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Middle class Wisconsin families are getting squeezed by the high price of energy,

and it5 time for a new national energy policy. Our country’s energy crisis presents

a great opportunity for Wisconsin to lead the way to energy independence. That’s
why in July, I announced our state’s “Declaration of Energy Independence,” my plan for Wisconsin to

generate 25 percent of our electricity and 25 percent of our transportation fuel from renewable sources by
2025. We're also working to capture 10 percent of the total market share of renewable energy production

by 2030, helping our state create jobs, grow its economy, and kick our addiction to foreign fossil fuels.

Governor Jim Doyle

Last year, Wisconsin spent almost $18.5 billion on energy, an increase of $3

billion or almost 20 percent. To help Wisconsin businesses and citizens save

energy and money, Governor Doyle signed legislation to enhance Wisconsin’s
Focus on Energy Program. This program helps residents and businesses use energy more efficiently and
support the increased use of Wisconsin-based energy resources to grow our economy and help residents

reduce their utility bills.

Steve Bablitch, Secretary

Department of Administration
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1 Executive Summary

Resource energy consumption in Wisconsin increased
1.1 percent in 2005 after increasing 0.5 percent in 2004.
The use of all fuels, except petroleum, nuclear and coal,
increased due to an expanding economy, an increasing
population and a hot summer. Petroleum use decreased
1.3 percent, driven primarily by a decrease in the use of
gasoline. Coal, which is used primarily for electricity
generation, decreased 0.1 percent, while electricity
imports increased 25.7 percent. At Wisconsin’s three
nuclear units, nuclear energy use for electricity generation
decreased 23.2 percent because of maintenance. Hot
summer weather increased the demand for electricity to
run air conditioners, and the demand for natural gas to
generate electricity. Energy use was boosted by the
Wisconsin economy, which experienced a 1.2 percent
increase in total employment in 2005 and a 3.3 percent

increase in the gross state product.

Sector Energy Use

Wisconsin’s resource energy use is dominated by the
industrial sector of the economy, which consumed

38.7 percent of all the energy used in Wisconsin in 2005.
Industrial users are primarily dependent on natural gas
(43.6 percent) and electricity (26 percent) to fuel
manufacturing activities such as papermaking, printing and
food processing. The commercial sector used 3.3 percent
more energy in 2005. End use energy for commercial
activities has increased 50 percent since 1980, with
electricity use more than doubled over the same period.
Residential energy use increased 0.9 percent. Natural gas
is the dominant fuel used in households, accounting for
48.4 percent of all energy consumed. Because of higher
motor fuel prices, transportation energy use decreased

1.5 percent after setting a new record in 2004.

Expenditures

Total Wisconsin expenditures for energy increased

significantly (19.4 percent) in 2005, setting a new record

of almost $18.5 billion. It is estimated that over two-
thirds of Wisconsin’s energy expenditures leave the state’s
economy, a significant drain of over $12 billion, or about
$5,500 per household. This exported state wealth was
magnified by higher prices for all fuels in 2005.

Weather

Wisconsin climate is showing a warming trend. Winter
weather has been warmer than the 30-year normal 15
out of the last 16 years. In 2005, there were 7.8 percent
fewer heating degree days than the 30-year normal and
1.9 percent fewer heating degree days than 2004. The
summers are also getting warmer, which places a burden
on the electrical system through increased cooling for
space conditioning and food storage. In the past five
years, starting with 2001 and ending in 2005, the
number of cooling degree days has increased, on average,
15.4 percent over the 1971-2000 normal. In 2005, the
summer was hotter than normal with 49 percent more
cooling degree days and hotter than 2004 with 104

percent more cooling degree days.

Natural Gas

Natural gas prices, on average, increased 24.1 percent in
2005, and natural gas use increased 6.1 percent. Milder
winter weather led to a 2.9 percent decrease in the
residential sector in 2005. However, hot summer weather
led to a 133.2 percent increase in natural gas used to
generate electricity. If natural gas use to generate
electricity had remained unchanged between 2004 and
2005, total natural gas use in 2005 would have dropped
1.4 percent. Overall, natural gas use has increased over 32
percent since 1990 as access to natural gas increased, and
equipment to use natural gas became more pervasive and
efficient. The major markets for natural gas in Wisconsin
are space heating, industrial processes and electricity
generation. Over two-thirds of all Wisconsin households

use natural gas, as do more than 151,000 businesses.
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Executive Summary

Petroleum

Petroleum use in Wisconsin decreased 1.3 percent as
decreased transportation, residential, commercial and
agricultural use more than off-set increases in the other
sectors. About 83 percent of all petroleum products are
used for transportation purposes. Petroleum provides
over 29 percent of Wisconsin’s resource energy needs.
The United States imported over 65 percent of the
petroleum it used in 2005, setting a new record high.
Almost 41 percent of these imports came from OPEC
countries. World oil production increased 1.5 percent
in 2005, establishing a record high.

Coal and Nuclear

Coal use decreased 0.1 percent in 2005, to 27 million
tons, and has been the most heavily relied upon fuel in
Wisconsin since 1996. Coal accounted for 30 percent of
all the energy used in 2005 and 74.9 percent of the energy
used by Wisconsin utilities and independent power
producers to produce electricity. Over 80 percent of the
coal used in Wisconsin comes from the vast reserves of
low sulfur coal in Wyoming. Utility coal prices increased
7.8 percent in 2005. Because of increased maintenance at
Wisconsin’s nuclear power plants, nuclear power use in
Wisconsin decreased 23.2 percent this year and is now
26.2 percent below the record use established in 2002.

In 2005, nuclear power accounted for 12.5 percent of the

energy used by Wisconsin’s utilities to produce electricity.

Electricity

There has been a gradual shift in Wisconsin from a steam
and heat based manufacturing economy to an electronic,
service sector economy, which is increasing electricity
usage. Wisconsin has an annual growth of 2 percent in
electrical use over the past decade. Electricity sales
increased 3.4 percent in 2005. In 2005, the commercial
sector was the largest electricity user in Wisconsin, using
35.3 percent. However, the industrial and residential
sectors are not far behind, using 32.6 percent and 29.2

percent respectively.

Renewable Energy, Energy Efficiency
and the Environment

Renewable energy use increased 5.7 percent in 2005,
fueled primarily by an increase in wood and ethanol use.
Wood is still Wisconsin’s most-used renewable energy
resource, but other biomass resources, landfill gas and
ethanol, have increased recently. Wisconsin’ first two large
ethanol facilities were completed in 2002 in Monroe and
Stanley, a third one began operation in Oshkosh in 2003
and a fourth in Friesland in 2005. In 2005, Wisconsin’s
consumption of ethanol jumped 19.9 percent to 123
million gallons. However, with the addition of the
Friesland plant, Wisconsin’s 2005 production of ethanol
of 171.8 million gallons exceeded, for the second year in

a row, the state’s ethanol use. In 2005, renewable energy
produced over 2.5 billion kWh of electricity in Wisconsin.
Production of electricity from renewable energy sources
should increase in the future as Wisconsin utilities comply

with the state’s renewable energy portfolio standard.

In 2005, two key indices of Wisconsin energy efficiency
showed a decrease in energy use. These indices were
total energy use per $1,000 of gross state product and
industrial energy use per $1,000 manufacturing value
added. In the transportation sector, the long-term trend
of driving more miles per vehicle continued in 2004,
while fuel efficiency increased slightly. When comparing
Wisconsin’s 2002 per capita energy use to the other 49
states and the District of Columbia, Wisconsin is in the
middle (26th of 51), with its per capita energy
consumption 1.9 percent above the U.S. average.

Carbon dioxide emissions from energy use increased
slightly (0.6 percent) as in-state resource use of fossil
fuels increased 1.1 percent. Emissions of carbon dioxide
have now increased 25.8 percent since the 1990 base year

and are at an all time high.

Wisconsin Energy Statistics 2006 presents the most
current information available on Wisconsin’s energy
supply system and use patterns. The current edition
builds on over 22 years of continuous energy data
collection and analysis by the Wisconsin Division
of Energy.
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2 Total Energy Use

The following pages present an overview of Wisconsin’s
annual energy use from 1970 to 2005. There are two
common ways to account for energy use: resource energy
consumption and end use energy consumption. End use
refers to the energy content of electricity and other fuels
at the point of use by customers. Resource energy
includes all energy resources used to generate electricity,
including the energy content of the coal, petroleum,
nuclear and renewable fuels. Resource energy also
includes the energy used to produce the electricity
imported into Wisconsin from other states and Canada.
Because about 70 percent of the energy used to generate
and distribute electricity to its point of use is lost as waste
heat, resource consumption figures are greater than end

use consumption figures.

The chapter begins by presenting resource energy use

by type of fuel: petroleum, natural gas, coal, renewable
energy resources, nuclear power and imported electricity.
(Most renewable resource information, including solar
and wind energy, is presented in Chapter 4.) The second
table shows resource energy use by economic sector:
residential, commercial*, industrial, agricultural and
transportation. In the next two tables, annual consumption
of end use energy also is presented by fuel type and by
economic sector. Several tables follow which detail energy

use information for each economic sector.

In 2005, total resource energy consumption in Wisconsin
increased 1.1 percent, following a 0.5 percent increase in
2004. The 2005 increase in resource energy use was due

to a summer with 104 percent more cooling degree days

than 2004, an increasing state population and an
expanding economy. In 2005, because of maintenance,
nuclear power use at Wisconsin’s three nuclear power
plants decreased 23.2 percent and is now 26.6 percent
below the record use established in 2002. The hot 2005
summer and the maintenance at the nuclear plants caused
electricity imported into Wisconsin to increase 26.3
percent and natural gas use for electricity generation to
increase by over 133 percent. Electricity imports

represented 8.1 percent of all resource energy used.

Petroleum use decreased 1.3 percent in 2005, after
increasing 1.9 percent in 2004. Prior to 1996, petroleum
was Wisconsin’s leading energy source, but its share of
resource energy use has fallen from a peak of 40 percent
in 1977 to 29.2 percent in 2005. While petroleum
continues to be the leading end use energy source, it

ranks behind coal in resource energy use in Wisconsin.

In 2005, coal use by Wisconsin industry and electric
utilities decreased slightly because of problems with rail
coal deliveries from the Powder River Basin in Montana
and Wyoming. Absent the rail delivery problems a new
record for coal use in Wisconsin would have occurred.
Coal now accounts for 30 percent of Wisconsin’s resource
energy use. Coal surpassed natural gas as the state’s
second largest energy source in 1981, and in 1996 coal
surpassed petroleum as the state’s leading source of
resource energy, a lead it continues to hold. In 2005,
natural gas resource use increased 6.1 percent due to hot
summer weather, and the need to use natural gas to

generate electricity to operate air conditioners.

*In this report, commercial is defined broadly to include enterprises selling goods and services, as well as establishments such as religious and

government institutions that provide other kinds of services.
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Because of a hotter summer, an improving economy

and an increasing state population, end use electricity
consumption grew 3.4 percent in 2005. Electricity
accounted for 19.4 percent of end use energy in 2005,
compared to 8.6 percent in 1970. Two significant factors
help explain this. First, a series of warm summers during
the past several years have dramatically increased the use
of air conditioning in Wisconsin. Second, the state’s
economy and population has grown, and electricity is

used to run equipment in all aspects of our society.

In general, the residential and transportation sectors each
accounted for a little less than one-quarter of Wisconsin’s
resource energy consumption in 2005, 24.2 percent and
24.7 percent, respectively. The industrial sector used

28.7 percent of the state’s resource energy while the
commercial and agricultural sectors accounted for 20.4
percent and 2.1 percent, respectively. In 2005, residential
energy use increased 3.1 percent, commercial energy use
increased 5.3 percent, industrial energy use decreased

1 percent, agricultural energy use decreased 0.4 percent

and transportation energy use decreased 1.5 percent.

End Use Energy Consumption by Sector

In the residential sector, end use energy consumption
increased 0.9 percent in 2005. Electricity consumption
increased 6.9 percent from its 2004 level because of an
increased summer cooling load. Residential petroleum use
decreased 1.3 percent in 2005 due to a warmer winter.
Between 1970 and 2005, petroleum use in the residential
sector declined 65 percent. Natural gas use decreased 2.9

percent from 2004 and is 12.1 percent below the record

level established in 1996. Natural gas continues to be the
dominant energy source in this sector. The natural gas share
of residential end use energy consumption has increased

from 40.5 percent in 1970 to 48.4 percent in 2005.

Commercial sector end use energy consumption increased
3.3 percent in 2005. There was a 7.2 percent increase in
electricity use, a 0.6 percent increase in natural gas use
and a 1.7 percent decrease in petroleum use. Natural gas
remains the major energy source, providing 45.9 percent
of commercial sector energy in 2005. Electricity use in
this sector increased over 307 percent between 1970 and
2005, for an annual growth rate of about 4.1 percent over
the 35-year period. Electricity’s share of total commercial
energy use has increased from 18.8 percent in 1970 to
44.1 percent in 2005. Petroleum’s importance in this
sector has declined from providing 28.1 percent of the
energy used in 1970, to presently accounting for only

6.4 percent of total commercial energy consumption.

Industrial sector end use energy consumption decreased
0.3 percent in 2005. The availability of less expensive
“direct purchase” natural gas led to the substitution of
natural gas for petroleum during the past decade. In 2005,
natural gas use decreased 1.3 percent, and electricity use
decreased 2.4 percent, while petroleum use increased 8.1
percent and renewable energy use increased 3.9 percent.
Natural gas accounts for 43.6 percent of industrial end
use energy needs, with coal at 14.7 percent and electricity
at 26 percent. The remaining 15.6 percent is split between
petroleum and renewable energy. This is the first year
since 1980 that petroleum has contributed more to

Wisconsin’s industrial energy needs than renewables.
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However, renewable energy use should regain its lead in

the future as technologies continue to mature.

In the electricity generation sector, since the early 1980s,
the generation of electricity from coal and nuclear power
has dominated. In 2005, because of maintenance activities,
nuclear energy use decreased 23.2 percent and was

26.2 percent below the record high set in 2002. Coal use
decreased 0.1 percent and imports of electricity (and
associated losses) from other states and Canada increased
25.7 percent. Petroleum use increased 20 percent and
natural gas use increased over 133 percent. In 2005,

of the electricity produced in Wisconsin by utilities and
independent power producers, coal provided 74.9 percent
and nuclear generation provided 12.5 percent of the
needed energy. In 2005, the proportion provided by
petroleum, natural gas, wood and hydropower was only
12.6 percent. Independent power producers are beginning
to become a factor in generating electricity in Wisconsin

with their percentage of the electric power sold in the state

increasing from 2.6 percent in 2004 to 5.6 percent in 2005.

Natural gas is their fuel of choice, and this is reflected in

the 133 percent jump in natural gas use in 2005.

End use energy consumption in the agricultural sector
remained constant from 2004 to 2005. The 2005 decrease
in petroleum use of 0.7 percent was off-set by an increase
in electricity use of 1 percent. Agricultural use of energy
accounted for 1.7 percent of total Wisconsin end use
energy. Electricity’s share of energy used by agriculture

was over 32 percent.

In the transportation sector, motor gasoline consumption
increased every year from 1991 until 2000. In 2000,
motor gasoline consumption decreased 1.7 percent;
however, in 2001, motor gasoline resumed its upward
trend, which it continued until this year when its use
decreased 2.3 percent. Declining use through increased
efficiency kept consumption below 1973 levels until
1992, when consumption exceeded 1973 levels. One
reason for the continued increases in motor gasoline use
is the proliferation of vans, sport utility vehicles and light
trucks, which get fewer miles per gallon than passenger
vehicles. In 2005, the average statewide price of gasoline
increased by 42 cents a gallon, to $2.321 a gallon. This
resulted in a decrease in state gasoline usage of 2.3
percent in 2005. Ethanol, a renewable energy resource
primarily distilled from corn, is used as an oxygenate in
reformulated gasoline sold in southeastern Wisconsin and
to increase octane levels in a portion of the conventional
gasoline sold throughout Wisconsin. Because of its use in
reformulated gasoline, which was introduced in
southeastern Wisconsin in 1995, ethanol use in gasoline
sold in Wisconsin has increased significantly and now
provides 3.2 percent of the energy content of gasoline sold
in the state. Diesel fuel is used primarily for trucking
freight. In 2005, its price increased by 33.2 percent or
over 62 cents a gallon which was a major factor in its use
decreasing 1.9 percent. Overall, transportation’s use of
energy declined 1.3 percent. Transportation activities
consume 34.8 percent of Wisconsin’s total end use energy,
accounting for 82.6 percent of petroleum use and 12.8

percent of renewable energy end use.
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Wisconsin Resource Energy Consumption, by Type of Fuel

2005

(Trillions of Btu and Percent of Total)

Petroleum

Electric Imports®
521 (29%)

144 (8%)

Nuclear
99 (5.5%)

Renewables
81 (4.5%)

Natural Gas
404 (23%)

Coal
537 (30%)

1970-2005

(Trillions of Btu)
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2 “Electric imports” is the estimated resource energy used in other states or Canada to produce the electricity imported into Wisconsin.
This resource energy is estimated assuming 11,300 Btu of resource energy per kWh imported into Wisconsin. Values below the “0”
indicate that resource energy was used in Wisconsin to produce electricity that was exported out of state.

Source: Wisconsin Department of Administration, Division of Energy.
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Wisconsin Resource Energy Consumption, by Type of Fuel
1970-2005

(Trillions of Btu and Percent of Total)

Resource energy consumption increased 1.1 percent in 2005 to reach a new high. The 2005 summer was hotter which
increased the summer demand for electricity to run air conditioners. At Wisconsin’s three nuclear units, nuclear energy
use for electricity generation decreased 23.2 percent because of maintenance work, resulting in a 26.3 percent increase
in electricity imports. Because of problems with rail deliveries, coal, which is used primarily for electricity generation,
decreased slightly, while natural gas use for electricity generation increased. Petroleum use decreased 1.3 percent,

because of higher prices for diesel fuel and gasoline.

Year Petroleum Natural Gas Coal® Renewables® Nuclear Electric Imports® Total

1970 4577 (39.8%) 329.8 (28.7%) 355.4 (30.9%) 326 (2.8%) 1.7 (0.1%) (28.2) -(2.5) 1,149.0
1975 475.0 (38.6) 365.1 (29.7) 2623 (21.3) 36.1 (2.9) 111.2 (9.0 (20.4) -(1.7) 1,229.3
1980 454.4 (35.4) 3445 (26.9) 324.6 (25.3) 57.8 (4.5) 107.0 (8.4) (6.5) -(0.5) 1,281.9
1985 412.0 (32.4) 305.0 (24.0) 3744 (29.4) 64.1 (5.0) 118.6  (9.3) (1.8) -(0.1) 1,272.3
1990 444.4 (32.0) 306.4  (22.1) 411.4 (29.7) 639 (4.6) 1212 (8.7) 39.7 (2.9 1,387.0
1995 4733 (29.9) 381.1  (24.1) 463.7 (29.3) 69.0 (4.4) 1185 (7.5) 763 (4.8) 1,581.9
1996 488.6 (29.8) 403.7 (24.6) 486.9 (29.7) 72.8 (4.4) 109.3  (6.7) 781 (4.8) 1,639.4
1997 492.7 (30.0) 400.4 (24.4) 510.1 (31.0) 693 (4.2) 423 (2.6) 1285 (7.8) 1,643.3
1998 4914 (30.6) 361.0 (22.5) 495.8 (30.8) 63.0 (3.9) 1015 (6.3) 946 (5.9) 1,607.3
1999 508.6 (30.5) 3755 (22.5) 505.5 (30.3) 65.8 (3.9) 1241 (7.4) 88.1 (5.3) 1,667.6
2000 503.4 (29.7) 3920 (23.1) 519.4 (30.7) 68.0 (4.0) 1243 (7.3) 874 (5.2) 1,694.6
2001 506.0 (29.9) 360.1  (21.3) 521.9 (30.9) 70.0 (4.1) 1243 (7.3) 109.3  (6.5) 1,691.5
2002 515.6 (29.6) 3843 (22.1) 508.5 (29.2) 734 (4.2) 1344 (7.7) 125.7  (7.2) 1,741.9
2003 518.3 (29.5) 394.0 (22.4) 527.0 (30.0) 742 (4.2) 1319 (7.5) 1114  (6.3) 1,756.9
2004 528.0 (29.9) 381.6 (21.6) 537.0 (30.4) 76.8 (4.3) 1284 (7.3) 1144  (6.5) 1,766.1
2005P  520.9 (29.2) 404.7 (22.7) 536.6 (30.0) 81.1 (4.5) 98.7 (5.5) 143.8 (8.1) 1,785.8

2 Including petroleum coke.
b Renewables includes solar, wind, wood, biogas, bio solid waste and hydroelectric.

¢ Electric imports are the estimated resource energy used in other states or Canada to produce the electricity imported into Wisconsin.
This resource energy is estimated assuming 11,300 Btu of resource energy per kWh imported into Wisconsin. Negative percentages
indicate that resource energy was used in Wisconsin to produce electricity that was exported out of state.

P Preliminary estimates.

Source: Compiled from tables in this publication for Wisconsin petroleum, natural gas, coal, renewab