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Introduction
Affordable energy is crucial to a thriving economy. It is vital for Minnesota to promote energy policies
that support both the regional economy and the environment. Minnesota is one of the largest
Midwestern states with a significant amount of renewable resources including fertile plains and
abundant cornfields that yield crops for ethanol plants, almost 70,000 miles of rivers and streams,
and 17 million acres of forest (EIA, 2016). Minnesota needs to develop effective long-term energy
strategies to ensure low prices for residents and businesses and, as a result, a stable economy in the
future. Minnesota should implement energy policies that offer economic, health, and environmental
benefits to its citizens. These policies should address the state’s energy production deficit, the impact
of increased regulations on fossil fuels, and the state’s potential for increased renewable energy
production.

Energy Production
In 2014, Minnesota consumed 3.5 percent of the country’s total energy, yet produced only 0.54
percent (Figure 1). To encourage future economic growth, the state should strive to produce as much
energy as it consumes. When the supply of energy meets the demand from Minnesota’s consumers
and businesses, the state becomes energy independent. As shown in Figure 1, Minnesota’s share of
the country’s population, civilian labor force, and gross domestic product are all fairly consistent
(around 2 percent), yet considerably lower than its share of energy consumption and significantly
higher than its energy production. Minnesota ranks 33rd in total energy production. Investment in
new energy sources and new technologies should be considered to make-up this energy shortage.
Figure 1: Minnesota’s Demographic, Economic, and Energy Indicators
Minnesota
Share of
U.S./Rank
Demography
Population
5.5 million
1.7% / 21
Civilian Labor Force
3.1 million
1.9%
Economy
Gross Domestic Product
$316.2 billion
1.8% / 17
Vehicle Miles Traveled
56,974 million miles 1.9% / 20
Land in Farms
26.0 million acres
2.8% / 15
Energy
Total Energy Production
467 trillion Btu
0.5% / 33
Nuclear Electric Power
132.9 trillion Btu
1.6%
Biofuels
159.6 trillion Btu
8.2%
Other Renewable Energy
174.5 trillion Btu
2.3%
Total Energy Consumption
1,912 trillion Btu
3.5% / 18
Total Energy Consumption Per Capita 350 million Btu
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2014
2014
2014
2014
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Source: Energy Information Administration, U.S. Department of Energy; Federal Highway Administration, U.S.
Department of Transportation; U.S. Department of Commerce; U.S. Department of Agriculture

As illustrated in Figure 2, the state’s annual energy production increased by approximately 160
trillion Btu (British thermal units) between 2000 and 2010. This, in addition to a recent uptick in
2014, helps match the state’s supply to its consumption; however, Minnesota is still heavily
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dependent on other states for its energy consumption as the state consumes more than four times its
production.
Biofuels and renewable energy production are the main reasons for increased energy production
since 2000 (Figure 2). Nuclear power production has slightly decreased from 2000 to 2014, while
renewable energy production has slightly increased over the same period. It can be expected that as
new technologies are developed and renewable energy sources become economically competitive
against traditional energy sources, renewable energy will have an even larger role in achieving
energy independence for the state.
Figure 2: Minnesota Energy Production and Consumption Estimates, 2000-2014
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Biofuels and other renewable sources make up the largest share of the state’s energy production, at
34 percent and 37 percent, respectively. These sources also contribute a large portion on a national
level: Minnesota’s biofuels production accounts for 8.2 percent and other renewable energy power
accounts for 2.3 percent of the nation’s production of each resource. These production levels are
higher than the state’s 1.8 percent contribution to America’s overall economic output, indicating that
Minnesota specializes in biofuels and other renewable energy. These rates are consistent with the
fact that renewable resources are in abundance in Minnesota, with more than 15 percent of
Minnesota’s electricity coming from wind, solar, and biomass resources today (MDOC, 2014).
Similarly, Minnesota is one of the top 10 states with the highest capacity of wind production, doubling
the state’s capacity since 2007 and reaching more than 3,000 MW (megawatts) in July 2014
(Gomberg & Sattler, 2015).
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Despite Minnesota’s progress towards clean energy, the state is still heavily dependent on fossil fuels
to power and heat buildings across the state. Minnesota imports significant amounts of coal and
natural gas from surrounding states and Canada to make up for the lack of production and reserves
within the state. Coal imports are used in utilities and manufacturing plants, while natural gas is used
in the industrial sector and to heat two-thirds of the houses in Minnesota. Additionally, the largest
share of electricity in Minnesota is generated by coal-fired power plants in the state (EIA, 2016).
Increased federal regulations related to coal-fired emissions will likely negatively impact the future
of this energy source for Minnesota. While “clean coal” plants help to address the environmental
issues with standard coal plants, costs associated with retrofitting a plant remain prohibitive (Illinois
DCEO, 2016; The New York Times, 2016). Minnesota’s largest state public utilities company – Xcel
Energy – has announced their retirement of two coal units by 2026 (Midwest Energy News, 2015).
These factors can lead to higher prices and even less production, forcing Minnesotans to find other
energy sources to make up its deficit.

Energy Prices
Minnesota ranks 18th in the nation for per-capita energy expenditures, indicating that the state
experiences moderate energy costs. Figure 3 illustrates that Minnesota’s residential natural gas
prices are significantly lower than the U.S. average, with the state ranking 41st in the nation.
Furthermore, commercial natural gas and electricity prices are 7.6 percent and 3.1 percent below the
national average, respectively. However, residential and industrial electricity prices are 1.5 percent
and 9.6 percent above the national average.
Figure 3: Minnesota and U.S. Average Energy Prices
Minnesota
U.S. Average
Natural Gas
City Gate
Residential
Electricity
Residential
Commercial
Industrial

Percent Above/
Below U.S. Average

$2.94/thousand cu ft
$7.59/thousand cu ft

$3.18/thousand cu ft
$9.66/thousand cu ft

-7.55%
-29.84%

12.62 cents/kWh
9.78 cents/kWh
7.07 cents/kWh

12.43 cents/kWh
10.09 cents/kWh
6.39 cents/kWh

+1.51%
-3.07%
+9.62%

Rank

Period

41

Apr-16
Apr-16

21

Apr-16
Apr-16
Apr-16

Source: Energy Information Administration, U.S. Department of Energy

In general, lower energy prices are important to the state’s economy because they can contribute to
a reduced cost of living for residents and a favorable climate for businesses. While Minnesota has the
benefit of low natural gas prices, the higher residential and industrial prices make the state less
attractive compared to other lower-priced states. As previously mentioned, coal will face required
changes to adapt to regulations and the price of producing coal is extremely likely to increase. This
will lead to even higher electricity costs for the state.
Coal and nuclear power also create external costs that should be taken into account on top of the
mere consumer cost of energy. For example, Minnesota currently ranks 24th in the nation for energyrelated carbon dioxide (CO2) emissions. Emissions from coal-fired plants contribute to acid rain,
smog, and respiratory illnesses, in addition to dust and water runoff from mining and ash storage
that can contribute to polluted water (EIA, 2016).
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Unlike coal, nuclear power plants do not produce any direct emissions harmful to the environment.
In fact, nuclear power is currently one of the cleanest sources of energy. Nuclear plants, however,
produce radioactive waste that remains dangerous to the public for thousands of years. Nuclear
reactors and plants have potentially disastrous safety issues if an uncontrolled nuclear reaction
occurs, leading to widespread air and water pollution (EIA, 2015). The potential environmental and
health issues associated with coal production and nuclear power contribute to added costs for
Minnesota. Given that existing coal and nuclear infrastructure is aging, the advantages of investing in
alternative, clean energy have become more attractive. The state should invest more in clean energy
projects, increasing the amount of construction and clean energy jobs and supporting the economy.

Clean Energy
Renewable energy has taken the stage at both the federal and state level. The federal Clean Power
Plan– for which the final rule was released on August 3, 2015– sets specific CO2 emissions targets for
each state. The proposed plan is currently under judicial review, temporarily halting its
implementation. However, if it is implemented as it currently stands, Minnesota will be required to
develop a plan to reduce CO2 emissions. Minnesota Governor Mark Dayton has stated that Minnesota
will “keep moving forward on clean energy initiatives, including the development of our state’s Clean
Power Plan,” despite the halt of the federal plan (MPCA, 2016).
Figure 4: Share of Minnesota Energy Production by Source, 2000-2014
Share of Total Energy Production
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Nuclear Electric Power

56.6% 53.0% 57.1% 55.1% 52.5% 48.8% 46.7% 43.4% 38.7% 33.4% 32.8% 29.4% 30.0% 27.6% 28.5%

Biofuels

13.3% 15.6% 17.2% 20.2% 21.4% 21.5% 26.1% 26.0% 28.3% 33.7% 37.1% 37.2% 34.5% 34.8% 34.2%

Other Renewable Energy 30.1% 31.4% 25.7% 24.7% 26.1% 29.6% 27.2% 30.6% 33.0% 32.9% 30.1% 33.4% 35.5% 37.7% 37.4%
Source: Energy Information Administration, U.S. Department of Energy

On the state level, Minnesota created a mandatory renewable portfolio standard in 2007. The
renewable energy standard (RES) requires that public utilities, electric cooperatives, municipal
power agencies, and power districts operating in Minnesota have at least 25 percent of retail
electricity sales generated by renewable sources by 2025, with higher standards for Minnesota’s
largest power utility company, Xcel Energy. These sources include wind, hydroelectric, anaerobic
digestion, municipal solid waste, biomass, solar thermal facilities, and photovoltaics (NC Clean
Energy, 2015). Additionally, a minimum amount of public utility electricity sales must come from
wind and solar resources. As of 2013, investor-owned utilities are required to have 1.5 percent of
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retail electricity sales sourced from solar energy by 2020, with a goal of 10 percent of retail electricity
sales from solar by 2030 (EIA, 2016).
As shown in Figure 4, since the renewable energy standard began in 2007, the share of Minnesota’s
renewable energy production has increased. Specifically, it is the largest source of energy production
in Minnesota, accounting for 37.4 percent of total energy production in 2014, an increase of 7.3
percentage points since 2006.
Minnesota continues to be a leader of clean energy. The state is a top producer of ethanol, with 21
ethanol production plants. With the renewable energy standard in 2007, the state offered incentives
to encourage the adoption of E85, a mixture of 85 percent ethanol with 15 percent motor gasoline.
Minnesota has more E85 refueling stations than any other state and about one-tenth of the nation's
total as of 2015 (EIA, 2016). Minnesota is well-positioned to increase its renewable energy
production.

Economic and Environmental Impacts of Wind Energy
Wind serves as a primary renewable energy source in the state. Minnesota has become a national
leader in clean energy investments, ranking 8th in the country in total clean energy patents and 7th in
the nation for installed wind capacity. In 2014, wind energy accounted for approximately 16 percent
of electricity generated in Minnesota. Today, Minnesotans receive more than 15 percent of their
electricity from wind, solar, and biomass resources (MDOC, 2014).
Wind power generates positive impacts for the people of Minnesota. Previous investments already
prevent the emission of 4.9 million metric tons of carbon dioxide from Minnesota and save 2.8 billion
gallons of water every year. Wind power also generates $5 to $10 million in land lease payments
every year in Minnesota and supports jobs in Minnesota’s economy. In addition, wind power has
saved Minnesota residents millions of dollars from reduced energy costs (AWEA, 2016).
Expanding renewable energy production has been associated with lower levels of pollution. Nearly
half of all Americans reside in counties where unhealthy levels of smog increase their risk of
respiratory illnesses and lung disease (AWEA, 2009). However, reduced pollution from wind
turbines has helped to prevent asthma attacks, heart attacks, and other health problems – saving the
United States economy over $100 billion in total health care costs (Sierra Club, 2014). In Minnesota,
wind power prevents 4.9 million metric tons of state carbon dioxide emissions annually, equivalent
to the emissions of 1.0 million automobiles (AWEA, 2016). Minnesota’s investments in wind energy
foster a healthy environment.
Construction of wind energy projects create and save good, blue-collar construction and operations
jobs. These jobs can be both short-term and long-term due to the initial construction of the project
and the longstanding maintenance and upkeep. Direct construction and operations jobs require
highly-skilled workers in construction, management, and engineering. Utility and power engineers,
geophysical engineers, truck drivers, crane operators, backhoe operators, wind farm operators,
laborers, electricians, and field technicians are all occupations employed at wind power installation
sites.
These direct construction and operations jobs boost local economic development and provide new
employment opportunities in rural communities. Wind farm installations help increase activity for
local businesses that provide services during the construction period and create manufacturing jobs
in rural communities. According to the American Wind Energy Association (AWEA), wind projects in
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Minnesota created or saved between 2,000 and 3,000 full-time equivalent jobs in all sectors of the
state’s economy during their construction phases.
Workers in wind energy earn higher wages than Minnesota’s average. Average annual wages in the
clean energy sector were estimated at $71,000 in 2015. A researcher, manufacturer, installer, or
maintenance worker on wind projects earns an average salary of $61,500, about $11,500 more than
the average Minnesota employee. Employment in the clean energy sector has almost doubled from
2000 to 2014, with more than 15,000 people employed in clean energy jobs in 2014 (Minnesota Clean
Energy Economy Profile, 2014). Employment in the clean energy sector is expected to continually
expand into the future.

Conclusion
Affordable energy for Minnesota’s residents and businesses is crucial to maintaining a stable
economy in the future. Minnesota’s current energy production does not match the state’s
consumption, and is largely dependent on energy sources that are not sustainable over the long run.
As strategies are developed to achieve energy independence and replace aging infrastructure,
renewable energy and wind power should be the primary sources. Clean energy investments can
increase the state’s economic competitiveness, provide high-paying jobs, improve health and
environmental wellness, and encourage business growth in Minnesota. The state is well-positioned
to take advantage of renewable energy sources, and will develop sustainable, long-term energy
sources that provides both economic and environmental benefits.
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