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Short-Term Energy Outlook (STEO) 

Highlights 

• This edition of the Short-Term Energy Outlook is the first to include forecasts for 2017. 

• North Sea Brent crude oil prices averaged S38/barrel (b) in December, a $6/b decrease from 

Novenober, and the lowest monthly average price since June 2004. Brent crude oil prices 

averaged $52/b in 2015, down S47/b from the average in 2014, as growth in global liquids 

inventories put downward pressure on Brent prices throughout much of the year, 

• Forecast Brent crude oil prices average S40/b in 2016 and $50/b In 2017. Forecast West 

Texas intermediate (WTI) crude oil prices average $2/b lower than Brent in 2016 and $3/b 

lower in 2017. However, the current values of futures and options contracts continue to 

suggest high uncertainty in the price outlook. For example, ElA's forecast for the average 

WTI price in April 2016 of $37/b should be considered in the context of recent contract 

values for April 2016 delivery [Market Prices and Uncertainty Report) suggesting that the 

market expects WTI prices to range from S25/b to S56/b (at the 95% confidence interval). 

• The price of U.S. retail regular gasoline is forecast to average $2.03/gallon (gal) in 2016 and 

S2.21/gal in 2017, compared with $2.43/gal in 2015. In December, average retail regular 

gasoline prices were $2.04/gal, a decrease of 12 cents/gal from November and 51 cents/gal 

lower than in December 2014, EIA expects monthly retail prices of U.S. regular gasoline to 

reach a seven-year low of $1.90/gal in February 2016, before rising during the spring. 

• U.S. crude oil production averaged an estimated 9.4 million barrels per day (b/d) in 2015, 

and it is forecast to average 8.7 million b/d in 2016 and 8.5 million b/d in 2017. EIA 

estimates that crude oil production in December fell 80,000 b/d from the November level. 

• Natural gas working inventories were 3,643 billion cubic feet (Bcf) on January 1, which was 

17% higher than during the same week last year and 15% higher than the previous five-year 

average (2011-15) for that week. EIA forecasts that inventories will end the winter heating 

season (March 31) at 2,043 Bcf, which would be 38% above the level at the same time last 

year. Forecast Henry Hub spot prices average $2.65/million British thermal units (MMBtu) in 

2016 and S3.22/MMBtu In 2017, compared with an average of S2.63/MMBtu in 2015. 

• A decline in power generation from fossil fuels in the forecast period is offset by an increase 

from renewable sources. The share of generation from natural gas falls from 33% in 2015 to 

31% in 2017, and coal falls from 34% to 33%. For renewables, the forecast share of total 
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generation supplied by hydropower rises from 6% in 2015 to 7% in 2017, and the forecast 

share for other renewables increases from 7% in 2015 to 9% in 2017. 

Global Petroleum and Other Liquid Fuels 

EIA estimates that global oil inventories increased by 1.9 million b/d in 2015, marking the 

second consecutive year of inventory builds. This oversupply has contributed to oil prices 

reaching the lowest monthly average level since mid-2004. Inventories are forecast to rise by an 

additional 0.7 million b/d in 2016, before the global oil market becomes relatively balanced in 

2017. The first draw on global oil inventories in 15 consecutive quarters is expected in the third 

quarter of 2017. 

Global Petroleum and Other Liquid Fuels Consumption. EIA estimates global consumption of 

petroleum and other liquid fuels grew by 1.4 million b/d in 2015, averaging 93.8 million b/d for 

the year. EIA expects global consumption of petroleum and other liquid fuels to grow by 1.4 

million b/d in both 2016 and 2017. Forecast real gross domestic prodiict (GDP) for the world 

weighted by oil consumption, which increased by an estimated 2.4% in 2015, rises by 2.7% in 

2016 and by 3.2% in 2017. 

Consumption of petroleum and other liquid fuels in countries outsidei the Organization for 

Economic Cooperation and Development (OECD) increased by an estimated 0.8 million b/d in 

2015, considerably lower than the 1.4 million b/d increase in 2014 mainly because of the 

slowdown in Eurasia, which saw a contraction in its consumption, and to a lesser degree 

because of China's slightly slower demand growth. Non-OECD consumption growth is expected 

to be 1.1 million b/d in both 2016 and 2017, reflecting higher growth in the Middle East and 

Eurasia. 

OECD petroleum and other liquid fuels consumption rose by 0.6 million b/d in 2015. OECD 

consumption is expected to continue rising in both 2016 and 2017 byiO.3 and 0.4 million b/d, 

respectively, driven by an increase in U.S. consumption. OECD Europe demand is also expected 

to increase through the forecast period, albeit at a slower pace than the 0.3 million b/d increase 

in 2015. U.S. consumption is forecast to increase by 0.2 and 0.3 million b/d in 2016 and 2017, 

respectively. Consumption in Japan is forecast to decline by less than 0-1 million b/d in both 

2016 and 2017. 

Non-OPEC Petroleum and Other Liquid Fuels Supply. EIA estimates that petroleum and other 

liquid fuels production in countries outside of the Organization of the Petroleum Exporting 

Countries (OPEC) grew by 1.3 million b/d in 2015. The 2015 growth occurred mainly in North 

America. EIA expects non-OPEC production to decline by 0.6 million b/d in 2016, which would be 

the first decline since 2008. Most of the forecast decline in 2016 is expected to be in the United 

States. Non-OPEC production is forecast to decrease by an additional 0.1 million b/d in 2017. 

Changes in non-OPEC production are driven by changes in U.S. tight oil production, which is 

characterized by high decline rates and relatively short investment horizons that make it among 

the most price-sensitive production globally. Forecast total U.S. liquid fuels production declines 
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by 0.4 million b/d in 2016 and remains relatively flat in 2017, as low oil prices contribute to 
drilling rig counts falling below levels required to sustain current production. 

Outside of the United States, forecast non-OPEC production declines by 0.2 million b/d in 2016 
and by 0.1 million b/d in 2017. Despite low crude oil prices, production declines are relatively 
minor because of investments committed to projects when oil prices were higher. Although oil 
companies have reduced investments, most of the cuts have been in capital exploration budgets 
that largely affect production levels beyond the forecast period. Additionally, strength in the 
U -S. dollar and production cost reductions have moderated the effects of declining oil revenues 
in some countries. Because oil revenues are denominated in dollars, the appreciation of the 
dollar relative to the currencies of several large oil producers means each dollar of revenue has 
more purchasing power if production costs are denominated in local currency. 

Among other non-OPEC producers, the largest declines are forecast to be in the North Sea and 
Russia. After increasing in 2015, production in the North Sea is expected to return to its long-
term declining trend in 2016 and 2017, as the planned start of several projects is not enough to 
offset the region's steep decline rates. Production in Russia also increased in 2015, as 
international sanctions had little effect on oil production, but Russia's production is expected to 
decline by 0.1 million b/d in both 2016 and 2017. However, Russia's exposure to low oil prices 
has been mitigated by the depreciation of the ruble relative to the dollar, given ruble-
denominated production costs, and by Russia's taxation regime for the oil sector. 

Some non-OPEC countries, led by Canada and Brazil, will continue to see increasing oil 
production during the forecast period. Production in Canada is expected to increase by 50,000 
b/d in both 2015 and 2016, as a number of oil sands projects that are under construction will 
begin production, including the Imperial Oil and Cenovus projects scheduled to come online by 
the end of 2016. These projects were commissioned before the sharp decline in crude oil price. 
Production in Brazil is expected to increase by about 40,000 b/d in 2016 and 20,000 b/d in 2017. 
This growth is down from growth of 0.2 million b/d in 2015, which was the result of several 
floating production, storage, and offloading facilities coming online. Reduced growth in Brazil's 
production occurs because Petrobras's high debt levels and the legal fallout from the ongoing 
corruption probe are expected to reduce investment. 

Unplanned supply disruptions among non-OPEC producers averaged 0.4 million b/d in 
December, reflecting a downward revision of roughly 0.3 million b/d compared with the last 
STEO. EIA revised downward its estimate of non-OPEC disruptions because of a revision in 
production capacity held by Syria and Yemen. ElA's estimates of unplanned production outages 
are calculated as the difference between estimated effective production capacity (the level of 
supply that could be available within one year) and estimated production. Therefore, these 
outage estimates can differ from those measured against other capacity types, such as 
nameplate capacity or the production level prior to the disruption. 

OPEC Petroleum and Other Liquid Fuels Supply. At their December 4 meeting, OPEC members 
voted to reactivate Indonesia's OPEC membership after an almost seven-year hiatus. As of this 
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STEO, EIA includes Indonesia's crude oil and other liquids production in the OPEC total for both 

history and the forecast. 

OPEC crude oil production averaged 31.6 million b/d in 2015, an increase of 0.9 million b/d from 

2014. Iraq led the OPEC production increases. Its production rose by 0.7 million b/d in 2015. 

Saudi Arabia also boosted production to defend its share of the global oil market, with its 

production increasing by 0.3 million b/d in 2015. 

Forecast OPEC crude oil production increases by 0.5 million b/d in 2016, with Iran expected to 

increase production once international sanctions targeting its oil sector are suspended. Under 

the Joint Comprehensive Plan of Action (JCPOA) between Iran and the five permanent members 

of the United Nations Security Council and Germany (P5+1), which was announced on July 14, 

2015, sanctions relief is contingent on verification by the International Atomic Energy Agency 

(IAEA) that Iran has complied with key nuclear-related steps. Forecast OPEC crude oil production 

is expected to increase by 0.6 million b/d in 2017, with Iran accounting for most of the increase. 

Although uncertainty remains as to the timing of sanctions relief, ElAlassumes the 

implementation occurs in the first quarter of 2016, clearing the way to ease sanctions at that 

t ime. EIA has moved up the anticipated implementation day becausejlran has made faster-than-

expected progress in meeting key obligations required under the JCPOA. 

Iran's crude oil production is forecast to grow by about 0.3 million b/d in 2016 and by 0.5 million 

b/d in 2017. The forecast growth of Iran's crude oil production through the forecast period also 

depends on internal factors including Iran's ability to mitigate production decline rates and meet 

technical challenges and on its willingness to discount oil. 

OPEC noncrude liquids production averaged 6.7 million b/d in 2015, and it is forecast to increase 

by 0.3 million b/d in both 2016 and 2017, led by increases in Iran and; Qatar. 

In December, unplanned crude oil supply disruptions among OPEC producers averaged 2.8 

million b/d, up slightly compared with the previous month. Kuwait and Saudi Arabia continue to 

have a combined disruption of 0.5 million b/d a t the Wafra and Khafji fields in the Neutral Zone 

that straddles the two countries. 

OPEC surplus crude oil production capacity, which averaged 1.6 million b/d in 2015, is expected 

to increase to 2.0 million b/d in 2016 and then be 1.9 million b/d in 2017. EIA estimates that 

Iran's crude oil production capacity is 3.6 million b/d, which is 0.8 million b/d higher than its 

current estimated production level. EIA currently categorizes that 0.8 million b/d difference as a 

disruption because Iran's production is restricted by sanctions that affect the country's ability to 

sell its oil. However, if sanctions are lifted, any difference between its crude oil production 

capacity and its crude oil production level would henceforth be considered surplus capacity. 

Surplus capacity is typically an indicator of market conditions, and surplus capacity below 2.5 

million b/d indicates a relatively tight oil market. However, the continuing inventory builds and 
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high current and forecast levels of global oil inventories make the projected low surplus capacity 
level less significant. 

OECD Petroleum Inventories. EIA estimates that OECD commercial crude oil and other liquid 
fuels inventories totaled 3.06 billion barrels at the end of 2015, equivalent to roughly 66 days of 
consumption. Forecast OECD inventories rise to 3.13 billion barrels at the end of 2016, and they 
are also expected to be 3.13 billion barrels at the end of 2017. 

Crude Oil Prices. Brent crude oil spot prices decreased by S6/b in December to a monthly 
averageof$38/b, the lowest monthly average price since June 2004. Prices fell in December, as 
OPEC producers (at their December 4 meeting) indicated plans to continue the policy of 
defending market share in a low oil price environment and as global oil inventories continued to 
build. Continuing increases in global liquids inventories have put significant downward pressure 
on oil prices since mid-2014. Inventories rose by an estimated 1.9 million b/d in 2015, and Brent 
crude oil prices averaged $52/b in 2015, a decrease of S47/b from 2014. 

With global inventory builds expected to continue in 2016, upward pressure on crude oil prices 
will be limited. Forecast Brent prices average $40/b in 2016. The largest inventory builds occur 
in the first half of 2016, keeping Brent prices below $40/b through April. 

Brent prices are forecast to average S50/b in 2017, with upward price pressures concentrated in 
the latter part that year. At that point the market is expected to experience small inventory 
draws, with the possibility of further draws beyond the forecast period. Brent prices are forecast 
to average S56/b in the fourth quarter of 2017. 

Forecast West Texas Intermediate (WTI) crude oil prices average $2/b lower than Brent in 2016 
and $3/b lower in 2017. EIA had previously assumed the 2016 WTI discount to be $5/b, The 
lower forecast WTI discount to Brent is based on the relative storage availability in the United 
States compared with other regions that encourages placing crude oil in the U.S. market in a 
period of global oversupply. 

During the forecast period, oil prices could continue to experience periods of heightened 
volatility. The oil market faces many uncertainties heading into 2016, including the pace and 
volume at which Iranian oil reenters the market, the strength of oil consumption growth, and 
the responsiveness of non-OPEC production to low oil prices. 

The current values of futures and options contracts continue to suggest high uncertainty in the 
price outlook [l\/1orket Prices and Uncertainty Report). WTI futures contracts for April 2016 
delivery, traded during the five-day period ending January 7, averaged $38/b, while implied 
volatility averaged 46%. These levels established the lower and upper limits of the 95% 
confidence interval for the market's expectations of monthly average WTI prices in April 2016 at 
$25/b and $56/b, respectively. The 95% confidence interval for market expectations widens 
over time, with lower and upper limits of S22/b and S82/b for prices in December 2016. Last 
year at this time, WTI for April 2015 delivery averaged $51/b, and implied volatility averaged 
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48%. The corresponding lower and upper limits of the 95% confidence interval were $34/b and 

$76/b. 

U.S. Pe t ro leum and Othe r Liquid Fuels 

Monthly data show gasoline consumption in the United States increaised by 2.8% during the first 

10 months of 2015 compared with same period in 2014. U.S. gasoline consumption growth 

reflects increases in employment and lower gasoline prices. Growing domestic and global 

consumption of gasoline contributed to high refinery wholesale gasoline margins (the difference 

between the wholesale price of gasoline and the price of Brent crude oil) for most of 2015. 

Average wholesale gasoline margins reached 73 cents/gal in August, which was the highest 

monthly average since May 2007. Margins returned closer to typical seasonal levels in October 

but increased in December, a month in which they typically decline. 1|he estimated average 

wholesale gasoline margin in December reached 42 cents/gal, which would mark the highest 

December margin in ElA's data that begin in 1987. 

Despite the increasing wholesale gasoline margins, U.S. regular gasoline retail prices fell from a 

monthly average of $2.16/gal in November to $2.04/gal in December because of lower crude oil 

prices. Monthly average regional gasoline retail prices for December ranged from a low of 

$1.79/gal in PADD 3 (Gulf Coast) to a high of $2.56/gal in PADD 5 (West Coast). EIA expects 

gasoline prices to fall from current levels, with the U.S. regular gasoline price averaging 

$1.90/gal in February 2016. 

Liquid Fuels Consumption. Total U.S. liquid fuels consumption is projected to increase by 

270,000 b/d (1.4%) in 2015, more than the 140,000 b/d (0.8%) growt^i in 2014. U.S. 

consumption has been stimulated by continued growth in employmeint and the economy and 

lower petroleum product prices. In 2016, total liquid fuels consumption is forecast to increase 

by 160,000 b/d (0.8%) from the 2015 level. In 2017, total U.S. liquid fuels consumption is 

projected to rise by an additional 270,000 b/d (1.4%). 

Motor gasoline consumption increased by an estimated 240,000 b/d (2.6%) in 2015 to an 

average of 9.2 million b/d, the highest level since the record of 9.3 million b/d in 2007. Although 

total nonfarm employment and total highway travel since then have increased by 2.9% and 

3.7%, respectively, improving vehicle fuel economy continues to keep gasoline consumption 

below its previous peak throughout the forecast period. Gasoline consumption is forecast to 

increase by 70,000 b/d (0.8%) in 2016, as employment and population growth offset continuing 

improvements in vehicle fleet fuel economy. In 2017, motor gasoline Consumption is projected 

to rise by 20,000 b/d (0.2%). 

In 2015, jet fuel consumption increased by an estimated 70,000 b/d (4.8%). Forecast jet fuel 

consumption declines slightly in 2016, with improvement in average airline fleet fuel economy 

offsetting growth in freight and passenger travel. In 2017, jet fuel consumption is projected to 

rise by 20,000 b/d (1.3%). 
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Consumption of distillate fuel, which includes diesel fuel and heating oil, fell by an estimated 
80,000 b/d (1.9%) in 2015. Based on expectations of continued economic growth, total distillate 
consumption is projected to grow by an annual average of 80,000 b/d (2.0%) over the next two 
years. 

Hydrocarbon gas liquids (HGL) consumption is expected to increase by 10,000 b/d in 2016 and 
by 130,000 b/d in 2017. In 2016, a 30,000 b/d decline in propane consumption, mainly from 
reduced heatingconsumptionin the first quarter, is offset by growth in petrochemical 
consumption of HGL, mainly ethane. In 2017, more normal weather contributes to a 20,000 b/d 
increase in propane consumption, and the start-up of six ethane-fed petrochemical plants 
contributes to a 100,000 b/d increase in ethane consumption. New HGL export terminal capacity 
contributes to an increase in HGL net exports from an estimated average of 840,000 b/d in 2015 
to 1.3 million b/d in 2017. 

Liquid Fuels Supply. U.S. crude oil production is projected to decrease from an average of 9.4 
million b/d in 2015 to 8.7 million b/d in 2016 and to 8.5 million b/d in 2017. The forecast reflects 
an extended decline in Lower 48 onshore production driven by persistently low oil prices that is 
partially offset by growing production in the federal Gulf of Mexico. 

According to the latest survey-based reporting of monthly crude oil production data, U.S. 
production averaged 9.5 million b/d through the first 10 months of 2015, about 0.2 million b/d 
higher than in the fourth quarter of 2014. The estimates include EIA survey-based monthly 
crude oil production data for Oklahoma for the first time. These new estimates are roughly 0.1 
million b/d per month higher than those generated by the previous methodology for Oklahoma, 
which was based on state-re ported data that was later adjusted by EIA. The recently expanded 
ElA-914 survey now collects oil production from the largest oil producers in 15 states (including 
Oklahoma) and the federal Gulf of Mexico. 

Based on these estimates, total U.S. production began falling in May 2015, led by Lower 48 
onshore production that has fallen nearly 0.5 million b/d. These declines have been tempered 
by production growth of 0.1 million b/d in the Gulf of Mexico since April. 

With WTI prices falling below $40/b in December 2015 and projected to remain below that level 
through mid-2016, EIA expects oil production to decline in most Lower 48 onshore oil 
production regions. The expectation of reduced cash flows in 2016 and 2017 has prompted 
many companies to scale back investment programs, deferring major new undertakings until a 
sustained price recovery occurs. The prospect of higher interest rates and tougher lending 
conditions will likely limit the availability of capital for many smaller producers, giving rise to 
distressed asset sales and consolidation of acreage holdings by more financially sound firms. The 
retrenchment in onshore investment is anticipated to push the count of oil-directed rigs and 
well completions in 2016 and 2017 below current levels. 

The focus of drilling and production activities will be on the core areas of major tight oil plays. 
Despite the significant decline in total rig counts in 2015, rig counts have largely stabilized in the 
core counties of the Bakken, Eagle Ford, Niobrara, and Permian. In these areas, falling costs and 

U.S. Energy information Administration | Short-Term Energy Outlook January 2016 



ongoing technological and process improvements in rig, labor, and well productivity are 

anticipated to lead to faster rates of well completions and Jess-rapid production declines relative 

to other Lower 48 onshore areas. The ongoing gains in learning-by-doing, cost reductions, and 

rig and well productivity are expected to enhance the economic viability of these areas as well 

as to be disseminated to other regions, incrementally reducing the breakeven costs of 

production in more marginal areas. 

EIA expects U.S. crude oil production to decline steadily from 9.2 million b/d in December 2015, 

reaching about 8.5 million b/d in November 2016. Production is expected to stay near 8.5 

million b/d for most of 2017. This level of production would be 1.2 million b/d below the April 

2015 level, which was the highest monthly production since April 1971. 

Productivity improvements, lower breakeven costs, and anticipated oil price increases in the 

second half of 2017 are expected to end over two years of falling Lower 48 onshore production. 

Onshore production averaged 7.6 million b/d in the second quarter of 2015, and it is forecast to 

fall below 6.2 million b/d in September 2017 before increasing modeitly in the fourth quarter of 

2017. The forecast remains sensitive to actual wellhead prices and rapidly changing drilling 

economics that vary across regions and operators. 

Projected crude oil production in the Gulf of Mexico rises during the forecast period, and oil 

production in Alaska falls. Production in these areas is less sensitive than onshore production in 

the Lower 48 states to short-term price movements and reflects anticipated growrth from new 

projects in the Gulf of Mexico and declines from legacy fields in Alaska. Several projects in the 

Gulf that came or will come online in 2014-16 will push up production from an average of 1.6 

million b/d in 2015 to 1.9 million b/d in the fourth quarter of 2017. Itiis possible some projects 

will start production later than expected, potentially shifting some of the anticipated production 

gains from late 2017 into eariy 2018. 

Late in the forecast period EIA expects small sales from the U.S. Strategic Petroleum Reserve 

(SPR). Recent legislation authorized sales of SPR oil between Fiscal Yeiars (FY) 2018-25 for deficit 

reduction, SPR modernization, and highway funding purposes. EIA assumes 5 million barrels of 

SPR sales for deficit reduction purposes in FY 2018 (which starts in October 2017), equivalent to 

14,000 b/d of SPR draws during the fourth quarter of 2017. EIA further assumes no SPR sales 

occur for SPR modernization during the forecast period. 

EIA projects HGL production at natural gas processing plants will increase by 0.2 million b/d 

(6.3%) in 2016 and by 0.3 million b/d (8.1%) in 2017. Expected additions of natural gas 

processing and distribution infrastructure contribute to forecast HGL production growing at a 

faster pace than the natural gas streams from which it is produced. EIA expects higher ethane 

recovery rates in 2016 and 2017, following planned increases to petrochemical plant feedstock 

demand in the United States and abroad. Planned terminal builds and expansions and a growing 

ship fleet allow more U.S. ethane, propane, and butanes to reach international markets, with 

forecast net HGL exports averaging 1.1 million b/d in 2016 and 1.3 million b/d in 2017. 
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The growth in domestic crude oil and other liquids production has contributed to a significant 
decline in imports. The share of total U.S. liquid fuels consumption met by net imports fell 
from 60% in 2005 to an estimated 24% in 2015. EIA expects the net import share to remain flat 
in 2016, before increasing slightly to 25% in 2017, as domestic oil production falls. This would be 
the first annual increase in the share of consumption met by net imports since 2005. 

Petroleum Product Prices. Lower crude oil prices contributed to U.S. regular gasoline retail 
prices declining to an average of $2.04/gal in December, down from an average of $2.16/gal in 
November. EIA projects regular gasoline retail prices to fall to an average Sl-90/gal in February 
2016 and average $1.95/gal in the first quarter of 2016. 

The U.S. regular gasoline retail price, which averaged $2.43/gal in 2015, is projected to average 
$2.03/gal in 2016,33 cents/gal lower than estimated in last month's STEO, and S2.21/gal in 
2017. 

The diesel fuel retail price, which averaged S2.71/gal in 2015, is projected to average S2.29/gal 
in 2016,38 cents/gal lower than in last month's STEO, and S2.59/gal in 2017. 

Lower projected crude oil prices this winter (2015-16) compared with last winter contribute to a 
reduction in the forecast residential heating oil price and average household heating oil 
expenditures. Households that use heating oil as a primary space heating fuel are expected to 
pay an average of S2.17/gal this winter, 87 cents/gal less than last winter. The average 
household is now expected to spend $1,088 for heating oil this winter, $763 less than last 
winter. The reduction in expenditures also reflects lower forecast consumption because warmer 
temperatures are forecast this winter compared with last winter. 

Propane prices this winter are expected to be 9% lower than last winter in the Northeast and 
18% lower in the Midwest, contributing to households spending 24% and 31% less on propane 
in those regions, respectively. 

Natural Gas 

Forecast Henry Hub spot prices average $2.65/MMBtu in 2016 and $3.22/MMBtu in 2017, 
compared with an average of $2.63/MMBtu in 2015. Although annual average prices for 2015 
and 2016 are similar, prices are forecast to rise through much of 2016, from prices that began 
the year near $2/MMBtu. Price increases reflect consumption growth, mainly from the 
industrial sector, that outpaces production growth in 2016. 

EIA expects production growth will be relatively flat in 2016, partly in response to lower prices 
and declining rig activity. With higher prices in 2017, and as new consumption and more export 
capacity comes online, EIA projects production will pick up slightly. 

Natural Gas Consumption. ElA's forecast of U.S. total natural gas consumption averages 76.6 
billion cubic feet/day (Bcf/d) in 2016 and 77.2 Bcf/d in 2017, compared with 75.5 Bcf/d in 2015. 
Increases in industrial sector consumption drive total consumption growrth in 2016 and 2017. 
Industrial sector consumption of natural gas increases by 3.5% in 2016 and by 2.5% in 2017, as 
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new projects in the fertilizer and chemicals sectors come online. EIA expects a 0.1 Bcf/d (0.3%) 

decline in consumption of natural gas for power generation in 2016 and a 1.4% decrease in 

2017. Natural gas consumption in the residential and commercial seqtors is projected to 

increase in 2016 and 2017, reflecting slightly higher heating demand in those years. 

Natural Gas Production and Trade. In September, total marketed production of natural gas hit a 

record high of 80.2 Bcf/d before declining the following month, according to ElA's survey 

data. EIA estimates that marketed natural gas production averaged 79.1 Bcf/d in 2015, an 

increase of 4.2 Bcf/d (5.7%) from 2014. EIA projects grovrth will slow to 0.7% in 2016, as low 

natural gas prices and declining rig activity begin to affect production. In 2017, however, 

forecast production growth increases to 1.8%, as forecast prices rise and more demand comes 

from industrial sectors and liquefied natural gas (LNG) exporters. 

Although demand growth levels off, production remains high, which is expected to reduce 

demand for natural gas imports from Canada and to support growth in exports to Mexico. EIA 

expects natural gas exports to Mexico to increase because of growing demand from Mexico's 

electric power sector coupled with flat natural gas production in Mexico. EIA projects LNG gross 

exports will increase to an average of 0.7 Bcf/d in 2016, with the start-up of Cheniere's Sabine 

Pass LNG liquefaction plant planned for early this year. EIA projects gi-oss exports will average 

1.4 Bcf/d in 2017, as Sabine Pass ramps up its capacity. 

Natural Gas Inventories. On January 1, natural gas working inventories were 3,643 Bcf. 

Withdrawals during the heating season have been relatively low because of warmer-than 

normal weather. January 1 inventories were 535 Bcf (17%) above year-ago levels and 464 Bcf 

(15%) above the five-year (2011-15) average. Inventories are forecast to be 2,043 Bcf at the end 

of March 2016, which would be 421 Bcf above the five-year average. 

Natural Gas Prices. The Henry Hub natural gas spot price averaged $1.93/MMBtu in December, 

a decrease of 16 cents/MMBtu from the November price. Warmer-than-normal temperatures in 

the first half of the heating season, record inventory levels, production growth, and forecasts for 

a warm winter contributed to spot prices remaining low. Monthly average Henry Hub spot 

prices are forecast to rise through 2016, but they remain less than $3/MMBtu until December. 

Forecast Henry Hub natural gas prices average $2.65/MMBtu in 2016 and $3.22/MMBtu in 

2017. 

Natural gas futures contracts for April 2016 delivery traded during the five-day period ending 

January 7 averaged $2.38/MMBtu. Current options and futures prices imply market participants 

place the lower and upper bounds for the 95% confidence interval foi" April 2016 contracts at 

$1.61/MMBtu and $3.52/MMBtu, respectively. In January 2015, the natural gas futures contract 

for April 2015 delivery averaged $2.88/MMBtu, and the corresponding lower and upper limits of 

the 95% confidence interval were $1.90/MMBtu and $4.36/MMBtu. 
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Coal 

Coai Supply. EIA estimates U.S. coal production declined by 109 million short tons (MMst) (11%) 
in 2015, the largest decline ever recorded. The 2015 drop in production occurred in all coal-
producing regions, with the largest percentage decrease occurring in the Appalachian region 
(15%). Production in the Interior region, which includes the Illinois Basin, declined by 11% in 
2015, which was the first decline in that region since 2009. Western region production declined 
by 9%, with production below 500 MMst for the first time since 1998. 

Forecast U.S. coal production continues to decline over the next two years. Production is 
projected to fall by 38 MMst (4%) in 2016 and by an additional 9 MMst (1%) in 2017. Interior 
region production, which accounted for only 13% of coal production 10 years ago (2006), is 
projected to account for 20% of production in 2016 and 2017. This increase in share reflects the 
region's growing competitive advantages compared to the other coal-producing regions. These 
factors include the higher heat content of the coal, closer proximity to major markets than coal 
produced in the Western region, and lower mining costs than Appalachian-produced coal. 
Appalachian production, which accounted for 34% of production 10 years ago, is projected to 
decline to 24% in 2016 and 2017. The Western region's share, which was 53% 10 years ago, 
increases to 56% in 2016 and 2017. 

Electric power sector coal stockpiles were 176 MMst in October, an 8% increase from 
September, which is similar to the typical seasonal pattern. October coal inventories averaged 
155 MMst during the previous 10 years (2005-14). Coal stockpiles are still relatively high 
because of the loss in market share to natural gas for power generation. 

Coal Consumption. EIA estimates that coal consumption decreased by 11% in 2015, mainly as a 
result of an 11% drop in electric power sector consumption. Lower natural gas prices are the 
primary driver of the decrease in coal consumption. Low natural gas prices make it more 
economical to increase generation at natural gas-fired units and to decrease generation at coal-
fired units. Retirements of coal-fired power plants, stemming from both increased competition 
with natural gas generation and the implementation of the Mercury and Air Toxics Standards 
(MATS), also reduce coal-fired generation capacity, but the full effect will not be evident until 
2016. 

Higher forecast natural gas prices in 2016 and 2017 are expected to contribute to higher 
utilization rates among the remaining coal-fired power plants. This higher utilization rate 
somewhat mitigates the effect of lower consumption from coal-plant retirements. Coal 
consumption in the electric power sector is forecast to remain relatively unchanged in 2016. In 
2017, increases in nuclear (1%), hydropower (8%), and other renewable-based (12%) electricity 
generation are forecast to contribute to a 1% decline in electric power sector coal consumption. 

Coal Trade. Slower growth in world coal demand and lower international coal prices have 
contributed to a decline in U.S. coal exports. Lower mining costs, cheaper transportation costs, 
and favorable exchange rates will continue to provide an advantage to mines in other major 
coal-exporting countries compared with U.S. producers over the next few years. 
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EIA estimates U.S. coal exports decreased 20 MMst (21%) from 2014 levels to 77 MMst in 2015. 
The current global coal market trends are expected to continue, and coal exports are forecast to 
decline by an additional 9 MMst (12%) in 2016 and by 2 MMst (4%) in 2017. 

U.S. coal imports, which were 11 MMst in 2014, remained at that level in 2015. Coal imports, 
primarily from Latin America, are forecast to maintain their market share with power generators 
along the Atlantic and Gulf coasts, as imported coal's delivered price in those markets remains 
competitive with prices for domestically produced coal. Imports are projected to average just 
under 11 MMst in 2016 and 2017. 

Coal Prices. The annual average price of coal to the electric power sector averaged 
$2.36/MMBtu in 2014. EIA estimates the delivered coal price averaged $2.23/MMBtu in 2015. 
Forecast prices are $2.19/MMBtu in 2016 and $2.20/MMBtu in 2017. 

Electricity 

The mix of generating units that supply electricity in the United States is undergoing a significant 
transformation. Many older coal plants are being decommissioned as the industry adapts to 
sustained low costs of competing natural gas generating units and the effects of environmental 
regulations. EIA estimates that at least 14 gigawatts (GW) of coal-fired capacity were retired 
during 2015, equal to nearly 5% of the operable coal capacity existing at the end of 2014. Power 
plant operators have reported to EIA that they plan to retire at least 10.7 GW of additional coal 
capacity during 2016 and 2017. This total could rise as state policies related to the Clean Power 
Plan take shape. 

Electricity Consumption. Forecast U.S. retail sales of electricity to ths residential sector fall by 
0.5% during 2016 compared with 2015. Residential electricity consumption during the first 
quarter this year is projected to be 5.8% lower than the same period in 2015, which experienced 
colder-than-normal weather with heating degree days 7% above the 10-year average. EIA 
expects U.S. residential electricity sales to grow by 1.7% in 2017. The total number of residential 
customers grows by 0.9% next year, which would be the highest growth rate since 2007, 
Forecast U.S. retail electricity sales to the commercial sector rise by 0.9% and by 1.1% in 2016 
and 2017, respectively. Forecast U.S. industrial sector saies increase by 1.1% in 2016 and by 
0.4% in 2017. 

Electricity Generation. Total U.S. electricity generation in 2016 is expected to average 11.3 
terawatthours per day, 0.4% higher than 2015 generation. Total generation grows by an 
additional 1.0% in 2017. Natural gas prices are forecast to remain at relatively low levels, with 
the Henry Hub spot price remaining below $3/MMBtu until late 2016. EIA expects that the share 
of total generation fueled by natural gas in 2016 will average 32.2% white coal supplies 33.6% of 
generation, similar to their shares in 2015. The projected generation shares for natural gas and 
coal generation fall in 2017 to 31.4% and 33.0%, respectively, as generation from renewable 
energy sources increases. 
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Electricity Retail Prices. The U.S. retail price of electricity in the residential sector is projected to 
average 12.7 cents per kilowatthour (kWh) in 2016, which is unchanged from the average price 
in 2015. The U.S. retail price of electricity in the residential sector is projected to be 13.0 
cents/kWh in 2017,3.0% higher than the average price in 2016. In New England, where 
residential electricity prices are forecast to be highest in the country in 2016, the forecast 
residential electricity price averages 19.1 cents/kWh in the first quarter of 2016, whereas in the 
West South Central region it is expected to be lowest in 2016, averaging 10.2 cents/kWh in the 
first quarter of 2016. 

Renewables and Carbon Dioxide Emissions 

Electricity and Heat Generation from Renewables. EIA expects total renewables used in the 
electric power sector to increase by 9.5% in 2016. Forecast hydropower generation in the 
electric power sector increases by 4.8% in 2016. The current EI Nifio cycle has mixed 
implications for the hydroelectric generation outlook. This winter started off wet in the Pacific 
Northwest, where roughly half of the nation's hydropower is generated. In December 2015, 
most of the Pacific Northwest saw precipitation levels more than 30% above normal (according 
to the Northwest River Forecast Center), which points to above-normal snowpack levels in the 
region. California also had above-average levels of precipitation in December. However, drought 
conditions persist in much of the state. 

In December 2015, Congress passed an extension and modification of federal tax credits for new 
wind and solar generators. Production tax credit eligibility for wind generators was extended for 
plants starting construction through the end of 2019, with the value of the credit declining from 
2.4 cents/kWh to 1.0 cent/kWh for the first 10 years of plant operation. Investment tax credits 
eligibility for solar generators was extended at the 30% level for plants starting construction 
through the end of 2019, with the value dropping each year down to 10% for plants under 
construction in 2022 and beyond. 

EIA expects little impact from these renewable electricity tax credit extensions in 2016 because 
most plants that will enter service in 2016 are already being developed. Impacts in 2017 depend 
on how many wind and solar projects are already in the development queue but not yet under 
construction. The U.S. Environmental Protection Agency's (EPA) approval of the Clean Power 
Plan in August 2015 may also affect new renewable builds over the next several years, but these 
near-term effects will be less certain until states start to lay out their implementation plans. 

EIA expects continued growth in utility-scale solar power generation, which is projected to 
average 129 gigawatthours per day (GWh/d) in 2017, an increase of 45% from the 2016 level. 
Utility-scale solar power averages 1.1% of total U.S. electricity generation in 2017. Although 
solar growth has historically been concentrated in customer-sited distributed generation 
installations (rooftop panels), EIA expects utility-scale solar capacity will increase by 126% (13 
GW) between the end of 2014 and the end of 2016, with 4.9 GW of new capacity being built in 
California. Other states leading in utility-scale solar capacity additions include North Carolina 
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and Nevada, which, combined with California, account for about two-thirds of the projected 

utility-scale capacity additions for 2015 and 2016. 

Wind capacity, which starts from a significantly larger installed capacity base than solar, grew by 

13% in 2015, and it is forecast to increase by 14% in 2016 and by 3% in 2017. 

Liquid Biofuels. On November 30, EPA finalized a rule setting Renewable Fuel Standard (RFS) 

volumes for 2014 through 2016. EIA used these finalized volumes to develop the current STEO 

forecast and assumes the 2016 targets for 2017, except the blomass-fbased diesel 2017 target of 

2.0 billion gallons, which was included in the November 30 rule. Ethanol production, which 

averaged an estimated 964,000 b/d in 2015, is forecast to average about 970,000 b/d in both 

2016 and 2017. Ethanol consumption, which averaged 910,000 b/d ih 2015, is forecast to 

average 930,000 b/d in both 2016 and 2017. This level of consumption results in the ethanol 

share of the total gasoline pool averaging 10.0% in both 2016 and 2017. EIA does not expect 

significant increases in E15 or E85 consumption over the forecast period. 

EIA expects that the largest effect of the proposed RFS targets will be on biodiesel consumption, 

which helps to meet the RFS targets for use of biomass-based diesel,iadvanced biofuel, and total 

renewable fuel. Biodiesel production averaged an estimated 85,000 b/d in 2015 and is forecast 

to average 107,000 b/d in 2016 and 112,000 b/d in 2017. Net imports of biomass-based diesel 

are also expected to increase from 28,000 b/d in 2015 to 47,000 b/d in both 2016 and 2017. 

Energy-Related Carbon Dioxide Emissions. EIA estimates that emissions of C02 declined by 

1.9% in 2015. Emissions are projected to increase 0.6% in 2016 but remain flat in 2017. These 

forecasts are sensitive to assumptions about weather and economic grovrth. 

U.S. Economic Assumptions 

Recent Economic Indicators. The Bureau of Economic Analysis reported that real GDP increased 

at an annual rate of 2.0% in the third quarter of 2015. The increase in real GDP in the third 

quarter reflected positive contributions from personal consumption expenditures, state and 

local government spending, and residential fixed investment. 

EIA used the December 2015 version of the IHS macroeconomic model with ElA's energy price 

forecasts as model inputs to develop the economic projections in the STEO. 

Production, Income, and Employment. Forecast real GDP growrth reaches 2.7% in 2016 and 

3.3% in 2017, above the growth of 2.5% estimated for 2015. Real disposable income grows by 

3.2% and 3.5% in 2016 and 2017, respectively. Total industrial production grows at 0.8% in 2016 

and 3.7% in 2017. Projected grovrth in nonfarm employment averages 1.5% in 2016 and 2017. 

Expenditures. Forecast private real fixed investment growth averages 5.9% and 73% in 2016 

and 2017, respectively. Real consumption expenditures grow faster than real GDP at 3.0% in 

2016 and 3.7% in 2017. Durable goods expenditures drive consumption spending in both years. 

Export growth is 2.5% and 5.3% over the same two years, while import growth is 4.7% in 2016 

and 9.1% in 2017. Total government expenditures rise by 2.2% in 2016 and by 0.4% in 2017. 
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This report was prepared by the U.S. Energy Information Administration (EIA), the statistical 
and analytical agency within the U.S. Department of Energy. By law, ElA's data, analyses, and 
forecasts are independent of approval by any other officer or employee of the United States 
Government. The views in this report therefore should not be construed as representing 
those of the U.S. Department of Energy or other federal agencies. 
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U.S. Energy-Related Carbon Dioxide Emissions 
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Source: Short-Term Energy Outlook. January 2016. 
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U.S. Disposable Income 
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U.S. Census Regions and Divisions 

Source: Short-Term Energy Outlook, January 2016. 



Table WF01. Average Consumer Prices and Expenditures for Heating Fuels During tlie Winter 
U.S. Enei^v Information Administration t Short-Tenn Enei^y OutlooK - January 2016 

Fuel 1 Region 

Natural Gas 
Northeast 
Consumption (Mcf^) 
Price ($/mcf) 
Expenditures ($} 
Midwest 
Consumption (Mcf) 
Price ($/mcf) 
Expenditures ($) 
South 
Consumption (Mcf) 
Price ($/mcf) 
Expenditures ($) 

West 
Consumption (Mcf) 
Price {$/mcf) 
Expenditures ($} 
U.S. Average 
Consumption (Mcf) 
Price ($/mcf) 
Expenditures ($} 

Heating Oil 
U.S. Average 
Consumption (gallons) 
Price ($/gal)on) 
Expenditures ($) 

Electricity 
Northeast 
Consumption (kWh***) 
Price ($/kwh) 
Expenditures ($) 
Midwest 
Consumption (kWh) 
Price ($/kwh) 
Expenditures ($) 

South 
Consumption (kWh) 
Price ($/kwh) 
Expenditures {$) 
West 
Consumption (kWh) 
Price ($/kwh) 
Expenditures ($) 

U.S. Average 
Consumption (kWh) 
Price {$/kwh) 
Expenditures ($) 

Winter of 
08-09 1 

80.3 
15.83 
1,272 

80.7 
11.47 

926 

47.3 
14.07 

665 

47.8 
10.86 

519 

64.2 
12.87 

826 

576.7 
2.65 

1,530 

7.063 
0.152 
1,071 

8,751 
0.097 

851 

8,057 
0.109 

878 

7,084 
0.107 

755 

7,725 
0.112 

866 

09-10 t 

75.7 
13.31 
1,007 

78.6 
9.44 
742 

53.3 
11.52 

614 

49.9 
9.91 
494 

64.4 
10.83 

698 

544,8 
2.85 

1,552 

6.847 
0.152 
1,039 

8,660 
0.099 

856 

8,486 
0.103 

873 

7,239 
0.110 

799 

7,937 
0.110 

873 

10-11 I 

80.7 
12.66 
1,022 

80.2 
9.23 
740 

49.3 
11.02 

S44 

49.4 
9.67 
478 

65.0 
10.46 

680 

580.7 
3.38 

1.966 

7.076 
0.154 
1,091 

8,733 
0.105 

914 

8,224 
0.104 

856 

7,216 
0.112 

809 

7,844 
0.113 

884 

11-12 1 

66.4 
12.21 

812 

65.4 
8.99 
587 

40.9 
11.45 

468 

49.1 
9.35 
459 

55.7 
10.25 

571 

471.2 
3.73 

1,757 

6,436 
0.154 

993 

7,897 
0.111 

875 

7,470 
0.107 

798 

7,190 
0.115 

825 

7,253 
0.116 

843 

12-13 1 

76.1 
11.71 

891 

77.6 
8.36 
648 

46.5 
10,71 

498 

48.6 
9.13 
443 

62.5 
9.72 
607 

545.5 
3.87 

2,113 

6,862 
0.152 
1,046 

8,588 
0.112 

958 

7.977 
0.107 

851 

7,150 
0.119 

848 

7,672 
0.117 

895 

13-14 1 

84.0 
11.53 

969 

88.1 
8.69 
766 

52.1 
10.77 

562 

46.3 
9.96 
462 

68.0 
9,97 
677 

606.9 
3.88 
2,352 

7,221 
0.163 
1,177 

9,168 
0.112 
1.031 

8,385 
0.109 

914 

6,979 
0.123 

860 

7,983 
0.120 

956 

14-15 

84.7 
10.85 

919 

83.1 
8.55 
711 

50.5 
10.84 

548 

41.4 
10.67 

441 

64.8 
9.91 
642 

608.8 
3.04 
1,851 

7,250 
0.168 
1,221 

8,858 
0.118 
1,043 

8,291 
0.111 

920 

6,591 
0.126 

833 

7,805 
0.123 

960 

Forecast 
15-16 1 

69.9 
10.76 

752 

69.6 
7.75 
539 

42.6 
11.10 

473 

45.7 
9.06 
414 

57.1 
9.32 
532 

500.5 
2.17 

1,088 

6,590 
0.169 
1,116 

8,143 
0.119 

971 

7,601 
0.109 

827 

6,928 
0.131 

907 

7,336 
0.123 

904 

% Change 

-17.5 
-0.9 
-18.2 

-16.3 
-9.4 

-24.2 

-15.7 
2.4 

-13.6 

10.4 
-15.1 
-6.2 

-11.8 
-6.0 
-17.1 

-17.8 
-28.5 
-41.2 

-9.1 
0.6 
-8.6 

-8.1 
1.3 
-6.9 

-8.3 
-2.0 
-10.2 

5.1 
3.6 
8.9 

-6.0 
0.1 
-5.9 



Tab le W F O i . Ave rage C o n s u m e r Pr ices a n d E x p e n d i t u r e s 
U.S. Energy Information Administration | 

Fuel / Region 

Propane 
Northeast 
Consumption (gallons) 
Price* ($/gallon) 
Expenditures ($) 
Midwest 
Consumption (gallons) 
Price* ($/gallon) 
Expenditures ($) 

Short-Tenn 
f o r Hea t i ng Fue ls Du r i ng t h e W i n t e r 

Energy Outlook - January 2016 
Winter of 

08-09 1 

714.7 
2.84 

2,031 

795.0 
2.11 

1,678 

09-10 { 

672.0 
2.98 

2,004 

779.6 
1.99 

1,548 

10-11 I 

717.5 
3.24 

2.321 

791.8 
2.11 

1,674 

11-12 1 

595.6 
3.34 

1,990 

644.3 
2.23 

1,437 

12-13 ( 

675.8 
3.00 

2,031 

766.4 
1.74 

1,333 

13-̂ 14 1 

745.1 
3.56 

2i653 

868.6 
2.61 

2J267 

14-15 

751.3 
3.00 

2,254 

813.3 
1.91 

1,553 

Forecast 
15-16 \ 

627.7 
2.73 

1,714 

687.8 
1.56 

1,073 

% Change 

-16.5 
-9.0 

-24.0 

-15.4 
-18.3 
-30.9 

Number of households by primary space heating fuel (thousands) 
Northeast 
Natural gas 
Heating oil 
Propane 
Electricity 
Wood 
Other/None 

Midwest 
Natural gas 
Heating oil 
Propane 
Electricity 
Wood 
Other/None 

South 
Natural gas 
Heating oil 
Propane 
Electricity 
Wood 
Other/None 

West 
Natural gas 
Heating oil 
Propane 
Electricity 
Wood 
Other/None 

U.S. Totals 
Natural gas 
Heating oil 
Propane 
Electricity 

Wood 
Other/None 

10,889 10,992 11,118 11,236 
6,280 

713 
2,563 

474 
307 

491 
2,131 
4,570 

584 
264 

13,958 
956 

2,220 
25,258 

593 
314 

15,027 
294 
936 

7,768 
703 
837 

58,162 
8,021 
5,999 

40,159 
2,353 
1,723 

6,016 
733 

2,646 
501 
311 

5,858 
744 

2,776 
512 
315 

451 
2,098 
4,715 

616 
283 

13,731 
906 

2,165 
25,791 

586 
314 

14,939 
289 
940 

7,877 
721 
850 

57,713 
7,662 
5,936 

41,029 
2,424 
1,758 

419 
2,073 
4,922 

618 
289 

13,657 
853 

2.098 
26,555 

599 
309 

15,020 
279 
914 

8,126 
725 
850 

57,771 
7,408 
5,829 

42,380 
2.454 
1,763 

5,701 
761 

2.894 
548 
324 

18,288 18,050 17,977 18,019 
393 

2,037 
5,119 

631 
282 

13.636 
790 

2,024 
27,283 

609 
304 

15,021 
261 
885 

8,439 
736 
829 

57.912 
7,145 
5,707 

43,734 
2,524 
1,739 

11,345 
5,458 

813 
3,011 

582 
377 

18,054 
360 

2,063 
5,333 

640 
319 

13.681 
738 

1,982 
27,857 

612 
367 

15,008 
247 
909 

8,671 
728 
903 

58,088 
6.803 
5,766 

44,872 
2,563 
1,965 

11^484 
5i218 

1844 
3i028 

579 
434 

18^098 
337 

2;096 
5;430 

630 
354 

13^775 
700 

1̂ 946 
28^203 

611 
420 

15,043 
234 
931 

8,745 
741 

1,023 

58,400 
6,489 
6.816 

45,405 
2,561 
2,231 

11,612 
5,084 

839 
3,064 

581 
432 

18,176 
316 

2,056 
5,516 

630 
348 

13,897 
662 

1,887 
28,655 

612 
395 

15,198 
226 
900 

8,905 
759 

1,018 

58,882 
6,288 
5.682 

46,139 
2,583 
2,192 

11,681 
4,931 

845 
3,149 

596 
433 

18,095 
291 

2,012 
5,710 

635 
348 

13,881 
614 

1,802 
29,225 

627 
387 

15,251 
219 
879 

9,180 
757 
985 

58,908 
6.054 
5,538 

47,264 
2,616 
2,153 

0.6 
-3.0 
0.8 
2.8 
2.6 
0.3 

-0.4 
-8.0 
-2.2 
3.5 
0.8 
0.0 

-0.1 
-7.3 
-4.5 
2.0 
2.4 
-2.0 

0.3 
-3.3 
-2.3 
3.1 
-0.3 
-3.2 

0.0 
-3.7 
-2.5 
2.4 
1.3 
-1.8 

Heating degree days 
Northeast 
Midwest 
South 
West 
U.S. Average 

5.313 
5,810 
2,493 
3,116 
3,869 

4.933 
5,639 
2,870 
3,285 
3,937 

5,337 
5,773 
2,632 
3,258 
3,939 

4,217 
4,484 
2,023 
3,229 
3.224 

4.964 
5.544 
2,430 
3,181 
3,721 

S,593 
6,451 
2,787 
2,987 
4,109 

5,646 
6,004 
2,697 
2,563 
3.883 

4,494 
4,854 
2,135 
2,935 
3,310 

-20.4 
-19.2 
-20.8 
14.5 
-14.8 

Note: Winter covers the period October 1 through March 31. Fuel prices are nominal prices. Fuel consumption per household is based only 
on households that use that fuel as the primary space-heating fuel. Induded in fuel consumption is consumption for water heating, 
appliances, and lighting (electricity), Per-household consumption based on an average of EIA 2005 and 2009 Residential Energy 
Consumption Surveys con-ected for actual and projected heaWng degree days. Number of households using heating oil includes kerosene. 

* Prices exclude taxes 
" thousand cubic feet 
" ' kilowatthour 



Table 1. U.S. Energy Markets Summary 
U.S. Energy Information Administration | Short-Term Energy Outlook - January 2016 

2015 2016 
1st I 2nd I 3rd j 4th | I s l | 2nd | Zrd | 4th | I s l j 2nd | 3rd | Jt i i 

2017 Year 
2015 r 2016 2017 

Energy Supply 

Crude Oil Production (a) 
(million barrels per day).. 

Dry Natural Gas Production 
(tiillion cutjic feet per day) .,„ 

Coal Production 

(mitlion stiorl tons). 

9 M S.60 9.43 9.30 9.11 8.S6 6.48 8.49 8.52 8.48 8.34 8.52 

73.67 74.50 75.26 74.36 74.50 74.65 74.75 75.39 75.82 76.02 76.14 76.84 

240 211 232 207 215 205 219 214 214 200 216 213 

9.43 8,73 8.46 

74.45 74.82 76.21 

890 852 343 

Energy Consumption 

Liquid Fuels 

(million barrels per day), 19.26 19.25 19.68 19.27 19,19 19.42 19.81 19.71 19,41 19.68 20.12 20.01 19.37 19.53 19.81 

Natural Gas 

(billion cubic feet per day). 

Coal (b) 
{million stiort tons) 

Electricity 

(billion kilowatt hours per day). 

Renewables (c) 

(quatJrillion Btu) 

Total Energy Consumption (d) 

(quadrillion Btu) 

Energy Prices 

Crude Oil West Texas Intermediate Spot 

(dollars per ban-el) 

Natural Gas Henry Hub Spot 

(dollars per million Btu) 

Coal 

(dollars per million Btu) 

Macroeconomic 

Real Gross Domestic Product 

(billion ci)ained 2009 dollars - SAAR). 

Percent c^ange from prior year 

GDP Implicit Price Deflator 

(Index, 2009=100) 

Percent change from prior year, 

Real Disposable Personal Income 

(billion chained 2009 dollars - SAAR). 

Percent change from prior year 

Manufacturing Production Index 

(Index, 2012=100) 

Percent change from prior year.. 

Weather 

96.67 64.09 66.07 75.34 94.30 65.87 67.05 79.15 94.14 66.47 67.88 80.61 

212 189 231 183 203 187 228 196 205 183 224 193 

10.74 10.04 11.79 9.88 10.52 10.14 11.90 10.06 10.68 10.23 12.00 10.17 

2.43 2A3 2.34 2.31 2,43 2.6S 2,50 2.47 2,60 2.86 2.65 2.56 

26.38 23.01 24.49 23.77 25.72 23.00 24.38 24.61 25.83 23.30 24.65 24.90 

48.48 57.85 46.55 41.94 36.36 38.02 39.69 40.00 41.03 44.72 49.00 53.29 

2.90 2.75 2.76 2.12 2.37 2.47 2.78 2.98 3.27 3.00 3.20 3,41 

2.27 2.25 2.22 2.18 2.18 2.21 2.21 2-17 2.17 2.22 2.23 2.19 

16,177 16,334 16,418 16,483 16,595 16,707 16,849 17,009 17,141 17,288 17,419 17.521 

2.9 2.7 2.2 2.1 2.6 2.3 2.6 3.2 3.3 3.5 3.4 3.0 

109.1 109.7 110.0 110.5 111.2 111.7 112.2 112.7 113.4 113.9 114.3 114.9 

1.0 1.0 0.9 1.3 1.9 1.9 1.9 2.0 2.0 1.9 1.9 2.0 

12,115 12,194 12,312 12,417 12,520 12,593 12,704 12,806 12,923 13,049 13,164 13,260 

3.6 3.6 3.8 3.6 3 3 3.3 3.2 3.1 3.2 3.6 3.6 3.6 

105.5 105.8 106.7 107.0 106.9 106.9 107.9 109.8 110.9 111.6 112.7 113.5 

3.5 2.3 2.0 1.3 1.3 1.0 1.1 2.6 3.8 4.3 4.4 3.4 

U.S, Healing Degree-Days. 

U.S. Cooling Degree-Days. 

2,343 443 49 1,247 2,063 453 

46 434 876 130 39 399 

69 1,516 2,121 477 76 1,550 

866 98 40 404 882 100 

75.46 76.57 77.21 

816 815 804 

10.61 10.66 10.78 

9.51 10.06 10.69 

97.65 97.71 98.68 

48.67 3854 47.00 

2,63 2.65 3.22 

2.23 219 2.20 

16,353 16.790 17.342 

2.5 2.7 3.3 

109.8 111.9 114.1 

1.1 1.9 2.0 

12,259 12,656 13,099 

3.6 3.2 3 5 

106.2 107.9 112.2 

2.3 1.5 4.0 

4,082 4.101 4.223 

1,486 1,402 1,426 

- = no data available 

Prices are not adjusted for inflation, 

(a> Includes lease condensate. 

(b) Total consumption includes Independent Power Producer (IPP) consumption. 

(c) Renewable energy includes minor components of non-marketed renewable energy that is neither t>ought nor sold, either directly or indirectly, as inputs to marketed energy. 

EIA does not estimate or project end-use consumption of non-mari<eled renewable energy. 

(d) The conversion from physical units to Btu is calculated using a subset of conversion factors used in the calculations of gross energy consumption in ElA's Monthly Energy Review 

Consequently, the historical data may not precisely match those published in the MER or the Annual Energy Review (AER). 

Notes: The appro)dmate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics. 

Historical data: Latest data available from Energy information Administration databases supporting the following reports: Petroleum Supply Monthly, DOE/EIA-0109; 

Petroleum Supply Annual, DOE/ElA-0340/2; Weekly Petroleum Status Report. DOE/ElA-0208; Petroleum Marketing Monthly. DOE/EIA-0380; Natural G&s Monthly. DOBEIA'OI 30: 

Electric Power Monffily, DOE/ElA-0226; Quarteriy Coal Report, D O E ; E I A - 0 1 2 1 ; and International Petroleum Mon&ily, DOE/EIA-OSZO. 

Minor discrepancies with published historical data are due to independent rounding. 

Pt^ect ions: EIA Regional Short-Term Energy Model. Macjoeconomic projections are based on Global Insight Model ol the U.S. Economy. 

Wfealher projections from National Oceanic and Atmospheric Administration, 



Table 2. Energy Prices 
U.S. Energy tnfbmiation Administration ( Short-Temi Energy Outlook - January 2016 

2015 
1st I 2nd I 3rd I 4th 1st I 

2016 
2nd I 3r5" 

2017 
I s l I 2nd I 3rd 

Year 
2016 I 2016 I 2017 

Cmde Oil (dollars per tjarrel) 

west Texas Intermediate Spot Average 48.48 67.86 46.66 41.94 36.36 38.02 39.69 
Brent Spot Average 53.91 61.65 60.43 43.63 36.36 40.02 41.69 
U.S. Imported Average 46.40 66.12 45.69 37.96 32.85 34.50 36.17 
U S Refjoer Average Acquisition Cost 47,98 57.47 47,70 4a82 35.34 37.01 38.66 

U.S. Liquid Fuels (cents per gallon) 
Refiner Prices for Resale 

Gasoline 169 201 184 144 121 141 139 
Diesel Fuel 176 189 ISI 141 121 131 138 
Heating Oil 178 180 161 126 117 123 130 

Refiner Prices to End Users 
Jet Fuel 172 186 166 136 119 126 132 
No-6 Residual Fuel Oil (a) 137 164 123 106 92 91 96 

Retail Prices Including Taxes 
Gasoline Regular Grade (b) 227 267 260 216 195 213 211 
Gasoline All Grades (b) 236 276 269 226 204 222 220 
On-highway Kesel Fuel 292 286 263 244 2f7 228 232 
Heating Oil 288 276 247 224 213 212 213 

Natural Gas 
KerTryHubSpot(do«arsp«-(housancfcubrcfeet} 2.99 2.83 2.84 2.18 2.44 2.5S 2.86 
Henry Hub Spot (dollars per million Btu) 2.90 2.76 2.76 2,12 2.37 2.47 2.78 
U.S. End-Use Prices (dollars per thousand cubic feet) 

industrial Seaor 4.67 3.68 3.65 3.44 3.57 3.36 3.74 
Commercial Sector 7.94 8.13 8.41 7.43 7.24 7.65 8.40 
Residential Sector 9.30 11.96 16.46 10.16 8.59 11.39 15.69 

U.S. Electricity 
Power Generation Fuel Costs (dollars per million Btu) 

Coal 2.27 2.26 2.22 2.18 2,18 221 2,21 
Natural Gas 4.09 3.11 3.09 2.99 352 3.25 3.36 
Residual Fuel Oil (c) 10.82 11.64 1048 8.97 7.86 8,41 8.44 
Distillate Fuel a i 15.61 16.16 13.18 11.63 10.74 11.40 11.84 

End-Use Prices (cents per kilowatthour) 
Industrial Secaor G.78 6.81 7,31 6.GG 6,75 6.80 7.33 
Commercial Sector 10.47 10,53 10.96 10.62 10,61 10,70 11.15 
Residential Sector 1223 12.85 12.99 1260 1216 12.70 13.00 

40.00 41.03 44.72 49.00 53.29 

42.34 44.03 47.72 52.00 56.29 

36.50 37.51 41.17 45.49 49.84 
39.00 40.01 43,69 47.98 52.36 

122 
142 
139 

137 
98 

194 
203 
237 
223 

3.07 

2 9 8 

4.16, 
7.78 
9.82 

127 
146 
143 

141 
101 

196 
205 
243 
235 

3.37 
3.27 

4.55 
7-95 
9.02 

157 

154 

145 

149 
106 

228 
237 
253 
234 

3.09 

3.00 

3.97 
8.34 

11.83 

162 148 

167 179 
158 175 

161 
117 

235 

244 

263 

242 

3.30 
3.20 

173 
128 

222 
231 
276 
258 

3-51 
3.41 

4.21 4.62 
8.92 8.25 

16.09 10.08 

2.17 2.17 2.22 2-23 2.19 

4.07 4.43 3.74 3.74 4.45 
8.48 8.58 9.63 9.87 10.37 

12.61 13.00 13.43 14.20 15.43 

6.74 6.87 6.88 7.42 6.83 
10.76 10.86 10.93 11.38 11.00 

12.68 1248 13.14 13.40 13.04 

48.67 38.54 47.00 

52.32 40,15 50.00 

4641 35,09 43.61 
48.62 37.53 46-11 

172 
167 
166 

162 
128 

243 
262 
271 
266 

2.71 
2.63 

3.86 
7,89 

10.37 

131 149 

133 162 
127 156 

128 
94 

203 
212 
229 
216 

k.73 
'A.65 

156 
113 

221 
230 
259 
243 

3.32 

3.22 

3,72 4.35 
?,59 821 
3,85 10.23 

2.23 2,19 2,20 

3.29 3,53 4.05 

10.66 £1.29 9.59 
14.49 11,59 13-95 

6.90 e.91 7.01 

10.63 10,82 11.05 

12.66 12.65 1302 

- = no data available 
Prices are not adjusted for inflation, 
(a) Average for all sulfur contents. 
(b) Average self-sendee cash price, 
(c) Includes fuel oils No, 4, No, 5, No, 6, and topped crude. 

Notes: The approximale break between histories! and forecast values is shown wlfi historical data printed in bold; estimates and forecasts in italics. 
Prices exclude taxes unless otherwise noted. 
Historical data: Latest data available from Energy inTonnation Administration databases supporting the loltowing reports: Petroleum Marketing MonOily, DOE/EIA-0380; 
WeeW/Pe(ro/eum Status Report. DOE/EIA-0208; Natural Gas MonOily. DOEElA-0130: Electric Power h^onthly, DOE/EIA-0226: and Monttily. Energy Review. [X)E/E1A-O035. 
WTI and Brent cnjde oils, and Henry Hub natural gas spot prices from Reuters News Service (http://www.reuters,com). 
Minor discrepancies with putilished historical data are due to independent rounding. 
Projections: EIA Regional Short-Tenn Energy Model, 

http://www.reuters,com


Table 3a. International Petroleum and 
JJ.S. Energy Information Administration 

Other Liquids Production, Consumption, and Inventories 
Short-Term Energy Outlook - January 2016 

2016 
1st I 2nd I 3rd (" 4th 

2016 
la t I 2n(i | 3rd j 41h 

2017 
161 I 2nd 1^ 3rd 4th 

Year 
2016 I 2016 I 2017~ 

Supply {million barrels per day) (a) 

OECD 26.66 

U.S, (50 States) 14.81 
Canada 
Mexico 
North Sea (b) 

Other OECD 
Non-OECD 

OPEC 
Crude Oil Portion, 
Other Liquids (c),, 

Eurasia 

China 
Other Non-OECD-,, 

TotalWorid Supply,.,. 

4.69 

2.68 

3.00 

1.47 

68.04 
37.63 

30.98 

6.66 

14.09 
4.66 

11.76 

94.69 

2648 

16.10 
4.22 

2.68 

3.10 
1.47 

69.11 
38.24 
31.67 

6.67 

14.01 

4.73 
12.13 
95.68 

26.79 

15.14 

4.66 

2.62 

2.92 

1.66 

69.81 
38.76 

32.03 

6.72 

14.01 
4.72 

12.33 

96,60 

26.69 

16.06 
4.62 

2.63 

284 
1.64 

69.36 

38.67 

31.90 
6.77 

13,93 
4.69 

12.07 
96,96 

26.30 

14.82 

4.50 

2,62 

2.83 

1.53 

68.77 
3B.50 

31.60 

8.90 

13.88 

4.67 

11.72 

95.07 

26.05 

14.69 

4.50 

2.60 

2.72 

1.53 

69.73 

38.94 

31.97 

6.97 

13.90 

4.70 

12.18 

95.78 

25.80 

14.40 

4.58 

2.59 

2.69 

1.54 

70,73 

39.66 

32.62 

7.04 

13.93 

4.71 

12.43 

96.53 

25-98 

14.48 

4.60 
2.57 

2.77 

1.55 

70.36 

39.52 

32.43 

7.10 

13.95 

4.71 

12.17 

96.33 

25.88 

14.45 

4.58 

2.55 

2.75 

1.55 

69.65 

39.44 

32.23 

7.21 

13.79 

4.69 

11.73 

9552 

25.88 

14.64 

4.55 

2.54 

2.59 

1.56 
70.66 

39.90 

32.65 

7.25 

13.81 

4.72 

12.23 

96.54 

25.91 

14.59 

4,62 

2,53 

2,60 

1,58 

71,45 

40,38 

33,05 

7.32 

13.82 

4.73 

12.52 

97.36 

Consumption (million barrels per day) (d) 

OECD 46.62 

U,S, (50 States) 18.29 
U,S, Tenitories 0.37 
Canada 2.36 

Europe 13.63 

Japan 
Other OECD 

Non-OECD 
Eurasia 
Eureipe 

Ch}na 
Other Asia 
Other Non-OECD 

Total Worid Consumption. 

4.80 
6.26 

46.27 

4.71 
0.71 

10.77 

12.11 
17.96 

92.89 

46,36 
19.26 

0,37 

2.27 

13.43 

3.92 

6,13 
47.86 
4.66 

0.72 

11.36 
12.33 

18.79 
93.21 

46,61 
19.68 
0.37 

2.43 

13.91 
3.91 

6.21 

48.19 
4.92 
0.74 

11.32 
11.87 
19.36 

94.6S 

46.66 

19.27 
0.37 

241 
13.86 

4.28 
646 

47.63 

4.90 

0.74 

11.27 
12.19 
18.63 

94.28 

46,83 

19,19 

0.40 

3.38 

13.74 

4.58 

6.54 

47.31 

' 4.73 

0.72 

11.08 

12.49 

18.30 

94.14 

Total Crude Oil and Other Liquids Inventory Net Withdrawals (mlUfon barrels per day) 

U,S. (50 States) .0.64 -0.69 -0.32 -0.10 0.20 

Other OECD -0.36 -0.66 -0.67 -0.67 -0.42 

Other Slock Draws and Balance -0.91 -1.04 -1.02 -1,00 -0,71 

Total Sloe* Draw -1.80 -2.37 -1.91 -1.68 -0.93 

Ehd-of-perlod Commercial Crude Oil and Other Uquids Inventories 
U,S, Commercial inventory 1,217 1,277 1,306 1,316 1,297 
OECD Commercial Inventory 2,800 2,918 2,998 3,061 3,080 

45.80 

19.42 

0.40 

2.32 

13.47 

3.85 

6.34 

48.93 

4.66 

0.73 

11.69 

12.71 

19.15 

94.73 

•0.32 

-0.25 

-0.47 

-1.04 

1,326 

3,132 

46.73 

19,81 

0.40 

2.43 

13.92 

3.86 

6.29 

49.28 

4.93 

0.75 

11.64 

12.23 

19.73 

96.01 

•O.01 

-0.18 

-0.33 

-0.52 

1.327 

3.149 

47.17 

19.71 

0.40 

2.41 

13.87 

4.25 

6.53 

48.70 

4.92 

0.75 

11.59 

12.56 

18.89 

95.87 

0.55 
-0.36 
•0.65 
-0.46 

1,276 

3,132 

47.12 

19.41 

0.42 

2.38 

13.76 

4.54 

6.60 

48.34 

4.75 

0.73 

11.3? 

12.84 

18.65 

95.45 

0,05 

-0.05 

-0.08 

-0.07 

1,271 

3,132 

46.15 

19.68 

0.42 

2.32 

13.50 

3.82 

6.40 

50.01 

4.68 

0.74 

11.99 

13.07 

19.53 

96.16 

-0.38 

0.00 

0.00 

-0.38 

1,306 
3,166 

47.12 

20.12 

0.42 

2.43 

13.95 

3.85 

6.34 

50.37 

4.96 

0.76 
11.94 

12.57 

20.14 

97.49 

26.16 
14.83 

4.64 

2.51 

2.60 

1.58 

71.14 

40.32 

32.94 

7.38 

13.83 

4.73 

12.26 

97.30 

Non-OPEC Supply 67.16 67.34 67,86 67.29 56,57 56,84 56,87 56.81 56,08 56,64 56,98 58.98 

47.55 

20.01 

0.42 

2.41 

13.89 

4.22 

6.59 

49.77 

4.94 

0.78 

11.89 

12.92 

19,26 

9 7 3 1 

-0,08 0.61 

0.07 ^0.21 

0.14 -0.38 

0.13 0.02 

1.313 
3.167 

1.258 

3.131 

26.63 

16.03 

4.G0 

2,63 

297 

1.51 

69.09 

38.30 

31.66 

6.65 

14.01 

4.70 
12.07 

96.71 

46.28 

19.37 

0.37 

2.37 

13.68 

4.23 

6.26 

47.49 

4,80 

0.73 
11.18 
12.13 
18,66 

93,77 

26-03 
14.60 

4.55 

2 5 9 

2.75 

1.54 

69.90 

3916 
32.16 

7.00 

13.92 

4.70 

12.13 

95.93 

46.63 
19.53 

0.40 

2.38 

13.75 

4.14 

6.42 

4858 
4.81 
0,73 

11.50 

12.50 

19.02 

95.19 

25.96 

14.63 

4.60 

2.53 

2.63 
1.57 

70.73 

40.01 

32.72 

7.29 

13.81 

4.72 

12.19 

96.69 

67.41 5 8 7 7 56.68 

46.99 

19.81 

0.42 

2.36 

13.78 

4.11 

6.48 

49.63 

4.83 

0.74 

11.80 

12.85 

19.40 

96.61 

•0.41 O.Jl 0 0 5 

-0.63 •0.30 -0.05 

-0.99 -0,54 -0.08 

-1.94 -0,74 -0.08 

1,316 

3,061 

1.276 

3.132 
1.258 
3,131 

- ^ no data available 
OECO = Organization for Economic Cooperation and Development: Australia, Austria, Belgium, Canada, Chile, the Czec^ Republic, Oenmart<, Estonia, Finland, 

France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Luxembourg, Mexico, the Netheriands, New Zealand, Norway, Poland, Portugal, 
Slovakia, Slovenia, Soutti Korea, Spain, Sweden, Svritzeriand, Turitey, the United Kingdom, and the United States, 

OPEC = Organization of Petroleum Exporting Countries: Algeria, Angola, Ecuador, Iran, Iraq, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates, Venezuela, 
(a) Supply Includes production of crude oil (including lease condensates), natural gas plant liquids, biofuels, other liquids, and refinery processing gains, 
(b) Includes offshore supply from Denmarii, Germany, the Netheriands, Norway, and the United Kingdom. 
(0) Includes lease condensate, natural gas plant liquids, other liquids, and refinery prodesslng gain. Includes other unaccounted-for liquids, 
(d) Consumption ol petroleum by the OECD countries is synonymous with "petroleum product supplied," defined in Itw glossary of the EifiPetroleum Supply Monthly, DOE/EIA-0109, 
Consumption of petroleum by the non-OECD countries is "apparent consumption,'" which indudes intemal consumption, refinery fuel and loss, and bunkering. 
Notes: The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics. 

Historical data: Latest data available from Energy Infonnation Administration intemafional energy statistics. 

Minor discrepancies with published historical data are due to Independent rounding. 
Projections: EIA Regional Short-Term Energy Model. 



Table 3b. Non-OPEC Petroleum and Other Liquids Supply (million baireis per day] 
U.S. Energy Information Administration I Short-Term Energy Outlook - January 2016 

2015 
1st 1 2nd [ 3rd I 4lh 

2016 
1st I 2od I 3rd I " 4 i r 

2017 
1st :2nd 3rd 4Ui 

Year 
2016 I 2016 I 2017 

14.02 
0.87 
1.71 

10.98 
0.27 
0.19 

14.03 
0.88 
1.69 

10.95 
0.28 
O.ZZ 

13.94 
0.88 
1,70 

10.87 
0.27 
0.21 

13,90 
0.88 
1.71 

10.83 
0.28 
0.21 

13.92 
0.88 
1.71 

10.84 
0.29 
0.20 

13.94 
0.87 
1.72 

10.86 
0.29 
0.20 

13.97 
0,87 
1.75 

10.87 
0.28 
0-20 

13.81 
0.87 
1.76 

10.70 
0.29 
0.19 

13.82 
0.86 
1.75 

10.73 
0.29 
0.19 

13.84 
0.86 
1.74 

10.76 
0.29 
0.19 

13.85 
0-85 
1.73 

10.78 
0.29 
0.19 

14.03 
0.87 
1.72 

10.95 
0,28 
0.21 

13,93 
0,87 
1-72 

10.85 
0.29 
0.20 

13.83 
0,86 
1,75 

10.74 
0.29 
0,19 

North America 22.18 21.90 22.31 22.20 21.94 21.79 21.57 21.66 21.56 
Canada 4.69 422 4.66 4.62 4.50 4.50 4.58 4.60 4.58 
Mewco 268 2.68 2.62 2.63 2,62 2.60 2.59 2.57 2.55 
United States 14.81 1$.10 16.14 16.06 14,82 14,69 1440 14.48 14.45 

Central and South America 4.96 6.43 6.69 S.38 4.99 S.SO 5.75 S.4T s.Oi 
Argen«na 0.70 0.72 0.74 0.76 0.70 0.72 0.76 0,76 0.72 
Brazil 2,76 3,23 3.49 3.14 277 3,27 3,53 3.21 2.78 
Colombia 1.06 1.06 0.99 1.03 1.05 1,04 0.99 1.02 1.03 
Ottier Central and S.America 0.46 0.43 0.46 047 0,47 0.47 047 0.48 0.48 

Europe 3,9B 4,05 3.88 3.76 377 3.66 3.63 3.72 3.69 
Nonray 1.84 1.84 1.93 I.Sfl 1.S8 1.80 1.84 1.84 1.81 
United Kingdom (offshore) 0.88 0.98 0.82 0.79 077 0.74 0.67 0.75 075 
OUier North Sea 0.18 0,18 0.17 0,17 018 0.18 0.18 0.19 0.19 

EuraBla 14.11 
Azerbaijan 0.86 
Kazakhstan 1.76 
Rusaa 10,99 
Turfanenistan 0.29 
Other Eurasia 0.20 

MWdleEast 1,18 i. lS 1.16 1.14 i.14 1.12 1.12 1.12 1.11 
Oman 0.97 0.B8 1.02 1.02 0.96 098 0.97 0,98 0.97 
Syria 0.03 0,03 0.03 0.03 OOJ 0,01 0.01 0.00 0.00 
Yemen 0.11 0.04 0.02 0,01 O09 0,07 O07 0.07 0.06 

Asia and Oceania 8.61 8.64 8.49 8.53 855 856 8.57 8,58 6,58 
Australia 0.39 0.38 0.46 046 0.44 0.44 0.44 0.45 0.46 
China 4.66 4,73 4.72 4.69 4,67 470 4.71 4,7J 4,69 
India 1.01 1.00 1.01 1.01 1.02 1.02 1.03 1.02 1.03 
Malaysia 0.80 0.77 0.68 0.73 078 0,77 0.76 0.77 0.77 
Vietnam 0.36 0.34 0.35 0.36 035 035 034 034 0.34 

Africa „ 2.28 2.26 2.29 2,29 227 2,28 2.28 2.30 2.31 
Egypt 0.71 0.70 0.71 0.70 0,70 O70 069 069 0,69 
Equatorial Guinea 0.27 0.27 0.27 0.27 0.25 0,25 0,25 0.25 0.24 
Gabon 0.21 0.21 0.21 0.21 0.21 0,21 0.21 0.21 0.20 
Sudan and South Sudan 0.26 0.26 0.26 0,26 026 0,26 0.26 026 025 

Total non-OPEC liquids 67.16 

OPEC non-crude liquids 6.55 
Non-OPEC + OPEC non-crude 63.71 

Unplanned non^>PEC Production Outages 0.27 046 040 0.36 n/a n/a n/a n/a n/a 

21.74 21.73 21.98 
4.55 4.62 4.64 
2-54 2.53 2.51 

14.64 14-59 14.83 

5.S2 5.77 5.49 
0.74 0.77 0.77 
3.29 3.55 3.23 
1.02 0.97 1.00 
0.47 0.48 0.49 

3.53 
1.76 
0.63 
0.19 

355 355 
1,73 1.69 
0.68 0.72 
0.19 0.19 

22.15 21,74 21.76 
4.60 4.55 4.60 
2.63 2.59 253 

15.03 1460 1463 

S.37 3.43 5.45 

0.73 0,74 0,75 
3.16 319 322 
1.03 1.03 1.01 
0.45 047 048 

3.92 370 358 
1.92 1.84 1.75 
0.87 073 0.70 
0,18 018 019 

1.09 1.09 1.09 
0.97 0.96 0.97 
0.00 0.00 0.00 
0.04 0.05 0.04 

8.60 8.62 8.62 
0-46 0-47 0.47 
4,72 4.73 4.73 
1.03 1.04 1.03 
0.76 0.75 0.75 
0.33 0.33 0.33 

2.35 2.38 2.41 

0.68 0.68 0.68 

0.24 0.25 0.25 
0.20 0.20 0.20 

0.25 0.25 0.25 

S7.34 67,86 67.29 56.57 56.84 58.87 56.81 56.08 56.64 5698 

6.57 
63.91 

6.72 
64.67 

6.77 
64,06 

6-90 

63.46 

6,97 

63.81 

7.04 

63.91 

7.10 

63.90 
7.21 

63.29 
725 

63.89 
7,32 

64.31 
7.38 

64.36 
6.65 

64.07 
7.00 

63.77 

7,29 

63.97 

n/a n/a n/a 

US 
1.00 
0.03 
0.05 

8.62 
042 
4.70 
1.01 
0.76 
0.36 

1.13 
0.98 
0.01 
0.07 

857 
0.44 
4.70 
1.02 
0.77 
0.35 

2.28 2.28 
0.71 0-69 
0.27 0,25 
0.21 0,21 
0.26 026 

1.09 
0.97 
0.00 
0.06 

861 
046 
4.72 
1.03 
0.76 
033 

2,36 
0.68 
0.24 
0.20 
0.25 

87AI 58 77 56,66 

0.37 n/a 

- = no data available 
OPEC = Organization of Petroleum Exporting Countries; Algeria, Angola, Ecuador, Indwiesia. Iran, Iraq, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates, Venezuela, 
Not6s: The approximate break between historical end forecast values is shown vrith historical data printed in botd; estimates and forecasts in italics. 
Supply includes production of cmde oil (including lease condensates), natural gas plant liquids, biofuels, ottier liquids, and refinery processing gaips. 
Not an countries are shown in each region and sum of reported country volumes may nol equal regional volumes. 
Historical data: Latest data available from Energy InfonDation Administration international energy statistics. 

Minor discrepancies with putilished historical data are due to independent rounding. 
Projections: EIA Regional Stiort-Tenn Energy Model. 



Table 3c, OPEC Crude Oil (excluding condensates) Supply (million barrels per day) 
U.S. Energy Infonnation Administration | Short-TermEnergy Outlook-January 2Q16 

2016 
1st 2fld 3rd 4tti 

2016 
1st 2nd 3Td 4th 

2017 
1st 2nd 3Ttl 4th 

Year 
201S 2016 1 2017 

Crude O i l 

Algeria 1.10 1.10 1.10 1.10 - - - . . . . 
Angola 1.77 1.78 1.81 1.77 • - - - - - -
Ecudaor 0.66 0.64 0.S6 0.67 - - - , . - . 
Indonesia 0.66 0.71 0.69 0.71 - - - , . - . 
Iran 2.80 2.80 2.80 2.80 - - - . . . . 
Iraq 3.67 4.03 4.33 4.37 - - - . . . . 
Kuwait 2.67 2.63 2.60 2.46 - - - . . . . 
Libya 0.40 0.46 0.38 0.39 - - - . . . . 
Nigeria 2.03 1.88 1.88 1.90 . , . . . , . 

Qatar 0.68 0.68 0.68 0.68 - - - . . . _ 
Saudi Arabia 9.73 10.07 10.22 10.07 - - - . - . -

United Arab Emirates 2.70 2.70 2.70 2.70 • - . - - - -
Venezuela 2.40 2.40 2.40 2.40 - - - . . . . 

OPEC Total 30.98 31.67 32.03 31.90 31.60 31.97 32.62 32.43 32.23 32.66 33.05 

Other L iqu ids (a) 6.65 6.67 6.72 6.77 6.90 6.97 7.04 7.10 7.21 7.25 7.32 

Total OPEC Supply 37.63 38.24 38.76 38.67 3850 38.94 39.66 39.52 39.44 39.90 40.38 

Crude Oil Production Capacity 

Africa 6.31 6.21 6.17 5.16 5.08 5.13 5.18 5.28 5.28 6.35 5.43 
SouthAmerica 2.95 2.94 2.96 2.97 2.87 2.85 2.86 2.89 2.77 2.76 2.66 
Middle East 23.97 24.34 24.5G 24.60 24.75 2542 25.S5 256? 25.62 25.74 25,94 
Asia 0.69 0.71 0.69 0.71 0.71 0.74 0.76 0.76 0.72 0.71 0.71 

OPEC Total 32.92 33.21 33.37 3343 3341 3414 34.46 34.48 34.40 34.57 34.74 

Surplus Cmde Oil Production Capacity 
Aftica 0.00 0.00 0.00 0.00 0.00 O.OO 0.00 0.00 0.00 0.00 0.00 

SoulDAmerica 0.00 0.00 0.00 0.00 OOO 0.00 0.00 0.00 O.OO O.OO 0.00 
MrddieEasI 1.92 1.63 1,33 1.63 J.81 2,18 1.83 2.05 2.17 1.92 1.69 
Asia 0.03 0.01 0.00 0J)0 0.00 0.00 0.00 O.OO 0.00 0.00 0.00 

OPECTotal 1.94 1,64 1.33 1.63 1,81 Z18 1.83 2.05 2.17 1.92 1.69. 

Unplanned OPEC Production Outages 2.57 2.64 2.76 2.78 n/a n/a n/a n/a n/a ri/a n/a 

• 

-
-
-
-
-
. 
. 

-
-
-

32,94 

7.38 

40-32 

5.49 

2.68 

25,92 

0.70 

34.80 

0.00 

0.00 

1.88 

0.00 

1.88 

1.10 

1.78 

0.6S 

0.69 

2.80 

4.08 

2.61 

D.40 

1.92 

0.68 

10.02 

2.70 

2 4 0 

31.66 

6.66 

38.30 

6.21 

206 

24.37 

0.70 

33.23 

0.00 
0.00 

1.68 

0.01 
1.69 

-
-
-
-
-
-
-
-
-
-
-
-
• 

32.16 

7.00 

39.16 

5.16 

2.87 

25,35 

0.74 

34.12 

0.00 

0.00 

1.97 

0.00 

1.97 

• 

-
-
-
-
-
-
-
-
-
-
-
-

32.72 

7.29 

40.01 

5.39 

2.72 

25.81 

0.71 

34,63 

0.00 

0.00 

1.91 

0.00 

1.91 

n/a 2.69 n/a n/a 

- = no data available 
OPEC = O^anizatioft of Petroleum Exporting Countries; Algeria, Angola, Libya, and Nigeria (Africa); Ecuador and Venezuela (South America); Iran, Iraq, Kuwait Qatar, Saudi Arabia, and the United Arab Emirate 
(Middle East); Indonesia (Asia). 

(a) Includes lease condensate, natural gas plant liquids, other liquids, aad refinery prodesslng gain. Includes other unaccounted-for liquids. 

Notes: The approximate break between historical and forecast values is shown with historical data printed in bold; estimates ^nd forecasts in Italics, 

Histor ical data: Latest data available from Energy Information Administration international energy statistics. 

Minor discrepancies with published historical data are due to independent rounding. 

Pro ject ions: EIA Regional 9 ior t -Term Energy Model, 



Table 3d. World Petrioleum and Other Liquids Consumption (mil l ion barrels per day) 

Canada 

Brazil 

Russia 

China 
Japan 
India 

Oil-weighted Real Gross Dontestic Product (a) 
Vtorld Index, 2010 01 = 100 

Percent ctiangefrom prior year 
OECD Index, 2010 01 = 100 

Non-OECD Index, 2010 Q1 = 100 

Real U.S. Dollar Exchange Rate (a) 

Index, January 2010 = 100 
Percent change from (^ioryear 

2015 
Q1 

23.57 
2.36 
1.91 

. 19.29 

7.08 
3.03 

. 14.24 

4.74 
3.39 

7.93 

31,43 
10.77 
4.80 
4.08 

3.89 

46.62 
46.27 

116.1 
2.6 

109.2 
2.0 

125.0 

119.29 
104 

02 1 

23.47 
2,27 
1.95 

19.25 

7.36 
3.14 

14.14 

468 
3.34 

8.63 

31.16 
11.36 
3.92 
4.06 

3.88 

45.36 
47.86 

116.9 
2.S 

109.8 
2.1 

125.8 

119.54 
10.6 

Q3 1 

24.04 
2.43 
1.92 

19.68 

7.41 
3.21 

14.64 

4.95 
3.54 

9.13 

30.68 
11.32 
3.91 
3.72 

3.84 

46.51 
48.19 

94.69 

117.5 
2.3 

110.4 
2.0 

126.5 
2.7 

122.98 
12.8 

Q4 

23,62 
2.41 
1.93 

10.27 

7.38 
3.20 

14.69 

4,93 
3.63 

8.29 

31.60 
11.27 
4.28 
4.02 

3.86 

46,65 
47.63 

118.1 
2.1 

110.8 
1.9 

127.5 

124.93 
3.9 

2016 
Q1 

2352 
2,36 
1.93 

19.19 

7.17 
3.06 

14.46 

4.78 
3.35 

8.12 

32.07 
11.08 
4.58 
4.25 

4.04 

46.83 
47.31 

94.14 

118.9 
2.4 

111.4 
2.0 

128.5 
2.8 

128.49 
7.7 

Q2 

2370 
2,32 
1,96 

19.42 

7.44 
318 

14.20 

4.69 
3.30 

8.73 

31.95 
11.69 
3.85 
4.23 

4.03 

45.80 
48.93 

94.73 

119.8 
2-6 

112.0 
2.0 

129.9 
3.2 

129.01 
7.9 

Q3 

24.17 
2.43 
1.92 

19.81 

7.47 
3.24 

14.67 

4.97 
3.50 

9.33 

31.41 
11.64 
3.88 
3.88 

3.99 

46.73 
49.28 

96.01 

120-6 
2.7 

112.7 
2.2 

130.8 
3.4 

138.72 
4.7 

0 4 

24.06 
2.41 
1.93 

19.71 

7.45 
3.23 

14.62 

4.95 
3.48 

8.45 

32.33 
11.59 
4.25 
4.19 

4.01 

47.17 
48.70 

95.87 

121.6 
3.0 

113.5 
2.5 

132.1 
3.6 

12&.06 
2.5 

2017 
Q l 

2373 
2,38 
1,93 

19.41 

7.24 
3.09 

14.49 

4.79 
3.31 

8,27 

3273 
11.37 
4.54 
4.42 

4.20 

47.12 
48.34 

95.45 

122.6 
3.1 

114.3 
2.6 

133.3 
3.7 

127.69 
-0.6 

Q2 

2396 
2.32 
1.95 

19.68 

7.61 
3.21 

14.24 

4.71 
3.26 

8.91 

32.64 
11.99 
3.82 
4.41 

4.19 

48.15 
50,01 

9816 

123,6 
3 1 

1149 
26 

134.9 
3.8 

127.09 
'1.5 

Q3 

24.49 
2.43 
1.92 

20.12 

7.55 
3.28 

14.71 

4.99 
3.45 

9.53 

32.08 
11.94 
3.85 
4.04 

4.14 

47.12 
50.37 

97.49 

124.5 
3.2 

115.5 
2.5 

136.2 
4.1 

126.77 
•1.5 

04 

24.36 
2.41 
1.93 

20.01 

7.53 
3.26 

14.65 

4.98 
3.44 

8.62 

33.01 
11.89 
4.22 
4.37 

4.17 

47.55 
49.77 

97.31 

125.6 
3.2 

116.2 
2.3 

137.6 
4.4 

126.42 
•1.3 

2015 

23.68 
2.37 
1.93 

19.37 

7.31 
3.15 

14.41 

4.83 
3.45 

8.47 

31.22 
11.18 
4.23 
3.97 

3.86 

46.28 
4749 

93.77 

117.1 
2.4 

110.0 
2.0 

126.2 
2,8 

121.69 
11.0 

2016 

2386 
238 
1.93 

19.53 

7.38 
3.18 

14.49 

4.84 
3.41 

8.66 

31.94 
11.50 
4.14 
4.14 

4.02 

46.63 
48.56 

95.19 

120.3 
2.7 

112.4 
2.2 

130.3 
3.2 

128.57 
5.7 

2017 

24.14 
2.36 
1.93 

19.81 

7.46 
3.21 

14.52 

4.87 
3,37 

S.84 

32.61 
11.80 
4,11 
4.31 

4.17 

46.99 
49.63 

1^4.1 
3.2 

115.2 
2.5 

155,6 

126,99 
-1,2 

- = r>o data available 

OECD = Organisation for Economic Co-operation and Development: Australia. Austria, Belgium, Canada, Chile, the Czech Republic, Derimari*. Finland, 

France. Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Luxemtxiurg, Mexico, the Netherlands, New Zealand, Norway, Poland, Portugal, 

Slovakia, Slovenia, South Korea. Spain, Sweden, Switzeriand, Turitey, the United Kingdom, and the United States. 

(a) Weighted geometric mean of real indices for various countries with weights equal to each country's share of world oil consumption in the base period. Exchange rale is measured in foreign cun-ency per U.S, 
dollar. 

Notes: The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in Italics. 

Historical data: Latest data available frwn Energy Information Administration international energy statistics. 

Minor discrepancies with published historical data are due (o independent rounding. 

Projections: EIA Regional Short-Term Energy Model, 



Tab le 4a . U.S. Pe t ro leum a n d Other L i qu ids Supp l y , C o n s u m p t i o n , a n d Inventor ies 

j J . S . Energy Information Administrat ion | Short-Term Energy Outlook - January 2016 

2015 
1st a i d 3rd « h 

2016 
lat I 2nd [ a t l 4th 

2817 
^8t I 2nd I i rd " T ~ 3 t F 2 0 i r 

Year 
"20?5" "SoTT 

Supply (million barrels per day) 
Cnjde Oil Supply 

Domestic Production (a) 9.49 
Alaslta 0.50 
Federal Giif of Mexico (b) 146 
Lower 48 States (exclGOM) 7.62 

Cmde Oil Net Imports (c) 6.84 
SPR Net Withdrawals 0.00 
Commercial Inventory Net Withdrawals -0.91 
Crude Oil Ad/usUnenl (d) 0.11 

Total Cmde Oil Input to Refineries 16.63 
Other Supply 

Refinery Processing Gain 0.99 
NatunalGas Plant Uquids Production 3.08 
Renewables and Oxygenate Production (e) 1.06 

Fuel Ethanol Production 0.96 

Petroleum Products Adjustment (f) 0.20 
Product Net Imports (c) -1.89 

Hydnxartjon Gas Liquids -0.68 
Unfinished Oils 0.26 
Other HC/Oxygenates -0.08 
Motor Gasoline Blend Comp 0.41 
Finished Motor Gasoline -0.44 
Jet Fuel -0.06 

Distillate Fuel Oil -0.67 
Residual Fuel Oil -0.13 
Other Oils (g) -0.60 

Product Inventory Net vwthdrawals 0.36 
Total Supply 19.32 

Consumption (million barrels per day) 
Hydn3cart30n Gas Liquids 2.72 
Unfinished Oils -0.06 
Motor Gasoline 8.81 

Fuel Ethanol blended into Motor Gasoline 0.87 
Jet Fuel 1.45 
Distillate Fuel Oil 4.27 
Residual Fuel Oil 0.24 
Other Oils (g) 1,86 

Total Consumption 19.29 

Total Petroleum and Other Uquids Net Imports 4,96 

End-of-perlod Inventories (million barrels) 
Commercial Inventory 

Cmde Oil (excluding SPR) 474,8 
Hydrocarbon Gas Liquids 138.8 

Unfinished Oils 84,7 
08ier HC/Oxygenates 26.7 
Total Motor Gasoline 231.6 

Finished Motor Gasoline 26.9 
Motor Gasoline Blend Comp 204.6 

Jet Fuel 37.2 
Distillate Fuel Oil 128.3 
Residual Fuel Oil 38.1 
0»ierOils(g) 67.3 

Total Commercial Inventory 1,217 
CmdeOilinSPR 691 

9.60 
D M 
147 
7.65 
6.74 

-0.03 
0.06 
0,22 

1648 

2.27 
0.05 
9.26 
0.92 
1,64 
3.88 
0.19 
2,06 

19.26 

4.61 

9.43 
0.44 
1.64 
7.36 
6.93 

-0,01 
0.10 
0.13 

16.68 

9.30 
0.SO 
1.64 
7.16 
6.97 
0.00 

-0.23 
0.09 

9.11 
0.49 
1.67 
6.94 
6.57 
0.00 

-0.23 
0.19 

8.86 
0.48 
1.70 
6.68 
7.26 
0.00 
0.15 
0.19 

8.48 
0.43 
1.61 
6.45 
7.66 
0.00 
0.25 
0.21 

16.13 15.63 16.46 16.60 

8.49 
0.48 
1.73 
6.28 
7.42 
0.00 
Q.13 
0.15 

16.19 

8.52 
0.47 
1.81 
6.23 
7.22 
0.00 

•0.30 
0.19 

8.48 
0.45 
1.83 
6.20 
7.79 
0.00 
0.10 
0.19 

8.34 
0.42 
1.73 
8 1 9 
8.01 
0.00 
0.17 
0.21 

8.52 
0.46 
1.85 
6.20 
7.51 
0.01 
0.10 
0.15 

15.62 16,56 16.72 16.29 

9.43 
a 4 8 
1.66 
7.39 
6.87 
-0.01 
-0.24 
0.14 

16.18 

8.73 
0.47 
1.68 
6.59 
7.23 
0.00 
0.08 
0.19 

18.22 

2.29 
-0.03 
9.39 
0.93 
1.69 
3.93 
0.31 
2.20 

19.68 

4,74 

2.62 
0.02 
9,16 
0.91 
1.68 
3.77 
0.26 
1.97 

19.27 

2,61 
0.00 
8.89 
0.89 
1.47 
4.11 
0.22 
1.88 

19.19 

3.98 

2.24 
0.00 
9.33 
0.93 
1.55 
3.98 
0.20 
2.10 

19.42 

4.86 

2.31 
0.01 
9.49 
0.95 
1.56 
3.95 
0.23 
2.25 

19.81 

5.20 

2.66 
0.02 
9.21 
0.93 
1.52 
4.08 
0.21 
2.00 

19.71 

4.53 

2.64 
•0.01 
8.95 
0.69 
1.49 
4.21 
0.21 
1.92 

19.41 

4.71 

2.36 
0.00 
9.35 
0.93 
1.58 
4.08 
0.19 
2.12 

19.68 

5.23 

2.49 
0.01 
9.49 
0.95 
1.59 
4.05 
0.22 
2.28 

20.12 

5.40 

2.86 
0.02 
9.22 
0.92 
1.54 
4.13 
0.20 
2.03 

20.01 

469.6 

196.3 
86.0 

26.0 
221.0 

26.7 
196.4 

43.7 

1394 
41.8 

64.6 

1,277 
694 

460.8 
228.7 

88.8 
23.8 

226.1 

29.0 
196.1 

40.4 

148.8 

41.3 
48.3 

1,306 
696 

482.3 

195.1 
84.6 

2S.9 
232.0 

28.8 
203.2 

40.2 

1694 

421 
63.8 

1,316 
696 

503.6 

161,9 

9 3 6 
28,1 

224,8 

25.9 
199.0 

39.7 

144.3 

41.6 
59.3 

1.297 
695 

489.7 

207.0 
90.1 
26.8 

222.8 
24.9 

197.9 
40.9 

150.5 

41.1 

56.7 
1.326 

695 

466.7 

232.8 
87.6 

26,1 
221,5 

25,7 
195.8 

43.3 
159.6 

38.4 

50.5 

1.327 
695 

454.7 
186.4 

82.0 
26.4 

234.7 
2 7 3 

2074 

39.7 

161.4 

38.7 
52.1 

1.276 

695 

481.8 

156.3 
92.3 

28.5 
231.1 

26.7 
204.4 

39.5 
144.5 

39.3 

57.9 
1,271 

695 

472.3 
204.0 

89,8 
27.3 

225.1 
25,2 

199.9 

40,8 

150.9 

39.7 
55.7 

1.306 

695 

456.7 

226.7 
8 7 7 

26,5 
224.9 

26.3 

198.7 

43.2 
159.2 

38.0 

49.7 
1.313 

695 

447.7 

175.3 

82.1 
26.8 

236.2 

27.6 
208.5 

39.6 

160.5 
38.5 

51.5 

1.258 

694 

482.3 
195.1 

84,6 
26.9 

232.0 

28.8 
203.2 

40.2 

169.4 

42.1 
63.8 

1,316 

696 

454.7 

186.4 
820 

26-4 
234,7 

2 7 3 

207.4 
39.7 

161.4 

38.7 

52.1 

1.276 
695 

447.7 
175.3 

62.1 
26.8 

236.2 

27.6 
208.5 

39.6 

160.5 
38.5 

51.5 

1.258 

694 

2.45 
0.00 
9.16 
0.91 
1.64 
3.96 
0.26 
2.02 

19.37 

4,63 

2,46 
0.01 
9.23 
0.93 
1.53 
4.03 
0.22 
2.06 

1953 

4.64 

8.46 
0.45 
1.81 
6.21 
7.63 
0.00 
0.02 
0.19 

16.30 

1.02 

3.27 
1.10 

0.96 

0.21 

-2.12 
-0.80 

0.28 

-0.09 

0.52 
4).32 

0.01 
-1.05 

-0.21 
•0.46 

-0,72 
19.26 

1.08 
3.31 

1.10 
0.96 

0.21 

-220 

-0.93 
0.38 

-0.06 

0.60 
-040 

-0.06 
-1.12 
-0.11 

-0.60 
-041 

19.68 

1.07 

3.36 
1.11 

0.98 

0.22 

-2.73 
-0.94 

0.29 

-0.07 

0.34 
-047 

-0.06 
-1.12 

-0.14 
41.67 

0.13 

19.27 

1,05 
3.35 
1.10 

0.97 

0.21 

-2.59 
-1.06 

0.34 

-0.07 

0.38 

•0.45 
-0.05 
•0.94 

-0.23 

-0.51 
0.44 

19.19 

1.05 
3.44 

1.10 
0.96 

0.23 

-2.40 

•1.09 

0.22 
-0.05 

0.68 

•0.41 
-0.02 

-1.03 
-0.25 

-0.45 
-0.47 

19.42 

1.09 

3.49 
1.12 

0.98 

0.23 

•2.45 
-1.18 

0.34 

-0.03 

0.52 
-0.30 

•0.02 
-1.09 

-0.22 
-0.48 

•0.26 

19.81 

1.10 
3.56 

1.10 
0.96 

0.23 

-2,89 

•1.19 

0.32 
-0.03 

0.44 

•0.52 
-0.09 

•1.03 
•O.I 9 

-0.59 
0,42 

19,71 

1.04 
3.56 

1.11 

0.98 

0.22 
-2.50 

-1.21 

0.37 
-0.07 

0.42 

-0.41 

•0.02 
-0.88 

•0.22 
-0.48 
0.36 

19.41 

1.07 
3.75 
1.11 

0.96 

0.24 

•2.56 
-1.25 

0.29 

•O.05 

0.64 
-0.47 

-0.03 

•0.96 
-0,29 

•0.45 
-0.48 

19.68 

1.09 
3.80 

1.12 

0.98 
0.24 

-2.61 

-1.35 

0.38 
-0.03 

0.53 

-0,36 
•0.03 

-1.05 

•0.22 
-0.48 
•0.25 

20.12 

1.10 

3.se 
1.11 
0.96 

0.24 

•3.10 
-1,35 

0.36 

•0.03 

0.42 
-0.55 

-0.09 
-1.08 

-0.21 

•0.58 
0.50 

20.01 

1.04 

3.26 
1.09 

0.96 

0.21 

-2.24 
-0.84 

0.30 

-0.07 

0.47 

-041 
-0.04 

-0.99 
-0,16 

-0.60 
-0.16 

19.38 

1.07 
3.46 

1.11 

0.97 

0.22 
-2.58 

-1.13 

0.31 
-0.04 

0.50 

-0.42 
-0.05 

-1.02 

•0.22 
-0.51 
0.03 

19.53 

1.08 
3.74 

1,11 
0 9 7 

0.24 

•2.69 
-1.29 

0.35 

•0.04 

0.50 
-0.45 

-O.04 

•0.99 
-0.24 
-0.49 

0.03 

19.81 

2.59 
0.01 
9.25 
0.93 
1.55 
4.12 
0.20 
2.09 

19.81 

- = no data available 
(^) Includes lease condensate. 
(b) Crude oil pnsducUon from U,S, Federal leases in the Gulf of Mexico (GOM)-
(c) Net imports equals gross imports minus gross exports, 
(«) Crude oil adjustment balances supply and consumption and was prewously refen^ed to as "Unaccounted for Crude Oil," 
(e) Renewables and oxygenate production includes pentanes plus, oxygenates (excluding fuel ethanol), and renewable fuels. 
(t) Petroleum products adjustment includes hydrogen/oxygenates/renewables/olher hydrocartjons, motor gasoline triend components, and finished motor gasoline, 
(g) "Other Oils" inludes a^/iation gasoline blend components, finished aviation gasoline, kerosene, petrochemical feedstocks, special naphthas, lubricants, waxes, petroleum coke, asphalt and read oil, still 
gas, and miscellaneous products. 
Motes: The approximate break between historical and forecast values is shown with historical data printed in bt^d; estimates and forecasts in italics, 
SpR: Strategic Petroleum Resen/e 
HC: Hydrocarbons 
Historical data: Latest data available from Energy Information Administration databases supporting the following reports: Petroleum Supply Monthly. DOE/EIA-0109: 
f'etroleum Supply Annual ,DOEJE]A-OZAOI2; ana Weekly Petroleum Status Report .DOBJE\A-iy206. 

Minor discrepancies with published historical data are due to independent rounding. 
Projections: EIA Regional Short-Temi Energy Model, 



Table 4b. U.S. Hydrocarbon Gas Liquids (HGL) and Petroleum Refinery Balances (million barrels per day, except Inventories and utilization facb>r) 
U.S. Energy Information Administration | Short-Term Energy Outlook - January 2016 

2016 
1st I 2nd I 3rd I 4th 

2016 
1st I 2nd I 3rd I 4th 

2017 
Is t I 2nd I 3rtl I 4th 2015 

Year 
I 2016 "20i7~ 

HGL Production 
Natural Gas Processing Plants 

Ethane 
Propane 
Butanes 
Natural Gasolirte (Penienes Plus) 

Refinery and Blender Net Production 
Ethan e/Ethyl^ie 
Propane/Propytene 
Butarws/Butylenes 

Renewable Fuels and Oxygenate P I m t Net Pracluctlon 
Natural Gasoline (Pentanes Plus) 

HGL Net Imports 
Ethane 
Propane/Propytene 
Butanes/Sutylenes.-
Natural Gasoline (Pentanes Plus), 

1.05 
1.07 
0.58 
0.39 

0.01 
0.54 

-0.08 

-0.02 

-0.06 
-040 
-0.06 
-0.17 

1.10 
1.12 
0.62 
0.44 

0.01 
0.68 
0,27 

-0.02 

-0.07 
-0.49 
-0.09 
-0.15 

1.09 
1.13 
0.64 
0.46 

0.01 
0.56 
0.19 

-0.02 

-0.06 
•0.56 
-0.11 
-0.21 

1.13 
1.13 
0.64 
0.44 

0.01 
0.66 

-0.18 

-0.02 

-0.07 
-0.S9 
-0,10 
-0.18 

1,21 
1.11 
0.62 
0.41 

0.00 
0.55 

-0.06 

-0.02 

-0.11 
-0.63 
•0.13 
-0.20 

1.22 
1.14 
0.64 
0.44 

0.01 
0.57 
0.25 

•0.02 

•0.12 
-0.61 
-0.18 
-0.18 

1.25 
1.14 
0.63 
0.4S 

0.01 
0.56 
0.19 

•^.02 

-0.16 
-0.64 
-0.16 
-0.22 

1.31 
1.16 
0.65 
0.44 

0.00 
0.56 

•0.17 

-0.02 

•0.19 
-0.66 
-0.14 
-0.20 

1.32 
1.16 
0.65 
0.43 

0.00 
0.55 

-0.06 

•0.02 

•0.21 
•0.67 
•0.12 
•0.22 

1.43 
1.19 
0.67 
0.46 

0.01 
0.58 
0.25 

-0.02 

•0.22 
-0.65 
-0.18 
-0.20 

1.46 
1.19 
0.66 
0.48 

0.00 
0.57 
0.19 

•0.02 

•0.24 
•C.71 
-0.17 
•0.24 

1.51 
1.20 
0.68 
0.46 

0.00 
0.S7 

•0.17 

-0.02 

•0.26 
•0.72 
-0.15 
•0.22 

1.09 
1.11 
0.62 
a43 

0.01 
0.56 
0.05 

-0.02 

-0.07 
-0.51 
-0.09 
-0.18 

1-25 
1.14 
0.63 
0.44 

0.01 
0.56 
0.05 

-0.02 

-0.14 
-0.64 
-0.15 
-0.20 

1.43 
1.19 
0.67 
0.46 

0.00 
0.57 
0.05 

-0.02 

-0.23 
-0.69 
-0.15 
•0.22 

HGL Refinery and Blender Net Inputs 
Butane s/Bufylenes 
Natural Gasoline (Pentanes Pius) 

HGL Consumption 
EUiane/Ethylene 
Propanefl'ropylene 
Bulanes/Butylenes 
Natural Gasoline (Pentanes Plus), 

HGL Inventories (million barrels) 
Ethane/Ethylene 
Propane/Propylene 
Butanes/Butylenes 
Natural Gasoline (Pentanes Plus), 

0.40 
0.15 

1.03 
1.43 
0.16 
0.10 

31.38 
58.10 
32,46 
17.16 

Refinery and Blender Net Inputs 
Cmde Oil 15.53 

0.54 
1.12 
0.24 
0.72 
0.00 

Hydrocarlxin Gas Liquids 
Other Hydrocarbons/Oxygenates 

Unfinished Oils 
Motor Gasoline Blend Components 
Aviation Gasoline Blend Components 

Total Refinery and Blender Net Inputs 18.14 

Refinery Processing Gain 

Refinery and Blender Net Production 

Hydrocartwn Gas Liquids 
Finished Motor Gasoline 
Jet Fuel 

Distillate Fuel 

Residual Fuel 
Other Oils (a) 

0.99 

0.47 

9.48 

1.50 

4.82 

0.43 

2.44 

0.27 
0.14 

0.32 
0.16 

1.02 1.02 
0.92 0.96 
0.24 0.22 
0.09 0.09 

31.65 31.86 
84.20 100.20 
59.42 76.62 
20.51 19.00 

16.48 

0.40 

1.18 

0.22 

0.91 

0.00 

19.18 

1.02 

0.86 

9.83 

1,61 

4.99 

0.44 

2 4 8 

16.68 

0.47 

1.19 

0.38 

0.76 

0.00 

19.38 

1.08 

0.76 

9.97 

1.60 

5.08 

0,41 

2.63 

0.46 
0.16 

1.09 
1.14 
0.21 
0.09 

32.53 
97.34 
47.83 
18.68 

16.13 

0.62 

1.17 

0,32 

0.46 

0,00 

18.70 

1.07 

0.39 

9.79 

1.64 

4.94 

0 4 1 

2.60 

0.36 
0.16 

1.09 
1.31 
0.16 
0.05 

31.64 
72.09 
39.43 
17.50 

15.63 

0.51 

1.19 

0.25 

0.63 

0.00 

18.22 

1.05 

0.50 

9.52 

1.52 

4.83 

0.44 

2.46 

0.27 
0.15 

0.30 
0,16 

1,06 1.10 
0.90 0,93 
0.22 0.21 
0.06 0,06 

36.04 36,77 
90.68 103.01 
59.45 72.85 
19.82 20.47 

Total Refinery and Blender Net Production 19.13 20.20 2045 19.76 19,26 

16.46 

0,42 

1.24 

0.25 

0.92 

0.00 

19.30 

1.05 

0.83 

9.95 

1.59 

5.02 

0.45 

2.S2 

20.35 

16.60 

0.45 

1.28 

0.36 

0.74 

0.00 

19.43 

1.09 

0.75 

9.99 

1.61 

5.08 

0.42 

2.67 

20.61 

Refinery Distillation Inputs 15.78 16.69 
Refinery Operable Disti l lst ionCapadly 17.88 17.98 

Refinery Distillation Utilization Factor 0.88 0.93 

16.85 16.33 15,94 

18.08 l a i l 1814 

0.93 0.90 0.88 

16,66 16,87 

1815 18.31 

0.92 0.92 

0.42 
0.16 

1.16 
1.20 
0.23 
0.07 

34.29 
90.18 
43.87 
19.39 

16.19 

0.58 

1.25 

0.36 

0.61 

0.00 

18.90 

1.10 

0.39 

9.93 

1.58 

5.07 

0.41 

2.61 

19.99 

16.47 

18.40 

0.90 

0.36 
0.15 

1.11 
1.30 
0.18 
0.05 

32,83 
66,82 
37.58 
18,14 

15,62 

0.51 

1.20 

0.27 

0.67 

0.00 

18.26 

1.04 

0.49 

9.66 

1.51 

4.85 

0.43 

2.46 

1931 

15.93 

1843 

0.86 

0.27 
0.15 

1.17 
0.90 
0.24 
0.06 

36.70 
86.73 
59.12 
20.56 

16.56 

0.43 

1.25 

0.32 

0.91 

0.00 

19.47 

1.07 

0.83 

10.01 

1.62 

5.05 

0.49 

2.54 

20.54 

16.76 

1843 

0.91 

0.30 
0.16 

1.24 
0.96 
0.23 
0.06 

37.32 
95.14 
73.27 
21.30 

16.72 

0.46 

1.30 

0.39 

0.74 

0.00 

19.60 

1.09 

0.76 

10.04 

1.64 

5.13 

0.42 

2.70 

20.69 

16.99 

18.43 

0.92 

0.43 
0.16 

1.30 
1.34 
0.25 
0.07 

34.50 
77.10 
44.72 
20.49 

16.29 

0.59 

1.26 

0.40 

0,51 

0.00 

19,05 

J. 10 

0.40 

9.97 

1.59 

5.16 

0.41 

2.63 

20.16 

18.56 

18.43 

0.90 

0.36 
0.16 

1.04 
1.11 
0.21 
0.09 

31.86 
97.34 
47.83 
18.68 

16.18 

0.51 

1.17 

0.29 

0.71 

0.00 

18.85 

1.04 

0.62 

9.77 

1.59 

4.96 

0.42 

2 5 4 

19.89 

1642 

laoi 
0.91 

0.34 
0.16 

1.10 
1.09 
0.21 
0.06 

34.69 
90.18 
43.87 
19.39 

16.22 

0.49 

1.24 

0.31 

0.70 

0.00 

18.96 

1.07 

0.62 

9.85 

1.57 

5.00 

0.43 

2.57 

20.03 

0.34 
0.16 

1.20 
1.10 
0.22 
0.06 

35.35 
77.10 
44.72 
20.49 

16.30 

0.50 

1.25 

0.34 

0.71 

0.00 

19.10 

1,08 

0.62 

9.90 

1.59 

5.05 

0.44 

2.58 

20.18 

16.49 1856 

18.25 18.43 

0.90 0.90 

- = no data available 
(a) "OSier Oils" includes aviation gasoline blend components, finished aviation gasoline, kerosene, petrochemical feedstocks, special naphthas, lubricants, waxes, petroleum coke, asphalt and road oil, still 
gas, and miscellaneous products-
Notes: The approximate break between historical and forecast values Is shown with historical data printed in bold; estimates and forecasts in italics. 
Historical data: Latest data available from Energy Information Administration databases supporting the following reports:Petfo/eum Supply Monthly, DOE/E1A-O109i 
Pe/ro/eumSupp/y/lfJnua/,DOE/EIA-0340C;rt'eeWyPe(/o/eomStef(;sRepO/l, DOE/EIA-0208, 
Minor discrepancies wAh published historical data are due to irviependent rounding. 
Projections: EIA Regional Short-Term Energy Model, 



Table 4c. U.S. Regional iUlotor Gasoline Prices and Inventories 
U.S. Energy Inforniatlon Administration ) Sliort-Term Energy Outlook - January 2016 

2015 

1st 2nd 3rd 4th 
2016 

1st 2nd 3rd 4th 
2017 

1st 2nd 3rd 4th 

Year 

2015 2016 2017 

184 144 121 141 139 122 127 157 162 148 

247 

253 

228 

277 

327 

260 

269 

211 

209 

190 

218 

264 

216 

226 

195 

182 

172 

181 

239 

195 

204 

210 

210 

191 

203 

251 

213 

222 

208 

207 

188 

211 

248 

211 

220 

197 

188 

171 

191 

222 

194 

203 

199 

190 

176 

181 

223 

196 

205 

226 

22$ 

206 

216 

259 

228 

237 

232 

232 

211 

233 

267 

235 

244 

225 

216 

198 

218 

250 

222 

231 

236 

234 

216 

241 

298 

243 

252 

203 

197 

181 

197 

239 

203 

212 

221 

217 

198 

213 

250 

221 

230 

Prices (cents per gallon) 

Refiner Wholesale Price 159 201 

Gasoline Regular Grade Retail Prices Including Taxes 

PADD1 228 259 

PADD 2 216 256 

PADD 3 204 240 

PADD 4 207 261 

PADD 5 271 328 

U.S, Average 227 267 

Gasoline All Grades Including Taxes 236 275 

End-of-perlod Inventories (million barrels) 

Total Gasoline Inventories 

PADD1 64,5 61.3 62.6 69.8 60.7 62.0 58.8 61.2 61.3 62.9 60.9 63.4 

PADD2 , 52,9 5D.4 47.0 54.0 51.4 49.0 49.5 51.2 51.2 48.3 49.1 51.0 

PADD 3 78.4 74.6 78.1 83.1 78.7 77.9 78.3 82.6 81.3 79.1 B0.2 82.5 

PADD 4 6.5 6.8 7.1 7.7 7.0 6.9 6.9 7,7 7.1 7.1 7.1 7.8 

PADD 5 29.2 28.0 30.3 27.4 26.9 270 28.0 32,0 30.1 277 27.8 31.4 

U.S. Total 231.5 221.0 225.1 232,0 224,8 222.6 221.6 234.7 231.1 225.1 224.9 236.2 

Finished Gasoline Inventories 

US. Total 26.9 25.7 29.0 28.8 25,9 24.9 25.7 27.3 26.7 25.2 26.3 27.6 

Gasoline Blending Components Inventories 

U.S. Total 204.6 195.4 196.1 203.2 199.0 197.9 195.8 207.4 204.4 199.9 198.7 208.5 

172 131 149 

59.8 

S4.D 

83.1 

7.7 

274 

232.0 

28.8 

203.2 

612 

51.2 

82.6 

7.7 

32.0 

234.7 

27.3 

207.4 

63.4 

51.0 

82.5 

7.8 

31.4 

236.2 

27.6 

208.5 

• = no data available 

Prices are not adjusted for inflation. 

Notes: The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics. 

Regions refer (o Petroleum Administration for Defense Districts (PADD). 

See 'Petroleum for Administration Defense District" in ElA's Energy Glossary (http://www,eia.doe.gov/glossary/index.html) for a list of States in each region. 

Historical data: Latest data available ftam Energy Information Administration databases supporting the following reports: Petroleum Marketing Monthly. DOE/EIA-0380; 

Pe(rt>/eumSupp;yMo/iffi/y, DOE/EIA-0109; Pelmleum Supply Annual, DOEJElA-(moi2; and Weekly Petroleum Status Report. DOBJE.\A-(i208. 

Minor discrepancies with published historical data are due to independent rounding. 

Projections: EIA Regional Short-Temn Energy Model. 

http://www,eia.doe.gov/glossary/index.html


Table 5a. U.S. Natural Gas Supply, Consumption, 
U.S. Energy Information Administration [ Short-Term 

and Inventories 
Energy Outlook - January 2016 

201 s 
l8t I 2nd I 3rd 4ttl 1st 

2016 
2nd I 3rd'~T 4th 

2017 
1st I i 2nd I 3rd 4th 

Year 
2015 2016 2017 

Supply (blltlon cubic feet par day) 
Total Marketed Production 78.11 

Alaska 0.99 
Federal GOM (a) 3.37 
Lower 48 States (excl GOM) 73.75 

Total Dry Gas Production 73.67 
LNG Gross Imports 0.43 
LNG Gross Exports 0.06 
Pipeline Gross Imports 8.36 
Pipeline Gross Exports 4.86 
Supplemental Gaseous Fuels 0.17 
Net Inventory Withdrawals 18.48 

Total Supply 96.19 
Balancing Item (b) 0.48 
Total Primary Supply 96.67 

Consumption {blUlon cubic feet per day) 
Residential 
Commercial 
Industrial 
Electric Power (c) 
Lease and Plant Fuel 
Pipeline and Distribution Use ,. 
Vehicle Use 

Total Consumption 

27.52 
16.01 
22.69 
23.05 

4.29 
3.03 
0.09 

96.67 

End-of-penod Inventories (billion cubic feet) 
Working Gas Inventory 

East Region (d) 
Midwest Region (d) 
South Central Region (d), 
Mountain Region (d) 
Pacific Region (d) 
Alaska 

242 
252 
575 
113 
276 

24 

79.20 
0.93 
3.68 

74.58 
74.50 
0.08 
0.06 
6.69 
4.36 
0.16 

-12.99 

64.00 
0.09 

64.09 

6.90 
5.85 

19.62 
25.28 

4.35 
2.01 
0.09 

64.09 

80.01 
0.86 
3.95 

75.20 
75.26 

0.26 
0.09 
6.69 
4.81 
0.14 

-10.48 
66.97 
-0.91 

66.07 

3.46 
4.44 

19.19 
3241 

4.39 
2.07 
0.10 

66.07 

79.21 
0.96 
3.58 

74.67 
74.36 
0.20 
0.03 
6.75 
5,10 
0.16 
-0.14 
76.21 
-0.87 
75.34 

13.24 
9.06 

21.09 
25.12 
4.35 
2,38 
0,10 

75.34 

79.34 
0.99 
3.43 

74.91 
74.50 
0.14 
0.16 
7.21 
5.22 
0.16 

17.51 
94.15 

0.15 
94.30 

25.38 
14.51 
22.76 
24.19 

4.35 
3.02 
0.10 

94.30 

79.50 
0.84 
3.38 

75.27 
74. es 
0.16 
0.52 
6.21 
4.99 
0.16 

•9.06 
66.61 
-0.74 
65.87 

7.32 
5.94 

20.35 
25.72 
4.36 
2.06 

0.10 
65.67 

79.61 
0.76 
3.21 

75.64 
74.75 

0.17 
0.96 
6.53 
5.15 
0.16 

-8.93 
66.58 
0.47 

67.05 

3.63 
4.57 

20.14 
32.14 

4.37 
2.10 
0.10 

67.05 

80.29 
0.92 
3.17 

76.19 
75.39 
0.15 
1.04 
6.71 
5.31 
0.16 
3.26 

79.32 
•0.17 
79.15 

15.88 
10.56 
22.21 
23.50 

4.41 
2.51 
0.10 

79.15 

80.75 
0.97 
3.22 

76.56 
75.82 
0.12 
1.04 

7.24 
5.26 
0.17 

16.73 
93.78 
0.36 

94.14 

25.94 
14.90 
23.25 
22.50 

4.43 
3.01 
0.10 

94.14 

80.96 
0.82 

3.17 
76.97 
76.02 
0.12 
1.28 
6.20 
5.06 
0.17 

-9.15 
67.02 
•0.54 
66.47 

7.56 
6.06 

20.89 
25.34 

4.44 
2.08 
0.10 

66.47 

81.08 
0.75 
3.00 

77.34 
76.14 
0.12 
1.48 
6.51 
5.23 
0.17 

-9.05 
67.17 
0.71 

67.88 

3.63 
4.61 

20.72 
32.24 
4.45 
2.13 
0.10 

67.88 

576 859 
565 972 

1,002 1,206 
155 203 
336 359 

24 25 

840 
978 

1,284 
187 
322 
26 

384 
472 
785 
129 
248 

24 

652 
687 
990 
168 
346 

24 

888 
1.026 
1,139 

222 
389 

25 

723 
889 

1,191 
199 
361 

26 

295 
400 
789 
126 
248 

24 

563 
637 
982 
161 
348 

24 

81.83 
0.91 
3.03 

77.89 
76.84 
0.12 
1.89 
6.76 
5.38 
0.17 
3.00 

79.62 
0.99 

80.61 

16.02 
10.71 
22.76 

23.97 
4.49 
2.56 
0.10 

80.61 

1,483 2,858 3,625 3,637 2,043 2,867 3,688 3,389 1,883 2.715 3,548 3.272 

817 671 
989 854 

1.109 1,180 
214 191 
394 350 

25 26 

79.14 
0.94 
3.65 

74.55 
74.45 
0.24 
0.06 
7.12 
4.78 
0.16 
-1.36 

76.76 
-0.31 
75.46 

12.72 
8.81 

20.64 
26.49 

4.34 
2.37 
0.09 

75.46 

3,637 
840 
978 

1.284 
187 
322 

26 

79.68 
0.88 
3.30 

75.51 
74.82 
0.15 
0.67 
6.66 
5.17 
0.16 
0.68 

76.64 
-0.07 
76.57 

13.03 
8.89 

21.36 
26.40 

4.37 
2.42 
0.10 

76.57 

3,389 
723 
889 

1,191 
199 
361 

26 

81.16 
0.86 
3.10 

77.19 
76.21 
0.12 
1.42 
6.68 
5.23 
0.17 
0.32 

76.83 
0.38 

77.21 

13.23 
9.05 

21.90 
26.04 
4.45 
2.44 
0.10 

77.21 

3,272 
671 
854 

1,160 
191 
350 

26 

- = no data available 
(a) Marketed production from U.S. Federal leases in the Gulf of Mexico, 
(b) The balancing item represents the difference between the sum of the components of natural gas supply and the sum of components of natural gas demand. 
(c) Natural gas used for electricity generation and (a limited amount of) useful thennal output by electric utilities and independent power producers, 
(d) For a list of States In each inventory region refer loWeekly Natural Gas Storage Report, Notes and Definitions (http'JAr.eia.gav/ngs/notes.Mml) . 
Notes: The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics. 
LNG: liquefied natural gas. 
Historical data: Latest data avaifabte from Bn&qy Inforni^ion Administration da^tsases supporting the following repoetsMatara/ Gss Monthly, DOE/EIA-0130; and Electric Power 
Monthly .DOEJE\A-022&. 
Minor discrepancies with published historical data are due to independent rounding. 
Projections: EIA Regional Short-Term Energy Model. 



Table 5b. U.S. Kegional Natural Gas Prices (dollars per thousand cubic fee 
U.S. Energy Information Administration [ Short-Term Energy Outlook - January 2016 

2015 2016 
1st I 2nd I 3rd I 4th I 1st j 2nd | 3rd | 4th" 

2017 
1st I 2nd I 3rd j^Jt iT 

Year 
2015 I 2016 2017 

Wholesale/Spot 
Henry Hub Spot Price 2.89 2.83 2.84 2.18 2.44 2.65 2.S6 

Residential 
New England 13.09 
Middle Atlantic 9.63 
E N . Central 7.78 
W. N. Central 8.66 
S, Atlantic 10.74 
E.S, Central 9.34 
W,S. Central 8.45 
Mountain 9.67 
Pacific 11.46 

U.S. Average 9.30 
Commercial 

New England 10.77 
Middle Atlantic 7.91 
E,N. Central 6.96 
W, N, Central 7.65 
S.Atlantic 8.48 
E.S, Central 8.54 
W.S. Central 7.16 
Mountain 8.27 
Pacific 9.20 

U.S. Average 7.94 
Industrial 

NewEngland 9,10 
Middle Atlantic 8.31 
E N , Central 6.41 
W. N, Central 5.81 
S.Atlantic 6.46 
E.S. Central 5.15 
W.S. Central 3.21 
Mountain 6.61 
Pacific 7.32 

U.S. Average 4.57 

3.07 3.37 3.09 3.30 3.51 2.71 2.73 3.32 

13.33 
11.20 
10.58 

11.85 
16.6B 
14.36 
13.94 
10.87 
11.40 
11.96 

10.11 
7.48 
7,51 
7.98 
9.21 
9.62 
7.21 
8.34 
8.43 
8.13 

7.61 
7.56 

5.65 
4.59 

4.50 
4.28 
2.92 
6.22 
6,67 
3.68 

16.09 
16.S2 
16.71 
17.60 
22.69 
19.21 
19.88 
14.50 
12.05 
16.46 

9.65 
6.65 
8.80 
8.96 
9.66 
9.89 
8.00 
9.03 
8.69 
8.41 

6.10 

7.63 
6,64 
4.41 
4.50 
4.02 
3.07 
6.11 
6.62 
3.65 

12.17 
11.08 

8.36 
9.80 

13.44 
12,11 
12.54 

9.15 
9.74 

10.16 

8.85 
6.95 

6.48 
7.06 
8.63 
8.81 
7.30 
7.34 
8,20 
7.43 

6.64 
6.82 
5.42 
4.64 
4.44 
3.98 
2.55 
5.66 
6.17 
3.44 

11.41 
10.12 

6.91 

7.24 
11.07 
9.16 
8.75 
8.09 
8.93 
8.59 

10.03 
7.19 
6.49 
6.73 
8.35 
7.88 
6.40 
6.67 
8.19 
7.24 

7.56 
6.99 

5.65 
4.53 

4.45 
4.23 
2.48 
4.91 
5.40 
3.57 

13.39 
12.73 
10.53 
9.44 

16.02 
12.76 
12.56 
8.95 
9.70 

11.39 

9.63 
6.99 
7.53 
7.19 
9.15 
8.62 
6.91 
6.79 
8.19 
7.65 

7.46 
6.47 
5.39 
3.88 
4.53 
4.13 
2.67 
4.59 
5.33 
3.36 

16.42 
17.23 
16.30 

16.28 
22.17 
17.97 
18.05 
12.75 
10.42 
15.69 

9.68 
7.06 
8.58 
8.46 
9.97 
9.43 
7.69 
7.99 
8.77 
8.40 

7.63 
7.08 
5.74 
4.20 

4.87 
4.47 
3.15 
5.25 
5.98 
3.74 

12.92 
1167 
8.20 
8.74 

12.48 
10.75 
10.57 
8.15 
9.74 
9.82 

10.07 
7.85 
6.88 
7.15 
9.12 
8.76 
7.16 
7.03 
8.54 
7.78 

8.65 
7.86 
5.96 
4.82 
5.21 
4.84 
3.29 
5.41 
6.22 
4.16 

12.46 
10.50 

765 
7.88 

11.06 
9.17 
8.58 
7.79 
9.63 
9.02 

10.67 
6.36 
7.10 
7.46 
9.13 
8.37 
7.14 
6.70 
8.73 
7.95 

8.81 
8.16 
6.53 
5.32 
5.40 
5.24 
3.47 
5.24 
6.08 
4.55 

13.89 
12.87 
11.12 
10.51 
15.89 
13.33 
13.03 
9.13 

10.27 
11.83 

10.71 
7.99 
8.34 
7.87 
9.21 
9.26 
7.69 
6.98 
8.81 
8.34 

8.00 
7.35 

6.20 
4.62 

5.06 
4.73 
3.26 
5.09 
5.99 

3.97 

16.64 
17.13 
16.63 
17.27 
21.92 
18.49 
18.64 
13.28 
10.91 
16.09 

10.73 
7.90 
9.20 

6.97 
9.88 

9.98 
8.23 
8.32 
9.30 
8.92 

7.87 
7.68 
6.38 
4.78 
5.25 
4.90 
3.59 
5.77 
6.51 
4.21 

13.16 
11.58 
8.47 
9,64 

12.33 
11.23 
11.42 
8.62 
9.98 

10.08 

11.02 
8.56 
7.39 

7.58 
9.19 
9.24 
7.64 
7.38 
8.87 
8.25 

8.76 
8.34 
6.51 
5.31 
5.58 
5.24 
3.74 
5.91 
6.64 
4.62 

13.10 

10.54 
8.75 
9.85 

12.81 
11.02 
10.88 
10.01 
10.95 
10.37 

10.11 
7.49 
7.04 
7,62 
8.77 
8.90 
7.32 
8.05 
8.63 
7.89 

7.75 
7.77 
5.93 
4.92 

4.75 
4.39 
2.93 
6.16 
6.68 
3.85 

12.52 
11.42 
8.30 
8.49 

12.80 
10.54 
10.47 
8.60 
9.51 
9.85 

9.95 
7.32 
6.92 
7.06 
8.90 
6.42 
6.87 
6.94 
6.39 
7.59 

7.83 

7.11 
5.71 
4.39 

4.77 
4.42 
2.90 
5.04 
5.73 
3.72 

13.18 
11.58 
8.85 
9.21 

12.68 
10.72 

10.68 
8.67 

10.01 
10.23 

10.78 
8.30 
7.51 
7.66 
9.26 
8.93 
7.52 
7.13 
8.88 
8.21 

8.47 
8.00 
6.46 
5.05 

6.33 
5.04 
3.51 
5.50 
6.31 
4.35 

- = no data available 
Prices are nol adjusted for Inflation, 
Notes: The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics. 
Regions refer to U.S. Census divisions. 
See "Census division" in ElA's Energy Glossary (http://www.eia,doe.gov/glossary/lndex,html) for a list of States in each region. 
Historical data: Latest data available from Energy Infonnation Administration databases supporting theNatural Gas Monthly, POE/EIA-0130, 
Natural gas Henry Hub spot price from Reuter's Nevre Sen/lce (http:/Aivww.reuters.com). 
Minor discrepancies with published historical data are due to independent rounding. 
Projecttons: EIA Regional Short-Temi Energy Model. 

http://www.eia,doe.gov/glossary/lndex,html


Table 6. U.S. Coal Supply, Consumption, and Inventories 
U.S. Energy Information Administration | Short-Term Energy Outlook - January 2016 

2015 
1st I 2nd I 3rd I 4th 

2016 
I5t 2nd 3rd 4th 

2017 
l^t 1 2nd I 3rd | 4th 

Year 
2016 2016 2017 

Supply (million short tons) 
Production 

Appalachia 
Interior 
Western 

Primary inventory VWthdrawals. 
Imports 
Exports 

Metallurgical Coal 
Steam Coal 

Total Primary Supply 

240.2 211.1 232.4 206.8 214.8 204.6 218.1 
62.3 
45.2 

132.7 
•0.7 
3.0 

22.0 
13.6 

8.5 

Secondary Inventory Withdrawals. 
\Afeste Coal (a) 

Totai Supply 

Consumption (mflllon short tons) 
Coke Plants 
Electric Power Sector (b) 
RetaB and Other Industry 

Residential and Commercial. 
Other Industrial 

Total Consumption 

-2.4 
2.7 

220,8 

4,4 
196.4 
11.4 
0.8 

10.6 
212.2 

Discrepancy (c) 8.6 

End-of-perlod inventories (million stiort tons) 
Primary Inventories (d) 
Secondary Inventories 

Electric Power Sector 
Retail and General Industry 

Coke Plants, 1.6 

Coal Market Indicators 
Coal Miner Productivity 

(Tons per hour) 
Total Raw Steel Produalon 

(Million short tons per day).... 
Cost of Coal to Electric Utilities 

(Dollars per million Btu) 

54.6 
38.9 

117.6 
0.3 
2.6 

19.8 
12.7 

7.0 

60.3 
44.8 

127.2 
3.1 
3.0 

16.9 
10.3 

6.6 

50.6 
39.7 

116.6 
-1.6 
2.7 

18.3 
10.7 
7.5 

54.1 
43.9 

116.8 

•1.0 
2.2 

15.9 
10.9 

5.0 

53.4 
41.7 

109.4 
0.7 
2.4 

18.5 
10.9 

7.6 

50.5 
43.3 

125.0 
2.9 
3.3 

15.7 
8.8 
6.9 

220.6 194.3 221.5 189.6 200.1 189.1 209.2 

-12.7 
2.7 

184.3 

4.4 
174.7 
10.4 
0.6 
9.8 

189.4 

-5.1 

3.9 
2.7 

228.1 

5.1 
215.6 
10.5 

0.6 
9,9 

231.1 

-3.1 

-16.1 
2.7 

176.2 

5.0 
167.3 
10.8 

0.7 
10.1 

183.1 

•6.9 

0.2 
2.8 

203.1 

4.2 
187.4 

11.4 
0.8 

10.6 
203.1 

•^.5 

2.8 
187.4 

3.9 
172.8 

10.6 
0.5 

10.1 
187.4 

16.3 
2.8 

228.3 

4.9 
212.9 

10.5 
0.4 

10.1 
228.3 

214.2 
48.6 
42.3 

123.4 

•1.6 
2.3 

17.4 
10.3 

7.2 
198.0 

•5.0 
2.8 

195.8 

4.7 
180.1 
11.0 
0.6 

10.4 
195.8 

0.0 0.0 0.0 0.0 

214.3 
53.1 
41.5 

119.7 
-1.9 
2.2 

11.8 
9.1 
2.7 

202.8 

-0.7 
2.5 

204.5 

.4.1 
189.0 
11.4 
• 0.7 

10.6 
204.5 

0.0 

199.5 
51.4 
41.1 

107.0 
0.7 
2.4 

17.7 
10.9 
6.8 

185.0 

•4.9 
2.5 

182.6 

4.0 
167.9 
10.7 
0.4 

10.2 
182.6 

0.0 

216.1 
49.7 
43.7 

122.7 

2.9 
3.3 

16.5 
9.7 
6.8 

205.7 

16.2 
2.5 

224.4 

4.7 
209.2 

10.5 
0.4 

10.2 
224.4 

0.0 

1.9 1.9 1.8 1.6 1.9 1.8 1.8 1.5 1.9 1.8 

213.3 
48.3 

43.3 
121.7 

-1.6 
2.9 

19.1 
11.7 

7.4 
195.4 

•5.3 
2.5 

192.6 

4.4 
177.3 
11.0 
0.6 

10.4 
192.6 

0.0 

45.6 
161.0 
154.8 

4.1 

45.2 
173.7 
166.8 

4.5 

42.1 
169.8 
162.4 

6.1 

43.7 
185.9 
178.1 

5.5 

44.7 
185.7 
176.9 

4.8 

44.0 
190.2 
182.8 

5.0 

41.1 
174.0 
166.0 

5.6 

42.7 
178.9 
170.7 

6.9 

44.7 
179.7 
172.5 

5.1 

44.0 
184.6 
176.8 

5.4 

41.1 
163.4 
160.2 

5.9 

42.7 
173.7 
165.2 

6.2 
1.8 

5.61 5.61 5.61 5.61 5.46 5.46 5.46 5.46 5.32 5.32 5.32 5.32 

0.247 0.242 0,248 0.227 0.236 0,229 0.231 0-207 0.206 0.214 0.194 0.166 

2.27 2.25 2.22 2.18 2.18 2.21 2.21 2.17 ^.17 2.22 2.23 2.19 

890.5 
227,8 
168.7 
494.0 

1.1 
11.3 
76.9 
47.3 
29.6 

825.9 

18.9 
764.0 
43.0 

2.7 
40.3 

816.8 

-6.4 

852,4 
206,6 
171,2 
474.6 

1.0 
10.7 
67.6 
41.0 
26.7 

796.5 

17.7 
753.3 
43.5 

2.3 

41.2 
814.5 

0.0 

843.3 
202.6 

169.6 
471.1 

0.0 
10.8 
65.1 
41.4 
23.7 

788.9 

-27.3 7.0 5.3 
10.8 11.1 10.0 

809.4 814.5 804.2 

17.2 
743.4 
43.5 

2.1 
41.5 

804.2 

0.0 

43.7 42.7 42.7 
185.9 178.9 173.7 
178.1 170.7 165.2 

5.5 5,9 5.2 
1.8 1.8 1.8 

5,61 5.46 5.32 

0.241 0.225 0.195 

2.23 2.19 2.20 

- = no data available 
(a) Waste coal includes waste coal and cloal sluny reprocessed into briquettes, 
(b) Coal used for electricity generation and (a limited amount of) useful thermal output by electric utilities and independent pow^ producers, 
(c) The discrepancy refleds an unaccounted-for shipper and receiver reporting difference, assumed to be zero in the forecast period. 
(d) Primary stocks are held at the mines and distribution points. 
Notes: The approximate break between historical and forecast values is shown with historical data printed in bold; estbnates and forecasts In italics. 
Historical data: Latest data availabte from Energy Information Administration databases supporting the following reports: Quarte/ly Coal Report, DOE/E(A-0121; and Electric Power Monthly, 
DOE/EIA-0226. 
Minor discrepancies with published historical data are due to independent rounding. 
Projections: EIA Regional Short-Term Energy Model. 

file:///Afeste


Table 7a. U.S. Electricity Industry Overview 
U.S. Energy Infonnation Administration | Short-Term Energy Outlook - January 2016 

2015 
1st 2nd 3rd 4th 

2016 
is t I 2nd I 3rd | 401 

2017 
l8t I 2nd I ZTd | ~ 4 t h " 

Year 
2015 I 2016 I 2017 

Electricity Supply (billion kllowatthours per day) 
Electricity Generation 11.36 10,77 12.44 10.37 11.03 10.91 12.52 

Electric Power Sector (a) 10.93 10.36 11.99 9.94 
Comm, and Indus. Sectors (b) 0.43 0.41 0.45 0.43 

Net Imports 0.17 0.20 0.20 0.16 
Total Supply 11.52 10.96 12.65 10.62 
Losses and Unaccounted for (c) 0.78 0.93 0.86 0.64 

10.60 
0.42 
0.16 

11.18 
0.67 

10.51 12.07 
0.40 0.44 
0.16 0.18 

11.07 12.70 
0.93 0,80 

10.14 
3.96 
3.61 
2.56 
0.02 
0.37 

10.52 

9.78 
3.40 
3.67 
2.68 
0.02 
0.36 

10.14 

11.51 
4.53 
4.17 
2.79 
0.02 
0.39 

11.90 

10.65 
10.22 
0.43 
0.13 

10.79 
0.73 

9.68 
3.46 
3.57 
2.63 
0.02 
0,38 

10.06 

11.15 
10.73 
0.42 
0.15 

11.30 
0.61 

10.31 
4.07 
3.64 
2.57 
0.02 
0.37 

10.68 

11.02 
10.61 
0.41 
0.15 

11.17 
0.94 

9.87 
3.45 
3.71 
2.69 
0.02 
0.36 

10.23 

12.63 
12.18 
0.45 
0.18 

12.81 
0.81 

11.60 
4.57 
4.22 
2.80 
0.02 
0.40 

12.00 

2.25 

3.11 

11.64 

15.16 

12.65 

10.63 

6.81 

2.22 

3.09 

10.48 

13.18 

12.99 

10.95 

7.31 

2.18 

2.99 

6.97 

11.63 

12.50 

10.52 

6.66 

2.18 

3.52 

7.86 

10.74 

12.16 

10.61 

6.75 

2.21 

3.25 

8.41 

11.40 

12.70 

10.70 

6.80 

2.21 

3.36 

8.44 

11.84 

13.00 

11.15 

7.33 

2.17 

4.07 

8.48 

12.61 

12.68 

10.76 

6.74 

2.17 

4.43 

8.58 

13.00 

12.48 

10.86 

6.87 

10.78 
10.34 
0.44 
0.13 

10.91 
0.73 

9.79 
3.52 
3.61 
2.63 
0.02 
0.39 

10.17 

Electricify Consumption (billion kilowatthours per day unless noted) 
Retail Sales 10.36 9.68 11.39 9.51 

Residential Sector 4.20 3.36 4.61 3.37 
Commercial Sector 3.60 3.65 4.11 3.52 
Industrial Sector 2.54 2.68 2.75 2.59 
Transportation Sector 0,02 0.02 0-02 0.02 

Direct Use (d) 0.38 0.36 0.40 0.38 
Total Consumption 10.74 10.04 11.79 9,88 
Average residential electricity 
usage per customer (kWh) 2,924 2,351 3,191 2,383 2,760 2,370 3,179 2,422 2,783 2,379 3,179 2,446 

Prices 
Power Generation Fue) Costs (dollars per million Btu) 

Coal 2.27 
Natural Gas 4.09 
Residual Fuel Oil 10.82 
Distillate Fuel Oil 15.61 

End-Use prices (cents per kilowatthour] 
Re^dential Sector 12.23 
Commercial Sector 10.47 
Industrial Sector 6.78 

222 2.23 2.19 
3.74 3.74 4.45 
9.63 9.87 10.37 

13.43 14.20 15.43 

13.14 13.40 13.04 
10.93 11.38 11.00 
6.88 7.42 6.63 

11.23 
10.80 
0.43 
0.18 

11.41 
0.80 

10.23 
3.86 
3.72 
2,64 
0.02 
0,38 

10.6t 

11.28 
10.85 
0.42 
0.16 

11.44 
0.78 

10.28 
3.84 
3.76 
2.66 
0.02 
0.38 

10.66 

11.40 
10.97 
0,43 
0.15 

11.55 
0.77 

10.39 
3.90 
3.80 
2.67 
0.02 
0.38 

10.78 

10,849 10,731 10,787 

2.23 2.19 2.20 
3.29 3.53 4.05 

10.56 8.29 9.59 
14.49 lf,59 13.95 

12.65 12.65 13.02 
10.63 10.82 11.05 
6.90 6,91 7.01 

- = no data available, KWh = kilowatthours. Btu = British thermal units. 
Prices are not adjusted for inflation. 
(a) Generation supplied by electricity-only and combined-heat-and-power (CHP) plants operated by electric utilities and independent power producers. 
(b) Generation supplied by CHP and electricity-only plants operated by businesses in the commercial and Industrial sectors, primarily for onsite use. 
(c) Includes transmission and distribution losses, data collection time-frame differences, and estimation error. 
(d) Direct Use represents commercial and industrial facility use of onsite net electricity generation; and electrical sales or transfers to adjacent or colocated facilities 
for which revenue information is not available. See Table 7.6 of the EIA Monthly Energy Review. 
Notes: Tbe approximate break between historical and forecast values is shovwi with historical data printed in bold; estimates and forecasts in italics. 
Historical data: Latest data available from Energy Infonnation Administration databases supporting the following reports: Electric Power Monthly, DOE/EIA-0226; and Electric Power Annual, 
DOE/EIA-0348, 
Minor discrepancies with published historical data are due to independent rounding. 
Projections: EIA Regional Short-Tenn Energy Model. 



Table 7b. U.S. Regional Electricity Retail Sales (Million Kilowatthours per Day) 
U.S. Energy Infonnation Administration 

Residential Sector 

E,N, Central 

S, Atlantic 

W, S, Central 

AKandHI 
Total 

Commercial Sector 

Middle Atlantic 
E. N. Central 

W. N. Central 
S.Atlantic „.. 
E. S. Central 

AKandHI 

Total 
Industrial Sector 

Middle Atlantic 

W.N. Central 

E. S. Central 

AKandHI 

Total All Sectors (a) 

Middle Atlantic 

E. N. Central 
W.N. Central 

W.S. Central 

AKandHI 
Total 

2015 
l8t 1 

162 

423 
587 

326 
1,078 

390 
602 
236 
396 

13 
4,202 

147 
443 
509 

281 
805 

235 
496 
240 
424 

16 

3,598 

49 
198 

520 
237 
375 
279 
427 
217 

227 

13 
2,641 

360 
1,076 

1,618 
843 

2,262 
904 

1,626 
692 

1,050 
43 

10,364 

2nd 1 

112 

321 

428 
232 

889 
275 
503 
240 
337 

12 

3,348 

139 
417 
489 

289 
859 
239 
630 

256 
433 

16 

3,646 

50 

196 
626 

240 
406 
287 
466 
235 

251 
13 

2,660 

302 
944 

1,444 

742 
2,158 

801 
1,490 

731 
1,023 

41 

9,675 

Srd 1 

144 

423 
656 

309 
1,137 

384 
782 
333 
425 

13 
4,605 

159 
477 
643 

306 
939 

279 
625 
289 
479 

17 
4,114 

52 
204 

531 
262 
406 

290 
485 
251 
266 

15 
2,751 

367 

1,115 
1,632 

866 

2,486 
953 

1,892 
874 

1,172 
44 

11,390 

4th 

117 

314 
454 

256 

833 
273 
491 
234 
387 

13 
3,372 

137 
402 
474 

265 
792 
229 
518 

246 
445 

16 

3,523 

60 
190 

500 
243 
377 
281 
469 
223 

242 
14 

2,689 

305 
918 

1,430 
763 

2,005 
783 

1,479 

703 

1,076 
44 

9,605 

2016 
1st 1 

143 
386 

542 

313 
995 
352 
565 
243 
403 

13 
3,957 

144 
437 
&}7 

283 
809 

233 
503 
245 
429 

16 

3,606 

48 
204 

520 
243 
368 
277 

441 
221 
222 

13 
2,557 

337 

1,039 
1,571 

840 
2,176 

862 
1,509 

710 

1.056 
43 

10,143 

2nd 1 

113 
322 

443 

241 
876 
283 
533 
244 
336 

12 
3,405 

140 
416 
498 

275 

853 
239 
538 

260 
439 

16 

3,673 

50 

198 
523 

250 
397 
291 
472 
241 

247 
13 

2,683 

305 

1.466 
766 

2.131 
814 

1.544 

746 
1.024 

41 

9.783 

3rd 1 

142 

424 
5S3 

318 
1,148 

389 
756 
344 
409 

12 
4,527 

158 

479 

561 
314 
957 

283 
630 
295 
476 

17 

4,171 

52 

205 
535 
260 
401 
294 

495 
259 
269 

15 
2,786 

353 

1,120 
1,682 

893 
2,510 

966 
1 882 

899 

1.157 
44 

11,506 

4th 

121 

323 

472 
264 

865 
286 
493 
237 
383 

13 
3,458 

140 
409 
490 

270 

810 
226 
519 

251 
439 

16 

3,569 

52 
197 
513 

252 
379 
282 
469 
231 

242 
14 

2,630 

314 

1.476 
786 

2.058 
794 

1.482 

720 
1.066 

43 

9.680 

[ 2017 
1st 1 

144 
394 

563 

326 
1,033 

364 
562 
250 
422 

13 
4,070 

144 

440 

516 
290 
815 

236 
508 
248 
430 

16 
3,643 

48 

204 
513 
247 
375 
283 

441 
228 
221 

13 
2.573 

338 

1.050 
1.593 

864 
2,226 

882 
1,512 

726 

1.075 
43 

10.309 

2pd 1 

113 

323 
444 

242 
888 

285 
549 
248 
344 

12 
3,449 

140 
417 
504 

279 

860 
242 
544 

264 
442 

16 

3,709 

50 
200 

519 
247 
407 
296 

461 
249 

248 
13 

2.691 

305 

1.469 
769 

2.158 
824 

1.555 

761 
1,037 

41 
9,870 

3rd 1 

142 

423 
574 

313 
1,157 

391 
796 
348 

414 

12 
4,569 

158 
481 
567 

318 

965 
287 
641 
299 

482 
17 

4.215 

53 

210 
530 

256 
411 
298 
488 
267 

269 
15 

2.797 

355 
1.126 

1.672 
888 

2 537 
976 

1.926 
914 

1.168 
44 

11.604 

4th 

121 

326 
478 

270 
885 

290 
507 
242 
392 

13 
3.524 

140 
411 
497 

275 

615 
235 
524 

254 
442 

17 

3,610 

52 
200 

505 
248 
384 
284 

465 
239 

242 
14 

2.634 

314 

1.483 
793 

809 

734 
1,079 

44 
9,789 

Year 
2016 1 

131 
370 

606 

280 
984 

331 
596 
261 
386 

13 
3,856 

146 
435 
504 

280 
849 

246 
642 

258 
445 

16 

3,721 

50 
197 

519 
243 
391 
284 
460 
232 

247 
14 

2,636 

328 
1,013 

1,531 
803 

2,227 
860 

1,697 

761 
1,081 

43 
10,234 

2016 n 

130 

364 
510 

284 
971 

328 
58? 
267 
383 

13 
3,638 

148 
435 
514 

288 

85? 
245 
54? 

263 
448 

18 
3.758 

5Q 
201 

523 
251 
38? 
288 

469 
238 
245 

14 
2,664 

32? 
1,012 
1.549 

821 
2,219 

859 
1,605 

769 

1,076 
43 

10,280 

2017 

130 

366 
515 

288 
991 

332 

604 
272 
393 

13 
3,903 

146 
437 

521 

290 
864 

250 
665 
266 
449 

3.795 

51 

204 
517 

250 

290 
464 
246 

245 

2,674 

328 
1.019 

1,554 
828 

2,253 
873 

1,623 

784 
1.090 

43 
10,395 

- = no data available 
(a) Total retail sales to all sectors Includes residential, commercial, industrial, and transportation sector sales. 
Notes: The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics. 
Retail Sales represents total retail electricity sales by electric utilities and power mariceters. 
Regions refer to U.S. Census divisions. 
See "Census division" in ElA's Energy Glossary (http://wvifw,eia.doe.gov/glossary^ndex.html) for a list of States in each region. 
Historical data: Latest data available from Energy Information Administration databases supporting the following reports: Electric Power Monthly. DOE/EIA-0226; and Electric 
Power Annual, DOE/ElA-0348. 
Minor discrepancies witti published historical data are due to independent rounding. 
Projections: EIA Regional Short-Term Energy Model, 

http://wvifw,eia.doe.gov/glossary%5endex.html


Table 7c. U.S. Regional Electricity Prices (Cente per Kilowatthour 
U.S. Energy Information Administration J Short-Tefm Energy Outlook - January 2016 

Residential Sector 

Middle Atlantic 
E N. Central 
W.N. Central 

W.S-Central 

Commercial Sector 

Middle Atlantic 
E N. Central 
W, N, Central 

W.S. Central 

Padfic 

Industrial Sector 

E. N, Central 
W.N. Central 

W. S. Central 

All Sectors (a) 

E. N, Central 
W.N. Central 

E.S, Central 

Pacific 
U.S. Average 

201B 
1st 1 

20.41 
16.76 
12.22 
10.24 
11.37 
10.34 
10.67 
11.31 
13.69 
12.23 

16.91 
13.17 
9.76 
8.57 
9.66 

10.22 
&.04 
9.36 

12.22 
10.47 

13.17 
7^7 
6.87 
649 
6.65 
6.77 
6.66 
6.17 
7.99 
6.78 

17.89 

13.21 
9.72 
8.63 
9.96 
8.90 
8.41 
9.03 

11.85 
10.28 

2nd 1 

20.27 
16.06 
13.20 
12.16 
11.91 
11.16 
11.36 
12.21 
13.47 
12.85 

16.19 
12.99 
9.95 
9.52 
9.45 

10.35 
7.S9 
9.96 

13.31 
10.53 

11.83 
7.20 
6.77 
6.89 
6.38 
S.96 
6.60 
6.65 
8.96 
6,81 

16.49 

12.82 
9.75 
9.49 
9.88 
9.06 
6.33 
9.63 

12.28 
10.31 

3rd 1 

18.34 
16.47 
13-16 
12,47 
12.14 
10.90 
11.04 
12.33 
15.76 
12.99 

14.89 

13.71 
10.03 
9.95 
9.59 

10.27 
7.94 

10.21 
16.61 
10.95 

11.86 
7.36 
7.06 
7.51 
5.90 
6.68 
6.70 
7.17 

10.46 
7,31 

16.82 
13.S8 
10.13 
10.14 
10.32 
9.40 
S.66 

10.15 
14.48 
10.88 

4th 

18.89 
16.19 
12.97 
10.88 
11,47 
10.71 
10.67 
11.46 
14.18 
12.60 

15.32 
13.10 
9.96 
8.87 
9.64 

10.46 
7.63 
9.43 

13.73 
10.62 

11.83 
7.26 
6.88 
6.63 
6.33 
6.77 
5.16 
6.91 
9.18 
6.66 

16.08 
12.92 
9.84 
8.80 
9.74 
8.86 
7.82 
8.99 

12.86 
10.17 

2016 
1st 1 

19.14 
16.13 
12.36 
10.46 
11.07 
10.61 
10.23 
11.53 
13.87 
12.16 

18.01 
13.39 
9.81 
8.72 
9.82 

10.80 
7.56 
9.52 

12.64 
10.61 

13.67 
7.88 
6.98 
6.71 
6.54 
5.95 
5. OS 
6.01 
8.28 
6.75 

17.83 
13.30 
9.75 
8.78 
9.84 
9.13 
7.84 
9.12 

12.19 
10.24 

2nd I 

18.84 
16.36 
13.29 
12.30 
11.52 
11.26 
10,85 
12.47 
13.71 
12.70 

16.33 
13.20 
9.98 
9.73 
9.63 

10.72 
7.67 

10.19 
13.68 
10.70 

12.18 
7.24 
6.89 
7.04 
6.44 
5.96 
5.15 
6.63 
9.19 
6.80 

16.55 
13.01 
9.87 
9.66 
9.81 
9.20 
8.00 
9.79 

12.59 
10.33 

3rd I 

18.56 
16.66 
13.38 
12.70 
11.84 
11.24 
10.92 
12.64 
15.48 
13.00 

16.14 
13.96 
10.08 
10.21 
9,78 

10.55 
7.87 

10.47 
16.06 
11.15 

12.15 
7.40 
7.18 
7.65 
6.97 
6.58 
5.49 
7.23 

10.51 
7.33 

16.49 
13.34 
10.30 
10.35 
10.27 
9.02 
8.47 

10.37 
14.55 
10.95 

4th 

19.49 
16.71 
13.48 
11.14 
11.34 
11.19 
10.88 
11.80 
13.96 
12.68 

16.61 
13.62 
9.97 
9.12 
9.71 

10.71 
7.64 
9.67 

14.10 
10.76 

12.15 
7.45 
6.99 
e.63 
6.42 
6.82 
5.15 
5,99 
9.27 
6.74 

16.94 
13.32 
10.05 
9.00 
9.79 
9.15 
7.92 
9.19 

12.94 
10.35 

2017 
isf 1 

20.20 
16.71 
12.75 
10.65 
11.13 
10.88 
10.68 
11.89 
14.09 
12.48 

19.16 
13.72 

9.88 
8.92 
9.99 

11.14 
7.68 
9.77 

13.04 
10.86 

14.11 
8.12 
7.13 
6.8$ 
6.71 
6.02 
5.05 
6.17 
8.47 
6.87 

18.83 
13.73 
10.01 
8.98 
9.96 
9.39 
8.03 
9,37 

12.50 
10.50 

2nd 1 

19.88 
16.99 
13.76 
12.56 

11.72 
11,62 
11.37 
12.87 
14.52 
13.14 

17.49 
13.45 
10.04 
9.98 
9.81 

10.93 
7.76 

10.47 
14.06 
10.93 

12.49 
7.34 
7.03 
7.20 
6.61 
5.97 
5.06 
6.81 
9.30 
6.88 

17.51 
13.34 
10.10 
9.90 
9.97 
9.59 
8,23 

10.05 
13.06 
10.60 

3rd 1 

19.69 
17.48 
13,86 
12.99 
12.08 
11,59 
11.36 
13.02 
16.09 
13.40 

17.21 
14.21 
10.15 
10.50 

9.98 
10.75 
7.94 

10.77 
16.40 
11.38 

12.44 
7.44 
7.32 
7.83 
7.02 
6.60 
5.44 
7.41 

10.65 
7.42 

17.43 
14.14 
10.53 
10.61 
10.46 
9.82 
8.72 

10.84 
14.95 
11.22 

4th 

20.58 
17.17 
13.93 
11.34 
11.55 
11.68 
11.17 
12.13 
14.50 
13.04 

17.74 
13.77 
10.05 
9.39 
9.92 

10.91 
7.71 
9.95 

14.52 
11.00 

12.42 
7.52 
7.14 
6.77 
6.48 
5.37 
5.15 
6.12 
9.37 
6.83 

17.91 
13.59 

10.31 
9.24 
9.98 
9.38 
8.08 
9.42 

13.34 
10.61 

Year 
2015 1 

19.47 
16.12 
12.86 
11>» 
11.74 
10.75 
10.94 
11.88 
14.34 
12.66 

16.57 
13.26 
9.92 
9.25 
9.66 

10.32 
7.85 
9.77 

13.78 
10.63 

12.16 
7AZ 
6.90 
6.88 
6.65 
6.03 
5.60 
6.50 
9.20 
6J0 

16.68 
13.16 
9.86 
9.28 
9.99 
9.07 
8.33 
9.49 

12.93 
10.43 

2016 1 

19.00 
16.53 
13.11 
11.64 
11.46 
11.04 
16.73 
12.16 
14.29 
12.65 

16.7$ 
13.53 
9.96 
9.47 
974 

10.69 
7.69 
9.99 

14.17 
10.82 

12.52 
7.49 
7.01 
7.02 
6-60 
6.08 
5.22 
6.50 
9.37 
6,91 

16.96 
13.39 
10-00 
9.47 
9.94 
9.29 
8.08 
9.6$ 

13.11 
10.49 

2017 

20.05 
17.10 
13.56 
11.66 
11.64 
11.40 
11.17 
12.63 
14.82 
13.02 

17.89 
13.80 
10.04 
9.72 
9.93 

10.92 
7.78 

10.27 
14.57 
11.05 

12.84 
7.60 
7.16 
7.17 
6.68 
6.12 
5.18 
6.66 
9.51 
7.01 

17.92 
13.72 
10.24 
9.69 

10.11 
9.51 
8.30 
9.92 

13.51 
10,75 

• = no data available 

^rices are not adjusted for inflation. 
a) Volume-weighted average of retail prices to residential, commercial, industrial, and transportation sectors. 
lotes: The approximate break between historical and fiprecast values is shown with historical data printed in bold; estimates and forecasts in italics. 
'.egions refer to U.S. Census divisions. 
ee "Census division" in ElA's Energy Glossary (http://www.eja.doe.gov/glossary/rndex,htmf) for a list of States in each region. 
tetorical data: latest data available from Energy Infomiation Administrafion databases supporting the following reports: Electric Power Monthly, DOE/El/».-022e; and Electric 
owerAnnual. DOE/EIA-0348. 
inor discrepancies with published historical data are due to independent rounding, 
'oJacUons: EIA Regional Short-Term Energy Model. 

http://www.eja.doe.gov/glossary/rndex,htmf


Table 7d. U.S. Regional Electricity Generation, Alt SectoiB (Thousand megawatthours per day) 
U.S. Energy Infbmiation Administration | Short-Term Energy Outlook-January 2016 

2015 
1st 2nd Srd 4th 

2016 
1st 2nd 3rd 4th 

a H 7 
1st 2nd 3rd 4th 

Year 
201S I 2Q16 I 2017 

United States 
Coal 
Natural Gas 
Petroleum (a) 
Other Gases 
Nudear 
Renewable Energy Sources: 

Conventional Hydropower 
Wind 
Wood Biomass 
Waste Biomass 
Geothermal 
Solar 

Pumped Storage Hydropower.. 
Other Nonrenewable Fuels (b), 
Total Generation 11,355 

Northeast Census Region 
Coal 
Natural Gas 
Petroleum (a) 
Other Gases 
Nuclear 
Hydropower (c) 
Other Renewables (d) 
Other Nonrenewable Fuels (b),. 
Total Generation 

South Census Region 
Coal 
Natural Gas 
Petroleum (a) 
Other Gases 
Nuclear 
Hydropower (c) 
Other Renewables (d) 
Other Nonrenewable Fuels (b) „ 
Total Generation 

Midwest Census Region 
Coal 
Natural Gas 
Petnaleum (a) 
Other Gases 
Nuclear 
Hydropower (c) 
Other Renewables (d) 
Other Nonrenewable Fuels (b),, 
Total Generation 

West Census Region 
Coal 505 
Natural Gas 494 
Petroleum (a) 23 
Other Gases 7 
Nudear 176 
Hydropower (c) 527 
Other Renewables (d) 230 
Other NonrenewatJe Fuels (b) 4 
Total Generation 1,967 

4,091 
3,248 

123 
37 

2,24S 
1,590 

802 
506 
119 
58 
48 
57 

-15 
33 

292 
483 

46 
2 

645 
93 
76 
11 

1,547 

1,716 
1,971 

42 
14 

974 
122 
231 

14 
6,084 

1,579 
299 
12 
15 

553 
44 

251 
4 

2,757 

3,512 
3,476 

61 
33 

2,133 
1,525 

690 
632 
112 
59 

46 
87 

-10 
37 

10,766 

174 
534 

2 
2 

499 
99 
6S 
12 

1,539 

2,074 
24 
13 

966 

108 
265 

15 
4,995 

1,302 
257 

11 
13 

529 
47 

218 
5 

2,381 

496 
611 

23 
6 

149 
426 
287 

4 

4,276 
4,378 

72 
40 

2,286 
1,371 

616 
441 
122 
61 

45 
86 

-18 
39 

12,444 

203 
714 

5 
2 

542 
97 
58 
12 

3,304 

3,503 
61 
32 

2,086 
1,359 

531 
559 
112 
60 
46 
60 

-15 
38 

10,367 

129 
550 

4 
2 

499 

81 
72 
12 

3,825 

3.390 
81 
35 

2.140 
1.534 

647 
611 
118 
59 
48 
53 

-14 
34 

11,026 

226 
547 

9 

2 
604 
93 
73 
11 

3,509 
3.497 

71 
32 

2.002 
1.778 

803 
654 
109 
59 

47 
106 
-12 
37 

10.914 

141 
590 

4 
2 

470 
107 
64 
12 

4.251 
4,328 

78 
40 

2,257 
1.540 

717 
478 
121 
61 
48 

116 
-16 
39 

12,517 

176 
734 

6 
2 

526 
100 
60 
12 

3,575 
3,304 

70 
32 

2,126 
1,522 

594 
622 
115 
60 
48 
B3 

-14 
38 

10,652 

154 
552 

6 
2 

496 
94 
73 
12 

3.915 
3,156 

83 
36 

2,197 
1.746 

736 

694 
117 
60 
49 
9? 

-13 

34 
11.153 

250 
511 

10 
2 

497 
99 
61 
11 

3.424 
3,446 

71 
32 

2.024 
1.995 

873 

736 
111 
59 
47 

168 
'12 
38 

11,018 

155 
572 

5 

2 
458 
115 
70 
12 

4.193 
4,339 

78 

40 
2,266 
1,689 

761 
534 
124 

61 
48 

161 
-16 
39 

12,629 

197 
715 

6 
2 

513 
106 

65 
12 

1,908 
2,462 

29 

16 
1,001 

94 
253 
16 

6,769 

1.578 
340 

13 
16 

570 
42 

168 

5 
2,732 

587 
873 

25 

7 
172 
365 
276 

5 

1,288 
1,972 

24 
14 

879 
88 

271 
17 

4,664 

1,350 
264 

9 
9 

654 
30 

260 
5 

2,481 

537 
717 

23 
6 

153 
318 
225 

5 

1,517 
1,960 

34 
14 

939 
126 
299 

14 
4.903 

1,519 
307 

13 
12 

538 
41 

268 
4 

2.701 

563 
576 

26 
7 

158 
373 
248 

5 

30 
13 

883 
123 
323 

16 

32 
15 

1.004 
104 
269 

16 

25 
14 

946 
103 
322 

16 

34 
14 

985 
134 
355 

14 

29 
13 

908 
132 
384 

1$ 

32 
18 

1,016 
110 
313 

16 

276 
12 
12 

502 
49 

252 
5 

354 
13 
76 

562 
42 

180 
5 

268 
11 
10 

529 
36 

271 
5 

304 
13 
12 

653 
44 

294 
4 

290 
11 
12 

509 
53 

278 
5 

384 
13 
16 

570 
44 

198 
5 

527 
25 

8 
147 
513 
336 

5 

562 
797 

26 
7 

165 
456 
313 

6 

588 
640 
27 

155 
348 
262 

5 

'572 
'507 

26 
7 

162 
444 
281 

6 

454 
498 

26 
6 

149 
562 
390 

5 

549 

3.528 
3.368 

69 

33 
2.135 
1.619 

624 
673 
118 

60 
48 
96 

-14 
38 

10,775 

153 
558 

5 

2 
483 

99 
78 
12 

1,387 1,633 1,347 1,466 1,390 1,676 1,388 1,461 1.388 1.B1S 1,390 

1.543 1,883 1,374 1,570 1,517 1.884 1.379 
2.104 2,443 1,844 1,835 2.086 2.458 1,854 

25 
15 

957 
108 
353 

16 
5,034 5,767 4.645 4,942 5,085 5,848 4.707 

1,337 1,830 1,458 1,523 1.298 1,563 1,401 
316 

11 
10 

537 
37 

289 
5 

2,443 2,802 2,587 2,746 2,456 2,794 2,606 

594 
782 640 
27 27 

7 6 
167 158 
485 366 

352 274 
6 5 

2,002 2,310 1,986 1.956 2.047 2.332 2.032 2,004 2,089 2.374 2.072 

3,795 
3,654 

79 
36 

2,188 
1,460 

659 
509 
116 

59 
46 
70 

-15 
37 

11,234 

199 
571 

14 
2 

521 
92 

68 
12 

1,479 

1,612 
2,118 

30 
14 

953 
103 
255 
16 

5,101 

1,452 
290 
11 
13 

552 
41 

224 
6 

2,587 

532 
675 

23 
7 

163 
408 
254 

5 
2,067 

3,791 
3.631 

75 
35 

2,132 
1,593 

^ 0 
^ 1 

115 
60 
48 
89 

-14 
37 

11.279 

174 

606 
6 
2 

499 
98 

68 
12 

1,485 

1,580 
2,088 

30 
14 

943 
114 
304 

16 
5,088 

1,486 
301 

12 
12 

533 

42 
242 

5 
2,634 

550 
636 
26 

7 
157 
422 

290 
5 

2.092 

3.765 

3,580 
75 
35 

2.156 
1,762 

748 

«W 
118 
60 
48 

129 
-14 
37 

11.396 

188 
589 

7 
2 

488 

105 
73 
12 

1.464 

1.588 
2.059 

30 
14 

967 

121 
351 

16 
5.146 

1,446 
324 

12 

13 
542 

44 
265 

5 
2,651 

542 
608 
27 

7 
159 
464 
324 

5 
2,136 

(a) Residual fuel CMI, distillate fuel oil, petroleum coke, and other petroleum liquids, 
(b) Batteries, chemicals, hydrogen, pitch, purchased steam, sulfur, nonrenewable waste, and miscellaneous technologies. 
(c) Convent'onal hydroelectric and pumped storage generation. 
(d) Wind, biomass, geothermal, and solar generalion. 
Notes: Data reflect generation supplied by electricity-only and combined-heat-and-power (CHP) plants operated by electric utilities, independent power producers, and 
the commerdal and industrial sectors. The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics. 
Historical data: Latest data available from U.S. Energy Information Administration Electric Power Montfily and Electric Power Annua/. 
Proiections: EIA Regional Short-Temi Energy Model. 



Table 7e. U.S. Regional Fuel Consumption for Electricity Generation, All Sectors 
U.S. Energy Information Administration j Short-Term Energy Outlook - January 2016 

2016 
1st 2nd I 3rd I 4th 

2016 
1st 2nd 3rd I 4th 

2017 
l8t I 2nd I 3rd I 4th 

Year 
2015 [ 2016 I 2017 

Fuel Consumption for Electricity Generation, All Sectors 
United States 

Coal (thousand st/d) 2,187 1,923 2,349 
Natural Gas (million ĉ /d) 24,028 26,271 33,610 
Petroleum (thousand b/d) 

Residual Fuel Oil 
Distillate Fuel Oil 
Petroleum Coke (a) 
Other Petroleum Liquids (b).... 

Northeast Census Region 
Coal (thousand st/d) 
Natural Gas (million cf/d) 
Petroleum (thousand b/d) 

South Census Region 
Coal (thousand st/d) 

215 
76 
66 
61 
12 

134 
3,638 

75 

888 
Natural Gas (million cf/d) 14,410 

108 
26 
26 
52 
4 

126 
33 
24 
65 

4 

Petroleum (thousand b/d), 
Midwest Census Region 

Coal (thousand st/d) 
Natural Gas (million cf/d).. 
Petroleum (thousand b/d). 

West Census Region 
Coal (thousand st/d) 
Natural Gas (million cf/d).. 
Petroleum (thousand b/d). 

79 

881 
2,329 

24 

285 
3,650 

37 

82 100 
4,102 5,595 

5 9 

819 1,023 
15,633 18,666 

45 53 

742 896 

2,010 2,725 
23 26 

280 
4,626 

36 

331 
6,526 

39 

1,824 
26,188 

107 
28 
21 
S3 
4 

62 
4,160 

7 

696 
14,734 

45 

762 

2,035 
18 

303 
5,269 

37 

End-of-perlod U.S. Fuel Inventories Held by Electric Power Sector 
Coal (million short tons) 154.8 166.8 162.4 178.1 
Residual Fuel Oil (mmb) 10.2 10.6 10.6 13.0 
Distillate Fuel Oil (mmb) 16.6 16.7 17.1 17.6 
Petroleum Coke (mmb) 4.1 6.2 6.5 5.7 

2.064 
25.166 

146 
36 
36 
66 
8 

105 
4.147 

17 

789 
14.446 

66 

852 
2.334 

23 

318 
4.238 

40 

178.9 
13.2 
17.7 
5.6 

1.904 2,321 

26.639 33.144 
126 
31 
29 
62 

5 

182.8 
12.9 
17.5 
5.5 

137 
34 
30 
68 

5 

66 85 
4,520 5.715 

8 11 

813 1.000 
15.976 18.612 

57 60 

752 921 
2.170 2,864 

21 23 

273 316 
3.972 6.952 

41 42 

166.0 
12.4 
17.4 
5.4 

1.964 
24.526 

125 
32 
29 
59 

5 

73 
4.168 

9 

735 
13.617 

49 

823 
2.054 

22 

333 
4.687 

44 

170.7 
12.7 
17.7 

5.3 

2,105 1.851 2,281 1,933 
23.458 26,279 33.275 25.037 

150 
38 
37 
67 

8 

172.5 
12.7 
17.7 
5.2 

126 
32 
28 
62 

5 

116 72 
3.869 4.376 

18 8 

138 
34 
30 
69 

5 

94 
5,564 

12 

176.8 
12.4 
17.5 
5.1 

123 
31 
29 

58 
5 

72 
4.212 

9 

815 797 997 735 
13.536 15.858 18,742 13.702 

67 58 60 48 

852 729 881 790 

2.322 2,291 3,129 2,428 
23 21 22 22 

322 253 308 336 
3,731 3,755 5,841 4.695 

42 41 44 44 

160.2 165.2 
12.0 12.2 
17.4 17.7 
5.0 4.9 

2,071 2,064 2,043 
27,522 27,377 27.034 

139 133 134 
41 33 34 
34 31 31 
58 54 64 

6 6 6 

94 62 
4,376 4.639 

24 11 

89 
4.509 

12 

856 635 836 
15,869 15,665 15,469 

56 53 58 

820 837 813 
2,275 2,356 2,544 

23 22 22 

300 310 305 

6,001 4,716 4,512 
37 42 43 

178.1 170.7 165.2 
13.0 12.7 12.2 
17.6 17,7 17.7 
5.7 5,3 4.9 

(a) Petroleum coke consumption converted from short tons to barrels by multiplying by five, 
(b) Other petroleum liquids indude jet fuel, kerosene, and waste oil. 
Notes: Data reflect generation supplied by eledrictty-only and combined-heat-and-power (CHP) plants operated by eledric utilities, independent power producers, and 
the commerdal and industrial sectors. Data indude fuel consumed only for generation of electricity. Values do not include consumption by CHP plants for useful thermal output. 
The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in Hallos. 
Physical Units: st/d = short tons per day; b/d = barrels per day; cf/d = cubic feet per day; mmb = million ban-els. 
Historical data: Latest data available from U.S. Energy InformaUon Administration Electric Power Monthly and Electric Power Annual. 
Prelections: EIA Regional Short-Term Energy Model. 



Table 8. U.S. Renewable Energy Consumption (Quadrillion Btu) 

Electric Power Sector 

Waste Biomass (c) 

Wind 

Geothermal 

Solar 

Subtotal 

Industrial Sector 

Waste Biomass (c) 

Biofuel Losses and Co-produds (f) 

Subtotal 

2015 
1st 1 

0.685 

0.063 

0.067 

0.433 

0.041 

0.047 

1.337 

0.004 

0.324 

0.046 

0.001 

0.189 

0.589 

2nd 1 

0.696 

0.058 

0.066 

0.460 

0.040 

0.073 

1.293 

0.003 

0.320 

0.049 

0.001 

0.192 

0.571 

3rd ) 

0.539 

0.067 

0.070 

0.385 

0.040 

0.074 

1.174 

0.002 

0.324 

0.050 

0.001 

0.195 

0.577 

4th 

0.462 

0.058 

0.069 

0.489 

0.040 

0.043 

1.161 

0.003 

0.319 

0.050 

0.001 

0.193 

0.571 

2016 
1st 1 

0.557 

o.oso 
0.067 

0.528 

0.042 

0.045 

1.299 

0.003 

0.306 

0.048 

0.001 

0.196 

0.S58 

2nd 1 

0.692 

0.055 

0.068 

0.666 

0.041 

0.090 

1.512 

0.003 

0.302 

0.048 

0.001 

0.194 

0.552 

3rd 1 

0.625 

0.087 

0.071 

0.418 

0.042 

0.100 

1.323 

0.003 

0.312 

0.050 

0.001 

0.199 

0.570 

4Ul 

0.517 

0.081 

0.069 

0.544 

0.042 

0.072 

1.304 

0.003 

0.315 

0.049 

0.001 

0.196 

0.569 

2017 
1st t 

0.619 

0.062 

0.067 

0.594 

0.042 

0.077 

1.461 

0,003 

0.307 

0.049 

0.001 

0.194 

0.558 

2nd 1 

0.752 

0.057 

0.068 

0.637 

0.041 

0.144 

1.699 

0.003 

0.303 

0.049 

0.001 

0.194 

0.554 

3rd 1 

0.663 

0.070 

0.071 

0.468 

0.042 

0.139 

1.453 

0.003 

0.314 

0.051 

0.001 

0.199 

Q.S72 

4th 

0.543 

o.m3 
0.068 

0.588 

0.042 

0.083 

1.389 

0.003 

0.316 

0.050 

0.001 

0.195 

0.570 

Year 
2015 1 

2.282 

0.246 

0.272 

1.768 

0.161 

0.23S 

4.966 

0.013 

1.287 

0.195 

0.004 

0.770 

2.287 

2016 j 

2.391 

0.243 

0.275 

2.056 

0.167 

0.306 

5.438 

0.012 

1.234 

0.196 

0.004 

0.784 

2.249 

2017 

2.578 

0.252 

0.274 

2.287 

0.167 

0.444 

6.002 

0,012 

1.240 

0.199 

0.004 

0.782 

2.255 

Commercial Sector 
Wood Biomass (b) 0.019 
Waste Biomass (c) 0.013 
GflotliefTTial 0.005 

Subtotal 0.038 
Residential Sector 

Wood Biomass (b) 0.110 
Geothermal 0.010 
Solar (d) 0.069 

Subtotal 0.189 
Transportation Sector 

Ethanol (e) 0.266 
Biomass-based Diesel (e) 0.034 

Subtotal 0.300 
All Sectors Total 

Hydroelectric Power (a) 0.689 
Wood Biomass (b) 0.517 
Waste Biomass (c) 0.126 
Wnd 0.433 
Geothermal 0.057 
Solar 0.118 
Ethanol (e) 0.271 
Biomass-based Diesel (e) 0.034 
Biofuel Losses and Co-products (f) 0.189 

Total Consumption 2.434 

0.019 
0.010 
0.005 
0,036 

0.111 
0.010 
0.070 
0.191 

0.284 
0.058 
0.341 

0.599 
0.608 
0.125 
0.460 
0.056 
0.145 
0.289 
0.058 
0.192 
2.433 

0.019 
0.010 
0.005 
0.037 

0.113 
0.010 
0.071 
0.194 

0.292 
0.064 
0.356 

0.541 
0.623 
0.129 
0.385 
0.056 
0.146 
0.298 
0.064 
0.195 
2.338 

0.019 0.019 
0.011 0.011 
0.005 0.005 
0.036 O035 

0.113 0.103 
0.010 0.011 
0.071 0.077 
0.194 0.191 

0.281 
0.063 
0.346 

0.465 
0.508 
0.129 
0.489 
0.056 
0.114 
0.289 
0.063 
0.193 
2.307 

0.275 
0.068 
0.343 

0.560 
0.488 
0.126 
0.528 
0.059 
0.123 
0.280 
0.068 
0.196 
2.427 

0.019 
0.010 
0.005 
0.035 

0.104 
0.011 
0.077 
0.193 

0.289 
0.072 
0.361 

0.695 
0.480 
0.126 
0.566 
0.068 
0.169 
0.295 
0.072 
0.194 
26S2 

0.019 
0.011 
0.005 
0.036 

0.105 
0.011 
0.078 
0.195 

0.299 
0,081 
0.380 

0.829 
0.504 
0.132 
0.418 
0.059 
0.179 
0.305 
0.081 
0.199 
2.604 

0.019 
0.011 
0.005 
0.036 

0.105 
0.011 
0.078 
0.195 

0.290 
0.081 
0.370 

0.520 
0.500 
0.129 
0.544 
0,059 
0.152 
0.295 
0.081 
0.196 
2.474 

0.019 
0.010 
0.005 
0.036 

0.019 
0.010 
0.005 
0.035 

0.106 0.106 
0.011 0.011 
0.088 0,089 
0.206 0.207 

0.273 
0.070 
0.343 

0.622 
0.494 
0.126 
0.694 
0.059 
0.167 
0.278 
0.070 
0.194 
2.603 

0.289 
0.074 
0.363 

0.755 
0.486 
0.127 
0.637 
0.058 
0.234 
0.294 
0.074 
0.194 
2.859 

0.020 
0.011 
0.005 
0.037 

0.106 
0.011 
O.09O 
0.208 

0.298 
0.084 
0.382 

0.667 
0.510 
0.133 
0.468 
0.069 
0.230 
0.304 
0.084 
0.199 
2.651 

0.020 
0.011 
0.005 
0.036 

0.106 
0.011 
0.090 
0.208 

0.269 
0.083 
0.372 

0.546 
0.506 
0.130 
0.588 
0.060 
0.174 
0.295 
0.083 
0.195 
2.575 

0.076 0.077 0.078 
0.044 0043 0.043 
0.020 0.020 0.020 
0.148 0142 0.144 

0.447 0.418 0.426 
0.040 0.044 0.045 
0.281 0311 0,356 
0.768 0.773 0.827 

1.122 1.153 1.149 
0.219 0302 0.310 
1.344 1.454 1.459 

2.296 
2.066 
0.510 
1.768 
0.225 
0.523 
1.146 
0.219 
0.770 
9.512 

2,403 
1,972 
0,513 
2,056 
0.235 
0.622 
1.175 
0.302 
0.784 

10.057 

2.591 
1.996 
0.516 
2.287 
0.236 
0.806 
1.171 
0.310 
0.782 

10.688 

- = no data available 
(a) Conventional hydroeledric power only, Hydroeledridty generated by pumped storage is not induded in renewable energy. 
(b) Wbod and wood-derived fijels, 
(c) Munidpal solid waste from biogenic sources, landfill gas, sludge v/aste, agricultural byproducts, and other biomass. 
(d) Indudes small-scale solar thermal and photovoltaic energy used in the commerdal, industrial, and electric power sedors, 
(e) Fuel ethanol and biomass-based diesel consumption in the transportation sedor indudes produrtion, slock change, and imports less exports. Some biomass-based diesel may be consumed 
in the residential sector in heating oil. 
(f) Losses and co~produds from the pnsdudion of fuel ethanol and biomass-based diesel 
Notes: Tbe approidmate break between historical and forecast values is shown with historical dale printed in bold; estimates and forecasts in italics. 
Historical data: Latest data available from EIA databases supporting the following reports: Electric Power Monthly, DOE/ElA-0226 and Renewable Energy Annual. DOE/EtA-0603; Petroleum 
Supply Monthly, DOE/EIA-0109. 
Minor discrapandes with published historical data are due to independent rounding. 
Projections: EIA Regional Short-Term Energy Model. 



7ab\e 9a. U.S. Macroeconomic Indicators and COj Emissions 

U.S. Energy Infomiation Administration | Short-Term Energy Outlook - January 2016 
2016 

Is l I 2nd I 3rd f 4th 1st 
2016 

I 2nd I 3rd | 4tti 
2017 

1st I 2nd I 3rd I 4ih 
Year 

2016 2016 2017 
Macroeconomic 
Real Gross Domestic Product 

(billion chained 2009 dollars-SAAR) 16,177 16,334 16,418 16,483 16,695 16,707 
Real Personal Consumption Expend, 

(billion chained 2009 dollars. SAAR) 11,081 11,179 11,263 11,334 11,415 11,495 
Real Fixed Investment 

(billion chained 2009 dollars. S A A R ) 2,701 2,736 2,768 2,796 2,841 2,885 
Business Inventory Ctiange 

(billion chained 2009 dollars. SAAR) 
Real Govemmenl Expenditures 

(billion chained 2009 dollars , s/\AR) 
Real Exports of Goods & Services 

(billion chained 2009 dollars -SAAR) 
Real Imports of Goods & Services 

(billion chained 2009 dollars -s/WR) 
Real Disposable Personal Income 

(billionchained2009 dollars.SAAR) 12,116 12,194 12,312 12,417 12,520 12.593 
Non-Farm Employment 

(millions) 141.0 141.6 142.2 142.9 143,4 143,9 
Civilian Unemployment Rale 

(percent) S.6 6.4 6.2 5.0 5,0 5.0 
Housing Starts 
(millions - SAAR) 0.98 1.16 1.16 1.11 1.14 1.18 

127 128 101 49 33 28 

2,839 2,857 2,869 2,875 2,914 2,922 

2,091 2,118 2,122 2,097 2,117 2,143 

2,633 2,652 2,666 2,662 2703 2,745 

Industrial Production Indices (index, 2012=100} 
Total Industrial Production 

Manufaduring 

Food 
Paper 
Petroleum and Coal Pfodut^s 
Chemicals 

Nonmetallic Mineral Products 
Primary Metals 

Coal-weighted Manufacturing (a) 
Distillate-weigtited Manufaduring (a) 

Electricity-weighted Manufacturing (a) 
Natural Gas-weighted Manufacturing (a) 

Price Indexes 
Consumer Price Index (all urbgn consumers) 
(index, 1982-1984=1,00) 

Producer Price Index: All Commodities 
(index, 1982=1,00) 

Producer Price Index: Petroleum 
(index, 1982=1.00) 

GDP Implicit Price Deflator 
(index, 2009=100) 

107.4 
105.5 
104.7 
97.2 

107.9 
102.8 
111.3 
100.7 
103.6 
106.6 
104.7 
104.S 

106.8 
105.8 
104.7 
97.1 

108.9 
103.1 
111.1 
100.1 
103.8 
106.5 
106.0 
105.4 

107.6 
106.7 
105.9 
95.9 

109.3 
103.4 
112.2 
100.0 
104.0 
107.5 
106.6 
10S.8 

106.9 
107.0 
106.0 
96.2 

110.3 
104.1 
114.9 

98.6 
104.3 
108.3 
105.6 
105.9 

107.0 
106.9 
106.6 
95.4 

109.9 
104.3 
113.6 
97,4 

103.6 
107,9 
105.2 
105.5 

107.2 
106,9 
107.0 
95.1 

110.1 
104.6 
114.5 
96.4 

103.5 
108.3 
105,2 
105.6 

16.849 

11.597 

2.927 

39 

2,927 

2,173 

2.795 

12.704 

144.3 

4,9 

1.26 

108.2 
107.9 
107.4 
95.0 

110.7 
105.2 
115.8 
96.5 

104.0 
109.2 
105.9 
106.3 

17.009 

11.715 

2.981 

53 

2.931 

2.203 

2.857 

12.806 

144.8 

4.8 

1.33 

109.7 
109.8 
108.1 
95,5 

111.6 
106.4 
117.3 
98.3 

105.3 
110,7 
107.6 
106.0 

17.141 

11.827 

3.040 

66 

2,927 

2.233 

2,935 

12.923 

145.4 

4.8 

1.40 

110.8 
110.9 
108.8 
95.7 

112.2 
107.5 
118.9 
98.9 

106.1 
111.9 
108.7 
109.1 

17.288 

11,932 

3.098 

78 

2.935 

2.261 

3.002 

13,049 

145.9 

4.7 

1.45 

111.5 
111.6 
109.3 
95.6 

112.6 
108.5 
120.5 
98.6 

106,5 
112.8 
109.3 
109.9 

17.419 17.521 

12.037 12.131 

3,160 3.196 

76 68 

2,944 2.935 

2.287 2.313 

3.064 3,113 

13.164 13.260 

146.5 147,0 

4.7 4.7 

1.48 1.50 

112.6 
112.7 
110.0 
95.8 

113.2 
110.0 
122-1 
99.6 

107.7 
113.9 
110.6 
111.5 

113.3 
113.5 
110.6 
96.1 

113.5 
111.7 
123-6 
100.0 
108.6 
114.8 
111.7 
112.9 

2.35 

1.92 

1.71 

109.1 

2.37 

1.92 

1.95 

109.7 

2.38 

1.91 

1.80 

110.0 

2.38 

1.89 

1.56 

110.5 

2.38 

1.89 

1.40 

111.2 

2.39 

1.90 

1.50 

111.7 

2.41 

1.91 

1.53 

112,2 

2.42 

1.92 

1.46 

112.7 

2.44 

1.94 

1.49 

113.4 

2.45 

1.94 

1.66 

113.9 

2.46 

1,96 

1.75 

114.3 

2.48 

1.98 

1.74 

114.9 

Z.ST 

1.91 

1.76 

109.8 

2.40 

1.90 

1.47 

111.9 

2.46 

1.96 

1.66 

114.1 

Miscellaneous 
Vehicle Miles Traveled (b) 

(million miles/day) 

Air Travel Capacity 

(Available Ion-miles/day. thousands). 
Aircraft Utilization 

(Revenue ton-miles/day, thousands). 
Airline Ticket Price Index 

(index, 1982-1984=100) 
Raw Steel Produdion 
(million short tons per day) .,„ 

7,990 

617 

322 

286.4 

0.247 

8,982 

574 

356 

313.0 

0.242 

8,920 

S84 

365 

283.3 

0.248 

8,541 

645 

338 

288.8 

0.227 

8,213 

534 

333 

287.4 

0.235 

9.149 

567 

363 

305.4 

0.229 

9.082 

564 

357 

288.7 

0,231 

8.693 

646 

345 

295.5 

0.207 

8.359 

537 

337 

299.4 

0.206 

9.251 

572 

359 

319,9 

0.214 

9.168 

569 

363 

303.2 

0.194 

8.796 

549 

348 

311.7 

0.166 

8,611 

555 

345 

292.9 

0.241 

S.785 

553 

347 

294.2 

0.225 

8.895 

557 

352 

308,5 

0 1 9 5 

16,353 16.790 

11,214 11,556 

2,748 2.909 

101 38 

2,860 2.924 

2,107 2,159 

2,651 2,775 

12,259 12,656 

141.9 144.1 

5.3 4.9 

1.10 1.23 

107.2 
106.2 
105.3 

96.6 
109.1 
103.4 
1124 

99.8 
103.9 
107.2 
105.2 
105.4 

108,0 
1079 
1073 
95.2 

110.6 
105.1 
115.3 
97.1 

104.1 
109.0 
106.0 
106,4 

- = no data available 

SAAR = Seasonally-adjusted annual rate 

(a) Fue! share weights of indivyual sector indices based on E\AManufacturing Energy Consumption Survey 
(b) Total highway travel includes gasoline and diesel fuel vehicles. 
(c) Includes eledric power sector use of geolhemial energy and non-biomass waste. 
Notes: The a^roximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics. 
Historical data: Latest data available from U.S. Department of Commerce, Bureau of Economic Analysis; Federal Resen/e System, Statistical re leased?; Federal Highway Administration; 
and Federal Aviation Administraijon, Minor discrepancies with published historical data are due to independent rounding. 

Projections: EIA Regional Short-Tenn Energy Model, Macroeconomic projections are based on Global Insight Model of the U,S, Economy, 

17342 

11.982 

3,121 

72 

2,935 

2.274 

3.028 

13.099 

146.2 

4.7 

1.46 

112.0 
112.2 
109.7 
95.8 

112.9 
109.4 
121.3 
99.3 

107.2 
113.3 
110.1 
110.9 

Carbon Dioxide (CO,) Emissions (million metric tons) 

568 
313 
354 

1,236 

584 

327 
432 

1.344 

569 
375 

350 
1,295 

562 
463 

381 
1.407 

571 
322 

351 
1.245 

584 
331 

427 
1.345 

579 
391 
367 

1.339 

563 
457 
363 

1.404 

677 

325 
342 

1,245 

590 

336 
420 

1.347 

584 
399 

360 
1.344 

2,282 
1,463 
1,532 
6,304 

2.297 
1,507 
1.525 
5.336 

2,314 

1.516 
1.505 

5.340 



Table 9b. U.S. Regional Macroeconomic Data 
U.S. Energy Information Administration | Short-Tenn Energy Outlook - January 2016 

2015 
1st I 2nd I 3rd I 4th 

2016 
1st I 2nd I 3rd 4th 

2017 
1st I a i d I 3rd 4th 

rear 
201S I 2016 I 2017 

Real Gross State Product (Billion $2009) 
New England.., 
Middle Atlantic, 
E. N. Central... 
W, N. Central.., 
S. Aflantic 
E, S. Central.... 
W. S. Central... 
Mountain 
Pacific 

863 
2,417 
2,219 
1,048 
2,861 

736 
2,025 
1,033 
2,897 

871 
2,445 
2,240 
1,056 
2,884 

741 
2,036 
1,042 
2,926 

Industrial Output, Manufacturing (Index, Year 

New England.., 
Middle Atiantic. 
E. N, Central.... 
W. N. Central... 
S, Atlantic 
E, S. Central.... 
W, S. Central... 
Mountain 
Padfic 

101.7 
102.1 
107.7 
10S.6 
106.3 
108.0 
104.7 
107.2 
105.3 

Real Personal Income (Billion $2009) 

New England 740 
Middle Atlantic 1,896 
E N . Central 2,010 
W, N, Central 970 
S, Atfanfic 2,622 
E.S. Central 760 

W. S. Central 1,710 
Mountain 922 
Padfic 2,218 

Households (Thousands) 
New England 5,834 
Middle Atlantic 16,991 
E.N, Central 18,626 
W. N, Central 8,451 
S. Atlantic 24,593 

E.S. Central 7,622 
W. S. Central 14,309 
Mountain 8,778 
Pacific 18,400 

Total Non-^nm Employment (Millions) 

102.4 
102.7 
108.5 
105.7 
106.8 
108.2 
103.6 
107.9 
106.0 

746 
1,912 

2,023 
976 

2,644 
764 

1,717 
930 

2,241 

5,843 
16,011 
18,639 
8,469 

24,675 
7,532 

14,360 

8,810 
18,466 

876 
2,456 
2,249 
1,061 
2,901 

745 
2,047 
1,048 
2,943 

2012=100) 
103.8 
103.3 
109.5 
106.5 
108.0 
109.5 
103.2 
109.2 
106.6 

752 
1,925 
2,043 

987 
2,670 

769 
1,732 

940 
2,265 

877 
2,469 
2,267 
1,065 
2,915 

749 
2,051 
1,053 
2,954 

103.9 
103.4 
109.7 
106.8 
108.5 
109.9 
103.0 
109.8 
107.0 

758 
1,943 
2,061 

996 
2,696 

776 
1,746 

950 
2,288 

New England,., 
Middle Atlantic, 
E. N. Central,... 
W. N, Central,. 

S.Atlantic 
E. S. Central „., 
W. S. Central,.. 
Mountain 

Pacific 

7.2 
18.9 
21.4 
10.4 
26.7 

7.8 
16.6 

9.9 
21.8 

7.2 
19.0 
21.6 
10.5 
26.9 

7.8 
16.6 
10.0 
21.9 

5,849 
16,022 
18,656 
8,483 

24,756 

7,641 
14,405 
8,841 

18,503 

7.2 
19.1 
21.5 
10.5 
27.0 

7.8 
16.7 
10.0 
22.1 

5,855 
16,036 
18,679 
8,499 

24,843 
7,655 

14,451 
8,874 

18,653 

7.3 
19.2 
21.6 
10.5 
27.2 

7.9 
16.7 
10.1 
22.2 

883 888 895 
2,482 2.497 2.514 
2.268 2.280 2.296 
1,072 1,079 1,088 

2,940 2.962 2,989 
754 758 764 

2,064 2.077 2.098 
1.062 1,072 1,082 

2,978 3,001 3.028 

103.8 103.9 104.8 
103.2 103.1 103.9 
109.5 109.3 110.2 
106.8 106.8 107.9 
108.5 108.5 109.5 

109.9 109.9 110.8 
102.7 102.5 103.4 
110.0 110.5 111.8 
106.9 107.1 108.3 

765 769 775 
1,954 1,964 1.979 
2.077 2,088 2.103 

1.004 1,011 1.017 
2,722 2,742 2.769 

782 787 793 
1.758 1.769 1,785 

959 966 976 

2.312 2,327 2,348 

5,865 
16,058 
18,709 
8.521 

24.947 
7.572 

14.508 
8.914 

18.616 

5,871 
16,073 
18,732 
8,539 

25,037 
7.587 

14,561 
8,948 

18,672 

5.876 
16,084 
18,754 
8,557 

25,124 

7.602 
14,613 
8.986 

18,724 

7.3 7.3 7.3 

19.2 19.2 19.3 
21.6 21.7 21.7 
10.5 10.6 10.6 
27.3 27.4 27.6 

7.9 7.9 8.0 
16.8 16.8 16.9 
10.1 10.2 10.2 

22.3 22.4 22.5 

903 
2,534 
2,316 
1,098 
3,019 

771 
2,120 
1,094 
3.059 

106.5 
105.6 
112.2 
109.8 
111.3 
112.5 
105.1 
113.9 
110.3 

781 
1,993 
2.117 
1.025 
2.794 

799 

1,801 

985 

2,369 

5,882 
16,093 
18,777 
8,576 

25,211 

7,617 
14,664 
9,023 

18.779 

7.3 
19.3 
21.8 
10.6 
27.7 

8.0 
17.0 
10.3 
22.6 

909 915 921 
2,549 2,567 2,681 
2,332 2,349 2,363 
1,105 1,114 1,122 

3,043 3,070 3,093 

776 783 788 
2,140 2,163 2,185 

1.105 1,117 1,128 
3,086 3,114 3,139 

107.6 108.1 109.1 
106.5 107.0 108.1 
113.3 113.8 115.0 
110.9 111.5 112.6 
112.3 112.9 113.9 

113.6 114.2 115.3 
106.3 107.0 108.3 
115.4 116.3 117.7 

111.5 112.2 113.4 

787 
2.007 
2.135 
1,034 
2,624 

806 
1.821 

997 
2.393 

5.889 
16,106 
18,803 
8,598 

25,301 

7,633 
14,715 
9.061 

18,835 

7.4 
19.4 
21.9 
10.7 
27.8 

8.0 
17.0 
10.4 
22.7 

795 
2,024 
2,154 
1,043 
2,855 

814 
1.844 
1,009 
?,418 

5,898 
16,122 
18.829 
6,619 

25,395 
7.650 

14,769 

9.101 
18.892 

7.4 
19.4 
21.9 
10.7 
27.9 

8.0 
17.1 
10.4 
22.7 

801 
2,039 
2.171 
1.051 
2,882 

820 
1,863 
1,019 
2,441 

5.906 
16,140 
18.858 

8,640 
25,489 

7,667 
14,823 
9,142 

18,949 

7.4 
19.4 
22.0 
10.7 
28.1 

8.1 
17.2 
10.5 
22.8 

925 
2.592 
2,373 
1,128 
3,112 

792 
2.205 
1,137 
3.159 

109.7 
108.8 
115.9 
113.4 
114.6 
116.0 
109.3 
118.5 
114.3 

806 
2,050 
2.183 
1.059 
2.904 

825 
1,879 
1.028 
2.461 

5,918 
16.157 
18.886 
8.662 

25,585 
7,684 

14,878 

9,184 
19.006 

7.4 
19.5 
22.0 
10.8 
28.2 

8.1 
17.3 
10.5 
22.9 

872 893 918 
2,447 2,507 2,572 
2,241 2,290 2,354 
1,058 1,084 1.117 

2,888 2.977 3.080 
742 762 785 

2,040 2.090 2.173 

1,044 1,078 1,121 
2,930 3.016 3.125 

102.9 104.8 108.6 
102.9 104.0 107.6 

108.9 110.3 114.5 
106.2 107.8 112.1 
107.4 109.4 113.4 

108.9 1108 114.8 
103.6 103,4 107.7 

108.6 111.6 117.0 
106.2 108.2 112.9 

749 772 797 
1,919 1,972 2.030 
2,034 2,096 2,161 

982 1,014 1.047 

2,668 2.757 2.866 
767 790 816 

1,726 1,778 1.852 

935 972 1,013 

2,263 2.339 2,428 

6,866 
16,036 
18,679 

8y499 
24,843 
7,555 

14/451 
8,874 

18,553 

5,582 
16.093 
18,777 

8.576 
25,211 

7.617 
14,664 
9,023 

18.779 

5.916 
16,157 
18,886 

8,662 
25,585 

7.684 
14.878 
9.184 

19,006 

7.2 7.3 7.4 

19.1 19.3 19.4 

21.6 21.7 Z2.0 
10.5 10.6 10.7 
27.0 27.5 :28.0 

7.8 7.9 8.1 
16.6 16.9 17.2 
10.0 10.2 10.4 
22.0 22.4 32.8 

- = no data available 
Notes: The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics. 
Regions refer to U.S. Census divisions. 
See "Census division" In ElA's Energy Glossary {http://www.eia,dQe.gov/glossary/index.html) for a list of States in each regipn. 
Historical data: Latest data available from U.S, Department of Commerce, Bureau of Economic Analysis; Federal ReservelSystem, Statistical release 017, 
Minor discrapandes with published historical data are due to independent rounding. 
Projections: Macroeconomic projections are based on the Global insight Model of the U.S. Economy. 

http://www.eia,dQe.gov/glossary/index.html


Table 9c. U.S. Regional Weather Data 
U.S. Energy Infonmatjon Administration | Short-Term Energy Outlook - January 2016 

2015 
Ist 2nd 3rd 4th 

2016 
1st 2nd sm 4tt1 

2017 
1st 2nd 3rd 4a\ 

Year 
2016 I 2016 I 2017 

Heating Degree Days 
NewEngland .,. 

Middle Atlantic .-, 
E. N, Central 
W.N. Central 
South Atlantic ,... 
E. S. Central ,-., 
W.S. Central .., 
Mountain .., 
Pacific 

U.S. Average 
Heating Degree Days, 

New England 
Middle Atlantic .., 
E,N. Central 
W, N. Central 
South Atlantic 
E.S, Central 
W.S. Cental 

Mountain 
Pacific 

U.S. Average 
Cooling Degree Days 

NewEngland 
Middle Atlantic 
E, N, Central 

W,N. Central 
South Atlantic 
E. S, Central 
W. S, Central 
Mountain 
Pacific 

U.S, Average 
CooUng Degree Days. 

NewEngland 
Middle Atlantic 
E.N. Central 
W,N. Central 
South Atlantic 
E.S. Central 
W. S. Central 
Mountain 
Pacific 

U.S. Average -

3,854 
3,580 
3,693 
3,375 
1,676 
2,147 
1,397 
1,901 
1,085 
2,343 

Prior 10-year 
3,166 
2,935 
3,192 
3,273 
1,481 
1,853 

1,188 
2,258 
1,534 
2,182 

0 
0 
0 
3 

136 
23 
51 
45 
52 

46 

819 
612 
660 
653 
156 
184 
69 

704 
626 
443 

Average 
838 
666 
694 
691 
196 
236 

86 
730 
621 
493 

72 
185 
221 
266 
762 
578 
858 
432 
229 
434 

Prior 10-year Average 

0 85 
0 168 

3 234 

7 282 
110 635 

33 526 
94 883 

17 424 
26 170 

40 396 

58 

41 

75 
95 

8 
14 
2 

122 

77 
49 

134 
90 

123 
150 

14 
19 

5 

150 
92 
77 

489 

612 

499 

659 
1,157 
1,018 
1,572 

923 
687 

876 

420 
557 

545 

683 
1,154 

1,053 

1,519 
930 

602 

849 

1,793 
1,547 
1,745 
1,960 

657 
886 

613 

1,863 
1,162 

1,247 

2,147 
1.976 
2,262 
2,433 
1,013 
1,358 

834 
1,873 
1,205 
1,567 

0 
1 
7 

13 
320 

89 

272 
86 

123 
130 

1 

5 

e 
9 

210 
52 

184 
75 
65 
83 

3,093 
2,808 
3.007 
3.119 
1.454 
1,860 
1,266 
2.191 
1,271 
2,063 

3.212 
2.982 
3.247 
3,298 
1.502 
1,898 
1.221 
2.231 
1,495 
2.199 

0 

0 
0 

3 
114 

27 
69 

19 
3 i 

39 

0 
0 
3 

7 
113 
32 
90 
21 
29 
42 

818 
636 
687 
659 
201 
258 

98 
658 
462 
453 

824 
651 
689 
693 
185 
225 

83 
724 
610 
483 

96 
177 
231 
283 
630 
506 
819 
442 
204 
399 

61 
168 
229 
279 
659 
541 
890 
429 
160 
404 

130 

80 

114 

141 
13 
18 
4 

132 

83 

69 

132 

90 

125 

150 
14 
19 
5 

147 
88 
76 

429 

578 

574 
711 

1,160 
1,072 

1.498 
971 

586 

866 

420 

548 

528 

674 
1.144 

1.038 
1.518 

931 
613 

845 

2.204 
1.990 
2.234 
2,414 

975 
1.293 

776 
1.805 
1.113 
1.516 

2,104 
1.927 
2.206 
2,392 

975 
1,308 

814 
1,879 
1,208 
1,534 

0 
6 
9 

12 
233 

72 

212 
88 

75 

98 

1 
3 

6 
9 

220 

55 
192 

76 
72 
88 

3,065 
2,850 
3.104 
3.224 
1,443 
1.846 
1.200 
2,248 
1.497 
2,121 

3.226 
2,996 
3.268 
3.325 

1.512 
1.916 
1.248 
2.227 

1.458 
2,204 

0 

0 

0 
3 

114 
27 

72 

19 

32 
40 

0 
0 

3 

7 
114 

31 
84 
22 

30 
41 

810 
648 
721 
688 
208 
263 
101 
677 
534 
477 

822 
649 

694 
707 
188 
233 

90 
731 
596 
484 

99 
176 
221 
275 
632 
508 
863 
439 
211 
404 

82 
172 
234 
277 
662 
541 
875 
423 
178 
404 

131 
90 

129 
155 

16 
22 

5 

134 
87 
76 

127 
85 

121 

146 
13 
17 
4 

139 
87 
73 

444 

576 

553 
688 

1.167 

1,070 

1.609 
973 

613 

882 

422 
550 
530 
672 

1,145 
1,038 

1,518 
940 

609 

847 

2.150 
1,989 
2,268 
2.462 

981 
1.312 

748 
1.850 
1.265 
1.550 

2.133 
1.950 
2,217 
2,407 

980 
1,306 

814 
1,871 
1,196 
1.538 

0 

5 

8 
11 

234 
69 

227 
88 

77 

100 

1 

6 
7 

10 

223 
59 

194 
78 

74 

90 

6,523 
5,780 
6,174 
6,083 
2,498 
3,231 
2,081 
4,590 
2,850 
4,082 

6,285 
5,667 
6,272 
6,646 
2,704 
3,466 
2,113 
5,011 
3,453 
4,319 

561 

798 

727 
941 

2,375 
1,708 
2,754 
1,487 
1,091 
1,486 

606 
731 
787 
981 

2,108 
1,664 

2,679 

1,445 

863 
1,369 

6.246 
5,515 
6,041 
6.332 
2.643 
3,429 
2,144 
4,786 
2,929 
4,101 

6,273 
5,650 
6,267 
6,533 
2,676 
3,451 
2.123 
4,980 
3.400 
4.293 

525 

761 

814 
1,008 
2.137 
1,678 
2.599 
1.521 

897 
1,402 

502 

721 

765 
969 

2,136 
1.667 

2,890 

1,457 
894 

1,378 

6.155 
5,578 
6,222 
6,529 
2,648 
3.443 
2.054 
4.909 
3.383 
4.223 

6.309 
5,680 
6.301 
6.584 
2,693 
3.472 
2.157 
4,968 
3.337 
4.299 

543 

758 

782 
977 

2.147 
1,673 

2.770 
1.520 

933 

1.426 

506 

728 
773 

966 

2.144 
1.670 
2,671 

1.462 
892 

1.383 

- = no data available 
Notes: Regional degree days for each period are calculated by EIA as contemporaneous period population-weighted averages of 
state degree day data published by the National Oceanic and Atmospheric Administration (NOAA). 
See Change in Regional and U. S, Degree-Day Calculations (http://www.ela,gov/forecasts/steo/special/pdf/2012_sp_04.pdf) for more infonnation. 
The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics. 
Regions refer to U.S. Census divisions. See "Census division" in ElA's Energy Glossary (http://www.eia,gov/tools/glossary/) for a list of states in each region. 

Historical data: Latest data available fnam U.S. Department of Commerce, National Oceanic and Atmospheric Association (NOAA). 
Projections: Based on forecasts by the NOAA Climate Prediction Center (http://www.cpc,ncep.noaa.gov/pacdir/DDdir/NHOME3,shtml). 

http://www.ela,gov/forecasts/steo/special/pdf/2012_sp_04.pdf
http://www.eia,gov/tools/glossary/
http://www.cpc,ncep.noaa.gov/pacdir/DDdir/NHOME3,shtml
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Home Marttets & Operations Capacity Market (RPM) 

Capacity Market (RPM) 

PJM's capacity market, catted the Retiabihty Pridng Model, ensures long-term grid reliability by securing the appropriate amount of povrer 

supply resources needed to meet predicted enei^ demand in the future. Learn more about the capacity market at the Learning Center. 

Auction Schedule: XL5 I Web Calendar j Add to your calendar Contact PJM 

Delivery Years 

2019/2020 

2018/2019 

Scenario Analysis for Base Residual Auction 
IXLS) 

Resources Designated In Fixed Resource 
Request Capacity Plans : PDF̂ . 

Base Residual Auctfon: Report ipDFj 
1 Results! XLS 1 

Pricing Points |XLS| 

Planning Period Parameters for Base 
Residual Auction | XLS | 

eRPM Instructions for Participation in the 
2018/2019 Base Residual Auction iPDFj 

Net CONE for Capacity Performance Market 
Seller Offer Caps | yxs | 

2018-19 Base Residual Auction Capacity 
Perfomiance Pre-Auction Credit Calculator 
tXLSl 

Resource Atodel | XLS ) 

Wiinimum Offer Price Rule Roor Offer 
Prices Final | XLS | 

Minimum Offer Price Rule Exemption 

Requests [POF] 

Planning Period Parameters for Base 
Residual Auction ippFj 

Participation of Planned Resources in Base 
Residual Auction Communication [PDF; 

Joint PJM/IMM Clarification of 1.11.2015 

Date 

12.28.2015 

11.17.2015 

8.28.2015 

8.27.2015 

8.27.2015 

7.29.2015 

7.22.2015 

7.17.2015 

3.19.2015 

3.13.2015 

3.12.2015 

2.6.2015 

1.28.2015 

1.8.2015 
Deadline for Submission of Capacity 
Performance Information fpoFJ 

Website Feedback 

(866) 400-8980 
(610) 666-8980 
Member Relations 

New to Capacity Market? 

Auctions 

Incremental Auction FAQ.|̂ PDFi 

Base Residual Auction FAQ f PDF ' 

Base Residual Auction Optimization Formulation 
(TOF) 

Capacity Performance 

Enhanced Liaison Committee - Capacity 
Performance 

Issue Tracking 

FAQs nasi 

Unit Specific Parameter Adjustment FAQs i PIDF i 

Capacity Performance at a Glance \ppr} 

Training - Capacity Performance for Capacity 
Sellers: Presentation j PDF 

June 2015 Parameter Limitations fPbFl 

Performance Assessment Hours for 2011 -2014 (1511 

Historical Performance Assessment Hours FAQs 

IM) 
Updated Proposal (PDF) 

Problem Statement on PJM Capacity Performance 

Definition [por 

Training: Ataterials I Upcoming Training 

eRPM: Sign In 1 RegiSletJJ-earn more 

Date 

12.11.2014 

12.5.2014 

12.12.2007 

8.21.2015 

7.29.2015 

7.23.2015 

7.8.2015 

6.12.2015 

3.23.2015 

3.23.2015 

11.3.2014 

8.1.2014 

http://www.pjm.com/markets-and-operations/rpm.aspx 

EXHIBIT 

1/7/2016 

http://www.pjm.com/markets-and-operations/rpm.aspx
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Date 

Zonal Scaling Factors for Use in Price 1.7.2015 

Response Demand (PRO) Plan Preparation 

(M} 
Joint PJM/IMM Communication regarding 12.19.2014 

Key Base Residual Auction Activities & 

Deadlines fpoFJ 

Default Avoidable Cost Rates fpoTi 

2017/2018 

2016/2017 

2015/2016 

2014/2015 

2013/2014 

2012/2013 

2011/2012 

2010/2011 

2009/2010 

2008/2009 

2007/2008 

12.11.2014 

Resource Clearing Prices Auctions Summary 

2007/08-2018/19 |XLS| 

Pricing Point Definitions .'pwj 

Commitments by Fuel Type & Delivery Year 

2007/08-2018/19 (xLsl 

Base Residual Auction vs Incremental Auction (tA) 

Prices a lA Buy-Back 2008/09-2015/16 |XLS | 

Annual Penalties by Delivery Year 2007/08 -

2010/11 IXLSt 

Date 

11.4.2015 

10.26.2015 

8.28.2015 

3.10.2014 

9.22.2011 

Demand Resources & Energy 
Efficiency 

Demand Resources 

Weather Standards for Demand Respionse 

Certification f PDFJ 

Legacy Direct Load Control Transition Provision 

{ppf} 

Operational Resource Rexibllity Transition 

Provision [PDF) 

Date 

12.23.2015 

12.17.2015 

12.17.2015 

Generation Resources 

Preliminary Requests for Exemption to AkiSt-Offer 

Requirement Based on Proposed Deactivation 

2017/18 a 2019/20 fxEJI 

Non-Retail Behind the Meter Generation Threshold 

frnl 

Peak Hour Period Availability Charge/Credit FAQ 

fp^Fj 

Capacity Import Limit Exception Officer 

Certification Form \?pF' 

Non-Recallable Letter (Generic) [POFJ 

External Resource Must-Offer /^reement for 

Capacity Import Limits Exception IPDFI 

Date 

12,7.2015 

9.29.2015 

12.11.2014 

12.5.2014 

5.7.2014 

4.29.20U 

4.29.2014 

Date 

Reimbursement Agreement for Pseudo-Ties [POF; 

Dynamic Transfers 

Manuals & Notices 

M-18: PJM Capacity Market 

Current | Redline iPOF: All sections 

M-18B: E n e i ^ Efficiency Measurentent a Verlfjcaticn 

Current I Redline ,;PDF; All sections 

Capital Recovery Factors (CRF) Clarification ;ppFj 4.15.2011 

RPM Plantied Resource Milestone Certification Forms for 

Credit Reduction: 

Officer Certification of Financial Close for Balance Sheet 

Financed Resources (pocj 

Independent Engineer Certification of Milestone tix>c] 

External Reports 

Brattle Reports 

Variable Resource Requirement Curve [?D?1 

Date 

5.15.2014 

Cost of New Entry Estimates (CONE) for Combustion 5.15.2014 

Turbine & Combined Cycle Plants (ppfi 

Brattle/MISO Capacity Ateri<et Seam Report- initial 12.15.2011 

PJM Comments fpoF: 

Second Performance Assessment of PJM's 

Reliability Pricing Atodel tPor"] 

8.29.2011 

Cost of New Entry Estimates (CONE) for Combustion 8.26.2011 

Turbine a Combined Cycle Plants rppf] 

Duke Integration 

Required to be available until 2015 

Date 
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Demand Resources & Energy 
Efficiency 

Zones of Concenn { PDF : 

Sell Offer Plan Officer Certification Form fpocl 

Subzonal Load Delivery Areas (LDA) by Zip Code 

nasi 

Sell Offer Plan Templates 

Instructions for Demand Response Sell Offer Plans 

for Capacity Performance Transition Auctions ^PDF} 

Capacity Performance Transition Auction: 

2017/2018 I 2016/2017 E ^ 

2018/19 Delivery Year ( x ^ 

2017/18 Delivery Year ( x ^ 

2016/17 Delivery Year (xS) 

2015/16 Delivery Year fxUl 

2014/15 Delivery Year [ m j 

Energy Efficiency 

Sell Offer Plans for Capacity Performance 

Transition Incremental Auctions; ppFj 

Sell Offer Plan Template for Capadty Perfomiance 

Transition Auction: 

2016-2017 I 2017-2018 ( ^ 

Nominated E n e i ^ Efficiency Value Template IXLS] 

Post-Installation Measurement S Verification 

Report Template '̂ POF] 

Energy Efficiency FAQ; PDFJ 

Estimation of Precision for Resource for A^regated 

Energy Efficiency Installations Example IXLS I 

Initial Measurement a Verification Plan Template 

:PDF; 

Duke Integration 
Date 

11.30.2015 

3.28.2013 

12.12.2012 

8.3.2015 

8.3.2015 

Date 

3.24.2011 

3.10.2011 

Submitting Opt-Out Resource Plans Instructiuons 

2011/12-2014/15 !PDF: 

Load Serving Entities Instructions 2011/12-2013/14 

Fixed Resource Request (FRR) Plan Load Settlements 2.24.2011 

Approach Summary [poFi 

Demand Response Integration Business Rules for 

Partial Delivery Year 2011/12 (Jan-May 2012) fpor 

Capacity Payment >^reements 

1.27.2015 

2.20.2014 

6.17.2015 

6.19.2014 

1.14.2014 

8.5.2015 

8.5.2015 

4.4.2013 

4.4.2012 

3.30.2011 

3.30.2011 

2014/15 !'PpF] 

2013/14 rpOFj 

2012/13 [PDFJ 

2011/12iPDF] 

2.11.2011 

3.23.2011 

3.23.2011 

3.23.2011 

3.23.2011 

3.25.2011 

ATSI Integration Date 

Required to be available until 2015 

Instructions for Load Serving Entities for 2011/12 a 1.29.2010 

2012/13iPDF: 

Capacity Payment Agreement for Load Serving 

Entities [PDFJ 

Opt-Out Agreement for Load Serving Entities 

2011/12 tfp?j 

Fixed Resource Requests 

1.15.2010 

Demand Resources Participation In Fixed Resource 1.15.2010 

Requirement Integration Auctions [PDFJ 

1.15.2010 
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ATSI Integration ^^^ 
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Plan Load Settlements Approach Summary [PDFJ 12.8.2010 

Integration Auction Rules ;"PDFJ 3.11.2010 
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2011/12 I 2012/13 ;PDF} 
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2015 P J M LOAD FORECAST R E P O R T 

EXECUTIVE SUMMARY 

• This report presents an independent load forecast prepared by PJM staff. 

• The report includes long-term forecasts of peak loads, net energy, load management 
and energy efficiency for each PJM zone, region, locational deliverability area, and 
the total RTO. 

• All load models were estimated with historical data from January 1998 through 
August 2014. The models were simulated with weather data from years 1973 through 
2013, generating 533 scenarios. The economic forecast used was Moody's Analytics' 
October 2014 release. 

• The forecast of the EKPC zone used historic load values that were re-calculated to be 
consistent with load on that transmission system. This led to higher peak loads for 
both summer and winter forecasts. 

• Table B-7 has been restructured to provide load management detail by Demand 
Resource product (Limited, Extended Summer, and Annual). The previous B-7 detail 
(Contractually Interruptible and Direct Control) has been added to Tables B-11 and 
B-12, as it is required to be reported by NERC region. 

• The introduction of a binary variable into the load forecast model for years 2013 and 
2014 resulted in generally lower peak and energy forecasts in this year's report, 
compared to the same year in last year's report. PJM introduced this change as a 
short-term solution as it pursues its announced intention to better reflect usage trends 
such as adoption of more energy efficient end uses and behind the meter generation 
which are not currently captured in the forecast model. 

• The forecast of the DOM zone has been adjusted to account for substantial on-going 
growth in data center construction, which adds 150-730 MW to the summer peak 
beginning in 2016. 

• Included in the report is a second set of E-Tables (net energy), representing an 
alternative derivation of the forecast. This version incorporates a new specification 
that takes into account energy usage trends (changing appliance mixes, energy 
efficiency, etc.) based on Energy Information Administration information obtained 
from Itron, Inc. 



• The PJM RTO weather normalized summer peak for 2014 was 156,140 MW. The 
projection for the 2015 PJM RTO summer peak is 155,544 MW, a decrease of 596 
MW, or 0.4%, from the 2014 normalized peak. The decrease is a result of the 
introduction of the new variable to the load forecast model mentioned above. 

• Summer peak load growth for the PJM RTO is projected to average 1.0% per year 
over the next 10 years, and 0.9% over the next 15 years. The PJM RTO summer peak 
is forecasted to be 171,580 MW in 2025, a lO-year increase of 16,036 MW, and 
reaches 178,052 MW in 2030, a 15-year increase of 22,508 MW. Annualized lO-year 
growth rates for individual zones range from 0.4% to 1.7%., 

• ' Winter peak load growth for PJM RTO is projected to average 0.9% per year over the 
next 10-year period, and 0.9% over the next 15-years. The PJM RTO winter peak 
load in 2024/25 is forecasted to be 142,561 MW, a 10-year increase of 12,850 MW, 
and reaches 147,981 MW in 2029/30, a 15-year increase of 18,270 MW. Annualized 
10-year growth rates for individual zones range from 0.2% to 1.7%. 

• Compared to the 2014 Load Report, the 2015 PJM RTO summer peak forecast shows 
the following changes for three years of interest: 
o The next delivery year - 2015 -4,716 MW (-2.9%) 
o The next RPM auction year-2018 -4,351 MW (-2.6%) 
o The next RTEP study year - 2020 -4,152 MW (-2.5%) 

• Assumptions for future Load Management (LM) have decreased from the 2014 Load 
Report (from approximately 12,400 MW to 11,100 MW). Energy Efficiency (EE) 
impacts have increased from approximately 900 MW to 1,200MW. Assumptions for 
both LM and EE are based on Reliability Pricing Model (RPM) auction results. 

NOTE: 
Unless noted otherwise, all peak and energy values are non-coincident, unrestricted peaks, which represent 
the peak load or net energy prior to reductions for load management or energy efficiency impacts. 
All compound growth rates are calculated from the first year of the forecast. 
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Summary of the November 2014 U.S. Macro Forecast 

The U.S. economy heads into 2015 In better shape than in any of the first five 
years following the financial collapse. Real GDP growth has shifted into a higher 
gear recently; we are now in a 3% growth economy that will accelerate closer to 
4% for a few quarters late next year. This Is a meaningful Improvement from the 
2% world that has characterized the sluggish recovery, and the acceleration Is 
mostly due to the public sector stepping out of the way. Fiscal drag—at both the 
federal and state and local levels—reduced GDP growth by nearly a full 
percentage point per annum during the 2009-2013 period. The 3% world would 
have been realized long ago If government had been even a neutral contributor. 

It is Impressive that the economy was as resilient as It was given the 
unprecedented cuts. Federal employment declined by 160,000 and state and local 
governments shed 700,000 jobs. Direct government job losses were just the 
beginning, as the private sector felt shock waves from government shutdown, 
sequestration, and a debt-celling crisis. But fiscal drag; has dissipated and 
government spending may even add to growth in 20lfe. The federal deficit has 
been reined In significantly and Is now at a sustainable 3% of nominal GDP, so 
deficit hawks In Congress are not likely to generate much support for additional 
cost-cutting In the near term. 

Deficits Return to a Sustainable Range 
Federat fiscal yr budget balance, % of GDP 

2 

05 Oe 07 08 09 10 11 12 13 14 15F16F17FieFl9F20F 

Sources. CBO. Moody's Anecyliis 

The private sector Is also In much better shape. The labor market provides the best 
evidence that the economy Is off and running, job growth is the best it has been 
since late 2011 and shows no signs of slowing. The economy is adding upwards of 
225,000 jobs per month in 2014, up from the ho-hurn 200,000 rate that 
prevailed the last few years. At this pace, unemployment and underemployment 
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are rapidly diminishing. The number of long-term unemployed is now falling, and 
more part-timers are finding full-time jobs. Assuming labor force participation 
remains steady, as it has over the past year, the economy will return to full 
employment by late 2016. Although the slack In the labor market remains 
considerable, at an estimated well over 1% of the labor force, there are nascent 
indications of stronger wage growth. The employment cost index, arguably the 
most accurate measure of labor compensation trends, has seemingly broken 
above the 2% pace that has prevailed since the economic recovery began. 

Trend Job Growth Has Kicked Up a Notch 
Paymlt employment, change, ths 
400 

300 \ 

100 

Mo Io mo 

6-moMA 

11 12 
SOUTME: BLS. Moody's AnalyticE 

13 14 

More jobs and stronger wage growth augur well for better consumer spending. 
Consumers have been careful spenders throughout the recovery. Saving rates 
have held firm, with the exception of the mlllennlals, who have recently begun to 
let loose. The stable saving rates are somewhat surprising given that stock prices 
are setting records and housing values have risen strongly. There has not been a 
discernible wealth effect. Despite the caution, consumers should Increase their 
spending with any Increase in their incomes. Adding to consumers' purchasing 
power Is the sharp 25% decline in oil prices. If prices stabilize near their current 
level of just over $80 per barrel, which Is expected, household energy bills will be 
reduced by close to $75 billion next year. That is more than $500 in savings for 
each American household. Even assuming that only two-thirds of this is spent, 
approximately a quarter percentage point would be added to GDP growth In 2015. 
There will be some offset to growth from weaker energy exploration and 
development, but this should be modest. Breakeven for most North American 
shale oil producers Is closer to $75 per barrel. Prices would also have to stay low 
for much longer to convince these producers that the lower prices are here to stay 
and persuade them to significantly pull back on their Investments. 
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tower Energy Costs Will Free Up Sp^ending 
% of consumption 
10 

07 08 09 

ScuMi . BUS. Moody's Analyitca 

The better job market also improves prospects for a revival in the housing 
recovery. Single-family housing demand went sideways the summer before last 
when fixed mortgage rates jumped on concerns that the Federal Reserve might 
wind down its bond-buying program. With unemployment still high and wages 
depressed, the higher borrowing costs undermined affordablllty. First-time 
homebuyers were especially put off, as they also grappled with very tight 
mortgage lending standards. More jobs combined with lower mortgage rates 
should prove a strong enticement to more homebuyers. Homebuilders also 
appear to be adjusting and are putting up smaller homes at more affordable price 
points. Mortgage credit is still tight, but it Is slowly easing as policymakers work to 
bring down the regulatoiy Impediments to more flrsfmortgage lending. This is a 
process and will take time, but it is happening. 

Prospects for multifamily building are even better. The mlllennlals are getting jobs 
and apartments. Rental vacancy rates are at 20-year lows, and at the current pace 
of construction they are set to fall further. Rent growth in much of the country Is 
already strong and will accelerate. Capital is also flowing freely into multifamily 
development Everything suggests that more units will soon be going up. 
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Risks to the U.S. Outlook 

There are some risks to the outlook but they appear less threatening than in 
recent years. Most significantly, the euro zone may be headed for another 
recession. Italy and France are contracting and even the usually robust German 
economy has slowed noticeably. Deflation Is rearing its head, which raises alarms 
not only for a recession but a prolonged secular stagnation. Fortunately, the 
European Central Bank has taken a more aggressive stance to support growth 
through bond-buying and low Interest rates. 

The U.S. economy's links to Europe, while significant, are small in the broad 
scheme of things. Exports account for less than 15% of U.S. GDP, and U.S. exports 
to the EU account for about 20% of all exports. U.S. exports to the EU thus 
account for 3% of U.S. GDP. Even if the EU suffered a Great Recession-like decline 
of 5% in Its GDP next year, the direct impact on U.S. growth would be 0.15%. This 
clearly understates the fallout on the U.S. economy, but It highlights that it would 
take a very serious problem In the EU to hurt the U.S. expansion. 

There are many other clear threats to the U.S. economy. China's slowdown may 
prove trickier than anticipated, ISIS-spawned terrorism is a concern, Russian 
President Vladimir Putin could double down In Ukraine, and the potential for a 
conflict with Iran over its nuclear program remains. And there is Ebola. But there 
are always risks, and In some respects the current ones seem less risky than those 
we have grappled with since the financial collapse and Great Recession. Of course, 
things could still go off the rails, but for the first time In many years It feels as 
though the U.S. economy Is firmly on the tracks. 

Summary of the Forecast for PJM Service Territories 

The PJM service territory covers all or parts of 13 states and the District of 
Columbia, accounting for more than 52 million people, or about a sixth of the U.S. 
population. The regional economies of the service territory Include metro areas In 
the Midwest, South and Northeast and run the gamut from highly diversified, 
large economies such as Chicago, to small economies that depend heavily on one 
Industiy, such as Elkhart IN. 

Overall, the dominant industry In the service territory Is education/healthcare. In 
addition to employing the largest share of the region's workers, about 17%, it was 
one of the few industries to add jobs during the recession. As a result, for at least 
the last decade, healthcare has taken up an Increasing share of the economy. 
Healthcare hiring has exceeded overall employment growth in PJM's service 
territory, but growth has fallen short of expectations. Slower than expected 
growth is the result of hospital cost-cutting and consolidation, both of which are 
partly due to adjustments required to conform to Affordable Care Act. Over the 
longer term. Increasing demand from the expanding elderly population will 
support job gains. Consistent with the historical trend, education- and healthcare-
related services will provide a significant share of new jobs in the forecast period. 
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Education/Health Will Drive Job Gairts 
Employment, difference, tfis 

09 11 13 15F 17F 19F 21F 23F 25F 27F 29F 

Sources: BLS, Moody's Analytics 

On average, the concentration of manufacturing in thje service territory Is roughly 
In line with the national average, but more than half Of the metro areas, mainly 
smaller old-line manufacturing localities In the Northeast and Midwest, rely more 
heavily on Industrial production for growth. 

The resource and mining Industry represents a small portion of the service 
territory's economy, but It has been a source of strength In recent years, especially 
in eastern Ohio and western Pennsylvania. As the industry has moved from the 
boom stage to a more mature growth stage, many of the gains have been realized 
already, it will remain a source of growth. 

While the public sector has a slightly smaller presence in the service territory than 
it does nationally, the federal government accounts for a larger share of 
employment. The public sector Is a pillar of the Mid-Atlantic and many southern 
metro areas in the service territory include state capitals, college towns and 
military-reliant areas. With federal budget deficits at 3% and the deficit forecast 
over the next 10 years Improving, the political pressure for austerity has declined. 
However, poor state fiscal positions In Illinois and Pennsylvania present a risk to 
the forecast for the service area. 
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Recent Performance 

The economy of the sen/ice territory is In Its best shape since the financial crisis. 
Yet while conditions are strong, the estimate of GDP growth from the third 
quarter of 2013 to the third quarter of 2014 of 0.23% Is much lower than the pace 
of 2.45% expected in November 2013. Total employment growth of only 0.8% in 
the year to the third quarter of 2014 falls short of the forecast of 1.2%. Total 
employment is 121,000 lower than expected, with growth coming in at 0.8% for 
the year compared with the forecast 1.3%. Despite its role as a leading sector, 
healthcare underperformed, as did leisure and hospitality. However, 
manufacturing has contracted less than expected and nonmanufacturing 
employment outside of healthcare and leisure and hospitality has grown more 
strongly. Real Income growth is stronger than expected as well; it will rise about 
1.1%, compared with expectations of 0.6% a year ago. 

Manufacturing was flat over the last year, first outperforming at the end of 2013, 
then underperforming for 2014. Manufacturing Is an important driver, particularly 
in many of the territory's Midwest metal-producing and auto-related metro areas. 
Overall, the sector benefited from robust growth In auto demand and 
transportation equipment manufacturing, which grew three times faster than 
forecast over the last year. Elkhart IN, for example, experienced fast growth 
because of Its recreational vehicle industry. 

Transportation and warehousing exceeded expectations and delivered fast growth 
over the last year. Low costs of business and good access to transportation 
Infrastructure have helped Pennsylvania in particular become a popular 
destination for transportation and warehousing for companies such as Amazon 
and FedEx to serve the Northeast corridor. 

While some metro areas grew fast, others suffered job losses this year. The 
biggest losses were in Atlantic City NJ, where the casino industry has struggled 
under stiff regional competition, and Lynchburg VA, which is shedding defense 
contractor jobs. 

The service territory added fewer jobs in percent terms than the nation partly 
because the low growth in government employment has disproportionately 
affected the area. Federal employment fell more steeply in PjM's service territory 
than it did for the nation. Federal govemment accounts for 3% of total 
employment, compared with 2% In the rest of the U.S. The concentration is, of 
course, much higher in the District of Columbia, Maryland, and Virginia. Moreover, 
federal workers earn more in the Mid-Atlantic than elsewhere in the country. 
Therefore, federal layoffs do more damage to Incomes. In addition, local 
government employment grew more slowly In the service area than in the U.S. 
overall. Philadelphia had significant losses, primarily because of the Philadelphia 
school distrirt's severe budgetary problems. Roanoke VA and Pittsburgh also 
experienced significant losses In local government employment. 
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Employment gains slowed this year in Pennsylvania and Ohio, which account for a 
substantial portion of PJM's customers. Ohio and Pennsylvania metro areas make 
up 20% to 25% of the temtory's payroll employment. Ohio's recovery has 
moderated in recent months and is lagging those of hearby states, but It Is still 
moving In the right direction. The factory sector has led the way, driven by 
resilient vehicle and machinery production. While It did underperform 
expectations in Pennsylvania, healthcare has nevertheless logged job growth In 
both states, as the area's fast-growing and larger than average elderly population 
fuels demand for nurses and healthcare technicians. Natural gas prices have fallen 
recently, but production costs In the region are low compared with those In other 
areas of the U.S., so the shale Industry should continuing expanding in the two 
states. 

Near-Term Outlook and Changes to the Forecast 

The October 2014 regional forecast was generated iri the context of the U.S. 
macro forecast described above. Changes to the near-term outlook for the PjM 
service tenritory are similar to those In the U.S. macro forecast. The recent 
performance was slightly weaker than expected, andiwhile stronger job growth is 
still expected. It Is arriving slightly later than expected. As a result, the forecast 
has been lowered for the next few quarters, but raised starting in the end of 2015. 

Manufacturing Is an area that outperformed expectations, and the outlook has 
been raised. Manufacturing employment grew an estimated 0.2% since the third 
quarter of 2013, beating expectations of a 0.2% fall. This is the beginning of a 
short-term rebound In manufacturing that was not expected to start until early 
2015, and will It continue through 2017 before returning to secular decline over 
the long term. The outlook for transportation and warehousing has been raised 
given the recent outperformance. Real GDP in the service territory Is forecast to 
rise 1.9% over the next four quarters. Last year, output was projected to grow 
3.9% In this same period. The forecast calls for employment in the service 
territory to Increase 2.2% in the year ending in the third quarter of 2015, down 
from the previous forecast of 2.4%. In the year ending In the third quarter of 2016, 
employment will grow 1.8%, up from the previous forecast of 1.5%. 

All in all, the service area economy is expected to have a jump in growth in the 
short term, but this jump will occur slightly later than had been expected a year 
ago. The positive short-term outlook mirrors the U.Si macro forecast. Over the 
past year, the service sector has fallen short of expectations. Service growth will 
accelerate in 2015, and as the delayed growth peaks at the end of the year, the 
service area will finally outperform last year's forecast. 

10 
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Long-Term Outlook 

The October 2014 forecast for long-term GDP growth in metro areas in the PJM 
service territory is relatively unchanged from November 2013. Growth is up 
because of improved population, but this Is partly offset by weaker household 
growth. The region's aging population is likely dampening the latter. 

Population Projections Better in Long Run. 
Population forecast, % change yr ago 
0.7 — — — — — 

0.6 j 

—Oct 2014 —Nov 20 J 3 

D . 3 t 1 I 1 • ) ( t I • 1 i 1 • 1 • > t I t 

10 12 14F 16F 18F 20F 22F 24F 26F 2fiF 

Sources: Census ButcAu. t ifaody'iAnolylics 

For the metro areas In the service territory, the October 2014 forecast is for 
population to expand 7% between 2014 and 2028, up from 6.7% in the 
November 2013 forecast. In the short run, the population forecast has been 
revised down. This will mean 30,000 fewer residents in 2017. But growth will 
accelerate and as a result the forecast population will be 60,000 higher by 2022, 
and 180,000 by 2029. 

...But Household Growth Weaker... 
Households forecasl, % change yr ago 
1.2 
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stronger population grovrth does not translate into more households, as the 
headship rate is forecast to falL By 2029, population is expected to be 180.000 
higher than expected a year ago, while the number of ihouseholds has been revised 
down by 120,000. As a result, real GDP growth will be largely unchanged in the 
long run, averaging 1.6% from 2016 to 2029. 

...Impact on Output Growth Is Mixed 
Real GDP grovrth \n PJM service territory metro areas. % change 
4.2 

—Oct 2014 ^Nov2013 
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Sources. BEA, Moody's Ai^yti ia 

16F 20F 22F 24F 26F 28F 

Overall, the long-term GDP forecast has not been altered substantially. The PjM 
service area will underperform the U.S., with average iannual real GDP growth of 
1.6% from 2015 to 2029, compared with the U.S. average of 2.2%. Relative to last 
year, long-run average annual U.S. GDP growth has been revised slightly higher 
from 2%, while that for the PjM service area Is unchanged. 

The southernmost metro areas are expected to be among the fastest-growing In 
the PjM service territory. The biggest comparative advantage for these areas Is 
their favorable demographic trends, which will help boost overall final demand. 
While the long-term forecast is weaker, in-migratfon and household formation 
will rebound In 2015 and will drive growth In consumer-based services such as 
education/healthcare and leisure/hospitality. In the long run, Virginia metro areas, 
including Lynchburg and Richmond, as well as Bowling Green KY, are expected to 
lead with average annual real GDP growth of 2% or more. Relatively low costs will 
buoy growth In these metro areas. Large metro areas Including Chicago and 
Baltimore and metro areas in the Mid-Atlantic, including Washington DC and 
those in Delaware, will also outperform the rest of the service area. These metro 
areas will be driven by highly educated labor forces and productivity growth as 
well as their demographic trends. 

12 
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Stronger Demographics Benefit the South 
Avg annual household growth from 2016 to 2028. % 

U.S.=0.8% 

I 0.6 or more 
B 0.3 to <0.6 
l<Q.3 

Sources: Census Bureau. Moody's Analytics 

Metro areas In Ohio, West Virginia, and parts of Pennsylvania will expand more 
slowly. Expansion in those states will be more restrained as the region transitions 
away from manufacturing toward more service-oriented economies. With lower-
value-added services accounting for a larger part of the regional economies, 
Income gains are expected to be more restrained. Weaker demographics will also 
undermine long-term growth, as workers and their families are expected to seek 
opportunities in stronger labor markets outside of the slow-growth metro areas In 
the Midwest and Northeast. Of the 10 areas with the weakest increases in the 
number of households, seven are in Ohio and three are in West Virginia. The 
number of households will decline in just three areas, all in Ohio: Youngstown, 
Cleveland and Mansfield. 

The Service Territory Will Underperform the U.S. 
Avg real GDP growth from 2015 to 2029, % 

U.S.=2.2% 

I 2 or more 
i 1 to <2 
l<1 

Sources: Census Bureau. Mood/s Analytics 
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• P. 
fl" CO 

i; 5 ?̂  g ̂  Pi 5̂  ̂  P 5 ̂  5J ?̂  s s 

fN N O r-J 

fN' •" I--" 

^ o ^ c N i P c ^ : ^ i > 0 ' ^ o o ^ T i - ^ ( N - ^ e o ^ e o 

""•* '~ \a ^fi"'~'oo' ' (N''"^'*''—'r-^"" o""" 

Sfii::o;i;fN^^$!u-,3T!-5;oo;SoiSoo^cv^c> 
fN CN' *? oo' ̂  CN' '-* ^" 

- ^ t̂  ^ 

^ p 2 : ^ 
fl 

fN o\ ;^ 
vo fl e 

•^ lO i? 

o CO £^ 
Tl t̂  "^ 

S *̂  £ "̂  

^ ^ fN ;g 
^ — fN S 
Ul ~ IO "̂^ 
tN" — t-" = 

in ;:g CN ^ 

ri •=• t-- •=> 

£ ^ S ̂  

oo ^ CN ^ 

2 P ^ ^ 

OS sO o -? 

-' =? r-" 9 

.o 5 S 

1M 
.-( oo 

g g 2 

(J 

o 

2 D Q a. 

ffl 
t> 

H 
£ 

a 
• * 

o IN 

ui § 
H c 
o o 

B 
i> 
1— 

£ 
a 

-a 
a 

• * 

o IN 

s E 
o 

E 

» 01 

1 
£ 
on 
a £ 
> 

Z Z Z < 

file:///NTIC


o 
<N ;;? •© 

s S s 
Ol . o 
(N <= oo' 

: ^ ' ^ 2 s " - :;? • * g; {N S ' ^ i5<» 
O - T O 

s = - ^ - ^ o o - ^ r - - i ? o - ^ u - i i ? t ^ 

~" CO " " oi" *^ f̂ " " r-^ ® 00 •—' I - ' <=" 00 -' c= o 

O'' — S? R Ŝ  ^ 5? 
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ê  

a s o 0 2 S ' ' i i s t ^ ^ f i : : S ' ^ ^ o s s O o i s ? o ^ 
rt f N K u - i g r t N P i o s S l f o S ^ O s K O s S - t o g ; i t t ^ ^ o i ' ^ i o ^ o i * i c ^ P o o ° S o 2 „ - o ^ ' o ^ ' o ^ - o - - - • 

^ ^ S= NO 

- , . ; ? ; ^ So " ^ <N 
u o •=• I - ' = " " 

K5o : 0 0 " : 
' l o " < = 

sO NO s o 
K O *^ P ^ 'n 
O o 

r i — & (N 
[^ ~ Ol 

" O uo 

s ? l < - J ^ t 3 s s O [ ^ s P , ^ s O [ ^ s P o o ^ t - -

•-^ f l" " " t o ' ' = (N" " " NO' " * f l " "^ v i ' ^ 

s P 0 0 s P t ~ - s O Q ^ i ^ v O i ^ . o 

$ ^ I; ^ s gs s ?j s o ^ 
f i — v i C" C-" •=> NO' O O o 

" " ^ — S s f N S ? 0 0 s p - * : : g o s O u - i s ? o i g o o ^ ( j N - ^ N O ^ " . - i s p 

CN' " NO" " " t o " fN iX" ~ " r - " ~ NO' - ^ ^5 — 

n ^ cn ~ ' r X " " <N ' " " 

' ^ ^ ' ' ^ ^ • * ^ f N : S ? " i ^ o o s O T i - s p t ~ 

' ^£; '*n;fN?i(^£; tNs:u- io>"r t -o>i j , 
O O s O . ^ S = t ~ s O T f s = O s O T l - s O ( s l s O 

( N ' " " NO' " " (N* fN U-," —" ( C — NO' " " ^ ~ " 

N£) " ^ 
—' rn 

f N s O [ ^ ^ t ^ ^ [ ^ v $ r - l 

t ^ f ^ r o f ^ o o ^ i / l f ^ u - i 
y,, ' fN) — T O - _ ' f N _ r — . _ ' 

. f N s P v i - 5 0 ^ — 

f l 9 f o f^^ f N NO 

sO O s o y-1 v r tS| 

£ f N ° ^ E : 3 S ; S S E q 
CN •=• u^" <~? - ' - - ' " 

li-l s ? (N - g C> s o 
NO K C^ S^ "=> ' ^ 
m • ^ tN " ^ (N 
NO" < ^ ~ 

3 " ^ i s 
10 e ; 

NO 10 ^ 

00 u-i s= 

^^ 9 S? 

fN r o i ? 
" ^ f"" S^ 
ND — ^ 

s; S; ^ 

f l ^ t N - ^ 

0 1 ' • = t ~ r = 

t o i ? 00 s o 

rr S ?o S 
ON' - - " t s T O 

^ ^ Tl- ^ 

^ i; * ^ 
• ̂  tJS ...K •—• 

NO - g 0 0 s O 

00 £ <=> S: f l " I/-, ^ 

OS s p r»i s o 
rVh *S ^ ^ 

- • " i<o 

2 ?o 

0.4 o 

• ^ . 2 5 

3 «-£ 
"S S ^ 
M - a o 
fl v •-

i l ! 
o 3 u 
V •£ 'S 
g s s 
c K e 
o ft* 

5 a-o 

S ri U 

^ Cl a. 

--" f l 
13 
S fl 

f 

f l 

. . " M 

J i 5 0 

--
•T3 

• ^ 

f l 

- S 

1 0 

E 

e 
V 
Si> 
e 
> 

z z z < 



« «/l 

2 i s ' - o ^ o ^ o s s o o s O N o ; 5 T r s = , — s = t ^ s = o s 
' = ' S i o ^ S ' = S o ^ — ^ S S o S - * — ^ S ^ - ^ P i o 

—' — NO ' ^ ro" ^ TT" —I f l ' — K * ^ CO ~ 

Os sP O sO 

s s 3; ̂  
_s ^ OS = as 22 s^ 

r̂ " — ,^- O oo' O ^ - O O O 

g ^ S i ^ F : g o o ^ S ^ ^ ^ o ^ - ^ 
r S ' - i l N ' O t ^ ' ^ M f ^ g f ^ ^ ^ ^ ^ ^ o ; ^ 
" * 9 ^ ' ^ f l * ^ •^- '=' to" == r-' <== f l ' ' = v i '=' 

;:^ O so Ol sp 1^ sO 
?i u-i S? to °^ — P_ 

6
8
5

 

5
1
,2

2
5
 

0
.8

%
 

CO to i? 

1
0
,7

7
2
 

1
.1

%
 

8
,2

4
6

 

0
.6

%
 

£5 so r^ sO 

S ^ 2 ^ 

B 
O 

o 

f ^ ^ ' ^ ^ ' ^ 2 ? ^ ^ ' C i ? ' ' ^ ^ ^ ° ; ^ ' > ' i s ' ^ S s — ' i ? O s ? N O s O 

S ^ ? J ^ S 5 q P s S g ; 2 : o N ^ r ^ ^ r j ^ 5 ^ t o ^ ; 5 ^ _ S ^ 

.^- o ^ ' o f̂ - o .q.- — ^•- ^ P„- o ^ ' — ^•- o t..,' o (C o o o 

" • ' ^ ' ^ i ^ * * ^ ° ° > ? ' N s O r < i s O r o s = i > 3 - - ^ T r s O o s O o o s ? u i s o 

_ ' •=> NO' O r^- O ^ ' - O (^' — ^ - O ro' •=> iX *=• t-' *=• t- ' '=' • = • ^ 

—'"̂  _ ' O «.•• O -^r — r^" O 

• ^ fN so tN i? u-l so 

t ^ s? s? 

u-l t ^ sP NO sO NO sO 

§3= 
00'== 

o 

i B 

o 
p 5 
< 
D 

s 
^ 
^ 
ai 

£ 
Q 

U 

B 
< 
5 
D 

S 
^ 
a. 

s t> 

t 2 -. 
. S o 

4> a 6 3-g 
.h ra 

•s ̂  -
! § ' § 
O 3 u 

g I E 

5 Si's 

1^ 
« la ^ 
n fl ^ 

T3 -o "5 

li-i li-i a h 
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Oŝ  O . 
—' CN' CN' CN' CN' 

" S u o s o t ^ o O O s O - r J T O T u i s o t ^ o o O s O 
^ ^ • ^ ^ — ' - " ' N C N C N C N t N t N C N t N t N t N t O 
t d o o o o o o o o o o o o o o o o 
^ c N i N C N t N C N C N t N t N C N C - J f ^ c N t N f N r ^ r - l 

Wl so r— oo OS O r - l t o T U O S O t ^ O O O O < • / ! li.> !-•* <J^ SJS 1—•, —^ I N C l ST ** 1 -*•' 1 ^ SIN- Irf^ Iwl 
_ _ _ _ M — — r - l C N t N C N r N t N C N < N ( N C N r O 

t d o o o o o o o o o o o o o o o o 
^ C - l C N C N I N C N I N C N C N C s l C N C N C N l N t N r - t t N 



Cd ' ^ 
r-l ^ fid^—•oowi — s o r o O N U i f l T c N O i - — O u i u i 
fc«i»C3T^Toor-TrOfNUlTiOSOuor-i^ 
~ T C J f O ^ ^ O O ^ O s ^ O ^ t N . T ^ i q r ^ O C ^ O . — . f l ^ T ^ s q 
£i ^ c-T (N' CN' CN" CN' f i to" co' CO* to' co" T ' T ' T ' T ' T * 
> ! * r - l r N r - > t N C N r - l r ^ t N t N C N f N r - l t N t N r - l C N 

Cd f l 
W ' i C N 0 0 t - ^ 0 0 - - t 0 I O t 0 — — t - ^ u i f i i o o s o o 
t H « f N u - i r - - f i o s t N i ^ T s o r ^ o i o — r - c N O 

S T ^ T . r--. OS. O . tN. f l . uo. 1-^ oO. O . —. CO. T . so. oO. 
• ^ f i f O f i t X T ^ T ^ T ^ T ' T ^ T ^ w i u - i w i u i u i u i 

^ ^ r - l o l r N n t t N C N f N r N r ^ c N C N C N f N r - l t N I N 

j T r - ' O - ^ O s f o O i T t - ^ O t o — u o i O N O u o t ^ 
3 c > i O C ^ ^ O T — — C ^ O s t N t N t o i O w l - r^ 
5 T C N — . t ^ ' - ^ C N C N - • — l O O ^ — — O T O O O S 

S ^ oi oi Os' o o ' o ' o" o ' o" —' — — — —' —' — 
' * 5 - " ' ~ ~ f N < N r q r - l r - l t N f N f N r ^ f N f N r J C N 

J ^ o O ' ^ ' ^ r ^ T T O 
j O w i T c N s o t ^ T r ^ u i T T u i T o u N i ^ i i J a o c N 
3 T CN. Ul_ Ol. CN. to. to. T . so. ON. tN. fO. fO^ UO. 00. —. tO. 
S ^ <N' CN" CN' to' f i to' f i to' to" T ' T ' T * T ' T " wi w i 
* * ' S ; < N t N r - l c N C N C N f N f N i N c N C N C N r - l t N i N t N 

O 
Oi Ss 
W f ^ T t U l O - T ^ - C J l O O f O O i C N i O - — OOiO 
5 o o s u o o o o s t - - o o T f - - r ~ - ^ - c o i o r - t - ^ u o 
g fN --, 'O. (Js. —. T . (--. C\ —. to. Wl. 00. O. f-1. T . Ul. Os. 
E • ^ i N ' t s f f s f r X c X f i t X T ' T ' T ^ T ^ u i i X u i u i w i 
^ C | ; t o f i t o r o c O f i t o f i c o c o t o r O f i f i t O f O 

OS S^ 
H T f o 
S o NO 
« "N fN. 
2 id T 

oo — loooNO — r - r o - u o i O f i T f N 
C O N O f N O i O N D C ^ O — - - C N T ^ ' C i 
O — U O C ^ O C s l T t ^ O f N T i O C ^ — 

o s 
K l — O — s o - O t ^ r - l O u o T Z ^ O i O u i » T O i c s i r ~ o o i o o s 

U O ' O O O O t N ' O I O U l l N 

00 00 CJl U l ro •-< 
•—• t-̂  O Ul o uo 

2 ^- —. Wl. sq^ 00. cq tN. lO. IO Ul IN. T_ T . so. tN ui — 
. s^ oo' oo' oo oo" o i o i as' cji o i o " o " o ' o ' o " o" —' 
E i J C * - - ^ - - — — — — — — i N t N C N t N r q r ^ t N 

. , Os 
5 ' 7 s D O \ — T O O f O S D N D O i r ~ t ^ — O — Os^^ 
fcToo — CN — oo — T o o r - — T — w i r - i c o o o 
S ••" oq ON —. NO r-̂  —. fN. O. (N r-. 00. r̂ _ co. —. wi r^ 
? ^ —" —' CN' CN" IN ' CO' to' rn ro' TO" to" T " T " T ' T ' T " 
^ 5 t N t N C N f N t N < N t N t N r - J C N f N t N C N C - l < N r - l 

lo IO 1"̂  00 Ol o t N f O T u o s o c - ^ o o O s O < Vt 'J.J I ^ JV s.'l <»-• '—' IN C l -^ w 1 l i j l ^ uv us 
— — I— — — r - i f N C N M C N C N r ^ f N f N r - l 

t d O O O O O i O O O O O O O O O O C i 
S r - l fN tNCNCNCNCNC- l tNCNCNCNCNfNtNCs | 

• 2 u o s o t - - o o o s O — r - i f o T w i i o r - o o o s o 
^ _ _ - , - H ^ — C N r - l n l t N r - l C N t N r - l i N ( N f l W o o o o o o o o o o o o o o o o 
^ t N r N c N f N t N C N c - l r - l t N c N r N C N i N r - l f N f N 



Cd to 
^^ . . l O O i t o w l t N T s O - — - s o t ^ O i U l O O C N — 
t ^ l i T f o O O O s u O — f - N O T — so — CJiOONOCN 
f ^ T f O - " t O f l T U O I O N D t ^ O O O C O N O N O — (N 

fid f^ 
6d"T '— NOCN — T O s e o i o O T t - ^ ' ^ o ' u o o o t ^ 
fc.l*OSrOTtN00tN'TflONN0OlOir^C^C300 
g T t--. Ol O — - - CN: to T . T . uo. Wl. sq ir-_̂  oe, <T, o , 
a i d —' — CN CN CN" CN"' r4" CN nf r̂ * r-T c-4 c-f CN" M" r-T 

>n 
-J 3 Wl -^ , . _ T C J l O S I O C N t O N O c O C O O O O l C ~ - 0 
J S N O O N S O t ^ — — W I T I O U O O U O - t - O O U l 
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