in-
creased standardization of designs and 
the option of small modular nuclear 
reactors being substantially built at a 
controlled factory location. The first 
issue has been addressed by the estab-
lished nuclear industry, and the second is 
moving ahead under a U.S. Department 
of Energy small modular nuclear techni-
cal support program.

Electrification Continues

According to the U.S. National 
Academy of Engineering, electrifi-

cation is defined as perhaps the twentieth 
century’s “greatest engineering achieve-

ment.” In 2014, the EIA reported that 
the electricity production sector con-
sumed 39 percent of primary energy for 
the year. This percentage has increased 
significantly over recent decades, as elec-
tricity usage rose from 2,000 kilowatt-
hours per individual in 1950 to 32,700 
kilowatt-hours per individual in 2000. 
The United States has been fully electri-
fied since the middle of the last century, 
and electricity consumption no longer 
leads GDP growth. The typical American 
home now has over 26 different kinds 
of electrical devices, and in many cases 
more than one device-type was pur-
chased (take televisions, computers, and 
cellular phones as examples of more than 
one per household). 

The transformation of the economy 
from manufacturing to services, cou-
pled with our recent recession, has 
affected the previous steady growth in 
kilowatt hour sales to projections of 
+1 percent in the future, from recent 
one-percent declines. Nonetheless, a 
possible future transition to electric 
vehicles, the introduction of addi-
tional new electric appliances and 
uses, possible electric usage for de-
carbonization, and general growth of 
the population, may all add to the need 
for substantially more new sources of 
electricity production in the future. 

The issue with electricity in the 
United States is not that of 

use—although arguments can be made 

America’s Energy Picture
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that usage efficiency can be improved 
significantly—but the fact that electric-
ity is still reliant on fossil fuels for 65 
percent of production (in 2014 num-
bers). Moving forward, there are few 
options. More coal, as a fuel for elec-
tricity production, can be displaced by 
natural gas, lowering but not eliminat-
ing carbon dioxide emissions. 

Both fossil fuels could be displaced 
by renewable solar and 
wind, but the magnitude 
of such a shift in a few 
short decades would be 
an unprecedented tech-
nical and financial chal-
lenge—given require-
ments for balancing the 
grid, supply and demand 
factors, and the huge 
amounts of generation which must be 
dispatched on demand.

There is hope on the horizon. 
Technology trends are working 

to increase the electric grid’s efficiency, 
improve end-use efficiency, diversify 
supply sources, and introduce new 
renewable and storage technologies. 
Energy efficiency is improving in all sec-
tors, including generation, transmission, 
distribution, and end-use of electricity 
and heating fuels. Demand side manage-
ment is becoming both an efficiency and 
an economic tool, as the value of load 
management is experienced when tied 
to hourly electricity markets. Distributed 

generation is increasing due to techno-
logical and economic improvements in 
solar PV, as well as the introduction of 
more sizes of highly economic combined 
heat and power (CHP) and other tech-
nologies. Investment in a “smart grid” 
has increased and will continue to do so 
as the benefits are better understood—
especially when coupled with real time 
pricing for electricity. The new distrib-
uted generation and storage technologies 

will enable an increase 
in the number of areas 
served by “micro grids,” 
allowing the electric 
power system to acquire 
more resilience and self-
healing properties.

Finally, the “internet 
of things” will tie the 

electric grid, and electrical devices 
connected to it, to the internet, thereby 
improving efficiency, quality of service, 
safety, and reliability.

The New Energy Portfolio 
and Geopolitical Reality

As America entered the twenty-
first century, the introduction of 

new crude oil and natural gas extraction 
technologies both reversed the trend of 
increasing crude oil imports and the ex-
pected decline in U.S. natural gas produc-
tion that had dominated energy planning. 
In a few short years, the combination of 
horizontal drilling and hydraulic fractur-
ing made possible natural gas and crude 

The United States thus 
enters an era when it 

is not only secure in its 
own energy supply, but 

is also in a position 
to be able to enhance 
global energy security.
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oil production from hitherto unexploited 
shale deposits of both energy resources.

These factors reversed the long decline 
in U.S. crude oil production, which had 
made the United States a major market 
for oil exporting countries. That rising 
dependence on imported oil provided 
international oil producers—many of 
them members of OPEC—with signifi-
cant leverage over the United States and 
other OECD importers.

While OPEC has consistently declined 
to use its control of oil supply for politi-
cal purposes, not all of its members have 
supported that policy. There is also the 
additional issue that stems from having a 
high concentration of oil supply and pro-
duction in unstable regions of the world.

Similarly, nations heavily depend-
ent on imported natural gas—such as 
most of those in Central and Eastern 
Europe—have found themselves at the 
mercy of near-monopoly exporters 
and countries controlling international 
pipeline transit infrastructure. As in 
the case of crude oil, the solution to the 
problem of energy dependence on lim-
ited suppliers lies in the ability to find 
competitive supplies. 

This is where we believe the new re-
alities of the United States entering 

world markets as an energy exporter can 

help ensure additional competitive supply 
and risk reduction. This year saw Amer-
ica’s first LNG export terminal begin op-
erations, and U.S. natural gas exports will 
begin to reach global customers. These 
facilities will be followed by other LNG 
liquefaction terminals that have been ap-
proved and are under construction.

In addition, if the United States lifts its 
ban on crude oil exports, a new secure 
supply of oil will become available on 
international markets. We fully expect 
that domestic reserves will continue to 
expand, as more unconventional oil ex-
traction is made possible by advances in 
exploration and production technolo-
gies, and efficiencies supporting future 
U.S. export feasibility. With the addition 
of this new globally available supply of 
product, America will be in a position 
to help assure importers that there will 
be another resource available to address 
supply disruptions in other regions.

The new energy reality of abundant 
energy supply in the United States 

has had, and will continue to have, 
significant effects on the geopolitics of 
energy. The addition of new Ameri-
can energy supplies to global markets, 
together with commensurate interna-
tional engagement, have the potential to 
become a positive geopolitical develop-
ment in improving energy security and 
quality of life worldwide. 

America’s Energy Picture


