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Executive Summary

M

ichigan does not need and should
not pay for new coal-fired or
nuclear power plants to meet our
electricity needs. Instead, our state should
pursue a New Energy Future based on energy efficiency and home-grown renewable
energy resources.
Such a New Energy Future would create jobs, save consumers money, stabilize
energy prices, make Michigan more energy
independent, reduce long-term economic
and environmental risk from global warming pollution and ensure that more of
Michigan’s energy dollars stay in the local
economy, as opposed to paying for coal, gas
and uranium from out of state.
In this report, we use an economic and
environmental model to compare the impacts of an innovative New Energy Future
scenario (which eliminates growth in electricity demand through energy efficiency
and generates 25 percent of electricity sales
from renewable sources by 2025) with Governor Granholm’s 21st Century Energy Plan
(which makes a smaller commitment to efficiency and renewables), and with a business-as-usual scenario (which includes no
efficiency or new renewables).
The New Energy Future scenario provides the strongest benefits for Michigan’s

economy and environment, and should
form the central part of the state’s energy plan.
Clean energy creates good jobs.
• The New Energy Future scenario
would create 88,000 person-years of
employment through 2020 (vs. business as usual), 60,000 more than the
21st Century Energy Plan. Moreover,
the New Energy Future scenario
would increase wages paid to Michigan
workers by a cumulative total of $3.3
billion through 2020, $2.3 billion
more than under the 21st Century
Energy Plan. (All dollar figures are
reported as undiscounted 2006 dollars.) While both plans would create
more jobs and increase wages further
than business as usual, the impact of
the New Energy Future scenario
would be about three times larger.
• Michigan spends more than $18 billion
per year on imports of fuel from out of
state, a tremendous drain on the state
economy. Clean energy creates jobs by
replacing expenditures for fuel with
expenditures for labor and materials
produced at home.
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• Harnessing Michigan’s well-developed
industrial base to manufacture renewable energy and energy efficiency
technologies for use and export would
provide additional significant economic advantages.
Clean energy saves consumers money
on electricity and gas bills.
• The New Energy Future scenario will
save Michigan residents and businesses
a total of more than $2.2 billion
through 2020, while the 21st Century
Energy Plan would yield $1.2 billion in
savings (compared to business as usual).
By enabling Michiganders to spend
energy bill savings for needs other
than energy, clean energy stimulates
the local economy and creates jobs.
• The New Energy Future scenario
makes a substantial commitment to
energy efficiency and renewable
energy, requiring a large influx of
capital that yields larger benefits over
the long-term.
Clean energy prevents pollution.
• During the year 2020, the New Energy
Future scenario would reduce annual
power plant air pollution by about 30
percent vs. business as usual.
• Through 2020, the New Energy
Future scenario would prevent the
emission of a cumulative total of:
* 170 million metric tons of carbon
dioxide, the leading global warming
pollutant;
* 260,000 tons of soot-forming sulfur
dioxide;
* 90,000 tons of smog-forming
nitrogen oxides; and
* 1,000 pounds of mercury, a neurological toxicant.
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• These air pollution reductions are
more than twice as much as the 21st
Century Energy Plan would yield.
Clean energy shields Michigan from the
economic and environmental risks of
building new coal-fired power plants.
• If Michigan chooses to build new coalfired power plants, it will increase the
state’s emissions of global warming
pollution. Without a large reduction in
emissions, global warming could
dramatically impact the state over the
next century—doubling or tripling the
number of days in Detroit with highs
of 90° F or warmer, reducing the
volume of the Great Lakes, causing
droughts, crop failures, extreme
weather events, and more.
• The growing urgency of addressing
global warming makes limits on
carbon dioxide pollution a virtual
certainty for the future. As these limits
are set, coal-fired power will become
more expensive. Utility companies and
their shareholders may be forced to
pay significant costs for pollution
credits or for carbon capture and
storage—damaging the state
economy.
• Because energy efficiency and
renewable energy emit no global
warming pollution, they can help
shield Michigan from these risks. And
because renewable energy is not tied to
finite fuel supplies, it can also shield
Michigan from the economic risk of
fuel price increases.
Michigan could eliminate the need to
build any new coal-fired power plants
by using energy more efficiently.
• By investing $225 million per year in
an effective energy efficiency program,
Michigan could eliminate growth in
electricity demand, greatly reducing

pressure to build any new coal-fired
power plants (or other new fossil-fuel
or nuclear facilities).
• In contrast, the 21st Century Energy
Plan recommends an energy efficiency
program funded at only $68 million
per year. This program would allow
Michigan’s electricity demand to
continue to grow at about 0.9 percent
per year—failing to alleviate the need
to build one or two new coal-fired
power plants.
• Efficiency is the most cost-effective
energy resource for Michigan.
Efficiency programs save energy at
half the cost of building, fueling and
operating a new power plant. States
with active energy efficiency programs
typically achieve energy savings at an
average cost of 3 cents per kWh or
less, compared to a cost of energy of
about 6 cents per kWh from a new
power plant. The Energy Efficiency
Resource Assessment in Michigan’s 21st
Century Energy Plan estimates that a
large block of savings can be achieved
for even less—2.57 cents per kWh.

• Renewable energy sources currently
cost the same or slightly more than
conventional power generation, but
have major advantages in avoiding
future fuel price increases and future
environmental costs such as carbon
taxes. Plus, costs are projected to
decrease as demand for renewable
energy ramps up, and fossil fuel prices
continue to climb.

Policy Recommendations
Now is the time to move Michigan toward
a clean energy future. Michigan has a oncein-a-generation chance to change course—
from old and dirty fossil fuel-based energy
to a more efficient economy powered by
renewable energy. To make this future a
reality, Michigan’s leaders should:

• The technical potential for renewable
energy generation in Michigan is large.
On-shore wind energy, biomass and
solar energy could together produce
the equivalent of more than two-thirds
as much electricity as Michigan
currently uses per year.

• Restart energy efficiency programs.
Michigan should aim, at minimum, to
meet all future growth in demand for
electricity with energy efficiency
improvements. The state should
require its utility companies to create
and fund energy efficiency programs
sufficient to reduce growth in electricity demand to zero. In addition,
Michigan should update residential
and commercial building codes, set
stronger appliance efficiency standards, and implement a “Pay As You
Save” (PAYS®) program to help
extend the leverage of energy efficiency program funding and improve
the penetration of energy efficient
products into the marketplace.

• The potential of off-shore wind energy
alone far exceeds Michigan’s current
electricity needs. Tapping into just a
fraction of this potential, Michigan
could launch a new industry and
become a regional leader in renewable
energy use and clean energy technology manufacturing.

• Adopt a renewable energy standard
of 25 percent by 2025. Michigan
should require utility companies to
generate a large and growing share of
their electricity from in-state renewable sources of energy, reaching 25
percent of sales by 2025. The standard
should focus on truly renewable

Using local resources, Michigan could
dramatically increase generation of renewable electricity.
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resources like wind, solar and clean
biomass—and exclude toxic sources of
energy like trash incineration.
• Reject new coal-fired or nuclear
power proposals. By implementing
strong energy efficiency and renewable
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energy programs, Michigan could
eliminate the need for new coal-fired
or nuclear power plants. State leaders
should implement clean energy
programs and priorities first, before
considering irresponsible and expensive proposals for new generation.

Introduction

M

ichigan’s economy needs an infusion of new energy. As of December 2006, fully 7.1 percent of
Michigan’s work force is out of a job, one
of the worst unemployment rates in the
country.1
Making up for the recent decline in the
fortunes of the auto industry will be a longterm task. However, Michigan has the resources right here at home to make a strong
start, and lay the foundation for a prosperous future.
The key is energy.
Michigan is almost entirely dependent
on other states and countries for the oil,
coal, natural gas and uranium that we use
for fuel. In 2004, Michiganders were spending more than $18 billion per year on energy supplies from out of state—surely
billions more after the fuel price increases
triggered by hurricane Katrina and turmoil
overseas.2 This is a tremendous drain on
the state’s struggling economy—equivalent
to more than 5 percent of gross state product, or more than $1,700 per person—and
a huge boon for major energy-producing
states like Wyoming, where personal incomes are growing faster than anywhere
else in the country.3

At the same time, Michigan’s overdependence on fossil fuels exposes us to serious public health and environmental risks.
Burning coal and oil has contaminated
Michigan’s rivers and lakes with mercury
pollution and dirtied the state’s air with
dangerous soot and smog. It has also created massive amounts of global warming
pollution, which has contributed to the
warming of Michigan’s climate—visible in
the early blooming of cherry trees, reduced
winter ice in the Great Lakes, and a northward shift in the range of plant and animal
species.
If we extend our dependence on fossil
fuels, we increase our vulnerability. As demand for natural gas and oil begins to exceed available supply, Michiganders will
face rapidly increasing energy prices. Increased coal consumption could delay the
day when Michiganders have clean and
healthy air to breathe, and fish without
mercury contamination. And increasing
Michigan’s use of fossil fuels will only
worsen the impact of global warming—
threatening the welfare of future generations, the ecosystems upon which life
depends, and our standing in the global
community.
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Fortunately, Michigan has better solutions to its energy problems. Technologies
exist that can dramatically reduce our consumption of energy, while at the same time
drawing more of that energy from clean,
renewable sources like wind, biomass and
sunlight. Pursuing such a “New Energy
Future” would begin to free Michigan from
its dependence on fossil fuels, keep more
energy dollars in-state, create jobs, allow
the state to do its part to reduce global
warming and safeguard future economic
and national security.
Developing these resources will help
Michigan build and diversify its economy
into the 21st century. Utilizing efficiency

10 Energizing Michigan’s Economy

and renewable resources would prompt the
growth of a new manufacturing industry to
supply the state with clean energy technologies. It would also help set up the state to
capitalize on rapidly growing future regional and global demand for efficient
products and renewable energy components.
Moving beyond solutions that worked in
the past—like building more coal-fired
power plants—can yield significant returns
for Michigan. This report quantifies the
benefits for Michigan’s economy of investing in a serious program to improve the
efficiency of electricity use and tap into the
state’s home-grown renewable energy resources.

Clean Energy Benefits
Michigan’s Economy

E

lectricity is a central part of Michigan’s
economy. It provides power for everything from lighting to powering industrial equipment to maintaining a comfortable environment in homes, shops, and
offices across the state—making the modern economy possible.
Choices about how Michigan generates
its electricity affect the economy. However,
the impact is much broader than the price
we pay for every kilowatt-hour (kWh). (See
Appendix I for an explanation of electricity
terms.) Simply choosing the energy options
that deliver the cheapest short-term electricity rates—as some participants in the
crafting of Michigan’s 21st Century Energy
Plan advocate—will not deliver the best
results overall.
First, people and businesses value the
services energy provides—not energy itself.
Consumers benefit if they can get the same
services—such as heating, lighting, or appliance use—at a lower total cost. Energy
efficiency programs—even though they
may require a slight increase in the per-kilowatt-hour cost of electricity—lower consumers’ overall bills and reduce total future
electricity system costs, thus saving everyone money in the long run.
Second, different energy sources send

money to different parts of the economy—
acting as either a drain or a stimulus to the
state’s overall economic health. For example, purchasing coal to run a power plant
sends money out of state to pay for mining
and transportation. In contrast, purchasing
biomass from a Michigan farm to use in a
power plant would keep more of the money
local, and have a greater positive impact on
the state economy. (See “Clean Energy is
a Local and Growing Resource” on page
13.)
Also, developing the capacity to manufacture technology like wind turbines that
are in demand elsewhere can provide a
strong stimulus for the economy—much as
the auto industry has done for Michigan
over the years.
Finally, choices about energy sources
have profound impacts on our health and
our environment. For example, Michigan’s
reliance on old coal-fired power plants
causes air pollution that takes a serious toll
on public health—including nearly 1,000
premature deaths a year caused by soot
pollution and extensive mercury contamination in Michigan lakes exposing children
to the risk of developmental disability.4
Continued reliance on fossil fuels has
helped make the U.S. the world’s leading
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contributor to global warming—which
could increase average summer temperatures in Michigan by 7° to 10° F by the year
2100, doubling or tripling the number of
days in Detroit with highs over 90° F and
radically altering Michigan’s landscape and
natural resources.5
It is in this context that we must address
the energy choices that Michigan now faces.
If Michigan continues to go about business
as usual, the state is likely to build several
new coal-fired power plants to meet electricity demand, projected to grow at about
1.3 percent per year through 2020.6 If
Michigan adopts the governor’s 21st Century Energy Plan, which includes a small
commitment to energy efficiency and renewable energy (an efficiency program with
initial funding of $68 million per year and
a renewable energy standard of 10 percent
by 2015), the state will need to build one
or two new power plants, likely coal-fired,
to meet future electricity needs.7
On the other hand, Michigan could
transform how it produces and consumes
energy, following a New Energy Future
scenario. This strategy would increase
Michigan’s reliance on renewable forms of
energy such as wind, biomass and solar

power—reaching 25 percent of total electricity generation by 2025. It would also tap
into Michigan’s vast “strategic reserves” of
energy efficiency—a resource that could
cost-effectively eliminate growth in demand for energy for the foreseeable future.
The clean energy path is not unique. In
fact, 18 other states already have strong
energy efficiency programs and 22 states
have a renewable energy standard. Many
other developed countries have far surpassed these goals. However, Michigan is
in a unique position because of our need to
reinvent our economy and because of our
tremendous potential for clean energy production and deployment.
In this report, we use an input-output
model of the Michigan state economy to
compare the impacts of three different energy strategies: business as usual, the
governor’s 21st Century Energy Plan, and
a New Energy Future scenario. The model
describes how changes in spending driven
by the alternate policies affect the overall
economy and the environment. (See the
Methodology section on page 45 for more
details.)
The results confirm the findings of a raft
of earlier studies: implementing a robust

Table 1: Cumulative Net Impact of 21st Century Energy Plan and New Energy
Future Scenario vs. Business as Usual (2007-2020)
Measure

21st Century
Energy Plan

New Energy
Future Scenario

Jobs Created (Person-Years of Employment)
Wages Paid
Increase in Gross State Product
Net Consumer Savings on Energy
Avoided Global Warming Pollution (CO2)
Avoided Smog-Forming NOx Emissions
Avoided Soot-Forming SO2 Emissions
Avoided Mercury Pollution

28,000
$1.1 billion
$80 million
$1.2 billion
70 million metric tons
40,000 tons
120,000 tons
450 pounds

88,000
$3.3 billion
-$10 million
$2.2 billion
170 million metric tons
90,000 tons
260,000 tons
1,000 pounds

Note: All impacts are above and beyond the business-as-usual case. All dollar figures are expressed in 2006
values and are not discounted. Any apparent discrepancies between Table 1 and Table 2 are due to rounding.
For a detailed explanation of the methodology behind the results, see page 45.
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Table 2: Cumulative Net Impact of New Energy Future Scenario vs. 21st
Century Energy Plan (2007-2020)
Measure

Additional Impact of New Energy
Future Scenario over 21st Century
Energy Plan

Jobs Created (Person-Years of Employment)
Wages Paid
Increase in Gross State Product
Net Consumer Savings on Energy
Avoided Global Warming Pollution (CO2)
Avoided Smog-Forming NOx Emissions
Avoided Soot-Forming SO2 Emissions
Avoided Mercury Pollution

60,000
$2.3 billion
-$90 million
$1.1 billion
90 million metric tons
50,000 tons
140,000 tons
520 pounds

clean energy plan will create thousands of
good-paying jobs and save Michiganders
billions of dollars on their energy bills. (See
“Clean Energy Policies Benefit the
Economy” on page 14.)
Energy efficiency, wind, clean biomass,
and solar energy technologies can provide
a clean and sustainable supply of electricity
for Michigan. At the same time, these technologies are also an economic development

tool that Michigan can use to move its
economy forward. Table 1 compares the
21st Century Energy Plan and the New
Energy Future scenario to business as usual
in terms of economic and environmental
impacts. Table 2 compares the New Energy Future scenario directly with the 21st
Century Energy Plan, showing the economic advantages of a stronger commitment to energy efficiency and renewables.

Clean Energy is a Local and Growing Resource

M

ichigan has no coal or uranium reserves. And, Michigan’s oil and gas production is declining, while use is increasing. The average natural gas well operating in Michigan in 2005 produced 75 percent less gas per day than the average well
in operation in 1990, despite improvements in extraction technology.8 Michigan’s
natural gas production reached an all-time high in 1997, and has since entered a
decline.9
In contrast, clean energy is a growing resource. As we learn more about how to
use energy efficiently and more effectively tap into the vast and local resources of
wind, biomass and sunlight, the quantity of energy available increases. Moreover,
as technologies designed to save energy and renewable energy systems are deployed
in larger numbers, the resulting economies of scale will bring about lower prices.
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Clean Energy Policies Benefit the Economy

T

he results of this study confirm and compare favorably with other recent
research. In fact, this study’s results are conservative by comparison:

• In 2001, researchers at the University of Illinois’s Regional Economics Application Laboratory determined that a regional plan to boost energy efficiency,
renewable energy and combined heat and power would create 38,000 jobs in
Michigan and increase the gross state product by $3.4 billion by 2020.10
• In January 2005, the American Council for an Energy Efficient Economy
estimated that a five-year regional energy efficiency program could create
over 11,000 jobs in Michigan.11
• The Union of Concerned Scientists estimates that a national renewable
energy standard achieving 20 percent renewable energy by 2020 would
increase employment in Michigan by 4,900 jobs—more than twice the expected impact from building more natural gas or coal power plants.12
• The Renewable Energy Policy Project estimates that national efforts to build
large amounts of solar and wind energy facilities would create more than
9,000 manufacturing jobs in Michigan.13
• In an earlier report, Environment Michigan Research & Policy Center
estimated that enacting a national renewable energy standard of 20 percent by
2020 and redirecting fossil fuel subsidies in the 2005 energy bill to energy
efficiency and renewable energy programs would create 3,300 jobs per year in
Michigan and increase the state’s GSP by an average of $20 million per year
from 2005 to 2020.14

Employment Gains
Investing in energy efficiency and renewable energy would bring jobs to Michigan.
Compared to business as usual, the New
Energy Future scenario would increase
employment through the year 2020 by

88,000 person-years, 60,000 more than the
21st Century Energy Plan. The New Energy Future scenario would also increase
wages paid to workers by a total of $3.3 billion through 2020, $2.3 billion more than
the 21st Century Energy Plan. (See Table 3.)

Table 3: Employment and Wage Impact of New Energy Future Scenario
Measure

Impact over
Impact over 21st
Business as Usual Century Energy Plan

Cumulative Employment Created (2007-2020)
Cumulative Wages Paid (2007-2020)

88,000
$3.3 billion
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60,000
$2.3 billion

Michigan spends more than $18 billion
per year on imports of fuel from out of
state.15 The state is almost completely dependent on imports—relying on other
states or countries for 100 percent of its coal
and uranium, 96 percent of its oil, and 75
percent of its natural gas.16 This is a tremendous drain on our economy.
Clean energy creates jobs by replacing
expenditures for fuel with expenditures for
labor and materials produced at home. By
keeping more energy dollars local, clean
energy policies have a net positive impact
on employment in the state.
Clean energy policies also produce more
jobs than business as usual because they
stimulate industries that are more efficient at creating jobs than other parts of
Michigan’s economy. For example, wind
and solar energy direct more investment
into construction than coal- or gas-fired

plants. For every $1 million spent on
construction in Michigan, 15.1 jobs are created. Alternatively, investing $1 million
dollars in oil and gas extraction creates
only 7.9 jobs, while putting $1 million into
natural gas distribution creates only 3.8
jobs.17
Figure 1 shows the trajectory of net cumulative job creation due to investment in
clean energy, above and beyond the business-as-usual case. Similarly, Figure 2
shows the cumulative impact on net wages
paid to workers in Michigan. Both figures
show that a deeper commitment to renewables and energy efficiency lead to greater
employment and wage increases for Michigan. The increases in jobs and wages are
driven by changes in spending patterns
within the economy as a result of investment in energy efficiency and renewable
energy programs.

Cumulative Increase in Employment
(Person-Years)

Figure 1: Cumulative Net Employment Increase under New Energy Future
and 21st Century Energy Plan (vs. Business as Usual)
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Gambling on Coal

I

nvestments in coal-fired power plants are not only less effective at creating jobs in
Michigan than energy efficiency and renewables—they also impose serious economic risks for utilities, their shareholders, their customers and the state as a whole.
Any new coal-fired power plants will be built in the face of a clear scientific
consensus that humans are causing global warming by burning fossil fuels. Regulations to limit and reduce global warming pollution are imminent—and they will
make generating electricity from coal much more expensive.
There is growing consensus, even within the United States, that concerted action must soon be taken to curb global warming emissions. For example:
• In 2005, seven northeastern U.S. states reached an agreement on the Regional
Greenhouse Gas Initiative (RGGI), a program designed to reduce carbon
dioxide pollution from power plants.18 Subsequently, Maryland adopted a law
that joins Maryland to the RGGI pact and sets tougher emission limits on the
seven dirtiest power plants in the state.19
Continued on page 17

Figure 2: Cumulative Net Wage Increase under New Energy Future and 21st
Century Energy Plan (vs. Business as Usual)
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Continued from page 16
• Governor Arnold Schwarzenegger of California (the state with the secondhighest emissions of carbon dioxide) issued an executive order in 2005 setting
a global warming pollution reduction target of 80 percent below current levels
by 2050.20 In September 2006, the state enacted a legally binding cap on
emissions from the state’s largest emitters.21
• In June 2005, the U.S. Conference of Mayors voted unanimously in favor of
the Climate Protection Agreement, which matches the Kyoto Protocol’s goal
of reducing global warming pollution by 7 percent below 1990 levels by
2020.22 The Conference represents 1,183 cities from all 50 states, including
Detroit, Grand Rapids, Warren, Flint, Sterling Heights, Lansing, Ann Arbor,
and more.
• Legislation is pending in the 2007 United States Congress that would
significantly limit global warming pollution from power plants and other
sources across the United States. The pending bills require pollution reductions as deep as 80 percent below 1990 levels by mid-century.23
Companies that choose to move forward with coal-fired plants in the face of this
knowledge expose themselves, their shareholders and their ratepayers to a substantial economic risk. Owners of coal-fired power plants could be required to pay
for the right to emit carbon dioxide into the environment—either through a carbon tax designed to reduce emissions or through the purchase of pollution permits. In either case, the cost of producing electricity from coal-fired power plants
would increase and the value of those plants would decline relative to other, less
carbon-intensive forms of generation.
Another possible scenario is that coal-fired power plant owners would be required to install equipment to capture and store carbon dioxide emissions from the
plant. Such investments are likely to be very expensive. The Electric Power Research Institute (EPRI) estimates that energy from a conventional coal-fired power
plant would cost 77 percent more with carbon capture and storage.24 Even energy
from an IGCC coal plant, the type of plant best suited for carbon capture, would
cost over a third more with carbon storage. Moreover, carbon storage—on the
scale at which it must be implemented to fight global warming—is an immature
technology with serious questions about its future viability. As of 2006, there are
only 21 demonstration projects in the world, and not one of them is large enough
to store the lifetime emissions of even one power plant.25
In October 2006, the government of the United Kingdom released a report
concluding that each metric ton of carbon dioxide released causes a minimum of
$160 worth of damage to the world economy.26 If these costs were included when
investors and utilities were making decisions about how to spend their money, coal
would immediately become too expensive to consider (with added costs close to 14
cents per kWh).
In contrast, clean energy options do not emit carbon dioxide and thus would
shield Michigan from the economic risk of future regulation of global warming
pollution.
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Clean Energy Creates Skilled,
High-Paying Jobs
Investment in renewable energy and energy
efficiency directly creates quality jobs in
manufacturing, construction and building
trades, operation and maintenance, and
finance.

Manufacturing
Michigan’s well-developed industrial base
makes it an ideal site for manufacturing
energy efficient products and components
for renewable energy systems.
Energy efficiency programs require
technologies that use less energy, and companies employ people to design and manufacture those technologies. Opportunities
for more energy efficient products encompass nearly the entire spectrum of manufacturing. Companies could produce
energy efficient lighting systems, dishwashers, power supplies, windows, industrial
motors, electronic controls and countless
other energy-using products. By increasing demand for these types of products,
energy efficiency programs can directly create manufacturing jobs.
For example, Michigan is home to
Insulspan, a manufacturer of insulated panels used to make housing and buildings more
efficient to heat and cool. The company
employs about 100 people in Blissfield.27
Similarly, renewable energy systems require highly skilled manufacturing workers who design and build components of
wind turbines, solar panels and other technologies.
Much of the work involved in creating a
wind farm goes into manufacturing components, which include rotor blades, structural towers, hubs, transmissions,
generators and assorted electronic controls.
According to a survey of wind energy companies by the Renewable Energy Policy
Project (REPP) in 2001, manufacturing 10
MW of wind turbines requires a year of
labor from 32 full-time workers.28 For example, Kaydon Corporation, based in Ann
Arbor and with plants in Muskegon, manu-
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factures precision bearings used in mid- to
large-sized wind turbines. Kaydon is North
America’s leading supplier of wind turbine
bearings that are required for critical pitch,
yaw, and gearbox applications.29
Similarly, much of the work behind solar energy involves manufacturing. Building a photovoltaic panel requires creating
cells from silicon and glass, installing wires
and other electrical components, and assembling them into a unit. According to a
2002 analysis by University of CaliforniaBerkeley Professor Daniel Kammen, by the
end of the decade, manufacturing a megawatt of solar photovoltaic panels will require nearly six full-time employees
working for a year, given likely improvements in economies of scale and manufacturing technology.30
Michigan is home to two of the world’s
most important solar-related manufacturing companies: United Solar Ovonic and
Dow Corning’s Hemlock Semiconductor.
United Solar Ovonic operates the
world’s largest thin-film solar photovoltaic
manufacturing facility in Auburn Hills. The
facility uses a process analogous to printing a newspaper to layer very thin solar
photovoltaic cells on a thin sheet of steel
over a mile long, which is then assembled
into panels. The company predicts that the
scale and efficiency of this process will
lower the cost of their solar panels far below conventional solar materials and reach
cost competitiveness with fossil fuels.31 As
of the end of 2006, the company is capable
of manufacturing 58 MW worth of solar
capacity per year.32 The company currently
employs over 400 people in Michigan.33
To meet the rapidly expanding demand
for solar panels, United Solar Ovonic plans
to more than quadruple its manufacturing
capacity by 2010.34 The company selected
Greenville, Michigan as the site for its third
manufacturing plant.35 The new 50 MW
facility will create 200 direct jobs in
Greenville, and pave the way for the potential for up to 1,000 additional jobs as the
company continues to expand.36
Hemlock Semiconductor, based in

Hemlock and owned by Dow Corning, is
the world’s leading producer of polycrystalline silicon, a primary ingredient in solar panels. Hemlock expects the solar
industry to grow by more than 20 percent
per year over the next decade.37 Driven by
this growth, the company began an expansion of its headquarters facility at the end
of 2005, increasing its manufacturing capacity by 50 percent.38 The expansion will
create approximately 150 full-time jobs and
an equal number of contractor positions,
plus employ 400 people during construction.39 Upon completion of the project in
2008, Hemlock will employ about 500
people directly, and support 600 contractors.40
By increasing local demand for renewable energy and energy efficient products,
Michigan could create and enhance the
opportunity for new companies to locate
facilities in Michigan while bolstering the
state’s existing clean energy businesses. The
state has a well-developed industrial base
and access to ports on the Great Lakes—
assets that could attract manufacturers interested in tapping into the regional and
global clean energy market. For example,
the Spanish wind turbine manufacturing
company Gamesa located its U.S. headquarters in Pennsylvania in part because of
the state’s commitment to renewable energy, as well as its strategic location.41
However, to take into account the fact
that economic activity for manufacturing
is not necessarily tied to Michigan, we assume that 80 percent of all expenses for
clean energy programs, including energy
efficiency programs, renewable energy financing and ongoing operation and maintenance, will be local. (See Methodology
for more details.)42

Building Trades, Construction and
Installation
Installation of energy efficiency measures
and renewable energy facilities typically
involves local construction firms and general contractors, boosting local economies.
Energy efficiency programs increase the
demand for builders, general contractors

and energy service companies to install and
maintain energy efficiency measures. For
example, architecture and design firms help
plan energy efficient structures. Consulting
firms help businesses meet building codes.
Energy service companies provide a wide
range of energy-related services, from identifying efficiency opportunities to facilities
management. Engineering firms create
technical solutions. Contractors provide
installation and service for heating, ventilation, air conditioning, and refrigeration
systems. All of these activities support jobs.
Similarly, wind farm installation also requires local workers. Large wind farms can
need up to 300 workers on site during construction. These workers assemble turbines,
erect towers, pour concrete, build roads,
and lay cable.43
For example, Noble Environmental
Power is building a wind farm in Huron
County in Michigan’s thumb. The project
broke ground in 2006. In the first phase,
the company is building 32 wind turbines,
creating about 200 jobs during construction.44 Over the next few years, the wind
farm will expand to well over 100 turbines,
creating additional jobs.45

Operation and Maintenance
The operation and maintenance needs of a
wind farm or a biomass facility create permanent, high-quality local jobs ranging
from servicing turbines to accounting.
Wind farms need staff to operate and
regularly service the turbines throughout
their roughly 30-year lifetimes. A recent
survey of large wind farms in Texas found
that every 100 MW of capacity requires six
full-time employees to operate, monitor,
and service the turbines.46 The first phase
of the Noble Thumb Windpark in Huron
County will create 10 full-time operation
and maintenance jobs.47

Spillover Effects
Each dollar spent on renewable energy creates impacts that ripple outward through
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Renewable Energy Facilities Have Larger Direct
Economic Impact than Coal or Gas-Fired Power Plants

T

he National Renewable Energy Laboratory found that a wind farm in Michigan
has about twice the direct economic impact of an equivalent coal or gas-fired
power plant. (See Figure 3.) Much of the benefit stems from the fact that for gas or
coal, more of the investment ends up leaving the state for fuel purchases. Additional benefits arise from the fact that wind facilities require more land than traditional power plants, and thus pay a proportionally larger share in property taxes.
Wind facilities also provide more economic impact during construction than either coal- or gas-fired plants.

Figure 3: Direct Economic Impact of Equivalent Electric Generation
from Wind, Gas and Coal Power Plants in Michigan48
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Similarly, a variety of studies confirm that renewable energy generates more
jobs per unit of energy produced than fossil-fuel technologies—even when looking
at the U.S. economy as a whole.49 (See Figure 4.) The data in Figure 4 include
consideration of jobs all across the U.S. (like fuel processing), and not just in a
single state.

Figure 4: Jobs per Unit of Energy from Renewable and Fossil
Technologies, U.S.50
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the local economy, extending far beyond the
direct creation of jobs at energy facilities.
For example, workers at a manufacturing plant need raw materials and equipment. Their work in assembling turbines
supports jobs in equipment manufacturing
and component supply. Contractors at a
construction site need concrete and heavy
equipment, and their work supports additional jobs supplying these needs. In addition to these indirect jobs, workers spend
some of their wages in the local economy,
purchasing goods and services like groceries and housing, supporting additional
workers.

Consumer Savings
Clean energy saves consumers money on
their electricity and gas bills, particularly
in the long run. As a result, people have
extra money to spend, which can stimulate
Michigan’s economy and create jobs. This
effect accounts for much of the economic
stimulus documented in this report.
Both the 21st Century Energy Plan and

the New Energy Future scenario would
save Michigan residents and businesses substantial amounts of money compared to
business as usual. Under the New Energy
Future scenario, cumulative consumer savings on energy through 2020 would total
$2.2 billion, while under the 21st Century
Energy Plan, consumer savings would reach
$1.2 billion.
While the New Energy Future scenario
requires a greater up-front commitment of
resources, it also delivers greater benefits
down the line. In 2020, the New Energy
Future scenario would be delivering over
$1 billion in energy savings per year.
In 2014, the annual savings under the
New Energy Future scenario would begin
to exceed those available under the 21st
Century Energy Plan. (See Figure 5, which
shows the course of consumer savings, reflecting an initial investment in clean energy technology, followed by big dividends
in the years to come as Michiganders are
able to achieve more with less energy.) After 2018, the cumulative savings under the
New Energy Future scenario would exceed
the 21st Century Energy Plan, growing
rapidly thereafter.

Figure 5: Net Annual Consumer Savings under New Energy Future and 21st
Century Energy Plan (vs. Business as Usual)
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Under the New Energy Future, the average Michigan residential electricity customer would be saving more than $85 per
year on electricity in 2020, compared to the
business-as-usual course. 65 Michigan’s
commercial and industrial electricity consumers would save money, too. In 2020,
businesses and industry would altogether
save more than $760 million on electricity
bills under the New Energy Future. Under the 21st Century Energy Plan, savings in the year 2020 would be about 57

percent less—but still substantially greater
than under business-as-usual conditions.
Much of the savings stem from energy
efficiency programs, which help consumers use less energy—directly translating
into smaller energy bills.
Energy efficiency and renewable energy
have broader benefits for everyone who
uses energy—through indirect effects on
the price of energy. First, energy efficiency
programs and renewable energy can reduce
peak demand for electricity, reducing the

Renewable Energy Can Stimulate Rural Economies
Local Jobs
Renewable energy installation can create jobs in rural parts of the state. Wind
farms in particular are often located in places where local economies depend on
farming or resource extraction. Local jobs include construction and facility installation, operation and maintenance of the facility after it is constructed, and jobs
induced by the additional money the workers spend in the local economy.
Landowner Royalties
Rural landowners who lease their property for a wind facility can create an additional source of income. Unlike the income from a typical harvest, payments from
wind energy are steady and year-round. The Union of Concerned Scientists estimates a typical farmer or rancher with good wind resources could increase the
economic yield of their land by 30-100 percent.51
Lease terms vary, but they typically represent 2.5 percent of gross revenue from
electricity sales.52 Assuming a contract price for electricity generated from wind
power of 3 ¢/kWh, a single 1.5 MW turbine would bring the landowner $3,285
each year.53 For example, the initial 32 wind turbines at the Noble Thumb Windpark
in Huron County will generate hundreds of thousands of dollars in easement payments to local landowners over 20 years.54 In the case of land owned by a local
government, leasing income could be funneled into local schools and services.
Under the New Energy Future scenario, energy produced by on-shore wind
farms in Michigan through 2020 could supplement rural landowner income by
about $60 million, benefiting farmers, other private landowners, and local and state
government.55 In contrast, the 21st Century Energy Plan projects a smaller amount
of wind development, which would yield on the order of $30 million in landowner
income through 2020.56
Local Tax Income
Renewable energy equipment will raise the property tax base of a county, creating
Continued on page 23
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need to use the most expensive sources of
electricity (such as a peaking natural gas
power plant), and protecting electricity
consumers from the impact of fuel price
spikes. As a result, these programs can have
a stabilizing effect on the overall price of
electricity.
Second, both energy efficiency and renewable energy reduce the demand for
natural gas and ease the upward pressure
on natural gas prices. As a result, people
and industries that depend on natural gas

will have slightly smaller bills than without
natural gas conservation efforts. These savings can then be reinvested in other parts
of the economy, rather than spent on highpriced fuel imported from out of state. This
additional spending creates jobs throughout the economy.
Reduced natural gas prices are especially
important for industries like Dow Chemical that require natural gas as a raw material to manufacture products. Dow, based
in Midland, Michigan, understands that

Continued from page 22
a new revenue source for education and other local government services. For example, the Noble Thumb Windpark in Huron County will generate more than
$6.5 million in property tax revenues over 20 years.54
Under Michigan law, renewable energy equipment will not be required to pay
property taxes until 2013. However, communities may negotiate “host fees” in lieu
of property taxes. In the case of a Michigan wind farm, one renewable energy developer estimated that the fee could be in the range of around $5,000 per turbine
per year.57
The New Energy Future scenario would funnel over $800 million into local
government coffers through 2020.58 (While the state has not yet developed any
rules governing offshore wind farms, we assumed that offshore facilities would be
taxed in a manner analogous to on-shore facilities for this estimate.) In contrast,
the 21st Century Energy Plan projects less renewable energy deployment in Michigan, yielding an estimated property tax impact on the order of $470 million.59
Renewable energy can provide more local tax income, distributed across more
Michigan communities, than traditional fossil-fuel technologies. Coal-fired power
plants pay a proportionally smaller share in property taxes than renewable energy,
because they require less land.60 The National Renewable Energy Lab estimates
that wind would provide about double the tax income as coal-fired plants in Michigan on an energy equivalent basis.61

Energy Crop Production
Using tree trimmings for energy, or specifically growing a crop for energy on a
plot of land, can also help advance the economies of rural parts of Michigan.
For example, the Oak Ridge National Laboratory estimates that planting and
harvesting 188 million dry tons of switchgrass, an energy crop, would increase
total U.S. farm income by $6 billion.62 Michigan has at least 8 million acres of land
suitable for growing switchgrass or woody crops like willow or poplar.63 In contrast, for traditional energy technologies, Michigan has to import 100 percent of
its coal and uranium, 96 percent of its oil, and 75 percent of its natural gas—sending valuable resources out of state.64
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energy efficiency is an important part of a
strategy to bring down gas prices and thus
the cost of producing products.
Recent studies estimate that for every 1
percent reduction in national natural gas
demand, natural gas prices fall by 0.8 percent to 2 percent below forecast levels.67
Modeling the impacts of a hypothetical
national renewable energy standard and
energy efficiency effort in effect starting in
2003, the Lawrence Berkeley National
Laboratory found natural gas bill savings
with an estimated net present value as high
as $73 billion through 2020.68 The Midwest Natural Gas Initiative, coordinated by
the Midwest Energy Efficiency Alliance
(MEEA), has a goal of decreasing natural
gas consumption by 1 percent per year for
five years in eight Midwestern states. According to an analysis by the American
Council for an Energy Efficient Economy,
doing so will decrease wholesale natural gas
prices by as much as 13 percent.69 If the
initiative is successful, the net economic
savings to Michigan customers will be $745
million by 2010 along with creating an estimated 5,170 new jobs and $130 million
in additional employee compensation.70
Reduced natural gas demand driven only
by the state-level New Energy Future
policy evaluated in this report would produce a more modest reduction in gas prices,
producing savings in Michigan with a cumulative value on the order of $210 million

“We can’t wait much
longer for increased energy
efficiency in this country.”
— Peter Molinaro,
Vice President of Federal and State
Affairs, Dow Chemical, January 200566
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between 2007 and 2020 (non-discounted,
and excluding any electricity price reduction that could occur as a secondary result).
In contrast, the 21st Century Energy Plan
would produce non-electricity natural gas
savings on the order of $90 million.

Economic Output
Economic output is often measured by
Gross State Product (GSP). GSP represents the market value of all final goods and
services produced within a state in a given
period of time—or the sum of value added
by all consumption, investment, government spending and exports, minus imports.
While GSP can capture some important
trends in describing the economy, it is not
necessarily a good measure of public welfare and prosperity. For example, rebuilding after a natural disaster could produce a
lot of economic activity—but natural disasters typically cause more harm than good.
Similarly, building a new coal-fired power
plant requires a lot of capital investment
and thus has a positive effect on GSP.
In contrast, strong energy efficiency programs transfer investment away from new
coal-fired power plants and put some of that
money back in Michigander’s pockets—
where it can have a real impact in people’s
daily lives.
The effect of energy efficiency programs
on GSP depends on assumptions of the
fraction of energy bill savings that will be
re-spent within Michigan’s economy, as
opposed to spent out-of-state. If more energy bill savings stay within Michigan, the
positive impact on GSP will be larger.
We assume that 80 percent of energy bill
savings will be re-spent in the Michigan
economy. Using this assumption, the New
Energy Future scenario effectively results
in no net change in GSP through 2020. In
the first few years of the New Energy Future scenario, initial investments in
renewables and efficiency programs will
have a large net positive effect on GSP.

However, as efficiency programs begin to
have an effect, they will reduce the overall
amount of money going into the electric
utility sector of Michigan’s economy, reducing the overall amount of capital invested
in new power plants, and thus lowering
GSP. In comparison, the 21st Century Energy Plan, would increase Michigan’s GSP
by a cumulative net of $80 million through
2020 (vs. business as usual). (See Figure 6.)
Other studies that include a larger geographic area (such as the entire Midwest or
the U.S. as a whole) capture a higher fraction of re-spending and show large GSP
benefits. (For examples, see Clean Energy
Policies Benefit the Economy on page 14.)
Should more than 80 percent of the money
spent stay in Michigan, the GSP benefits
of Michigan’s clean energy policies would
be greater.
To put this in perspective, these net
changes in GSP are small compared to
overall Michigan GSP. The U.S. Department of Energy forecasts that, under business-as-usual conditions, Michigan GSP

will reach $567 billion by 2020. The change
in GSP modeled in the 21st Century Energy Plan is relatively small—on the order
of 0.01 percent of total GSP in 2020.
Michigan can work to increase its GSP
by encouraging neighboring states to adopt
their own clean energy strategies, and using incentives to develop Michigan into a
regional manufacturing center for efficient
technologies and renewable energy components. By harnessing its manufacturing
base and shipping advantages to produce
clean energy technology for other markets,
Michigan can expand the economic benefits of clean energy.
For example, a 2001 report by the University of Illinois’ Regional Economics
Application Laboratory evaluated the economic impact of a Midwest regional strategy to eliminate growth in electricity
demand and increase the use of renewable
energy and efficient combined heat and
power facilities. The report found that
Michigan’s GSP would increase substantially, growing $3.4 billion by 2020.71

Figure 6: Cumulative Net Impact of the New Energy Future Scenario and the
21st Century Energy on Gross State Product (vs. Business as Usual)
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Reduced Pollution
In addition to economic benefits and monetary savings, investing in energy efficiency
and renewable energy would reduce global
warming and help create a cleaner, healthier
future for Michigan. Following the New
Energy Future scenario would significantly
reduce emissions of carbon dioxide, the
leading cause of global warming, as well as
speed progress in reducing soot, smog and
mercury pollution, which damage public
health. Table 4 summarizes the pollution
prevention impacts of the New Energy
Future scenario and the 21st Century Energy Plan.

Reduced Global Warming Pollution
Global warming poses a serious challenge
to Michigan’s future. Scientists have concluded that pollution caused by human activity is driving a warming trend now
apparent across the globe.
The consensus view of the scientific
community is that most of the global warming that has occurred is directly due to human activities, particularly the burning of
fossil fuels. Fossil fuel combustion releases
carbon dioxide, which traps solar radiation
reflected from the earth’s surface that normally would escape back to space. Carbon
dioxide levels in the atmosphere are now
increasing faster than at any time in the last
20,000 years, and are likely higher now than
at any point in the last 20 million years.72

Average temperatures worldwide have
risen by about 1.4° F in the past century
and now are increasing at a rate of about
0.36° F per decade.73 The 10 warmest years
in the global record have all occurred since
1990, and 2006 was the warmest year to
date in the lower 48 states.74
Already, warming-induced changes are
visible in Michigan. Before 1980, Grand
Traverse Bay froze during most winters (85
percent). However, since 1980 the bay is
freezing over only approximately 20 percent of the time.75 Spring is arriving sooner,
cherry trees are blooming about a week
earlier, and Canada geese are shifting their
migration patterns.76 Worldwide in the last
half of the 20th century, 1,700 plant, animal
and insect species shifted toward the earth’s
poles at an average rate of about 4 miles
per decade.77
In Michigan, scientists predict that summer temperatures could be 7° to 10° F
warmer than today by the year 2100.78 The
number of days in Detroit with highs of
90° F or warmer could double or triple
(reaching 30 to 50 days per year).79
Warming on such a scale would have
serious consequences for Michigan and the
world. For example, a recent update to a
Lake Erie management plan predicts global warming will lead to a steep drop in
water levels over the next 64 years, a change
that could cause the lake’s surface area to
shrink by up to 15 percent.80 Worldwide,
global warming could create hundreds of
millions of refugees fleeing flooding or

Table 4: Cumulative Pollution Prevention Impact of the 21st Century Energy
Plan and New Energy Future Scenario vs. Business as Usual (2007-2020)
Measure

21st Century
Energy Plan

New Energy Future
Scenario

Avoided Global Warming Pollution (CO2)
Avoided Smog-Forming NOx Emissions
Avoided Soot-Forming SO2 Emissions
Avoided Mercury Pollution

70 million metric tons
40,000 tons
120,000 tons
450 pounds

170 million metric tons
90,000 tons
260,000 tons
1,000 pounds
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Figure 7: Effect of the New Energy Future Scenario on Global Warming
Pollution from Electricity Generation in Michigan
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drought and permanently reduce global
economic output by 20 percent per year,
or roughly $7 trillion annually.81
The government of the United Kingdom recently estimated that each metric ton
of carbon dioxide released causes a minimum of $160 worth of damage worldwide.82 Left unchecked, global warming
will impose serious costs on Michigan and
the U.S. as a whole.
On average, each megawatt-hour of electricity generated in Michigan produces
about 1,440 pounds of carbon dioxide.83
Under business-as-usual conditions,
Michigan’s electricity sector will continue
to emit substantial amounts of carbon dioxide pollution into the future.
In contrast, the New Energy Future scenario would reduce carbon dioxide emissions from electricity generation in
Michigan by about 30 percent in 2020—
preventing 22 million metric tons of carbon dioxide emissions in that year. The
New Energy Future scenario would be

2014

2017

2020

more than twice as effective as the 21st
Century Energy Plan in preventing global
warming pollution in Michigan. (See
Figure 7.)
Emissions cuts on this scale would put
Michigan well on the road to doing its fair
share to mitigate the worst effects of global warming—which will require cuts in
carbon dioxide emissions on the order of
50 percent worldwide by 2050 (and up to
80 percent in the U.S. as the world’s largest emitter).84

Reduced Soot and Smog
Coal and natural gas-fired power plants
emit air pollution. For every megawatthour of electricity generated, the average
Michigan power plant emits 6.5 pounds of
soot-forming sulfur dioxide and 2.2 pounds
of smog-forming nitrogen oxides.85 Partially because of this pollution, 25 counties
across Michigan do not meet health-based
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air quality standards for smog, and 7 counties in southeast Michigan do not meet
standards for soot.86
Sulfur dioxide emissions from coal-fired
power plants form fine soot particles in the
atmosphere. When inhaled, these particles
become lodged deep in the lungs where
they cause a variety of health problems, including asthma, bronchitis, lung cancer and
heart attacks.87 Soot pollution from power
plants is responsible for significant harm
to public health in Michigan. According to
a study by Abt Associates, a frequent consultant to the U.S. EPA, soot in Michigan
cuts short the lives of nearly 1,000 people,
and causes more than 24,000 asthma attacks
and more than 140,000 missed work days
due to respiratory illness annually.88
Fossil-fueled power plants also emit nitrogen dioxide, one of the primary ingredients in smog. Smog makes lung tissues
more sensitive to allergens and less able to
ward off infections.89 It scars airway tissues.90 Children exposed to smog develop
lungs with less flexibility and capacity than
normal. During high smog days, otherwise
healthy people who exercise can’t breathe
normally.91 Over time, smog exposure can
lead to asthma, bronchitis, emphysema and
other respiratory problems.92
Health problems imposed by soot and
smog have serious economic consequences
for Michigan. Beyond the loss of priceless
years of healthy life, an unhealthy
workforce is less productive.
Soot and smog pollution from power
plants are projected to decrease in the coming years because of implementation of the
Clean Air Act. However, the New Energy
Future scenario will reduce soot and smog
emissions even further:
• By 2020, the New Energy Future
scenario would reduce smog-forming
nitrogen dioxide emissions by nearly
11,000 tons per year vs. projected
levels, a decrease of about one-third.
• It would also avoid over 30,000 tons of
soot-forming sulfur dioxide emissions,

28 Energizing Michigan’s Economy

also a reduction of about one-third vs.
projected levels.
• These pollution reductions are more
than double what would be achieved
under the 21st Century Energy Plan.

Reduced Mercury Deposition
Mercury emissions from coal-fired power
plants and other industrial sources are making the fish in our lakes, rivers and streams
unsafe to eat. Burning coal releases mercury into the air that eventually contaminates rivers and lakes, where bacteria
convert it to a highly toxic form that
bioaccumulates in fish.
In early 2007, two new studies of mercury deposition in the Northeast confirmed
that U.S. coal-fired power plants are the
chief cause of mercury contamination “hot
spots.”93 The studies show that “mercury
deposition is five times higher than previously estimated by EPA” in the area surrounding a coal plant in southern New
Hampshire. 94 Dr. Thomas Holsen of
Clarkson University and one of the study
authors remarked that “a significant fraction of the mercury emitted from coal-fired
power plants in the U.S. is deposited in the
area surrounding the plants.” Dr. Charles
Driscoll, another study author, noted that
“biological mercury hotspots occur and …
mercury emissions from sources in the
U.S., as opposed to China and other countries overseas, are the leading cause.” This
new research suggests that coal-fired power
plants in Michigan (as opposed to those
from out of state) may have a greater role
in mercury deposition in the state’s waterways than previously suspected.
Mercury is a neurotoxin that is particularly damaging to the developing brain. In
early 2004, EPA scientists estimated that
one in six women of childbearing age in the
U.S. has levels of mercury in her blood that
are sufficiently high to put one in six babies born each year at risk of learning disabilities, developmental delays and

problems with fine motor coordination,
among other problems.95
In 2000, Michigan’s coal-fired power
plants emitted more than 2,600 pounds of
mercury.96 This pollution has led to elevated levels of mercury in the fish in
Michigan’s waters.
U.S. EPA tested fish across the country
for mercury content in 1999. Every fish
caught in Michigan contained mercury,
with more than half exceeding the EPA “safe
limit” for women of childbearing age.97
Because of the danger of mercury exposure,
the Michigan Department of Community
Health has issued a fish consumption advisory for all inland lakes in Michigan. The
department warns that children under 15
and women of childbearing age should not
eat more than one meal per month of rock
bass, perch, crappie, largemouth bass,
smallmouth bass, walleye, northern pike or

muskie from any of Michigan’s inland lakes;
and no one should eat more than one meal
per week of these fish.98
On April 17, Gov. Granholm announced
a new requirement for power plants to reduce mercury emissions by 90 percent by
2015, a step that, if implemented correctly,
will clean up Michigan’s waterways and protect the health of Michigan families. However, clean energy can reduce mercury
emissions even further.
The New Energy Future scenario would
prevent about 70 pounds of mercury emissions in 2020, while the 21st Century Energy Plan would prevent on the order of
30 pounds. Depending on how fast Michigan power plants comply with the 90 percent reduction rule, the cumulative mercury
pollution prevention under each scenario
through 2020 could be on the order of
1,000 pounds and 450 pounds, respectively.
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Nuclear Power is too Expensive and
too Dangerous to Consider

T

he chief executive of DTE (parent of Detroit Edison), Anthony Earley, has
suggested that Michigan might need a new nuclear power plant to meet future
electricity demand.99 While nuclear power is able to generate electricity with
relatively little air pollution, the problems with nuclear power, explored below,
make it an inappropriate solution to the global warming and health-threatening
pollution problems associated with coal.
• Cost – Nuclear power has proven to be expensive due to the high cost of
building, maintaining and decommissioning nuclear reactors. But looking
only at market costs obscures the more than $100 billion spent by U.S.
taxpayers for research and development, protection against liability from
accidents, and other subsidies for nuclear power.100 Without these ongoing
subsidies, the nuclear industry would likely not exist.
• Accident risk – In the short history of nuclear power, the industry has
experienced at least two major accidents—at Three Mile Island and
Chernobyl—that endangered the health of millions of people.101 While the
United States has thus far been spared an accident of the scale of Chernobyl,
there have been numerous “near-misses.” For example, in 2002, inspectors
discovered a football-sized cavity in the reactor vessel head of the DavisBesse nuclear reactor in Ohio. The damage was overlooked in previous
inspections and went unnoticed for six years, despite similar damage occurring at other nuclear plants. According to a study performed by the Oak
Ridge National Laboratory, the reactor vessel could have breached in as
little as two months, potentially causing a core meltdown worse than Three
Mile Island.102
• Terrorism and sabotage – In 2005, the National Academy of Sciences
found that a terrorist attack aimed at the spent fuel storage pools at a boiling
water reactor could cause a large radiation release.103 The security record of
nuclear power plants is far from reassuring. In tests at 11 nuclear reactors in
2000 and 2001, mock intruders were capable of disabling enough equipment
to cause reactor damage at six plants.104 A 2003 General Accounting Office
report found significant weaknesses in the Nuclear Regulatory
Commission’s oversight of security at commercial nuclear reactors.105
• Nuclear waste – Spent nuclear fuel is one of the most dangerous substances
ever created by mankind. It remains highly radioactive for hundreds of
thousands of years and would cause extensive public health damage if
released into the air after an accident or terrorist attack.
Continued on page 31
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Continued from page 30
Nearly all U.S. nuclear reactors store waste on site, often in water-filled pools
at densities approaching those in reactor cores. Should coolant from the
spent-fuel pools be lost (as a result of earthquake, terrorist attack or human
error), the fuel could ignite, spreading highly radioactive compounds across a
large area. In 2005, the National Academy of Sciences warned that “[s]pent
nuclear fuel stored in pools at some of the nation’s 103 operating commercial
nuclear reactors may be at risk from terrorist attacks.”106 One study estimated
that such an event would result in between 2,000 and 6,000 additional deaths
from cancer.107 Evacuation costs could run into the tens of billions.
Michigan’s four nuclear power plants have produced more than 1,600 metric
tons of high-level radioactive waste.108 In fact, in October 2005, a load of
radioactive waste hung suspended on a stuck crane over a spent fuel pool at
the Palisades nuclear reactor in Michigan. The Nuclear Regulatory Commission issued a small fine to Palisades for improperly managing the incident,
increasing the risk that the load could have fallen and broken the storage
container, releasing radioactive material into the air over the state.109
The federal government has proposed disposing of high-level waste at Yucca
Mountain in Nevada. Even without the considerable safety issues raised by
shipping the waste on public highways and the fact that Yucca Mountain can
not safely contain the waste until it is no longer dangerous, this solution faces
political obstacles that may well prove insurmountable.
• Aging – Continued operation of nuclear reactors beyond their initial projected 40-year lifespan could lead to unforeseen safety problems.110 In 2001,
the Union of Concerned Scientists identified eight instances in just the
previous 17 months in which nuclear reactors were forced to shut down due to
age-related equipment failures.111

For the last several decades, Michigan has relied upon nuclear power for more
than 20 percent of its total electricity generation.112 However, the operating licenses of the D.C. Cook nuclear reactors are scheduled to expire within the next
10 years, and the Fermi reactor is licensed through 2025.113 These reactors should
be shut down when their licenses expire, without extensions. In early 2007, the
Nuclear Regulatory Commission approved a 20 year license extension for the Palisades nuclear reactor, past its originally scheduled expiration date of 2011.114 Michigan leaders should protest the extension granted to Palisades—and Michigan should
not build any new nuclear facilities. The potential costs of increased dependence
on nuclear power are too large to justify.
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Michigan Can Meet its Electricity
Needs with Efficiency and Renewables

M

ichigan has a vast strategic reserve
of energy efficiency, plus ample
potential to generate electricity
from renewable sources of energy. Together, these resources are more than sufficient to make a new energy future for
Michigan a reality.
Without action, experts predict that
Michigan’s need for electricity will grow by
1.3 percent per year for the next two decades.115 By 2020, Michigan is expected to
use over 23,000 additional gigawatt-hours

(GWh) of electricity per year, with increased peak demand of more than 4,000
MW. To meet this demand, utility companies could choose to build several new coalfired power plants.
If Michigan adopts a 21st Century Energy Plan that includes a small commitment
to energy efficiency and renewable energy
(specifically an efficiency program with initial funding of $68 million per year and a
renewable energy standard of 10 percent
by 2015), Michigan’s electricity demand will

Figure 8: The 21st Century Energy Plan
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continue to grow at about 0.9 percent per
year, and the state will still need to build
one or two new power plants, likely coalfired, to meet future electricity needs.116
(See Figure 8.)
However, instead of building new coalfired power plants, Michigan could meet
its energy needs with a visionary New Energy Future scenario. Starting with a welldesigned energy efficiency program,
Michigan could stabilize electricity demand
and eliminate the need to build new coalfired power plants. At the same time, Michigan could tap into its home-grown
renewable energy resources, including wind
and biomass energy, to ensure that 25 percent of the state’s electricity comes from renewable sources by 2025. (See Figure 9.)

The most prevalent myth underpinning the
energy debate across America is that a vigorous economy and sound standard of living can only be achieved through
ever-increasing consumption of energy.
The assumption that increasing energy
consumption is a given leads to an errant
focus on building additional generation.
However, using more energy is not the
only option. Instead, we can reduce our
consumption of energy dramatically—and
we can do it without sacrificing our quality
of life. America has already proven that it
can be done.
In the late 1970s, improvements in energy efficiency—driven by a mix of higher
energy prices and government programs
such as tighter appliance and automobile
efficiency standards—created conditions
for both reduced energy consumption and
robust economic growth. From 1979 to
1982, energy use in the U.S. declined each
year, and energy consumption did not surpass its 1979 level again until 1988.117 Over
that nine-year period of 1979 to 1988, the
nation’s inflation-adjusted gross domestic
product (GDP) increased by 30 percent.118
Over the past two decades, America has
consistently used less energy to produce

Energy Efficiency Can
Eliminate the Need
for New Coal
By investing in a well-designed energy efficiency program, Michigan can stabilize its
demand for electricity and eliminate the
need to build any new coal-fired power
plants.

Figure 9: New Energy Future Scenario for Michigan
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more economic wealth. In 1980, the U.S.
used 15,000 BTU for every dollar in gross
domestic product; by 2004, we were using
only 9,300 BTU—a drop of more than onethird.119

Michigan Has Cost-Effective
Potential to Use Electricity
More Efficiently
The potential for additional energy efficiency improvements in Michigan is immense.
Michigan terminated its utility energy
efficiency programs in 1996, prompted by
the drive toward utility deregulation.120 As
a result, the state has passed up countless
opportunities to tap into its reserves of energy efficiency over the past decade. Comparing Michigan with California gives some
idea of what might be achieved. California
leads the nation in effective implementation of energy efficiency. California was the
first state to adopt energy efficiency standards for home appliances, has the nation’s
most stringent building energy codes,
and has long had well-funded, aggressive

programs for promoting energy efficiency.
California’s approach to energy efficiency has yielded results. For example,
homes in California have become more efficient than perhaps anywhere else in the
country. On a per capita basis, residential
energy use in California declined by nearly
30 percent between 1975 and 2003. However, in Michigan, per capita residential
energy use increased by 3 percent during the
same period.121 (See Figure 10.)
If Michigan had achieved the same per
capita percentage reduction in residential
energy use between 1975 and 2003 as California did, the state would have consumed
more than 250 trillion BTU less energy in
2003. Moreover, total residential energy
consumption in Michigan would have decreased by 20 percent.122
The gap between California and Michigan in per capita residential energy use represents a huge block of opportunity to
reduce Michigan’s overall energy consumption. Similar opportunities exist in the commercial and industrial sectors.
Members of the efficiency resource task
force for Michigan’s 21st Century Energy

Figure 10: Per-Capita Residential Energy Use in Michigan and California
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Plan estimate that the state could cut demand growth by more than half with energy efficiency, saving 8,470 GWh after ten
years of spending an average of $146 million per year.123 By 2020, they estimate the
state could reduce its energy demand by 9
percent vs. projected levels.124
However, analyses of achievable (not just
cost-effective) potential for energy efficiency suggest that this is an underestimate.
Reviewing a set of leading recent studies
on achievable efficiency potential nationwide, the American Council for an Energy
Efficient Economy concludes that the typical state could achieve energy savings of 24
percent below forecast levels within 20
years.125 Other analyses suggest that there
are enough cost-effective efficiency resources to reduce electricity demand by as
much as 35 percent by 2020.126 For example, a recent estimate of energy efficiency potential in Mountain West (where,
like in Michigan, funding for efficiency programs has been relatively low) concluded
that six states from Arizona to Wyoming
could reduce projected electricity demand
by 33 percent by the year 2020 (or close to
100,000 GWh/year).127 The benefits of this
approach would include net savings on electricity and fuel of $28 billion and avoid the
need to build 34 power plants (500 MW).
In order to halt growth in electricity
demand, Michigan would need to reduce
demand for electricity by about 16 percent
vs. projected levels in 2020. 128 Given
Michigan’s lack of investment in efficiency
programs over the last decade, this level of
savings should be achievable with a welldesigned efficiency program.
Efficiency measures are much cheaper
than generating and delivering electricity.
In 2002, energy efficiency programs supported by public benefit funds in New England produced energy savings at an
average lifetime cost of 2.4 cents per
kWh.129 Northeast Energy Efficiency Partnerships estimates that capturing all remaining achievable energy efficiency
potential in New England would cost just
3.1 cents per kWh.130 A study of potential

efficiency measures in the Mountain West
identified energy efficiency measures across
all sectors of the economy that could result
in electricity savings at an average cost of 2
cents per kWh (2000 dollars). The study
concluded that the benefits of the efficiency
measures exceeded their costs by more than
400 percent.131 The Energy Efficiency Resource Task Force of Michigan’s 21st Century Energy Plan estimates that over 8,000
GWh/year of energy savings in Michigan
over the next ten years can be achieved at a
lifetime cost of only 2.57 cents per kWh.132
In comparison, the cost of generating and
delivering electricity in Michigan is about
6 cents per kWh.133
Before Michigan canceled its utility energy efficiency programs, they were delivering similar results. In the early 1990s,
efficiency programs in Michigan delivered
savings at a cost of 1.5 to 2.6 cents per
kWh—less than half of the cost of energy
from new generation at the time.134
These estimates include only efficiency
improvements that are cost-effective to the
consumer in narrow economic terms—the
inclusion of efficiency efforts that would be
cost-effective to the state, factoring in environmental, public health and national security concerns, would likely be
significantly higher. Moreover, the amount
of energy efficiency that would be cost-effective to the consumer would increase significantly should fossil fuel prices continue
to rise.

Energy Efficiency Programs Can Tap
Into Michigan’s Efficiency Potential
To tap into these resources, Michigan will
need an effective energy efficiency program, in addition to policy changes that
promote the penetration of efficient practices and technologies into the marketplace.
If consumers have access to products that
use less electricity, they may be able to pay
higher rates for the electricity those products consume and still emerge with lower
overall bills. However, there are many welldocumented market barriers that prevent
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consumers from taking advantage of these
efficiency opportunities (including information barriers; split incentives between
builders and homeowners and landlords
and tenants, in which one buys the equipment and the other must pay operating
costs; and the need to pay for improved
energy efficiency up-front versus over
time).
Efficiency programs are necessary to
overcome these barriers. Well designed efficiency programs take these barriers head
on—educating consumers, reducing split
incentives, providing subsidies that reduce
the up-front costs, and systematically driving the penetration of efficient technologies into the marketplace where they can
make the greatest difference.
Supplemented with policy changes like
appliance efficiency standards, updated
building codes and related measures, efficiency programs can produce dramatic
results. (See “Efficiency Vermont” on page
37.)
Assuming that Michigan can achieve
energy savings at an average cost of 3 cents
per kWh, and that efficiency measures have
an average lifetime of 15 years, we estimate
that the state will need to invest $225 million per year in efficiency programs in order to level off energy demand. (See Figure

11.) That investment could come directly
through a utility-run energy efficiency program, or indirectly through policy changes
like increased building and appliance efficiency standards. To put this level of spending in perspective, $225 million equates to
about 3 percent of total electric utility revenue in Michigan, which is on par with
spending levels in states with good energy
efficiency programs.135

Michigan Can Generate
Energy from Home-Grown
Renewable Resources
After decades of anticipation, research and
study, renewable energy has arrived and is
ready to play a leading role in solving
Michigan’s energy problems. The state has
enough cost-effective renewable energy
resources to dramatically increase the
amount of renewable electricity it generates and consumes.
In terms of raw potential, renewable resources in Michigan—including wind, biomass and solar power—could theoretically
generate more electricity than the state
currently uses. (See Table 5.)

Figure 11: Projected Effect of Funding Energy Efficiency Programs at $225
Million / Year
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Efficiency Vermont

E

fficiency Vermont provides a great example of a successful and well-designed
efficiency program. Efficiency Vermont is the nation’s first statewide energy
efficiency utility, specializing in assisting homeowners and businesses to identify
and take advantage of cost-effective energy saving opportunities with technical assistance and financial incentives.
Efficiency Vermont is funded by a surcharge on consumers’ electricity bills. The
funds are administered by an independent non-profit organization under contract
to the Vermont Public Service Board, and all work undergoes independent financial and savings verification audits, ensuring that the public’s money is being well
spent.
In 2004, Efficiency Vermont worked with 12 percent of the state’s electric
ratepayers to complete efficiency investments that resulted in:136

• 58 million kWh of annual savings, achieved at 37 percent of the cost utilities
would have paid to purchase that energy on the wholesale market and deliver
it to customers; and
• Reducing growth in the state’s energy needs by 44 percent and cutting summer peak energy demand by 9 MW.
The type of work Efficiency Vermont does is exemplified by the renovation of
Enosburg Falls Middle and High School. Black River Design called on Efficiency
Vermont to help optimize the energy efficiency of the project. Efficiency Vermont
developed a design that capitalized on opportunities for cost-effective heating, ventilating, cooling and lighting—resulting in significant savings and a quality building. The school district spent $57,600, plus incentives from Efficiency Vermont
totaling $62,000, and achieved annual energy cost savings of $32,600—a 56 percent return on the investment.

Table 5: Michigan’s Renewable Energy Resources
Energy Source

Electricity
Generation
Potential
(GWh / year)

Percent of
Michigan’s 2005
Total Energy
Demand

Wind (Onshore, 50m, Excluding Class 3)
Wind (Onshore, 50m, Including Class 3)
Wind (Offshore)
Biomass (Currently Available Stocks)
Solar (PV panels on 7 percent
of built-up land area)

2,200
31,000
150,000
14,000

2%
27%
130%
12%

38,000

33%
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Wind
Until recently, the cost of renewable power
has caused it to be rejected by utilities and
regulators for most applications. Not any
longer. In particularly windy areas of the
country, wind power is already the cheapest electricity resource available.137 For example, a recently constructed wind farm in
Lamar, Colorado is producing electricity
for less than 3.3 cents per kWh (with the
benefit of the federal production tax
credit).138
Michigan has significant wind energy
resources on-shore. (See Figure 12.) The
best areas for generating wind power on
land can be found on islands, near the
coasts, on the Thumb, and in the south
central part of the state. While many of
these areas may be excluded from wind development because of protected status, lack
of accessible transmission infrastructure, or
other reasons, Michigan’s overall wind resource remains significant.
Based on an analysis of the wind resource
at 50 meters elevation, immediately accessible areas with a resource of class 4 or
greater could produce about 2,200 GWh
per year.139 However, modern wind turbine
designs are now able to reach heights of 70
meters or higher, where the wind energy
resource is typically greater. Michigan
needs a more comprehensive analysis of the
resource potential at these larger tower
heights.
Again according to the analysis of potential at 50 meters, Michigan has wide areas with lower average wind speeds that
should become commercially viable as technology improves. Including some of these
areas (but excluding areas inappropriate for
development) raises Michigan’s on-shore
wind energy potential to 31,000 GWh per
year, or about 27 percent of Michigan’s
2005 electricity consumption.140 At a height
of 70 meters or more, many of these areas
should have higher wind speeds and be
more immediately accessible with current
wind turbine technology.
Michigan’s best wind resources are located
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offshore, in the Great Lakes—including
areas in Lake Michigan, Lake Huron and
Saginaw Bay. (See Figure 12.) One estimate
of Michigan’s offshore wind resources (limited to currently identified areas at least 5
miles from shore, extending no further than
12 miles, and excluding protected areas)
places offshore potential at 44 GW of wind
turbines.141 These facilities could produce
around 150,000 GWh of electricity per
year—more than the state of Michigan currently consumes in a year.142 Estimates that
include areas further out into the lakes,
which are currently in process, could yield
much larger resource potential.
While offshore wind energy technology
is not as far along in development as onshore technology, it is growing in importance as a source of electricity worldwide.
Offshore wind farms are already in operation in Denmark and other European countries, and several sites on the Atlantic and
Gulf coasts are vying to become the first in
America. In fact, a Canadian company
based in Ontario has proposed a 710 MW
wind energy project far offshore in Lake
Huron. 143 If the project is approved, it
could be operational during the year 2008.
It would be one of the largest offshore wind
energy projects in the world, and one of
the largest wind farms in North America.
According to the developer, Trillium
Power, the project could spark the opening of new manufacturing plants in the region to supply wind turbines.144
Current technology makes shallow water the most cost effective location for offshore wind turbines, and new technologies
are being developed to take advantage of
wind in deeper waters. Although offshore
wind energy in the Great Lakes could become viable much earlier, for the purposes
of this analysis, we assume that offshore
wind can begin to make a contribution to
Michigan’s electricity system starting in
2013.
Even though the wind doesn’t necessarily blow all the time, wind power can make
a valuable contribution to the overall electricity grid. Nations such as Denmark have

Figure 12: Michigan’s Wind Energy Resources
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shown that it is possible to obtain as much
as 20 percent of their electricity supplies
from the wind (and even more at certain
times and places). And a recent study undertaken in Minnesota found that utilities
can obtain up to one-quarter of their electricity from wind without harming grid reliability, and with only minor costs for
absorbing the intermittent power.145

Biomass
Biomass energy also can help Michigan
meet its energy needs. Already, biomass is
the largest source of renewable energy in
the U.S., due largely to the use of ethanol
in motor fuel and production of electricity
from forest product industry wastes.146 It
is estimated that energy crops could ultimately provide up to 14 percent of U.S.
electricity (or 13 percent of motor fuel),
while at the same time bolstering the health
of rural economies.147
Michigan ranks 16th in the country in the
availability of inexpensive biomass stocks,
according to a survey of biomass resources
across the country by the U.S. Department
of Energy’s Oak Ridge National Laboratory.148 The study estimates that Michigan
could divert over half a million dry tons of

safely combustible biomass (including yard
waste, pallets and other wood materials)
from landfills every year, at a cost of $20
per dry ton or less. In addition, the study
estimates that Michigan could obtain over
1 million tons of forest residues, over 1.5
million tons of mill residues from wood
processing, over 4 million tons of waste
plant material from farms, and could grow
over 4 million tons of energy crops like
switchgrass per year, with a delivered price
of less than $50 per ton.
If Michigan were to use all of this biomass for clean electricity production, it would
generate 14,000 GWh/yr, more than 12
percent of current electricity consumption
in the state. 149 Biomass that produces toxic
emissions should not be considered renewable. (See Appendix on page 50.)

Solar
The sun’s energy can directly provide electricity for home or business use through the
use of solar photovoltaic (PV) panels. As is
the case with wind power, energy from solar PV systems is intermittent. Homes and
businesses with PV systems use them to
generate electricity when the sun is shining, selling any extra electricity back into

Using the Sun for Heat and Light

I

n addition to providing electricity, solar energy can also provide heat and light—
the most cost-effective way to tap into the sun. Solar technologies can be as simple
as designing a building to achieve maximum exposure to sunlight during the winter
or using a fiber-optic cable to pipe concentrated daylight into a building. In addition, roof-mounted solar collectors allow solar energy to be captured and used to
heat household water (or for commercial and industrial use). Typically, solar hot
water systems pre-heat tap water before adding it to a standard hot water heater. As
a result, the systems can reduce electricity or fossil fuel use for water heating by
about two-thirds.160
In addition to photovoltaics, Michigan should pursue these other forms of solar
energy to help solve its energy problems.
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the grid, and then using electricity from the
grid to obtain power at night. But solar PV
is a particularly valuable contributor to the
overall electric grid since it provides power
at times when demand is highest (when the
sun is shining and air conditioning use is
high) and when electricity is the most expensive to produce.
For most Americans, however, PV systems remain relatively expensive compared
to buying electricity from the grid. While
PV installations have increased at a steady
clip in recent years, at the end of 2005, there
was only 479 megawatts of PV capacity installed in the United States.150
The good news, however, is that the cost
of PV systems has declined at an average
rate of about 4 percent per year over the
last 15 years.151 And the cost is likely to keep
going down as the industry gets larger and
achieves economies of scale. Recognizing
this, countries like Germany and states like
California have recently made strong commitments to solar power, helping to subsidize the cost of PV systems now in
anticipation that PV will become cost-competitive in the near future. California alone
has targeted 3 gigawatts (GW) of solar PV
capacity over the next decade as part of its
“million solar roofs” program.152
The solar industry has set a goal of having just over 100 gigawatts (GW) of PV
systems installed by 2025.153 Should the
industry achieve that goal, the United
States would be generating more than 220
million megawatt-hours of solar power by
2025.
The economics of solar PV panels as a
direct electricity generation source are not
nearly as favorable as the economics of
wind, but that is rapidly changing. As with
wind power, the cost of solar PV has

dropped dramatically in recent years—over
the last two decades, the cost of solar panels has declined from about $20 per Watt
to as low as $3.50 per Watt today.154 (However, due to rapidly expanding demand,
manufacturing capacities are strained and
prices for silicon wafers have risen about
10 percent in the first half of 2006.155 Further investment in solar technology and
manufacturing capacity will be required to
expand the industry and eventually bring
prices back down—as is happening in states
that are actively expanding their solar
markets.156 )
Moreover, residential and commercial
PV provides unique economic value because of its status as a distributed resource—
meaning that PV installations can reduce
the need for additional investments in electricity transmission and distribution infrastructure. The city of Austin, Texas
estimates that solar power is worth 10.4 to 11.7
cents per kWh when added to its system.157
Michigan, although not located in the
sunniest part of America, still has significant solar energy potential. A solar system
in Michigan would produce approximately
80 percent of the energy of the same system located in Florida.158
In Michigan, solar photovoltaic panels
can make a large contribution to electricity supply. The simplicity of photovoltaic
panels makes them easy to install on rooftops throughout urban areas; they are the
only electric generators without moving
parts, and like wind they have no fuel supply to maintain. If solar panels were installed on rooftops to cover 7 percent of
built up areas in Michigan, they could produce 38,000 GWh per year, or about a third
as much as electricity Michigan used in
2005.159
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Policy Recommendations

I

nvesting in energy efficiency and renewable energy would give a boost to
Michigan’s economy, create tens of thousands of jobs and increase wages, all while
reducing pollution.
Therefore, the Michigan Legislature,
Governor Granholm and the Michigan
Public Service Commission should ensure
that efficiency and renewables play a prominent role in the state’s energy future. Michigan is at a turning point and in 2007 our
state must seize this opportunity to invest
in clean energy. Specifically, the state
should:

Ramp Up Energy Efficiency
Programs
Michigan should aim to meet all future
growth in demand for electricity with energy efficiency improvements. To achieve
this goal, Michigan should:
• Restart utility-funded energy
efficiency programs. The state
should require its utility companies to
create and fund energy efficiency
programs sufficient to reduce growth
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in electricity demand to zero. In order
to achieve this goal, the state should
create a secure funding mechanism,
providing on the order of $225 million
per year for efficiency activities, with a
corresponding specific energy (MWh)
and demand (MW) savings targets of
about 1.3 percent per year. Michigan
should treat energy efficiency as a
resource comparable to new power
plants in utility planning. With a true
least-cost approach for Michigan
energy consumers, energy efficiency
should be the priority energy resource.
• Establish appliance efficiency
standards. Michigan can and should
enact energy efficiency standards for
residential and commercial appliances
where the federal government has
failed to do so. Michigan may also
petition the federal government for a
waiver to implement stronger energy
efficiency standards for appliances
subject to federal regulation. At least
10 residential and commercial appliances—ranging from commercial
boilers to DVD players—are potential
targets for immediate adoption of
efficiency standards.161

• Upgrade building codes. Building
codes are a crucial leverage point in
reducing Michigan’s energy consumption. State building codes regulate the
construction of residential and commercial buildings and generally include
standards to ensure minimum levels of
energy efficiency. Unfortunately,
Michigan’s building codes are out-ofdate and bogged down in court cases.
Our residential code is less stringent
than the 1992 Model Energy Code
while our commercial code is the
outdated ASHRAE/IESNA 90.1-1999.
Many other states are achieving far
greater efficiency in buildings by
regularly updating statewide energy
codes to ensure that the code incorporates the latest efficiency opportunities. Michigan should give state
officials the clear authority to update
building codes to end the legal challenges from special interests. Then,
Michigan should, at a minimum, adopt
the 2006 International Energy Conservation Code (IECC) Residential
Building Code and the ASHRAE 90.12004 standard. A number of states have
gone further by promoting construction of homes meeting the federal
Energy Star standard, which are
certified to be at least 15 percent more
efficient than homes built to the 2006
IECC. In Iowa, 42 percent of new
homes met the Energy Star standard,
and in New Jersey, Nevada and Texas,
more than 30 percent of new homes
met the higher standard in 2005.162 In
contrast, fewer than 3 percent of new
homes in Michigan earned the Energy
Star efficiency rating. To achieve
greater savings, the state should adopt
residential and commercial building
codes equal to or better than Energy
Star performance.
• Implement and expand the EDGE2
Recommendations: The Economic
Development and Growth through

Environmental Efficiency (EDGE2)
process, painstakingly put together by
a stakeholder group and the Department of Environmental Quality,
resulted in a series of common-sense
recommendations to reduce energy
consumption. These steps, including
creating an energy sustainability
council and launching a public awareness campaign, should be implemented
and then strengthened to include steps
such as joining the Midwest Natural
Gas Initiative and wider distribution of
home energy efficiency materials. The
Midwest Natural Gas Initiative alone
would decrease natural gas consumption by 1 percent per year for five years
in eight Midwestern states, reducing
wholesale natural gas prices by as
much as 13 percent and saving Michigan customers $745 million by 2010
and creating over 5,000 jobs.163

Enact a Renewable Energy
Standard
Michigan should aim to generate a large
and growing percentage of our electricity
from clean and renewable energy resources.
To achieve this goal, Michigan should:
• Create a renewable energy standard
of 25 percent by 2025. Renewable
energy standards (RES, also referred to
as renewable portfolio standards)
require that a certain percentage of the
electricity supplied to consumers
comes from renewable resources.
Renewable energy standards help to
increase the confidence of investors
and renewable energy developers,
promoting investment under stable
market conditions that will support
long-term demand for renewables.
The 23 states (plus the District of
Columbia) that currently have an RES
generate the bulk of the wind energy
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in the U.S. By adopting an RES,
Michigan can encourage greater
investment in home-grown resources.
The first key to designing a RES is to
set the right target. Increasing renewable power generation by at least 1
percent per year is a realistic goal that
many states are already reaching.
Experience in other states shows that
the longer the time-frame and the
more visionary the goal, the greater
the long-term investment and economic development. Given Michigan’s
considerable renewable energy resources and current renewable generation level of 3.5 percent, reaching a
target of 25 percent by 2025 is an
achievable goal. The 21st Century
Energy Plan of 10 percent renewables
by 2015 is a step forward, but falls
short of tapping Michigan’s full
potential for local renewable
resources.
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The second key to designing an RES is
defining what is “renewable” and what
is not. Michigan should not allow
polluting fuels such as incineration to
receive credit as “renewable” sources
of energy. (See page 50 for a definition
of clean biomass.)
The third key to a successful RES is an
enforcement provision that ensures
compliance. For example, a utility
failing to meet the standard in a given
year should pay at least $55 for every
MWh below the standard. Fees should
be put into a renewable energy fund to
promote the development of renewable energy or energy efficiency
resources in Michigan.
Finally, an RES should include an
in-state renewable energy credit
system, which prioritizes investment
in local resources over investment
out-of-state.

Methodology

E

nvironment Michigan Research &
Policy Center developed a Michiganspecific energy and economic model
to project the economic and pollution reduction impacts of improving energy efficiency and deploying renewable energy
technologies. The model employs inputoutput economic principles and is based on
statistics that describe the production and
exchange of goods and services within the
various sectors of the Michigan economy,
as provided by the Minnesota IMPLAN
Group, Inc. (MIG), with all dollar results
reported as the equivalent of 2006 values.164
When selecting assumptions, we attempted
to choose conservative values, and the results are generally consistent with a large
number of state-level studies that have been
carried out previously.165 This approach allows a meaningful comparison of baseline
projections of energy consumption and
prices with changes driven by clean energy
policies.166

Establishing the Default Path
We first established a baseline forecast for
energy development in Michigan from
2007 to 2020. This default path served as

the point of comparison with the 21st
Century Energy Plan and the alternate
New Energy Future scenario.
The projections for future energy demand
in Michigan come from the November
2006 update of the Capacity Needs Forum to
the Michigan Public Utilities Commission.167
Forecasts for electricity prices, natural
gas consumption, coal consumption, power
plant heat rates and power plant environmental performance were established using the most recent statistics from the U.S.
Energy Information Administration (EIA)
for Michigan’s electricity sector, forecast to
2020 using the trajectory set in the regional
tables of EIA’s Annual Energy Outlook
2006.168 For example, EIA forecasts a 0.1
percent annual growth rate for coal consumption in the East North Central region,
which, when applied to Michigan, yields a
forecast for the quantity of coal the state
will consume in the future.
Macroeconomic forecasts for Michigan
under the business-as-usual path, including GSP, employment and wages, were calculated from EIA’s Annual Energy Outlook
2004, scaled to Michigan using the state and
U.S. economic forecasts published by
Woods and Poole Economics, Inc.169
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Describing the 21st Century
Energy Plan
We modeled the impact of the 21st Century Energy Plan as described in Michigan’s
21st Century Electric Energy Plan, published
by the Public Service Commission on 31
January 2007. Key assumptions include:
• An energy efficiency program with
initial spending of $68 million per
year, carried through from 2007 to
2020 (in constant 2006 dollars)—
achieving energy savings on the order
of 7,000 GWh in the year 2020.170
This is a generous assumption because
the 21st Century Energy Plan does not
recommend guaranteed funding
beyond the first year.

Table 6: Generation Costs for
Renewables under the 21st Century
Energy Plan173

Generation Costs
Investment ($/kW)

$1,375

O&M ($/kWh)

$0.009

Fuel Cost ($/kWh)

$0.000

Capacity Factor
Heat Rate (Btu/kWh)
Learning Rate per year
Initial Cost ($/kWh)
Air Emissions Rate

• A renewable energy standard of 10
percent by 2015, using 50 percent
wind and 50 percent biomass technologies as described in the Resource
Assessment for Renewables. (See Figure
13.)171
• Generation costs for renewables, again
based on the description contained in
the Resource Assessment for Renewables,
as shown in Table 6.172
• All other assumptions were the same as
under the New Energy Future scenario, described below.

Describing the New Energy
Future Scenario
We model the impact of an energy efficiency program on electricity demand assuming the following:
• Program spending will be $225 million
per year in constant 2006 dollars, from
2007 to 2020;
• Spending will consist of 15 percent for
administrative expenses and the
remainder will be equally divided
among residential, industrial and
commercial sectors;
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21st Century
Energy Plan

0.417
n/a
0.980
$0.064
0%

• The program will save 1 kWh of
electricity for every 3 cents of investment (2006 dollars), and the measures
will last for 15 years;174
• Efficiency program spending will drive
additional consumer investment, and
overall the efficiency measures chosen
will have a payback period of 3-4
years;175
• The rate of investment effectiveness
will decline by two percent per year,
assuming that the most effective
investments would be made first.
We developed a plausible scenario for renewable energy deployment that would be
driven by a renewable energy standard requiring 20 percent of Michigan’s total electricity consumption on an annual basis to
come from new renewable resources by
2020, on course for the state to reach a target of 25 percent renewables by 2025.
There are a variety of technologies that
could be used to meet this requirement.
This scenario assumes that:

• Michigan starts at a base level of 3
percent renewable electricity generation in 2007.
• On-shore wind energy resources will
be developed relatively quickly until
production reaches about 4,000 GWh
per year, then increase more slowly as
developers move further into class 3

resources. In 2020, on-shore wind
energy will produce about 8,500
GWh.
• Offshore wind energy will begin
contributing in 2013 and quickly reach
one-third of renewable energy production required under the clean energy
standard.

Figure 13: Modeled 21st Century Energy Plan Renewable Energy Standard
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Figure 14: A Possible Michigan Renewable Energy Scenario
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• Biomass generation will account for 17
percent of the required renewable
energy, reaching output of about 3,900
GWh in 2020.
• Solar technologies will supply less than
3 percent of the required energy;
• Capital costs and operation, maintenance and fuel costs of each technology will decline as the technologies
mature.176
Figure 14 graphs the development of a
mix of technologies stimulated by the clean
energy standard.

capital, operations, maintenance and fuel
costs for renewable energy technologies.
We then mapped the change in expenditures and prices into the IMPLAN-derived
state energy and economic model to estimate macroeconomic impacts as compared
to the baseline “business-as-usual” scenario.
Finally, we compared the output of the
model under the 21st Century Energy Plan
and under the New Energy Future scenario. For a more complete description of
how the model was created, see the short
working paper, “Modeling State Energy
Policy Scenarios,” available from Environment Michigan Research & Policy Center.177

Key Assumptions

Modeling the Impact of
Clean Energy Development
in Michigan
Energy efficiency improvements and renewable energy deployment would require
a change in technology investments, energy
prices, energy expenditures, and government programs. We estimated these expenditures for the 21st Century Energy Plan
and for the New Energy Future scenario
based on the anticipated level of spending
for energy efficiency and based on the

Key assumptions used in the economic
modeling are as follows:

Generation Costs:
Generation costs for renewable energy under the New Energy Future scenario and
for coal fired power plants under the
business-as-usual case are outlined in Table
7. We assume a higher cost for renewable
energy under our scenario compared to the
21st Century Energy Plan based on the fact
that the New Energy Future scenario aims
for a deeper renewable energy penetration,
which would require using resources
(like offshore wind energy) that are likely

Table 7: Generation Costs under the New Energy Future Scenario
Generation Costs
(in 2001 dollars)
Investment ($/kW)
O&M ($/kWh)
Fuel Cost ($/kWh)
Capacity Factor
Heat Rate (Btu/kWh)
Learning Rate per year
Initial Cost ($/kWh)
Air Emissions Rate
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Renewable Energy Under
20 Percent by 2020 Target179
$1,713.00
$0.021
$0.003
0.443
n/a
0.980
$0.088
0%

New Coal Plants180
$1,385.00
$0.013
$0.017
0.8
8,864
0.98
$0.059
100%

Equation 1:
[Intercept] * (Number of years since 2003)^[Year] * [National Demand]^[Quantity] / [Deflator]

Table 8: Price Dynamics Coefficients for Natural Gas182

Natural Gas

Intercept

Year

Quantity

Deflator

0.0052

-0.1485

2.0817

1.0101

to be higher on the state’s renewable energy resource cost-curve. We estimated the
costs of the New Energy Future renewable
portfolio based on technology cost estimates by DOE, assuming that capital costs
and operation, maintenance and fuel costs
of each technology will decline as the technologies mature.178

Local Impacts:
To take into account the fact that all economic activity for manufacturing is not
necessarily tied to Michigan, we assume
that 80 percent of all expenses for renewable technology, including financing and
ongoing operation and maintenance, will
be local. We also assume that 80 percent of
investment will happen in Michigan and 80
percent of energy bill savings will be respent
in the Michigan economy.
Consumer Savings and Price
Dynamics
Consumer savings estimates consisted of
avoided electricity purchases—simply the
amount that would have been spent to purchase electricity in the absence of efficiency
savings—and the effect of reduced energy
demand on energy prices.
We assumed that efficiency programs
would have the effect of reducing upward
pressure on the price of electricity, natural
gas and coal, which are set by a regional
and national market. Based on estimates of
how much natural gas and electricity would

be saved compared to the base case forecast, we predicted change in national demand. In turn, the change in national
demand was translated into an estimate of
the effect on electricity and natural gas
prices in Michigan.
Natural gas prices were calculated using
the coefficients listed in Table 8 and
Equation 1.181
Electricity price impacts were calculated
by estimating displaced utility related investment and operating/maintenance costs
in the efficiency scenario compared to the
base case.
To the extent that other states adopt energy efficiency programs and renewable
energy standards and reduce their fuel demand, it will have positive impacts on
Michigan’s economy. The effect of policies
established in other states or at the federal
level are not modeled in this report.
Finally, it should be noted that the full
effects of the efficiency investments are not
accounted for. Savings beyond 2020 (the
last year of the modeling timeframe) are not
incorporated into the analysis. Nor does the
model include other commercial productivity benefits which are likely to stem from
the efficiency investments, such as improved product quality, lower capital and
operating costs, increased employee productivity, or capturing specialized product
markets.183 To the extent these “co-benefits” are realized in addition to the energy
savings, the economic impacts would be
amplified beyond those reported here.
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Appendices

Definition of Clean Biomass

S

ome technologies categorized as “biomass” are actually toxic and should be avoided,
including waste and tire incineration. Environment Michigan Research & Policy Center defines clean biomass as:
A. Any plant-derived organic matter available on a renewable basis;
B. Non-hazardous plant matter waste material that is segregated from other waste
materials and is derived from:
1. an agricultural crop, crop by-product or residue resource;
2. waste such as landscape or right-of-way tree trimmings or small diameter forest
thinnings, but not including:
a. municipal solid waste,
b. recyclable post-consumer waste paper,
c. painted, treated, or pressurized wood,
d. wood contaminated with plastic or metals, or
e. tires;
C. Gasified animal waste;
D. Digester gas;
E. Biogases and biofuels derived, converted or processed from plant or animal waste or
other organic materials; or
F. Landfill methane.
Any biomass combustion must meet the best available control technologies for emissions. Preference should be given for gasified biomass technologies.
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A Note On Electricity Units

M

egawatts (MW) are the standard measure of a power plant’s gener-ating capacity, or
the amount of power it could produce if operating at full speed. Utilities measure
their ability to supply demand on the grid at any one time in terms of MW. One MW
equals 1,000 kilowatts (kW). One thousand MW equals one gigawatt (GW).
Power plant output and electricity consumption over a fixed length of time are measured
in terms of megawatt-hours (MWh). For example, a 50 MW power plant operating at full
capacity for one hour produces 50 MWh of electricity. If that plant operates for a year at
full capacity, it generates 438,000 MWh of electricity (50 MW capacity x 8,760 hours/year).
To give a sense of scale, an average household uses about 10 MWh of electricity each year.
Most plants do not operate at full capacity all the time; they may be shut down for
maintenance or they may be operated at only part of their maximum generating potential
because their power is not needed or their power source (such as wind) is not available. The
actual amount of power that a plant generates compared to its full potential is reported as
its capacity factor. Thus a 50 MW plant with a 33 percent capacity factor would produce
144,540 MWh of electricity in a year (50 MW x 8,760 hours/year x 33% capacity factor).

Key Economic Multipliers for Michigan
Table A1: Type 1 Multipliers for the Michigan Economy184
Sector

Type I Multiplier
Employment
(Per $MM of
Final Demand)

Type I Multiplier
Compensation
(Per Dollar of
Final Demand)

Type I Multiplier
Value-Added
(Per Dollar of
Final Demand)

Labor
Productivity
Growth
(Percent/Yr)

Agriculture

22.9

0.300

0.493

1.54%

Oil and Gas
Extraction

7.9

0.194

0.570

2.66%

Coal mining

9.9

0.257

0.477

2.66%

Other Mining

9.0

0.403

0.640

2.66%

Electric Utilities

3.8

0.212

0.763

2.80%

Natural gas
distribution

3.8

0.182

0.468

3.40%

15.1

0.524

0.696

2.00%

Manufacturing

7.4

0.349

0.563

2.30%

Wholesale trade

9.9

0.482

0.862

1.50%

Transportation
and Public Utilities 12.7

0.537

0.781

2.80%

Retail Trade

24.5

0.567

0.852

1.50%

Services

14.9

0.475

0.844

0.40%

Finance

9.9

0.388

0.799

1.50%

19.3

0.827

0.974

0.40%

Construction

Government
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