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I u

innesota is at a crossroads in deciding our energy future. Over the last 30
years energy use in Minnesota has doubled. If we continue current

trends, we will increase our energy use over the next 30 years by an additional 40 percent.
That magnitude of increase would mean more power plants, more pipelines, more traffic,
more air pollution, and higher energy costs. The Department of Public Service believes it is
time for Minnesota to choose a new energy path: one that maintains a balance of our
environmental and economic interests; one that sustains the quality of life Minnesotans have
come to expect.

A few recent facts and figures illustrate the importance of choices about energy use. In 1990,
our state consumed over 1.3 quadrillion Btus of various energy types to provide the 930
trillion Btus ultimately used by Minnesota consumers. The economic cost to consumers for
this energy use was a record 6.8 billion dollars. The cost to the environment was 840,000 tons
of carbon monoxide, 250,000 tons of nitrogen oxides, 350,000 tons of sulphur dioxide, 335,000
tons of volatile organic compounds, and 157,000 tons of particulate matter.

It is clear that our energy use patterns affect both the economy and environment of our state.
It is also clear that we need future energy policies that balance and sustain both our need for a
strong economy and a clean environment. This Report outlines what the Department of Public
Service considers to be a sustainable future energy policy, one that both strengthens our
economy and improves our environment. It outlines a broad statewide energy policy goal. It
also presents five more specific, quantifiable goals for the future and strategies by which to
achieve these goals. The results of achieving these goals are also presented, as is a discussion
of the current status and future outlook for all of our major energy sources.

E

Assure continued access to reliable, reasonably priced, efficient, and
economically sound energy services to Minnesotans now and into the future

through environmentally responsible resource use.

E

EB:I!IJI Ensure that the U.S. Department of Energy (DOE) begins to remove
Minnesota's nuclear waste by 2000, and hold DOE to its schedule for operation of

a nuclear waste repository by 20 IO.
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~mr!l.;u Protect a strong state role in future nuclear licensing and pipeline
siting decisions.

Emr!l.~At a minimum, double the total amount of renewable based
energy used within the state by 2020.

~mr!l.iD Improve the efficiency of our energy use, measured in Btus per real
dollar of gross state product, by at least 30 percent, by the year 2020, while
maintaining or improving our comfort and productivity.

~mr:ll.!1I Create a self supporting, innovative, sustainable energy industry in
Minnesota.

u

As Minnesotans implement the policies and decisions necessary to achieve these goals, both
the economy and environment of the state will improve. Department forecasts comparing a
goal achievement scenario to a baseline projection (i.e. continuation of present trends) indicate
the following:

• 20 percent greater energy efficiency by 2020;

• stabilizing per capita energy consumption at 1990 levels compared to a 2S percent increase
under baseline;

• doubling of total renewable energy resource use by 2020;

• energy expenditure, as a percent of gross state product, will only increase half as much as
under baseline;

• growth in per capita gross state product will be just as strong as baseline; and

• much smaller growth in emission of energy related air pollutants, some stabilizing at 1990
levels.

We are at a crossroads in deciding our energy future. Minnesota needs a strong and dynamic
energy policy, but government action alone is not enough to meet this future challenge. An
effective new partnership between government, utilities, business, and consumers is needed
to forge new solutions. Actions are needed now to begin down this new path.
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CHAPTER I

EEE

he Department's 1992 Energy Policy and Conservation Report: Transition into
the 21st Century, as required by Minnesota Statutes 216C.18, assesses the crit­

ical energy issues facing Minnesotans and discusses actions required to implement a
sound and effective state energy policy. Topics covered within the Report include:

our current energy use patterns and how we arrived here.

• major issues associated with Minnesota's energy sources, including electricity, nat­
ural gas, petroleum, and renewables.

• an energy goals statement for the state of Minnesota and a set of guiding principles
for decision making.

• aggressive, yet attainable, energy objectives that are specific and measurable
through the year 2020.

• recommendations for federal, state, local, and consumer actions to achieve these
objectives.

The need for a long-term energy policy is demonstrated by reviewing our historical
demand levels, examining our present energy use, and projecting our future energy
use based on reliable assumptions. For example, recall the 1970s and 1980s, when
major international, national, and local events highlighted the critical role energy
plays in our lives:

• two oil embargoes and the resulting lines and rising prices at Minnesota

gasoline stations;

• the natural gas shortages and fears of whether Minnesotans would be able to heat
their homes in the winter;

Consider also our current energy status, which presents a mixed picture.

m We have seen passage of major national legislation on energy and the environment, but we
have also, seen the Gulf War, Desert Storm, when much of the free world went to war to pro-

• the nuclear power plant accidents at Three Mile Island and Chernobyl;

• the concern and violence during the powerline protest; and

• the construction of major coal-fired electric generating plants and the resulting
electric rate increases.
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1990 Primary Energy Use by Fuel Type

Total =1.4 Quadrillion Btus

tect the free market flow of oil. While dire predictions of
major supply and price disruptions did not materialize in
this instance, the War underscores the continuing volatility
of the Middle East and the vulnerability of our nation's
increasing dependence on foreign oil.

• Although Minnesota has increased investment in conserva­
tion, the projected growth in our energy demand will out­
strip our current supply. Without change, major capacity
additions and price increases are likely.

• We are part of the most mobile society on earth, an impor­
tant contributor to our economic success. However, that
success has a significant downside, as economic and envi­
ronmental costs of our transportation system continue to
mount.

Electric Imports 1.6%

Natural Gas 19.7%

Petroleum 35.4%

Nuclear 10.2%

1990 Consumer End-Use Energy Consumption

And while Minnesota witnessed the state's first operable,
commercial wind farm located in Marshall, we will soon
see construction of above-ground storage of nuclear waste
at Prairie Island.

Coal 2.1%

- Petroleum 49.4%

Natural Gas 26.8% In Minnesota we are at a crossroads in deciding our energy
future. The Department's current baseline forecasts project
our state's energy use to grow by more than 40 percent by
the year 2020. At that time Minnesota's utilities and energy
industries will be consuming almost 1.9 quadrillion Btus in
primary energy sources to create the almost 1.4 quadrillion
Btus of end-use energy required by Minnesota consumers.
This is projected to cost Minnesota consumers more than $60
billion (nominal). This energy increase will affect both our
economy and our environment. How we handle the many
crucial current and future energy issues will determine in
large part just how bright our future will be. The issues and
challenges ahead include:

• How should we handle relicensing and recertification of our nuclear power plants?

Total =930 Trillion Btus

Renewable 4.7%

Electricity 17.0%-

• Although nuclear generation is free of the harmful air emissions associated with coal-fired
plants, it presents serious concerns about future safety, costs, and the failure of the federal
government to meet its own deadlines on nuclear waste disposal.

• How much should we rely on natural gas in our energy future, given that it is less environ­
mentally damaging than other fuels, yet prone to supply and price fluctuations?

What role should renewable energy play in meeting our future energy needs and how can
we best tap that resource in a cost-effective manner?

• How can we focus the attention of government, industry, and individuals on transportation
and transit energy issues to find creative ways to meet our transportation needs in an energy
efficient, environmentally sound, and cost-effective manner?

INTRODUCTION



1990 Consumer Energy Expenditures

• What actions do Minnesotans need to take individually
and at the national, state, and local levels to effectively
implement sound energy policies?

Our progress and ultimate success is as ill-served by sim­
plistic solutions as by complacency.

Minnesota needs a strong and dynamic energy policy, but
government action alone is not enough to meet this future
challenge. Individuals must also take responsibility in meet­
ing these challenges and shaping our energy future. An
effective partnership is needed to forge new solutions.
Actions are needed now to begin down a new path.

Natural Gas 14.4%

Electricity

Coal 0.4%

- Petroleum 46.8%

F Total =$6.8 Billion

1990 Energy End-Use by Sector

CHAPTER I

Primary Energy Not
Used In Electrical

Generation
60%

Electric Energy
Delivered to
Customers

12%

Total =930 Trillion Btus

Primary Energy Lost
Through Generation
and Transmission

28%

1990 Statewide Energy Use Associated with
Electricity Production

Commercial 14.2% Transportation 38.9%

Residential 24.5% Industrial 17.9%

Agriculture 4.5%

The Current Energy Picture. In 1990, Minnesotans­
including residential, commercial, industrial, agricultural,
and transportation consumers - used 930 trillion Btus of
energy to heat homes, light stores, operate industrial
processes, and fuel autos, trucks, and tractors. To make this
energy - what we call end-use energy - available to con­
sumers, Minnesota utilities and energy suppliers had to gen­
erate or buy more than 1.3 quadrillion Btus of what is called
primary energy. The difference between these two numbers
- end-use energy and primary energy - is approximately
the amount of energy lost in electrical generation and trans­
mission. This 371 trillion Btus amounted to 28.5 percent of
the primary energy consumed within the state.

Petroleum products provided 35.4 percent of the 1990 pri­
mary energy use and 49.4 percent of consumer end-use ener­
gy. Coal provided 28.4 percent of Minnesota's primary ener­
gy use, but since it is almost exclusively used in electrical
generation, it provides for very little of consumer end-use.

In developing a statewide energy policy, DPS identified two
crucial needs. First, it is imperative that we have a clear and
accurate picture of our current energy consumption levels
and how we arrived here. The data presented in this report
on 1990 energy consumption and cost as well as the con­
sumption trends of the last 30 years are primarily taken
from the Minnesota Energy Data Book: Energy Trends From
1960 Through 1990, December 1991. The second important
need is to develop a clear and easy-to-follow "roadmap" to

guide policy development.



1990

Year

Coal

1970 1980

Natural gas was the source of 19.7 percent of the primary
energy use and 26.8 percent of consumer end-use.

Energy-expenditure data generally include only consumer
end-use expenditures, since the costs of electrical generation
fuels such as nuclear and coal are passed through to con­
sumers. In 1990, Minnesota consumers paid over $6.8 billion
for energy. The largest portion of expenditures, 46.8 percent,
went for petroleum products. The second largest expendi­
ture, 38.5 percent, went for electricity, despite the fact elec­
tricity provided only 17 percent of end-use energy. This dis­
crepancy shows that electricity is a high cost, premium
energy source.

Transportation is the largest consuming sector within Min­
nesota, accounting for 38.9 percent of 1990 end-use energy
consumption. Next is residentialat 24.5 percent, industrial at
17.9 percent, commercial at 14.2 percent, and finally, agricul-
ture at 4.5 percent. Since all of these figures are presented as
end-use values they exclude electrical generating and trans­
mission losses. As mentioned earlier, electrical generation
and transmission "lose" approximately 371 trillion Btus of
the state's total primary energy consumption of 1.3
quadrillion Btus. If these losses were considered a "sector,"
electrical generation and transmission losses would become
one of the largest consuming sectors at 28.5 percent of
statewide primary energy use as illustrated in Figure 1-5.

Figures 1-6 and 1-7 show trends in energy consumption and
expenditures over the past 30 years. Major shifts in energy
consumption and expenditure coincided with the Arab oil
embargoes and associated price shocks of the 1970s. The
peak in primary energy consumption came in 1989, caused

1970 1980 1990 partially by the rise in demand for heating fuels during a
Year colder than normal winter. Consumer expenditures, on the

other hand, reached their highest level in 1990. The growth
rate in spending, however, slowed between 1989 and 1990,

when compared to the previous two years. This is an example of higher fuel prices being par­
tially offset by weaker consumer demand.
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"Roadmap" to Statewide Energy Policy. In developing a roadmap toward a co~prehensive

statewide energy policy, DPS used a systematic process that included a four-step framework:

• An energy goal statement;

" A set of broad guiding principles for judging energy policy decisions;

• A set of long-term quantifiable objectives; and
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• A set of specific actions or strategies designed to meet the long-term objectives.

Developing the broad energy goal statement was the first step. The Department examined
existing state policy as set forth in Minnesota statutes, primarily 216B and 216C. These statutes
incorporate several policy principles relating to energy: increasing the efficiency of energy use,
developing renewable energy sources, minimizing the need for electric generating plants, pro­
portionally reducing the use of fossil fuels, providing reliable service to energy customers, pro­
viding energy education, enhancing energy planning skills, and planning for energy emergen­

cies.

To this foundation the Department added several emerging issues related to energy. The first
is the growing recognition of the critical links between energy use and adverse environmental
effects. The second is the recognition of the significant economic effects of energy use, especial­
lyon the poor. And lastly, the growing acceptance that energy providers are selling energy ser­
vices, not just energy. Wes Birdsall, manager of the Osage, Iowa, municipal utility which has
implemented one of the nation's most effective community-wide conservation efforts, states it
this way: " .... we sell warm houses and cold beer, not electricity."

Combining these components, the Department developed the following goal statement for
Minnesota energy policy:

Ensure continued access to reliable, reasonably priced, efficient, and economically
sound energy services to Minnesotans now and into the future through environ­
mentally responsible resource use.

The next step was to develop a set of broad/ guiding principles that would become the yard­
stick by which energy policy decisions could be discussed and evaluated. Through internal
discussion/ the Department came up with the following set of 12 guiding principles that are
specific enough to clarify intent/ yet general enough to allow consensus.

I. Maximize the efficiency of energy use.

2. Strive for a greater percentage of Minnesota's energy consumption to be supplied by Min­
nesota-produced, renewable energy sources.

3. Develop sustainable energy sources/ technologies, industries, and practices.

4. Adopt flexible strategies that recognize and adapt to uncertainty and risk.

5. Enhance consumer access to information about energy use and efficiency.

6. Develop energy planning and management skills throughout state and local government.

7. Develop delivery systems that maximize consumer access to reliable and cost-effective ener­

gy services.

8. Adopt energy policies that complement Minnesota's economic competitiveness.

9. Enhance Minnesota's preparedness for possible future energy emergencies.

10. Pursue an effective relationship with the federal government/ national standards organiza­
tions, and other governmental entities regarding energy policy matters.

1I. Create opportunities for participation in state energy policy making by all interested par­
ties, including the general public.

CHAPTER I



12. Base public policy actions related to energy on a set of specific, measurable, long-range
policy objectives.

Participants in Public Meetings

PercentageNumber

Public Participation. The Department believes that public participation in the development
of state energy policy is critical, as stated in principle 11 above. To receive feedback on the
proposed policy framework and test the validity of the goal statement and guiding principles,

the Department initiated a series of public meetings
throughout the state in March of 1992. The Department
also wanted to hear the public's concerns regarding
energy and their ideas on quantifiable objectives and
strategies for state energy'policy.Affiliation

At these meetings, the Department received 105 oral or
written statements. The background of the people who
participated is shown in Table 1.

35%
19%
17%
8%

8%

8%

5%
1%

37
20
18
8
8
8
5
I

The small turnout at these meetings was a disappoint­
ment to the Department, given the great importance of
energy policy to the state. The low number of com­

ments received does not allow us to draw inferences regarding public sentiment on the topics.
The comments are summarized here, however, and were taken into consideration in formulat­
ing the body of this Report.

Private Citizens
Utility Officials
Environmental Organizations
Building Industry
Individual Entrepreneurs
Government Agencies
Large Businesses
Industry Association

Nearly all participants voiced support for the DPS energy policy goal statement and guiding
principles. They differed, however, on the emphasis that should be given to "reliable" and
"reasonably priced" as compared to "environmentally sound" energy sources. Their views
can be broadly characterized into one of the following three groups.

The largest group, about half of the participants, stressed that environmental concerns must
be satisfactorily addressed before cost and reliability are considered. They expressed concern
about the effects of acid rain, nuclear wastes, metropolitan air quality issues, and the potential
impacts of global climate change. They also thought that a transition to greater efficiency and
renewable resources would help rather than hurt the state economy in the long run by provid­
ing more jobs within the state and greater profitability to businesses. These views were repre­
sented at all of the meetings, but were dominant in Rochester and St. Paul.

About 30 percent of the participants chose to focus on specific strategies for reducing tradi­
tional energy use. Their support for environmental concerns was either explicit or implicit, but
their message emphasized specific strategies, such as carbon taxes, mass transit programs, or
renewable energy development strategies. Again, these people were represented at all of the
meetings.

Approximately 20 percent of the participants stressed the importance of low cost, reliable
energy sources over environmental concerns. These were by and large the utility representa­
tives. This message was especially strong in the western part of the state, where electricity is
generated primarily by ,coal-fired plants in Minnesota. They voiced serious doubts about the
threat of global climate change and they were opposed to including environmental externali­
ties in pricing until costs were accurately determined and all cause and effect relationships
proven. They wanted minimal government intervention and believed any environmental

INTRODUCTION



mandates or tax polices related to energy should be made at the national level to prevent
inequities between the states and regions.

Approval for conservation was widespread, especially if the words "cost-effective" were
added to the phrase. Many spoke of the utilities' unique position to playa vital role in conser­
vation and renewables and the state's unique role in setting strong energy efficiency standards
and codes.

Support for renewable energy sources was widespread, with more than half of the partici­
pants speaking on behalf of further development. Wind energy received the most attention. A
small number singled out biomass and energy crop farming as potential sources. There were
also some negative views on renewables, all from utility representatives who objected to the
high cost and questioned the reliability. They wanted the cost of experimentation and devel­
opment of renewable energy sources to be supplied by government or industry, not by utility
customers. They did say, however, that utilities should receive tax benefits or accelerated
depreciation schedules if they do invest in renewable energy sources.

CHAPTER I
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he way we produce, use, and regulate electricity has dominated energy
issues over the past four years. Heightened awareness of the economic and

environmental consequences of electricity production has played a key role in focus­
ing debate on electric issues. Our rapidly growing demand for electricity ensures that
this debate will continue, as Minnesota faces crucial choices in how to supply that
demand. Continued failure of the federal government to make progress in develop­
ing a nuclear waste disposal facility makes us acutely aware of how the energy choic­
es we make now have serious consequences for the future.

This chapter examines our energy past, present, and future with respect to electricity.
A review of Minnesota's historic trends in electricity production and use is followed
by a discussion of current electricity issues and trends, focusing on developments of
the past four years. Finally, we identify concerns for the future and directions Min­
nesota should pursue in charting its electric energy future.

HISTORIC TRENDS:

I

Except for the periods of recession in the 1980s, electricity consumption has grown
consistently across all customer sectors since 1960, as shown in Figure II-I.

Although the average growth rate during the 1980s was 3.2 percent, this figure is
skewed due to decline in consumption during recession years. Excluding the 1982
and 1986 years, consumption grew by 4 percent during this period, a strong growth
rate.

CHAPTER 2

The rate of growth in electricity consumption parallels changes in the price of
electricity, demonstrating an elastic relationship between the two. (Figure II-2) This
relationship demonstrates the importance of pricing when implementing policies
on electricity.

As demand has continued to grow and prices have changed, Minnesotans' expenditures for
electricity have increased by an average annual rate of 8.8 percent from 1960 to 1990, reaching
a level of $2.6 billion in 1990. (Figure II-3)

Finally, the mix of fuels used to generate electricity for Minnesotans has changed over the past
30 years. While renewable energy (most notably, hydroelectric power) contributed 1.4 percent
in 1960, its relative share has declined, due to both a depletion of available hydro sites and the
addition of traditional power plants to meet increased demand. During the 1970s, Northern
States Power Company (NSP) added three nuclear generating units to its system, making
nuclear fuel a large contributor to our generation mix. (Figures II-4 and II-5)
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Year

Different types of consumers use electricity in a variety of
ways, with lighting and cooling as major uses. (Figures II-8,
II-9, II-lO)

Use of electricity reached an all-time high of 46,627 GWH in
1990, and utilities experienced record peaks during the sum­
mer heat wave. Utilities project that electricity consumption
will continue to grow, due primarily to the increase of air­
conditioning in the residential market and increased use of
office equipment in the commercial market. (Figure II-ll)

Minnesota utilities meet demand for electricity primarily
through generation from coal and nuclear power plants, as
shown in Figure II-4. The environmental impact of this gen­
eration mix is high, as coal-fired plants emit significant pollu­
tants and nuclear generation creates highly radioactive mate­
rial that remains dangerous for thousands of years.
Meanwhile, renewable based generating sources such as
wind and photovoltaics do not provide the consistent avail­
ability needed for base load generation.

Finally, electricity is supplied to Minnesotans through sever­
al types of utilities: investor-owned, municipal-owned, and
cooperatives. As shown in Figure II-12, investor-owned utili­
ties supply the vast majority of Minnesota's electricity.

Of these utilities, only the four investor-owned utilities and
one cooperative distribution utility are subject to rate regula­
tion by the Minnesota Public Utilities Commission (PUC).
Most cooperatives and all municipal utilities, although pri-

1980

Agricultural -

cUITellt electricity picture looks much like our past: rapid growth in consumption; plans
traditional coal-fired baseload plants and gas-fired peaking plants; and traditional

Utl_lltH~S delivering electricity services.

Milrmleslotalfis currently spend about 30 percent of their energy dollars on electricity, for a total
billion in 1990. These expenditures are divided fairly evenly among the various cus-

tomer sectors. (Figure II-6)

In each customer sector, electricity accounts for roughly the
same proportion of total energy use. Due to the economies of
serving larger customers, the industrial class has generally
lower rates for electricity and, therefore, its percentage of
total expenditures is lower than its percentage of consump­
tion. The opposite is true for the residential customer. (Figure
II-7)
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cent Demand-Side Initiatives, Developments

ability to solve the problem of nuclear waste storage
d other environmental problems associated with electricity use depends to a considerable
tent on finding non-traditional sources of electricity supply, including demand-side
~()Urces. Demand-side initiatives are designed to meet future capacity needs by reducing or

difying consumer demand for electricity rather than creating new supply options. Electrici­
('nlnc'>1""-,,ti,rw, programs providing efficient lighting and demand management programs

Electricity is no longer "penny cheap." Increased awareness
of both the economic and environmental costs has brought ­
new regulatory processes and goals designed to encourage
conservation/efficiency and initiate use of renewable

resources.

Nuclear Waste Storage

The urgency of need for permanent nuclear waste storage
and alternate energy sources was brought home to Min­
nesotans in 1991 when Northern States Power filed for a
Certificate of Need from the PUC to construct additional
storage facilities for waste from its Prairie Island nuclear
plant. NSP, the only Minnesota utility using nuclear genera­
tion, will exhaust its current capacity for storing spent fuel at
Prairie Island in 1995. (NSP's other nuclear plant, at Monti­
tello, will run out of storage capacity in 2006.) Key to this
'ssue is the federal government's management of the Civil­
·a.n Radioactive Waste Disposal Program, a program

esigned to meet the federal government's legal obligation
odispose of nuclear waste from plants such as Prairie
land and Monticello beginning in 1998. Significant delays
implementing the program raise substantial doubts
arding the ultimate success of the program and whether

e deadline will be met. Based on these and other concerns
ressed by the Department, the PUC voted to limit signifi­
tly NSP's additional storage capacity and to require NSP

seek approval for additional required capacity when more
ormation on the federal program is available.

marilyaccountable only to their member- or citizen-customers, are subject to some state over­
sight, most notably on construction of large, new power plants or transmission lines, determi­
nation of service territories, quality of service issues, and minimum investments in demand­

side resources.

CURRENT ISSUES AND DEVELOPMENTS:



such as off-peak water heating, both extend the usefulness of existing supply capacity and
delay construction of new supply options. Significant new regulatory policies and procedures
implemented by Minnesota during the past four years, as well as federal initiatives and devel­
opments, should help this effort. These are described below:

Domestic Generation and Net Import of EIE!ctricitv

1980

Year

Integrated Resource Planning (IRP). In 1990, the PUC adopted rules requiring investor­
owned electric utilities to submit integrated resource plans. These plans project consumer
demand over a 15-year period and provide the utility's assessment and selection of resources

to meet that demand. The plan must assess both supply-side
resources (including traditional power plants, renewable
energy, life-extension of existing power plants, and power
purchases) and demand-side resources (conservation and
load-management) in light of reliability, dispatchability, and
costs, both direct monetary investment and environmental
costs. Interested parties (intervenors) can comment on the
utility's plan or propose alternative plans. After reviewing
the plans and comments, the PUC issues findings regarding
the suitability of the utility's resource plan. PUC findings
may include designation of a prepared plan as well as cri­
tiques of the utility's or intervenor's alternative plans.

Integrated resource planning is an important regulatory
tool, as it involves regulators early in the utility planning
process. This involvement is necessary to provide the most
socially beneficial resource choices. By allowing demand­
side resources to be considered along with more traditional
supply-side resources, integrated resource planning encour­

ages conservation and load-management. Finally, integrated resour.ce planning can ensure
that environmental and social issues are considered in resource evaluation and decision mak­
ing. Traditionally, only investment, fuel, and operation and maintenance costs have been con­
sidered.
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Conservation Improvement Programs. Minnesota statutes empower the Commissioner of the
Department of Public Service to oversee investor-owned electric utilities' demand-side man­
agement programs. These programs, called Conservation Improvement Programs (CIP), con­
tain a variety of projects designed to reduce energy consumption and improve energy efficien­
cy in Minnesota households, businesses, and industries. The 1990 Legislature significantly
expanded CIP by establishing minimum spending requirements of 1.5 percent of operating
revenues for investor-owned electric utilities. Further, municipal and cooperative electric utili­
ties, although not subject to Commissioner oversight through CIP, are required to supply
annual reports on their demand-side management efforts for legislative review. These pro­
grams are discussed in detail in a later chapter.

Financial Incentives. To encourage investment in conservation and demand-side manage­
ment, the PUC established financial incentives for electric utilities. These incentives, which can
be designed in a variety of ways, reward utilities for good performance in implementing
demand-side programs and compensate them for any losses they experience from reduced



sales due to successful programs. With these incentives, regulators attempt to level the play­
ing field between supply- and demand-side resources.

Renewable Energy. Minnesota is placing increased priority on developing renewable energy
for electric generation. This is shown by the opening of Minnesota's first commercial wind
farm in Marshall, and Northern States Power's recent announcement that it plans on develop­
ing 100 megawatts (MW) of wind power within the state prior to the year 2000. Northern
States Power is also increasing its use of hydroelectric power by entering into long-term con­
tracts with Manitoba Hydro to supply up to 800 MW of
capacity through the year 2004.
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Residential 28.5%

- Residential 34.9%

Commercial 27.8%

Commercial 30.3%

Total = 46,600 Gigawatt hours

Agricultural 4.8%

Total = $2.6 Billion

1990 Electricity Expenditure by Sector

1990 Electricity Consumption by Sector

Industrial 30.0%

Agricultural 4.4%

Industrial 39.3%

Energy Efficiency Technology Advancements. Important to
the success of policies encouraging conservation is the
marked improvement in development and availability of
energy-efficient products. Federal legislation contributed to
this advancement by requiring higher efficiency standards
for major appliances on the market, improving over time the
efficiency of appliances in use. The efficiency, availability,
and quality of lighting technology also has improved. As the
market for energy-efficient products develops, the price of
the technology - currently fairly high - should decline.

Federal Initiatives. The federal government has advanced
many energy-related initiatives. In 1990 Congress passed,
and the President signed, the Clean Air Act, major legisla­
tion that will greatly influence future energy policy. Con­
gress is working on National Energy Strategy (NES) legisla­
tion likely to be completed and passed this year. Federal
agencies, most notably the Nuclear Regulatory Commission
(NRC), the Department of Energy (DOE), and the Federal
Energy Regulatory Commission (FERC), have been develop-

The 1991 Legislature amended Minnesota's Certificate of
Need law to require electric utilities to demonstrate that
increased demand cannot be satisfied by renewable
resources before the utilities are allowed to construct a more
traditional power plant. The 1991 Legislature also required
that utilities reflect environmental benefits in the rates paid
to qualifying facilities (QFs) and cogenerators, thus further
encouraging development of these generating sources. The
PUC is drafting rules for implementing this requirement.
During this rules development process and the IRP process,
regulators are developing methods for quantifying the envi­
ronmental costs of various generation options, thus improv­
ing Minnesota's ability to evaluate fairly and compare

resources.



Residential Demand for Electricity by End-Use

Air Conditioning 7.3% Miscellaneous 15.5%

ing rules and regulations to implement these and other fed­
eral initiatives. These initiatives and their likely effects on
Minnesota are discussed in the following section on future
concerns and issues.

Commercial Demand for Electricity by End-Use

The state faces many complex electric energy issues.
Although regulatory processes established during the past
four years help resolve these issues, the challenges ahead
pose critical choices for Minnesota's energy future.

Nuclear Waste Disposal

Minnesota generates 28 percent of its electricity from nuclear
power plants. Nuclear generation has environmental advan­
tages over coal-fired plants: power generated by Minneso­
ta's nuclear plants has avoided annual coal-generated emis­
sions of approximately 61,000 tons of sulphur dioxide,
12,000 tons of nitrogen oxides, 25,000 tons of suspended par­
ticulates, and 1,000 tons of carbon monoxide. Nuclear gener­
ation, however, causes continued accumulation of high-level
nuclear waste. Over the last five years, Minnesota's nuclear
plants generated an average of 43 tons (39 metric tons) annu­
ally of spent uranium fuel. As noted above, the U.S. Depart­
ment of Energy is obligated under the Nuclear Waste Policy
Act to dispose of nuclear waste from the nation's power
plants beginning in 1998. DOE's efforts to develop a perma­
nent below-ground repository at Yucca Mountain in Nevada
have been delayed by opposition from Nevada and exten­
sive delays, cost over-runs, and other problems. DOE's pro­
jections to have an operating repository in 2010 are seriously
questioned. To provide interim above-ground storage, DOE
developed a Monitored Retrievable Storage System (MRS).
Volunteers to host an MRS site are being sought. To date,
nineteen have expressed interest; seven of those have with­
drawn and two have progressed to phase two of the siting
process. If no volunteers are available, DOE will attempt to
site an MRS without the consent of the host state or tribal
nation. To meet the 1998 date, the MRS must be sited in
1992. The many delays and problems raise serious concerns
about the federal government's ability to manage and com­
plete the waste program. This, in turn, raises questions
about Minnesota's continued reliance on nuclear energy.

Air Conditioning
26.1%

Refrigeration 7.4%

Process Heat 15.5%

- Lighting 11.3%

Miscellaneous 33.4%

Lighting 5.5%

ELECTRICITY

Miscellaneous 7.2%

Water Heating 1.2%

Water Heating 20.3%

Industrial Demand for Electricity by End-Use



DPC and IPC Expected Plant Retirements

Continued Growth in Demand

Plant name

2000
2000
2001
2002
2002
2003

2004
2004
2005
2005
2005
2005

Projected year
of retirement
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DPC Alma Units 1-3
IPC Dubuque Steam Unit 2
IPC Fox Lake Units I & 2
DPC Stoneman Units I & 2
IPC Kapp Unit I
IPC Lansing Coal Units I & 2

IPC Dubuque Steam Units 3 & 4
IPC Dubuque Diesel Units I & 2
IPC Fox Lake Unit 3
IPC Lansing Coal Unit 3
IPC Lansing Diesel Units I & 2
IPC New Albin Diesel Unit I

Current projections by the Minnesota-Wisconsin Power Supply group in their 1992 Advance
Forecast show electric demand rising at 1.8 percent per year, given current levels of invest­
ment in demand-side management. At this rate, our region's generating capacity, which has
been in surplus during recent years, will be fully used by 1993 at the earliest, or by 2000 at the
latest. The Department's own forecasts show consumer demand for electricity growing by
almost 40 percent, to 61,350 gigawatt hours, by the year 2020. The baseline forecast shows
increasing dependence on coal and natural gas for generation, with hydro remaining almost
constant and reliance on nuclear power decreasing. Although the Department sees growth in
renewable-based generation, the amounts are too small to show on the baseline analysis.Con­
sequently, Minnesota faces crucial choices on how to meet
future demand - whether by new traditional power plants,
renewable energy, increased demand-side management, or
purchases from outside the region. The choices we make will
dramatically affect both Minnesota's economy and the environ­

ment.

I11pact of Federal Energy Initiatives

plementing major federal initiatives poses challenges for Minnesota electric utilities, con-

Maintaining Current Capacity

The projected lives of the power plants serving Minnesota indi­
cate that major new investment will be required in the years
2000 to 2020. Most notably, the state's nuclear plants will reach
the end of their operating licenses, Monticello in 2011 and
Prairie Island's two generators in 2013 and 2014, respectively.
Even if NSP seeks and obtains relicensing of these plants,
major new investment will be required, raising questions as to
whether the benefits of continued operation will be worth the
cost. During the period 2000 to 2020, Dairyland Power Cooperative (DPC) and Interstate
Power Company (IPC) also expect to retire electric generating plants. These plants, listed in
Table 1 with projected retirement dates, combined with NSP's nuclear plants have a total
capacity of 1,925 MW, representing 16 percent of total peak demand in 1990.

Nuclear Plant Relicensing

The Nuclear Regulatory Commission (NRC), a federal agency, oversees relicensing of nuclear
power plants. If NSP seeks relicensing of its nuclear plants, Minnesota's regulatory and envi­
ronmental agencies should actively participate to represent Minnesota's interests. How effec­
tively these interests are represented, however, will be affected by rules the NRC is preparing
o govern relicensing. The NRC proposed rules that would apply to certain broad, generic
nvironmental issues and would allow very few issues to be considered on a case-by-case
asis. The Department of Public Service opposes these rules because they would severely limit
tate and public participation in decisions on environmental issues. The NRC is considering
ubstantial alterations to its initial proposal and may issue a new proposal that addresses our

concerns.



sumers, and regulators. The Clean Air Act will affect Minnesota electric utilities by limiting
power plant emissions, most notably sulphur dioxide (502). The emissions limits will be
implemented in two phases. Although Minnesota utilities already comply with the first phase
requirements, some plant modifications will be required to meet 1995 limits. Rates in Min­
nesota could possibly be reduced in the near term due to the provision that allows owners of
"cleaner" plants to sell pollution credits to plants not meeting emission restrictions; the long­
term effect on rates, however, is unclear.

ELECTRICITY

Minnesotal Wisconsin Power Supply Group Sales
Forecast (1991 Advance Forecast)

Two of the most enduring and substantial effects of federal
initiatives on Minnesota's electric industry will be increased
competition in the generation of electricity and more open
access to transmission facilities. These, in turn, will pro­
foundly affect the entire industry from prices to planning
and regulation. Increased competition could lower whole­
sale rates for a period; it could also increase rates for resi­
dential users as wholesale and large volume retail customers
buy discounted power from other suppliers. Competition
among suppliers and open access to transmission lines also
will spur regional planning, including integrated resource
planning.

Adapting to these changes, while maintaining strong over­
sight of the electric industry, will challenge Minnesota's
decision makers.

2006

The National Energy Strategy legislation will affect utilities' choices of new supply-side
resources, as natural gas becomes more readily available and licensing procedures for nuclear
plants are streamlined. The legislation is expected to set minimum standards for certain light-

ing, heating, and air conditioning systems. Other provisions
promote electric vehicles and encourage clean coal technolo­
gies.

Affordable Rates vs. True Cost of Service

Clearly, rates playa major role in our current electric picture of rapid growth in demand and
coal- and nuclear-based generation: comparatively low rates encourage consumption. The
Department believes, however, that current rates do not adequately reflect the true social cost
of the electricity because environmental and other social costs have not historically been
included in resource selection and rate making. One effect of many of the new federal and
state initiatives will be to reflect more accurately all costs in decision making and rates. As this
happens, rates will gradually rise, affecting consumer demand and utility resource selection.
Although it may be appropriate to reflect the true social cost of providing electric service,
increased rates also raise affordability concerns for residents and businesses. How to balance
these interests will challenge the state in the coming years.

Electric Vehicles

Air pollution from our current, petroleum-based transportation system causes major concern.
To reduce this pollution, many advocate using alternative fuel vehicles (AFVs), including elec-

1986 1996

Year

1976
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FUTURE DIRECTIONS AND ACTIONS

- Self Generated 2.5%

Total = 46,600 Gigawatt hours

MunicipaI12.3%- -Investor Owned 70.9%

Cooperative 14.5%-

Recertification of Nuclear Power Plants

To maintain strong state oversight of operations of nuclear
plants beyond their current licenses, the state should consid­
er extending its Certificate of Need authority to relicensed
plants. Requiring a Certificate of Need for relicensed nuclear
power plants would ensure that all aspects of the project ­
including investment, environmental, health, and safety
costs - are considered and that Minnesota retains strong
oversight of its electric generation mix. Further, the state
should continue active participation in proceedings before
the Nuclear Regulatory Commission.

tric vehicles. Although electric vehicles run more cleanly than traditional gasoline vehicles,
they are also a source of pollution if they are charged through traditional electric generation.
They also could strain the region's tightening electric supply. To the extent that a market
develops for electric AFVs, utility planning and investmentwill be affected.

Federal Action on Nuclear Waste Disposal

Holding the federal government accountable for its obligations to remove and dispose of Min­
nesota's nuclear waste must continue to be a top state priority. Regardless of whether NSP
continues to operate its nuclear power plants beyond 2003, Minnesota has tons of nuclear
waste in need of disposal. Actions the state can consider include litigation, coalition-building
with other states and utilities, and cutting off contributions
to the Nuclear Waste Fund which supports the federal pro-

gram. 1990 Electricity Sales by Utility Type

Minnesota is at a crossroads in decidi'1.g the state's energy future with respect to electricity.
How we handle these critical issues, described below, will determine in large part just how
bright our future will be.

Improved Resource Mix

Minnesota should build on its efforts to improve the electric generation resource mix, consis­
tent with a social-cost approach to decision making. The likely consequence of this approach
will be continued expansion of utility demand-side management programs, increased invest­
ment in renewable energy, and improved pollution control in both new and existing power
plants.

Further Exploration of Financial Incentives

The PUC's current financial incentives reward utilities for good performance on their
demand-side management projects and compensate them for revenue losses caused by effec­
tive programs. Regulators need to evaluate the effectiveness of the current incentives and con­
tinue to consider and implement other changes needed to level the playing field between sup­
ply- and demand-side resources.



ELECTRICITY

Competitive Bidding

Because additional generating capacity will likely be needed in the coming years, the state
should consider implementing a competitive process for supplying new capacity. Other states,
notably Maine, have implemented bidding processes in lieu of traditional utility construction
and ownership. With adequate safeguards to ensure reliability and environmental protection,
competition could bring down the cost of new resources.

Regional Integrated Resource Planning

Minnesota and several surrounding states are implementing integrated resource planning for
their local utilities. Because of the interconnections of the electric transmission grid and the
multi-state jurisdictions over many utilities, it may be appropriate to implement integrated
resource planning on a regional level. A study by MSB Energy Associates, in conjunction with
the Legislative Task Force on Electric Utility Service Territories, found that some savings due
to lower rates could be achieved if such regional planning were implemented. Regional plan­
ning also can give utilities greater assurance of recovering investments in selected resources,
as all states would agree on the chosen plan. Questions remain, however, including whether
the savings and benefits are worth the costs associated with the additional regulation. State
regulators should further evaluate this issue and explore possibilities for collaboration with
regulators throughout the region.

Further Advancement of Technology

State and federal initiatives should encourage future development of technology for renew­
able energy, energy-efficiency, and pollution control. To take full advantage of these technolo­
gies, the state should carefully monitor their development.
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HISTORIC TRENDS:

he promise and priority of natural gas in federal and state energy policy var­
ied greatly during the past several decades. The 1970s saw shortages and ris­

ing prices, causing such great concern about our reliance on natural gas that the fed­
eral government banned it from use in electric generating plants and in some
residential and new construction. The 1980s brought a dramatic turnaround, as
changes in regulations opened new opportunities and resulted in a gas surplus, the
so-called gas bubble, and low prices. Now, supply and demand are coming into bal­
ance, and environmental concerns about energy consumption and use are emerging
as important issues. The extent to which we plan to rely on natural gas in our fuel mix
will be a major issue in coming years. Environmental concerns call for increased nat­
ural gas use relative to coal, nuclear, and petroleum, while concerns about the long­
term availability and cost call for a more moderate approach.

CHAPTER 3

In 1990, Minnesotans consumed approximately 256 trillion Btus of natural gas, with the resi­
dential sector consuming 44.1 percent of that total. The commercial sector consumed approxi­
mately 28.1 percent, while the industrial sector consumed approximately 21 percent. Electric
utilities and transportation uses make up the remainder of natural gas consumption. (Figure
III-I)

Consumption of natural gas grew rapidly during the 1960s. Since 1970, consumption has
declined significantly, remaining fairly stable over the last several years. Since natural gas con­
sumption partly depends on weather conditions, Figure III-2 presents both weather normal­
ized and gross natural gas consumption.

Expenditures for natural gas declined over the last several years, as shown in Figure III-3. In

be a fut'II!",!>

and I believe

consider the
Minnesota's natural gas supply comes from two primary locations: the southern Unit­
ed States and Canada. Gas moves from the production fields through the interstate
pipeline system, which is regulated by the Federal Energy Regulatory Commission
(FERC). Northern Natural Gas Company is the major pipeline supplier of southern
U.S. gas to Minnesota, while Viking Gas Pipeline and Great Lakes Transmission
Company transport gas to Minnesota from Canada. Once it reaches the state, gas is
delivered to either local distribution companies (LDCs such as Minnesota's eight

---'---------~ investor-owned utilities), municipal gas utilities, or, in a few cases, directly to an end-

user. The Minnesota Public Utilities Commission (PUC) oversees the activities of the LDCs and
regulates their prices and conditions of service.
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CURRENT ISSUES AND TRENDS:

E

Recent impacts on the natural gas industry have come from
development and implementation of the major regulatory
changes of the 1980s, and from a new environmental aware­
ness that is causing natural gas to be considered for new
applications. These impacts are discussed below.

Federal Initiatives

Federal initiatives drive most of the change in the natural
gas industry. FERC Order 436 (discussed in our 1988 Report,
Energy: Minnesota's Options for the 1990s) opened access to
transportation on interstate pipelines, substantially changing
the traditional monopoly structure of the pipeline industry.
Now, both LDCs and retail consumers - particularly large
consumers - have access to other suppliers of natural gas.
This competition has probably been an important factor in
keeping gas prices relatively low the past four years. Other
recent federal initiatives on natural gas policy include:

The National Energy Strategy (NES). Although a final ver­
sionof this legislation is not complete, the NES will include
new procedures for developing and siting new interstate
pipelines. The procedures are intended to streamline the
current process and reduce the level of environmental
review given to these projects. Since no new pipelines are
currently planned for our region, this legislation will not sig­
nificantly affect Minnesota's natural gas supply in the near
future.

FERC Order 636, known as FERC's "Restructuring Rule"
and superseding FERC Order 436, changes the ways inter­
state pipelines offer their services. Most important, the rule
requires pipelines to separate fully- or "unbundle" - their
transportation services from gas sales service. This is intend-

1990

1990

Actual

1980

1980

Transportation

Weather-normalized

1990, Minnesota expenditures for natural gas amounted to approximately $970 million, 27 per­
cent lower than peak expenditures in 1984. The recent decline in natural gas expenditures is
partly due to reduced consumption. The reduction in the price of natural gas accounts for the
rest of the decrease in expenditures. The net expenditures are presented in Figure III-3 while
the real price trends of natural gas are presented in Figure III-4.

Minnesotans rely on natural gas primarily for space heating,
water heating, and cooking fuel, as shown in Figures III-5
and III-6.
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ed to ensure that pipelines provide the same quality of transportation service to all gas suppli­
ers, thus improving consumer access to suppliers and increasing competition. The rule also
allows pipelines to sell the gas at market-based prices, similar to the way unregulated suppli­
ers operate, provided the pipeline complies with all other aspects of the rrue. Two parts of this
rule propose a change in the pipeline rate structures and how costs will be passed on to con­
sumers, directly affecting those Minnesota residential con-
sumers who totally depend on natural gas for heating.
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Conservation Improvement Programs

Gas utilities' investments in conservation and load manage­
ment have typically been smaller than that of electric utili­
ties, and have been primarily targeted to low-income cus­
tomers to help meet their heating needs. The 1991
Legislature increased the required minimum investment by
gas utilities to 0.5 percent of gross operating revenues. Fur­
ther, through implementation of the Conservation Improve­
ment Program, the Commissioner of the Department of Pub­
lic Service has required additional investment in
conservation for the utilities' commercial and industrial cus­
tomers to help capture potential energy savings in those

markets.

Flexible Pricing

Responding to the low prices of petroleum and other alter­
native fuels during the 1980s, the Minnesota Legislature and
the PUC allowed local natural gas utilities to be flexible in
pricing services to their largest customers. This flexibility,
allowing utilities to retain sales and revenue from customers
who have the ability to switch among fuels, is typically not
allowed under rate regulation due to concerns about dis­
crimination among customers. Utilities have used this flexi­
bility extensively, and argue that it has helped keep rates to
other customers lower than they otherwise would be.

Financial Incentives

As with the electric utilities, the PUC is implementing finan­
cial incentives for Minnesota's LDCs. The purpose of the
incentives is to encourage additional investment in demand­
side resources, reward good performance in implementing
demand-side projects, and compensate the LDCs for rev­
enue losses they experience from effective programs. The
Commission will implement financial incentives for each of
Minnesota's eight LDCs within a year.



Perceived Environmental Advantages

Because it burns more cleanly than coal and petroleum-based fuels, natural gas has gained
support for greater use, not only in traditional applications such as heating, but also in more
innovative ways such as alternative fuel vehicles (AFVs), cogeneration (the simultaneous pro­
duction of heat and electricity), gas cooling, and electric generation.

Residential Demand for Natural Gas by End-Use

Mergers

Several Minnesota LDCs were acquired by large, non-Min­
nesota/ utility holding companies during the 1980s. The utili­
ties argue that these mergers will reduce costs to Minnesota
consumers, as the combined utilities will share administra­
tive costs and be able to take advantage of other economies
of scale. The actual effect of the mergers are now being eval­
uated in rate proceedings before the PUc.

- Cooking 3.3%

- Primary Heat 75.9%

Geographic Issues

Not all individuals or communities have access to natural gas. Given the routing of interstate
pipelines, the cost of piping, and the availability of alternative fuels to meet the end-use needs
of consumers, universal access to natural gas is not economically feasible. Small communities,

however, are interested in obtaining natural gas service, as
the current average rate for natural gas is significantly lower
than the price of alternative fuels such as propane, fuel oil,
and electricity. Meeting the energy and development needs
of small communities in an economically sound way is an
emerging policy issue for decision makers.

Water Heating 19.9%

Drying 0.9%

Commercial Demand for Natural Gas by End-Use

Primary Heat 76.0%

FUTURE CONCERNS AND ISSUES:

'"'' ",-,,--u_1

Water Heating 14.0%- Cooking 10.0%
The Department's forecast projects expanded use of natural
gas, growing almost 40 percent through the year 2010 and
then beginning to moderate through 2020. Our past indi­
cates that the market can dramatically change, however,
which raises concerns about the long-term viability of this
energy source. When developing a sound energy policy,
decision makers need to take care not to repeat mistakes of
the past by placing too heavy a reliance on anyone fuel. A
number of factors could adversely affect availability and
price of natural gas. These are discussed below.

Continued Industry Restructuring

Given our heavy reliance on natural gas as a heating fuel,

NATURAL GAS
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Environmental Issues

Although it burns cleaner than other fossil fuels, natural gas
does have environmental drawbacks. Burning natural gas
emits nitrogen oxides, which are toxic to humans and con­
tribute to acid rain, and carbon dioxide, which is suspected
to be causing global warming. In addition, methane, the
major component of natural gas, is itself a greenhouse gas.
While certain abatement measures can be taken on large­
scale applications like electric generating plants, most of our
gas use is for home heating, for which abatement measures
are not available. Further, gas exploration and drilling raise
environmental concerns, especially in environmentally sen­
sitive areas. Regulators must look to both the economic and
environmental costs of all fuels when charting energy

policy.

New Markets

Given the current comparatively low price, plentiful supply,
and perceived environmental benefits of natural gas compared to other traditional fuels, nat­
ural gas is again being considered as a fuel for electric generation, primarily peaking plants.
Other markets are also open to natural gas, most notably cogeneration and AFVs. Natural gas
is also the major feedstock for methanol production, which is being considered as an alterna­
tive vehicle fuel, and gasoline oxygenate additives such as MTBE. How we balance supply,
price, and environmental concerns as new natural gas markets grow will be an important
issue in the future.

Minnesota needs to pay careful attention to the federal government's continuing efforts to
restructure the gas industry. Federal initiatives, such as FERC Order 636 discussed earlier, will
definitely have an impact on Minnesota consumers. Located at the end of the u.s. interstate
pipeline and dependent on natural gas for our winter heating needs, Minnesota could face sig­
nificant increases in the price paid to transport gas into the state. Federal efforts to streamline
applications for new and expanded natural gas pipelines may also affect our access to addi­
tional gas supply and potentially raise local issues for lines sited within the state. But these
same natural gas industry changes will also create new options for Minnesota consumers. Pro­
tecting Minnesota's citizen interest, mitigating the impact of federal initiatives, and determin­
ing the best solutions will be a major challenge for the state in the near future.

Adequacy of Current Capacity

Determining the appropriate role for natural gas in the state's energy policy also requires con­
sideration of capacity. Although natural gas use has been relatively stable over the last several
years, in part due to mild winters, the percentage of households using natural gas as the pri­
mary heating source continues to grow, as illustrated in Figure III-7.

Increased consumer access to natural gas and development of new uses for natural gas may
increase demand, requiring expansion of the pipeline transmission and storage system and



increasing rates, thus changing the attractiveness of gas as a fuel choice. The state's energy
policy should account for these additional capacity requirements when determining the
appropriate role for natural gas.

Increased Reliance Due to Unseasonably Warm Temperatures

The comparatively low price of natural gas has increased its use by large volume customers,
most of whom have the ability to switch between natural gas and other fuels (most frequently
fuel oil). The relatively mild winters in recent years have enabled the natural gas pipeline and
distribution system to provide both firm (continuous access) heating supply and interruptible
industrial supply. Also as a result of the mild winters, the production and distribution system
for petroleum has adapted to reduced demand. Average or unseasonably cold temperatures in
coming winters could cause industrial customers to have difficulty obtaining supply from
either natural gas utilities or the petroleum industry. There also could be a capacity shortage
on transportation pipelines.

FUTURE DIRECTIONS AND ACTION:

Minnesota must be creative in meeting the challenges described above. We present the follow­
ing suggestions for shaping and defining the role of natural gas in our state energy future.

Integrated Resource Planning (IRP)

Like the electric utilities, natural gas LDCs should be subject to an IRP process. As with elec­
tricity, consumer demand for natural gas can be delivered in a number of ways and utilities
should evaluate the least-cost way of supplying customers, including conservation and load
management. Integrated Resource Planning for gas utilities would allow regulators and other
interested parties to evaluate LDCs' supply portfolios and demand-side efforts together, thus
improving the quality and scope of review. The regulatory agencies should work with the
LDCs and other interested parties to study the appropriateness and feasibility of implement­
ing a gas IRP process in Minnesota.

further Exploration of financial Incentives

Financial incentives encourage increased investment in demand-side management by Min­
nesota's LDCs. The PUC should continue to evaluate the effectiveness of incentives, including
developments in other states, and implement change where appropriate.

Use as a Transitional fuel

Natural gas should continue to be an important part of Minnesota's energy future, but the
state should not lock itself into a plan based on extensive expansion of natural gas use over the
long term. Instead, Minnesota should rely on natural gas to help bridge our present situation
to the future, as we move to a more sustainable and environmentally sound energy policy.
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CHAPTER 4

ISTORIC TREN

Petroleum consumption rose at an average annual rate of 3.6 per cent between 1960
and 1973, reaching a peak of 543 trillion Btus in 1972. Following the first Arab oil
embargo of 1973, consumption of petroleum started to decline but remained high
until the second oil price shock came in 1979. This price shock nearly tripled the price
of some petroleum products and caused petroleum consumption to decline dramati­
cally in 1980 and 1981. Since 1981, consumption patterns have fluctuated, but have
exhibited an average increase of 1.2 percent through 1990.

CURRENT ISSUES:

E

Petroleum products - including gasoline, fuel oil, jet fuel, and propane - are the
largest source of primary energy used within the state of Minnesota. More than 460
trillion Btus or 35.4 percent of all primary energy used in Minnesota in 1990 came
from petroleum products. Nearly half, 46.8 percent, of Minnesota's energy dollar
went for petroleum products. This represents more than 3.6 billion gallons of petrole­
um products, costing $3.16 billion, consumed by Minnesotans in 1990. The major
petroleum product consumed within the state is gasoline at 2.1 billion gallons. Second
is distillate fuel oil, including diesel fuel, at 827 million gallons. Smaller amounts of jet
fuel, propane, and residual fuel oil round out the energy mix. (Figure IV-I)

Transportation

Petroleum's dominance of our energy mix is due largely to use of petroleum fuels for
transportation; transportation, therefore, must be part of any discussion of petroleum

use in Minnesota. Transportation's share of petroleum use has grown steadily from 57 percent
in 1960 to 76 percent in 1990. (Figure IV-2) This growth is partially explained by Figure IV-3,
which shows the increase in total vehicle miles greatly outstripping the limited gains in auto~

mobile efficiency.

Gasoline and diesel fuel used in cars, trucks, and buses are a major cause of air quality prob­
lems in urban areas throughout the United States. Minnesota is no exception. A number of cur­
rent environmental mandates aim at reducing air pollution within our cities. These mandates
come from both the federal and state government and will directly and indirectly affect opera­
tions within the petroleum industry.
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The federal Clean Air Act, the most far-reaching of these mandates, identifies Minnesota's
seven-county metro area as an area where the level of carbon monoxide is above the allowable
limit. Gasoline sold in this area, therefore, must be blended with lIoxygenates" (fuels with
high oxygen content, such as ethanol). Other federal government mandates require a reduc­
tion in the sulphur content in diesel fuel and more stringent emission requirements on petrole­
um refiners.

1990 Petroleum Product Consumption

Residual Fuel
2.1%

Propane

Minnesota has its own law that requires the addition of oxygenates to gasoline in several met­
ropolitan areas after October 1992. This requirement will become statewide in 1997. Minnesota

also requires annual emissions testing for all automobiles in
the metropolitan area. Recent Minnesota Pollution Control
Agency records indi~ate a compliance rate of approximately
90 percent. In addition, a number of regulations deal with
petroleum tank and pipeline testing, including clean-up and
disposal when tanks or pipelines are found to be leaking.
Although all of these regulations are primarily designed to
reduce harmful emissions, the net effect will be to make
petroleum products more expensive. As the cost of the prod­
uct increases, relative demand for the products will
decrease.

Space Heating

Petroleum fuels are also used for space heating. Fuel oil and
propane are often the primary residential heating fuels in

Total =460 Trillion Stus the rural areas of the state, which are not served by natural
gas. Fuel oil and propane are also used as IIbackupll fuel for

large commercial and industrial natural gas customers
whose natural gas service can be interrupted during periods of supply shortages. Recently,
electrical utilities began offering lower, lIinterruptiblell electric heating rates to clients who
have backup heating systems. In general, petroleum use as a heating fuel has diminished over
the last several years.

Gasoline 56.3%

Distillate Fuel Oil 24.9%-

Price Volatility

Price volatility is another characteristic associated with petroleum products. No energy source
has a more volatile price track record. Minnesotans have seen the price of petroleum increase
rapidly due to world political events, weather conditions, and real and imagined supply prob­
lems; we have also seen rapid and unexpected price decreases. (Figures IV-4 and IV-5)

Primary reasons for price volatility are two. First is U.S and world dependence on petroleum
supplies located in politically unstable parts of the world. In the 1970s, the nations of OPEC
(Organization of Petroleum Exporting Countries), which control most of the world's oil sup­
ply, used world dependence on petroleum to further their political and economic goals.
Although OPEC is not the dominant force it was in the seventies, the U.S. is nearly as depen­
dent on imported oil as it was at the height of OPEC's power. The Gulf War and its effect on

prices clearly show that international events still affect local oil prices. The Strategic Petro-
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leum Reserve has reduced our vulnerability to supply disruption somewhat and acts as a lim­
ited price buffer, but the reliability of petroleum supply is a constant concern to our citizens.

The second reason for price volatility is the fact that the oil industry is made up of several dif­
ferent businesses all competing for profits in an unregulated industry. Oil producers, trans­
porters, refiners, wholesalers, and retail distributors are all trying to make a profit. Some com­
panies are large, fully integrated companies and some are small independents. Often the
actions of one of the parties directly affect the other parties. The changing supply and pricing
strategy of each of these players adds to the volatility of oil prices.

Price volatility, much of it outside the control of anyone
part of the oil industry, confuses and alienates consumers.
And rapidly rising prices place severe economic conse­
quences on petroleum users, especially the people in rural
areas.

FUTURE CONCERNS:

I

The Department of Public Service analysis predicts that the
petroleum industry faces a growing but uncertain future.
The products it creates and sells face upward price pressures
from several types of environmental mandates. Rising prices
will certainly cause some consumer resentment. The indus­
try will continue to face possibilities of supply disruptions
and substantial price volatility, as long as we depend on
sources from outside the country for large shares of our
crude oil and petroleum products. All present indications
are this dependence will continue well into the next century.
The fundamental instability of supply and volatility of price
will continue to alienate consumers and create difficulty and
tension among the various players within the industry as
well as between industry and government.

Despite all these concerns, petroleum use will grow substan­
tially because of current and anticipated growth in trans­
portation. The Department's baseline forecast shows rapid
growth in petroleum use, from 460 trillion Btus in 1990 to
almost 700 trillion Btus in 2020, a 50 percent increase. We
anticipate that initiatives such as the Clean Air Act, the Sur­
face Transportation Act, and new auto efficiency standards
may reduce this growth somewhat, but their implications
are too new and/or too unpredictable to incorporate into
our forecasting model at this time.

CHAPTER 4



Heating Fuels

Petroleum heating fuels also face uncertainty. As natural gas
expands its heating markets to large interruptible commer­
cial and industrial customers, fuel oil will likely be the back­
up fuel. Fuel oil will also likely be the backup fuel for elec­
tricity, as interruptible electric heating expands in rural
areas. Developing solar and wind energy systems also will
probably need to rely on diesel fuel as a backup. The petro­
leum fuels industry, therefore, is likely to be in the strange
position of being less needed as a primary fuel but even
more critically needed as a backup or "emergency" fuel.
Conceivably, weather (or other conditions) could cause
petroleum heating fuels to have very low sales one month
and almost crisis levels of sales the next month.

This unpredictability makes it very difficult for the petrole­
um industry consistently and profitably to match produc­
tion, delivery, and inventory levels with actual consump­
tion. As long as the profitability of the industry is not
consistent and predictable, and with future market trends
pointing downward, it is unlikely that the industry will
invest in additional refinery or delivery infrastructure. The
result could mean more frequent short-term, regional sup­
ply problems.

1990

19901980

Commercial

· Transportation

Transportation fuels, primarily gasoline; will continue to dominate the petroleum market. All
indicators point to a growing transportation sector as we continue the trend of more and more
total passenger miles. Yet consumers and government policy makers are looking for ways to
reduce transportation gasoline use, primarily for environmental reasons. We have already
seen some improvement in the overall efficiency of the vehicles within the state; this trend

should continue as old vehicles are replaced with newer
more efficient models. In addition, pressure is growing in
Congress for acceleration of the national energy efficiency ­
or Corporate Average Fuel Economy (CAFE) - standards
for automobiles. New fuels are being developed and tested
and new, non-gasoline engine technologies are being devel­
oped and tested. Government agencies are starting to inves­
tigate and implement strong public transit policies and pro­
grams to limit use of automobiles in urban areas. Even as
these new fuels, new technologies, and new policies devel­
op, the use of gasoline is still expected to increase.
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Industry Competition

Competitive pressures within the petroleum industry, combined with a shrinking and unpre­
dictable market, are beginning to limit the number of petroleum suppliers and brands from
which consumers can choose. In some areas of the country, major integrated companies are
trying to solidify their market share through aggressive competition with independents. Gen­
erally, independents do not have the financial means for long term competition with the major
brands and may be forced out of business. In some areas of the country, major retailers are
abandoning entire areas because they are judged unprofitable. Both of these trends ultimately
lead to fewer suppliers to a state like Minnesota, less competition, and ultimately, less choice
for consumers.

FUTURE DIRECTIONS:

I
Options for Reducing Instability

The petroleum industry must find ways to reduce price volatility and the potential of supply
disruptions.

One option for reducing price volatility is to use the petroleum futures and options market to
hedge against future price swings. This can be done directly on commodity exchanges like
NYMEX by large purchasers of fuel oil and gasoline such as the state of Minnesota. This can
also be done by the petroleum industry itself. Use of futures and options can allow petroleum
product suppliers to provide fixed price or capped price fuel contracts to their customers. This
procedure not only provides more stable prices for consumers, it also helps the industry main­
tain a more consistent profitability. This procedure has grown rapidly in New England and
we expect to see further growth in the Midwest.

An option for minimizing potential supply disruptions is to build and use additional petrole­
um product storage models very much like the national Strategic Petroleum Reserve. This
could be done at several levels within the industry, but the closer a reserve is to the consumer,
the more responsive it will be to consumer needs and the more quicldy it can respond to a
supply emergency. Up to this point, the petroleum industry has relied on a very"close-to-the­
wire" delivery infrastructure. Additional storage would give the industry and its consumers
some breathing room.

Both of these options are potentially quite expensive and, as in all industries, the consumer
ultimately pays the cost. But the Department of Public Service believes that this would be an
example of the consumer paying the true "societal" cost of petroleum energy use.

Effects of Less Competitionl Environmental Concerns

The petroleum industry and its consumers apparently have no choice but to adjust to a market
with fewer suppliers, fewer retail outlets, and larger service areas. The competitive pressures
that are forcing the industry to "down-size" will continue well into the future.

CHAPTER 4



The industry will also have to produce cleaner burning fuels. This is already happening with
the development and marketing of "reformulated" gasoline and gasoline with oxygenate
additives. The demands of consumers and policy makers for cleaner air will continue to drive
the petroleum industry's decisions well into the future. Again, these fuels will probably be
more expensive than traditional gasoline, but consumers must be expected to pay the addi­
tional costs.

Even though the transportation sector is expected to experience continued growth, there will
be continued advances in the efficiency of automobiles, continued development of "transit"
options, and continued development of non-gasoline vehicles. Even with all of these develop­
ments, we expect the future gasoline market to grow well into the future.
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Before the 1980s, hydropower and wood were the primary renewable energy sources
used in Minnesota. Utilities and private industrial companies used hydropower for
electric generation and wood was used mainly for residential heating. In the late
1970s and early 80s, wood use expanded into the commercial and industrial sector.
This same time period saw other renewable energy sources emerge, including
ethanol for blending with gasoline, solid waste used as boiler fuel and to generate
electricity, solar water and space heating, stand alone photovoltaic (solar electric)
systems, and wind energy electrical generation.

Renewable energy use declined in the 1960s due mainly to decreased use of wood for
residential heating. Renewable energy use reached its lowest level of 13.8 trillion
Btus in 1972. Since then there has been steady growth. (Figures V-I and V-2)

In 1990, renewable energy use, including hydro, reached an estimated peak of 61 tril­
lion Btus, a total of 4.7 percent of the primary energy used within Minnesota. Renew­
able energy use increased by an average annual rate of 3.5 percent between 1960 and
1990. During this 30 year period, it grew from providing 3 percent of total energy use
to providing almost 5 percent.The Department's baseline forecast shows limited
growth in the use of renewable energy sources. It must be pointed out that baseline
forecast considers regulatory and market structures to continue basically unchanged.
The Department realistically expects movement in these structures to encourage
renewables, but the effects of these are too new or too speculative to include in our
model.

the

feet in develoJ>ing alterna·

lead in develol>inlg these

alternative sources!'

"If care

future of our ple'lI1IE!t

future of our ..hlll1t'~lrL

we should tal<e a

hard and serious

renewable optic,"s before

Minnesota has more than 43 million acres either in forests or agriculture devoted to producing
biomass. Biomass energy is generally used in solid form such as firewood, wood chips, wood
pellets, sawdust, or agricultural residue. Ethanot a liquid form of biomass, is discussed sepa­
rately (see page 38).

The Biomass Energy Facilities Directory, published by the Department of Public Service in

"We are drag:gilng our

CHAPTER 5

He/en Marti
Nell'U/m
Written Commel1ts

we for it is the ded·

sions that we make

that dictate the future of

Dan Juh/
Minnesota Windpower
Marshall Public Meeting
March /7, 1992

genera'tio1ns to come!'

tive sources of energy,

Minnesota should tal<e the



1992, lists 13 facilities burning crop residue within the state, 173 burning wood in some form,
and 2 facilities using biomass-derived methane biogas. Crop residue used includes 1,130 tons
of sunflower hulls, 610 tons of cull sugar beet seeds, 90 tons of corn cobs, and 10 tons of
weather damaged hay. All of this consumption is associated with the commercial and indus­
trial sector.

Renewable Primary Energy Contribution (including
Indigenous Hydro)

FUTU R CONCERN

I
1990

The DPS has limited data on statewide wood use, since the bulk of this use is in residential
heating and the wood is often collected by the homeowner
or purchased from small firewood suppliers. Because no
record is made of these transactions, we rely on U.S. census
data and federal government surveys to estimate residential
wood heating statistics. Data for commercial and industrial
wood use are more available. The best estimates available to
the Department show 1990 wood use to be approximately
39.4 trillion Btus, or about 3 percent of total Minnesota ener­
gy consumption. Wood and other biomass currently provide
the largest portion - 64 percent - of renewable energy
sources used in the state. Approximately 55 percent of the
wood and biomass used is for residential heating, 43 percent
is for industrial process heating, and the remainder for com­
mercial space heating.

Historically, use of wood and other biomass (residue) fuels has been driven primarily by their
cost competitiveness with traditional heating fuels such as fuel oil and natural gas. If the price
of oil and gas is high, wood becomes an attractive alternative. If oil and gas prices are low,
wood is not economically attractive. Special technology is also needed in many cases to handle
and burn biomass fuels. Yet there are also cases where biomass residue that is a costly waste
in one industry might be a cheap, usable fuel in another industry. In these instances, the deter­
mining factors are technology and supply reliability.

Biomass fuels offer some positive environmental advantages since they are generally low in
sulphur content. They do emit carbon dioxide, carbon monoxide, and particulate emissions
common with fossil fuels, especially when they are burned inefficiently or improperly. When
the total fuel cycle is considered, however, wood and biomass emit less carbon dioxide than
traditional fossil fuels. In addition, efficiency standards now in place for residential wood
stoves should help minimize the particulate and carbon monoxide emissions of wood burn­
ing. Similar standards could be extended to commercial and industrial furnaces and boilers.
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FUTURE DIRECTIONS:

TIAL

- Hydro 14.5%

Wood 64.6%

Wind & Solar 0.7%

Total = 61 Trillion Btus

Municipal Waste 18.7%-

1990 Renewable Energy Mix by Source

The Department believes the growth of agricultural crop residue as a combustible energy
source will be limited. Each application is site and crop specific, may require special technolo­
gy, and is very susceptible to reliability of the residue supplier. Faced with these uncertainties,
it is doubtful that private businesses will invest the capital necessary to develop these applica­
tions significantly.

Commercial and industrial wood use will continue to be
limited by low prices of competing heating fuels in the near
term. Long term price increases in the cost of fuel oil and
natural gas would increase demand for wood fuel. At pre­
sent, substantial subsidies would be necessary to encourage
commercial and industrial investment in wood technologies.

CURRENT SITUATION:

CHAPTER 5

Growing short rotation wood crops specifically for use in
power plants appears to have a promising future. Currently,
the Electric Power Research Institute (EPRI) is testing the
whole tree burning concept. Successful tests have been con­
ducted with fuel handling and combustion. Estimates of cost
provided to the Department by the technology provider
appear favorable - $700 per kW of capacity and 4 to 5 cents
per kWh. Production tax credits contained in the recently
passed National Energy Strategy legislation could improve
the economics of this technology even more. The Department believes this technology has
enough potential that it has recommended, through the Integrated Resource Planning process,
that Minnesota Power implement a test project of this technology at one of its existing coal
plants.

Municipal waste was Minnesota's second largest renewable source of energy use in 1990, con­
tributing 11.4 trillion Btus of energy to Minnesota's energy mix. This represents 19 percent of
the renewable energy use within the state, but less than 1 percent of total state energy use.

Fifteen waste-to-energy facilities currently operate in the state. Using municipal waste as an
energy source is a relatively new technology in Minnesota. Department of Public Service
records show that this source of energy first became significant in the early 1980Si it has grown
very rapidly in the last five years.

The critical need to dispose. of municipal wastes through means other than landfill is the pri­
mary driver of this technology, not the value of the energy involved. There are two major



types of waste-to-energy facilities. The first is mass burn, where unprocessed waste is burned
prior to separation or processing. The facility in Minneapolis is a mass burn facility. The sec­
ond type of facility is a refuse derived fuel or RDF facility such as those in Red Wing and Elk

River.

FUTURE CONCERNS:

Municipal waste has a largepotential as an energy source within Minnesota, but the public
has voiced strong concern and opposition to waste-to-energy facilities. Primary concern is
possible toxic pollutants emitted when the waste is burned, including mercury, lead, other
heavy metals, dioxin, and others. Even with the best pre-burn separation technologies and
government regulation prohibiting the disposal of certain items, some unwanted portions of
the garbage stream are burned. The waste-to-energy industry has been unable to convince the
public that this is a safe and environmentally acceptable technology.

A good example of how difficult it is to build a waste-to-energy facility is the current mass
burn facility being considered in Dakota County. This facility was first denied a permit by the
Pollution Control Agency (PCA). This decision was taken to court by county officials and
eventually overturned. The most recent development is a decision by PCA to permit a smaller
facility than originally planned. Even after it has received its peA permit, the facility has a
number of other legal obstacles and challenges to overcome before it will become operational.

Another major concern is the effect of these facilities on local recycling efforts and the reliabili­
ty of the waste stream. Reducing, reusing, and recycling materials save more energy than cre­
ating new products and then burning them to withdraw useful energy. A dedicated and guar­
anteed waste stream is necessary, however, to have large scale commercially profitable
waste-to-energy facilities. Opponents of these facilities believe that local government cannot
have successful and aggressive waste reduction and recycling programs if they are contractu­
ally obligated to deliver large waste streams to waste-to-energy facilities. We have already
seen one Minnesota waste-to-energy facility discussing what financial adjustments will be
necessary if the counties it serves are unable to deliver the contractually required amounts of

garbage.

Any major expansion in use of municipal waste as an energy source appears unlikely until the
safety of plant emissions and the waste stream issues are resolved. The Department of Public
Service agrees that further expansion of this industry is not warranted at this time.

RENEWABLE ENERGY SOURCES
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Hydroelectric power has been used in Minnesota for more than 100 years. Approximately 81
percent of the hydroelectric power generated within the state is generated by or for electric
utilities. The remainder is generated and used by large industrial concerns.

The Department of Natural Resources Hydro Task Force reports that 34 hydroelectric plants
now operate within the state and have a combined capacity of roughly 180 megawatts. Electric
utilities also purchase and import a substantial amount of hydroelectric power from neighbor­
ing states and Canada.

Hydroelectric power facilities within the state supplied 8.85 trillion Btus of energy to Min­
nesota consumers in 1990. This number represents less than 1 percent of total state energy con­
sumption, but 15 percent of the state's renewable energy use. Indigenous hydroelectric power
generated about 1.5 percent of all electrical power used within the state.

In addition, Northern States Power purchased 1.44 million MWh of electricity from Manitoba
Hydropower in 1990.

FUTURE CONCERNS:

.... 1--11-' ''-' E I

Construction of new hydropower facilities is limited by high initial construction costs, envi­
ronmental concerns, and relatively low purchase prices for electricity generated. New sites for
hydroelectric facilities also are becoming increasingly limited. Any development of
hydropower, therefore, is likely to continue to be made in conjunction with needed dam
repairs and updating of existing facilities.

During the coming decade, many sites' in the state will come up for relicensing. As part of the
relicensing procedure, the Federal Energy Regulatory Commission will look at maximum use
of site resources as well as dam safety and environmental impacts. It is also possible that some
of the existing facilities may be removed from service to improve the recreational characteris­
tics of the affected rivers. The Department of Natural Resources has already expressed an
interest in removing three of the existing facilities in Minnesota.

Hydropower that is imported into our state is not without controversy. One concern is the
adequacy of existing transmission lines to carry large additional purchases. To use larger
amounts of imported hydroelectric power, old power lines may need to be upgraded and new
power lines may need to be sited and built. Another concern is the impact of new dams on the
people and land behind the dam site.

CHAPTER 5



FUTURE DIRECTIONS:

I

The Department of Public Service believes that hydroelectric power, primarily imported, will
play an increasing role in our energy future. Utilities are currently entering into long-term
contracts to purchase electricity from Manitoba Hydro. For example, Northern States Power is
entering into a contract for 500 MW of baseload power starting in 1993. Other agreement for
peaking power and seasonal diversity power will increase this to approximately 800 MW for
ten years starting in 1995. Otter Tail, Minnesota Power, and United Power Association are also
contracting for smaller purchases in the near future.

In addition, the FERC licensing review process should stimulate several existing facility oper­
ators to consider facility expansion to coincide with license renewal. And as true environmen­
tal and societal costs begin to be integrated into electrical generation resource decision and
eventually into the purchase price of electricity, economic viability of hydroelectric facilities
should increase.

Comparison of Gasoline and Ethanol Use

Ethanol (commonly called grain alcohol) is a high grade liq­
uid fuel produced from biomass, most often corn fermenta­
tion. Pure ethanol can fuel internal combustion engines,
with slight modifications to the fuel system. Most ethanol
fuel used today is blended with gasoline, forming the fuel
commonly called"gasohol". This fuel, 90 percent gasoline
and 10 percent ethanol, can be burned in existing automo­
biles with no modifications.
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Year Almost 11 million gallons of ethanol were blended with
gasoline in 1990, according to Minnesota petroleum tax
records. This amounts to less than 1 percent of the more

than 2 billion gallons of gasoline used in Minnesota in 1990. In 1991, ethanol use increased to
43 million gallons of ethanol, or 1.8 percent of the total product. In 1991, approximately 20 per­
cent of the gasoline sold in Minnesota was ethanol blended "gasohol". (Figure V-3)

Tax Subsidy

Currently the cost of ethanol as a transportation fuel is substantially subsidized with both
state and federal tax credits. Gasoline distributors in Minnesota are allowed a tax credit of $.02
for every gallon of 10 percent ethanol blended fuel sold. This equates to $.20 per gallon of pure
ethanol. In addition, a producer payment of $.20 per gallon of ethanol is available for all
ethanol produced in Minnesota within certain restrictions. That equates to a potential $.40 per
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gallon state subsidy for ethanol produced in Minnesota. In addition, there is a federal gas tax
credit of slightly over $.05 per gallon of 10 percent ethanol blended gasoline.

Clean Air Act

The federal Clean Air Act requires all gasoline sold after October, 1992, within specific Carbon
Monoxide Control Areas to contain an oxygenate additive. This requirement applies only to
the winter months. Under state law, this requirement will apply year-round and statewide
after October, 1997. It is anticipated that at least in the early stage of the new law, ethanol
blended gasoline will be used to meet this requirement in Minnesota. Ethanol blended gaso­
line, approved by all automobile manufactures, substantially reduces the amount of carbon
monoxide released by automobiles.

Several large car manufactures, including General Motors and Ford, have started producing
and selling "flexible fuel" vehicles on a limited basis. These vehicles, using sophisticated mon­
itoring of the fuel systems, will be able to burn fuels ranging from 100 percent gasoline to 85
percent ethanol. These cars will not require drivers to use specific fueling stations; however,
because these cars generally rely on central fueling stations that easily store and dispense the

concentrated blends of ethanot metropolitan fleets probably offer the greatest potential
using these vehicles.

state and federal laws expand the market for ethanot especially that produced within
state. New ethanol production facilities are being planned, including a plant recently

annOllnc:ed for the Winthrop area.

rly studies showed more energy is needed to produce ethanol from corn than can be
tained from the finished ethanol and by-products. More recent studies show that the energy
i1tent of the finished ethanol is greater than the energy used in production, using corn as a

stock. The Department of Public Service relies on the more recent studies that show posi­
energy balance. We also believe tHat the energy balance will be improved in the future by
of alternative feedstocks and new production processes and technologies.

main concern related to ethanol is financial rather than technical. Ethanol is financially
Ie because of existing subsidies. The Department believes such subsidies are reasonable
new industry, especially if the industry furthers the goals of public policy, such as
ced auto emissions, decreased dependence on gasoline, and development of new agricul­

1markets. The real concern is the long term financial feasibility if the financial subsidies
(~moved. Many argue that ethanol subsidies should be permanent, to offset past subsidies
ditional fuels. The Department believes that eventually the financial subsidies for
ot as well as subsidies for other fuels, should be removed. This should happen as con-
rs begin to pay more of the true societal cost of competing traditional energy sources.

of ethanol production is definitely higher than that of unblended gasoline. It is rea-
to expect that as ethanol production facilities gain more experience and better technol­
cost of production will go down. The real problem is that the cost of ethanol produc-
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tion depends mainly on the cost of its primary feedstock, corn. As the demand for ethanol
grows, the demand for corn grows, the cost of corn goes up, and the cost of ethanol produc­
tion rises. These price swings are not unusual for an agricultural commodity, and they should
be judged against the current volatility of worldwide petroleum prices.

The question of financial viability is most important to investors in future ethanol production
facilities. Until long term financial viability of ethanol production and sales is assured, it will
be difficult to attract significant amounts of capital into this industry without maintaining the
current subsidies.

E
FUTURE DIRECTIONS:

I I

The use of ethanol as a transportation fuel will continue to grow in Minnesota. The industry
estimates that in the near future, ethanol use will climb to more than 100 million gallons
because of the expansion of the oxygenate mandates. Based on current levels of gasoline con­
sumption, that would mean 42 percent of all gasoline purchased in Minnesota would be the 10
percent ethanol blend.

The Department believes that present financial subsidies for ethanol should continue into the
foreseeable future. Without these subsidies, ethanol production and use in Minnesota would
be severely diminished. Ideally, these subsidies should be removed so that ethanol can com­
pete fairly with other fuels. That cannot occur, however, until competing fuels are priced more
closely to their true social cost. Until that time, further research must be conducted on both the
production and use of ethanol.

Production Studies

A number of alternative feedstocks are being investigated in Minnesota. The two most
promising appear to be sweet sorghum and short rotation wood crops. Research into both of
these should continue aggressively.

Sweet sorghum is higher in sugar content than corn, making the fermentation process more
efficient. Some estimates predict that sweet sorghum can yield 450 gallons of ethanol per acre
compared to 250 gallons per acre for corn. Using sweet sorghum would also remove the feed­
stock from competition with food production. More research on the technical and financial
feasibility of this process, including demonstration of its operation, is yet to be done. Large
scale commercialization appears to be several years into the future, but additional research
may shorten this time.

Short rotation woody crops, generally hybrid poplars, also could be grown and harvested
specifically for ethanol production. Wood-based products, such as waste paper and card­
board, also could be used. The experimental process would use enzyme actions to produce
alcohol from the cellulose in the wood or wood product. A consortium of state and federal
agencies, headed by the Agricultural Utilization Research Institute, has submitted a letter of
interest to the National Renewable Energy Laboratory for an experimental facility to produce
ethanol from short rotation woody crops and switch grass. The experimental facility would

of cellulose from biomass per day. This technology is also a long way from large
SO:mrnercializa1tio:n, but it is a promising area for further research.
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Research on Use

Automobile manufactures will continue to do research and development on vehicles and
engines that can use ethanol in higher concentrations. Some of these vehicles can use ethanol
blend containing up to 85 percent ethanol. There are specific opportunities for increased use of
ethanol powered vehicles in fleet operations. For example, the MTC (Metropolitan Transit
Commission) is in the process of purchasing 37 alternatively fueled buses. Ten of these buses
will demonstrate two specific ethanol applications: the first is a fumigate system, using 5 per­
cent ethanol blended diesel fuel, that injects ethanol upon acceleration to reduce the diesel
buses' characteristic cloud of smoke. The second is specially designed engines that burn 90
percent to 100 percent ethanol. Other government and commercial fleets could also be used to
demonstrate and test this new technology.

The critical decision for state policy makers will be to determine how long and to what extent
t1Jey will continue to subsidize the production and use of ethanol. At the current time,
removal of the subsidies would probably mean the demise of the ethanol industry in the state.

CURRENT SITUATION:

I

Solar energy provides a very small part of Minnesota's energy use. The Department of Public
Service estimates that Minnesotans used approximately 370 billion Btus of solar energy in
1990, representing less than.1 percent of total state energy consumption. This estimate might
be low: since most solar systems are associated with individual residences or businesses, limit­
ed data are available.

Many solar technologies are well developed and integrated into niche markets, such as the use
of photovoltaics in solar calculators and watches. Photovoltaics - a system for directly con­
verting light into electric energy - is increasing dramatically in Minnesota and around the
world. Cost of photovoltaics has dropped by more than 95 percent in the past decade, to $3.75
per Watt. Photovoltaics is currently cost effective in many applications where grid electricity
is not readily available, such as remote security lighting and remote or portable monitoring

equipment.

Utilities across the nation have installed several large systems to learn about grid- connected
photovoltaic power. Niagara Mohawk in New York has installed a 13 kW system on a build­
ing to demonstrate the air-conditioning peak-shaving potential of a photovoltaic system.
Authors for Scientific American have stated that because photovoltaic cells perform more effi­
ciently when they are cooler, a photovoltaic system may produce as much electricity annually

in Minnesota as anywhere in Florida.

Electric vehicles are also being introduced in major metropolitan areas, primarily to reduce
harmful air emissions related to gasoline and diesel vehicles. Many of these cars have incorpo­
rated photovoltaic systems to augment their battery storage during the day.

Passive solar heating, a relatively exotic concept several years ago, has been effectively inte-
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grated into modern energy efficient home design. Active solar heating is also experiencing a
rebirth of sorts as people concerned about the environment find this a more acceptable tech­
nology than traditional heating sources. Certification programs have been developed to help
ensure the reliability of the technology. The U.S. Department of Housing and Urban Develop­
ment (HUD), in fact, accepts the solar certification program for its financing programs, mean­
ing that solar heating systems can be included in home loans supported by HUD.

To stimulate the growth of renewable energy, Minnesota exempts photovoltaic systems from
state property and sales tax.

FUTURE CONCERNS:

I E '-,"". '-"

The primary concern related to solar energy use is reliability. American consumers have come
to expect energy available on demand, any time of day or night, any season. Solar energy by
its nature is available only at specific periods. This is often acceptable in private situations
such as home use, especially if the home is connected to a backup energy supply; however, for
solar energy to be commercially viable and compete with utility power, it needs to be avail­
able on demand.

Some type of large storage system designed in conjunction with the solar technology would
increase the dispatchability (availability) of solar energy power. Another option is to design
and incorporate standby energy from traditional sources, such as a diesel generator. Although
both of these options increase the usability of solar energy, they also increase the cost of the
system and make the project financially less feasible.

FUTURE DiRECT!ONS:

The cost-per-Watt of power continues to decrease for photovoltaics. Additional research and
new technologies will continue this trend. In addition, the production tax credits contained in
the recently passed National Energy Strategy legislation could improve the economics of this
technology even more. Research into new battery and electrical storage technologies is taking
place at the national level and may lead to a breakthrough.

Until photovoltaic cells and associated storage become cost competitive with utility power,
photovoltaics will continue to develop in small, specialized applications, primarily applica­
tions off the electrical grid. The Department believes it is important to identify and use these
opportunities whenever possible. One possible large market for photovoltaics may be electric
cars, but it is. unknown to what extent electric cars will rely on solar electric generation.

The movement toward incorporating appropriate environmental and social costs into future
electrical resource decisions and into the price that utilities pay small generators will also help
to stimulate growth in photovoltaic generation.

RENEWABLE ENERGY SOURCES
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FUTURE CONCERNS:

I

Wind power provides a very small portion of Minnesota energy use -less than .01 percent in
1990. Potentially, however, it may be the largest renewable source of energy use in the state.

Several years of monitoring wind speeds throughout the state have identified tremendous
potential for wind energy development. The Department of Public Service estimates that a
small area in southwestern Minnesota known as Buffalo Ridge could produce an amount of
electricity equivalent to total current state use. The U.S. Department of Energy estimates that
Minnesota could produce 14 times the amount of electricity we now consume.

Minnesota has taken firm steps to increase the use of wind energy. Smaller machines, those
typically used on individual farms, receive retail rates for electricity they produce and sell
back to the utilities. Wind turbines are now exempt from property and sales tax, and investors
are allowed to use financially attractive depreciation schedules. Finally, the law now requires
utilities to include avoided environmental costs in the rates they pay for wind generated elec­

tricity.

Minnesota's first privately owned commercial wind power plant, a 600 kW array in Marshall,
started producing power in the spring of 1992. Many wind power developers, including state
utilities, are considering Minnesota as the site for wind energy projects. In addition, Northern
States Power has just announced its intention to develop 100 megawatts of windpower by the
year 2000. The Department has also recommended, through the IRP process, that Otter Tail
Power consider installing up to 30 MW of wind generation capacity.

Availability of power is the main concern with wind energy as well as with solar energy.
Commercial viability of wind energy systems generally depends on the electricity being sold
to electric utilities. Electric utilities' prime concern is the availability of specific amounts of
power at peak demand times. In general, wind energy systems cannot guarantee this level of
reliability to the utilities they supply without expensive standby energy storage or generation
capacity. Therefore, wind systems generally qualify for a much lower "buy-back rate" - the
price the utility pays for the electricity. This makes investment in wind energy systems less
attractive.

CURRENT SITUATION:

r-\.4J ,-" .._ ,-, 4J I

The first wind energy machines installed in the early 1980s had a significant failure rate. The
current generation of wind machines has demonstrated much greater reliability and the tech­
nology continues to improve through development and demonstration programs. Actual
installations such as those in Marshall will help document the potential of windpower in Min­

nesota.



FUTURE DIRECTIONS:

Wind energy is becoming more cost competitive each day. A wind system currently costs an
estimated $900 per kW capacity and produces electricity at 6 to 8 cents per kWh. Present tax
incentives, technology advances, and state regulatory policies should help the wind energy
industry grow. The movement toward incorporating appropriate environmental and social
costs into future electrical resource decisions and into the price that utilities pay small genera­
tors will also help to stimulate growth in wind generation. In addition, the production tax
credits contained in the recently passed National Energy Strategy legislation could improve
the economics of this technology even more.

RENEWABLE ENERGY SOURCES
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number of issues related to energy use, such as the issue of exporting ener­
gy dollars as noted in the quote at left, affect all or multiple energy sources.

We discuss a number of these "multi-industry" issues in this chapter.

CHAPTER 6
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The same is true with goods and services we import. We purchase products and services from
other states and nations when those products and services are unavailable in Minnesota or
when cheaper or higher quality products and services are available from outside the state. We
base our purchasing decisions on clear economic considerations. It would be unwise for the
economy of our state consistently to select products and/or services produced in Minnesota
that were of a significantly higher net cost.

These same economic fundamentals must apply to our decisions about energy. If a clean and
reliable (therefore high quality) source of energy is available from outside of the state at a
lower cost than a competing source within the state, economics dictate that we "import" this
energy source. To do otherwise over the long term would adversely affect the long-term eco­
nomic health of the state.

It is important to emphasize, however, that the Department believes that future choices
between all energy resources, whether imported or indigenous, should consider environmental
and social costs to the maximum extent possible.

the same time

The goal of "energy independence or "energy-self sufficiency" for Minnesota was the
focus of considerable discussion in the past. Attention was also given to the problem
of "energy dollars" leaving the state. Energy independence and keeping all of our
energy dollars within the state may sound ideal, but the Department does not consid­

__________________-------' er these reasonable or even desirable goals.

Minnesota, along with every other state and every other nation, is involved in an economy that
depends on both imports and exports. Our businesses look for, and develop, export markets
for many different types of Minnesota goods and services. If Minnesota products and services
are of lower cost and/or higher quality, then people outside of Minnesota will purchase these
goods and services. They will do so because it makes good economic sense. Minnesota's export
market is based on other consumers making good economic decisions, rather than parochial
choices.
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Previous chapters of this Report include considerable discussion of incorporating environ­
mental and social costs into future resource decisions when ever possible. Systematic consid­
eration of these costs will result in these"external costs" being incorporated into the prices
consumers pay for energy over a gradual period of time. The Department believes that the
.ultimate, long term policy goal should be to have energy prices include all appropriate envi­
ronmental and social costs of that energy source. This means that consumers will then have all
of the appropriate economic price signals for making the best energy choices.

The Department of Public Service believes that we must progress toward incorporating appro­
priate environmental and social costs in all future resource decisions. Our commitment to this
goal is reflected in our position on several energy issues: advocating before the PUC to include
appropriate environmental costs in the rates utilities pay small generators, advocating full rate
recovery for nuclear waste disposal costs, and advocating full rate recovery of the costs of con­
servation programs offered by the utilities. Our support for strong environmental standards in
the production and use of all energy sources also reflects this commitment.

The Department realizes that our advocacy of incorporating appropriate societal cost of ener­
gy into future resource decisions is generally an advocacy of consumers paying higher, yet
responsible, energy prices. We believe paying energy prices that do not include environmental
and societal cost leaves these costs to future generations.

We also realize, however, that the "price" of energy is an issue especially critical to low and
fixed income citizens. It is clear that low-income Minnesotans pay a disproportionate share of
their income for energy use. In 1990, the average Minnesota household paid less then 4 per­
cent of household income on energy: roughly 2.1 percent for home uses and 1.8 percentfor
transportation. Data from the Low-Income Heating Energy Assistance Program show that
many of the poor served by that program pay well over 20 percent of household income for
energy use, exclusive of transportation.

As energy pricing policy changes to reflect more closely the true costs of energy, the higher
prices will likely make the energy payment situation worse for many low-income citizens. In
Minnesota, with its severe climate, an inability to pay a home heating or electrical bill and the
resulting possibility of disconnection can be a survival issue. Therefore it is important for the
state to implement these new pricing decisions gradually and wisely. It is also important to
continue low-income energy efficiency programs since these can reduce total energy costs
despite rising prices.

The Department of Public Service strongly supports programs of protection and support for
low-income citizens as long as the primary consumer remains responsible for payment. In
energy, these programs include shut-off protection during the cold weather season, use of
flexible repayment plans or budget plans to make it easier for low-income consumers to meet
their own payment responsibilities, and a strong and adequately funded program for weath­
erization of low-income households. These programs will provide needed protection and, in

of weatherization, lower energy bills for low-income consumers without distorting
l$lllllel:s' !(~spom,ibiJity to pay the full cost of energy they use.



There are, however, a number of proposed support mechanisms for low-income consumers
that the Department does not support because they limit or remove the responsibility of ener­
gy payment from the ultimate consumer who uses that energy. These mechanisms include
arrearage forgiveness programs and percent of income or "PIP" payment limitations. The
Department believes that these types of mechanisms remove the incentive to use energy wise­

ly.

The Department also supports programs that help low-income citizens pay their energy bills,
including the federal Low-Income Heating Energy Assistance Program (LIHEAP). We have
lobbied for continued funding of this valuable program and will continue to do so. The
Department believes, however, that this type of program should be viewed as social policy
rather then energy policy. Financial assistance for paying energy bills is one of the many needs
of low-income citizens. It is no different than the need for affordable housing, affordable
health care, day care assistance, job training, and education assistance. Discussion and deci­
sions about energy assistance funding and programs should take place at the same time and
place as discussion and decisions on these other important low-income issues. The Depart­
ment believes that it would be more appropriate to address the many needs of the low-income
citizens of Minnesota in a comprehensive manner rather than through individual programs
that address only single aspects of low-income needs.

D F IN U
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All of the various energy sources are intricately connected. For example, a major price increase
in one energy source affects industry and consumer behavior, causing in time a switch away
from the more expensive fuel toward other sources. Price changes and the resulting fuel
switching affect the consumption patterns of all of the other energy sources.

The intricate interconnectedness of the energy industries can be seen clearly using two exam­
ples: one in transportation and one in space heating.

Transportation

Clearly, gasoline is the dominant energy source for transportation. Environmentat economic,
and national security reasons provide tremendous pressure to both increase automobile effi­
ciency and find "non-gasoline" transportation fuels. Several different types of fuel are being
considered and tested: electricity, natural gas, propane, ethanol, and methanol. Changing to
any of these fuels appears to be a good idea, but the results must be carefully considered.
Major shifts into electric vehicles within the city will increase an already large electrical pro­
duction growth rate, and unless the vehicles are all charged during off-peak hours, new
power plants may be necessary. What sources would be used to generate that power: coat
nuclear, or renewable? A major shift to natural gas vehicles also raises questions: Is there ade­
quate existing pipeline and storage capacity to heat our buildings, run our factories, and
power our vehicles in the middle of winter? How will transportation demand for natural gas
affect the cost and availability of natural gas for home heating? Or, if we make major strides
into using higher blends of ethanol motor fuet what will be the impact on the current gasoline
production and delivery system and what will be the impact on corn prices and therefore food

prices?
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Space Heating

When it is available, natural gas is the fuel of choice for space heating because of its cost, avail­
ability, and less harmful environmental effects. Large commercial and industrial natural gas
customers often have interruptible service, which means when the demand for gas is high,
utilities may require that they switch over to a backup fuel, generally fuel oil. For this flexibili­
ty, they are rewarded with a lower rate for the natural gas they use. Electrical utilities are
beginning to offer more interruptible rates to customers who heat with electricity but can
switch to a backup fuel when necessary. During most of the winter, when natural gas is plen­
tiful, fuel oil is not required. During an extended cold snap in February, however, natural gas
or electric heating may be curtailed, forcing the fuel oil delivery system to gear up from limit­
ed sales to very high demand in a matter of days or hours. This strains the fuel oil delivery
system and usually creates a significant price spike in fuel oil. Will natural gas curtailment
occur more often as natural gas is used for vehicles and electric generation? Can the fuel oil
industry, or any industry, be expected to survive this type of "feast-or-famine" market struc­

ture?

Unfortunately, we do not yet have the answers to all of these questions. These examples are
presented simply to illustrate the complex, interconnected nature of the energy systems on
which we all rely. They also illustrate the need to study issues completely and move carefully
when making energy policy choices.

Global climate change has been thesubject of a great deal of discussion in recent years in both
the scientific and political communities. At the center of this discussion is the theory that vari­
ous by-products of energy production and consumption cause change in the earth's atmos­
phere which alter its ability to retain heat.

This theory is controversial within the scientific community itself, and political discussions
have tended to be quite polarized. Observations of recent climatic events and historical studies
of climate change have yet to clarify the matter. What is clear, however, is that cost-effective
and economically sound use of renewable resources and energy efficient technologies reduce
the output of energy use by-products that enter the atmosphere.

The Department believes that government should adopt policies that promote the expansion
of the use of renewable resources and the use of the most efficient technologies, that are cost­
effective for personal,. commercial, and industrial energy use, including transportation. Fur­
ther, the Department believes that this expansion be promoted through the use of financial
incentives for:

Research and development of renewable energy resources and energy efficient technologies;

• Manufacture of renewable energy resources and the distribution and manufacture of both
renewable resource and energy efficient technologies;

":crnslJ.lTler and utility investment in renewable resources and energy efficient technology.

q.is'cu:ssed further in Chapter 7, Recommendations of the Department of Pub-



One method that has been suggested to reduce energy related carbon dioxide production is a
carbon tax. By its nature, this type of tax would reduce energy use, specifically in the carbon­
based fuels. This tax would be placed on either actual, monitored carbon dioxide emissions, or
on carbon-based fuels prior to use.

The Department of Public Service opposes the implementation of a carbon tax, especially a
unilateral carbon-based tax imposed within the state of Minnesota. Our opposition stems from
the economic consequences of such a tax and the fact that economic incentives are a far more
productive and effective means of increasing energy efficiency and renewable resource use.

The implementation of a carbon tax accomplishes energy use reduction by increasing the price
of energy. Any state or economic entity, taking this action unilaterally, will raise its energy
prices relative to its neighbors and competitors. This will put it at a competitive disadvantage
in that all of the goods and services produced within that economy will have a higher cost of
production than similar goods and services produced by a competitor. We have already expe­
rienced a small aspect of this competitive disadvantage, as evidenced by the problems created
in border communities when the gasoline tax is raised in Minnesota.

Another adverse effect of a carbon tax is its impact on the low-income citizens of Minnesota.
All energy price increases impact the low-income consumer to a greater extent then the aver­
age consumer, and the carbon-tax would be no exception. It would be a very regressive tax.

The same concern about putting Minnesota at a competitive disadvantage relative to other
states also is a concern on a national level. If the United States were to implement a national
energy carbon tax, it would have additional competitive problems with its foreign trade part­
ners. In addition, OPEC, through Saudi Arabia, has already indicated that there would be in­
kind price retaliation if the U.S. were to implement either a carbon tax or an imported oil tax.

On the other hand, a well designed system of economic incentives - such as sales and proper­
ty tax forgiveness, low-interest loans, accelerated depreciation - attached to research, develop­
ment, manufacture and use of renewable resources and high efficiency energy use will not
only stimulate the future use of renewables and energy conservation, but will also tend to
stimulate the overall economy as well.

In addition to economic incentives, the Department believes there are significant regulatory
incentives that can be applied to stimulate the development of renewables and to promote
energy conservation through the regulated utilities. These include:

• Reduction or removal of regulatory processes, such as Certificate of Need proceedings for

utilities seeking to develop renewable energy capacity.

• Additional earning incentives for utilities investing in renewable capacity or in energy con­
servation or renewable programs for their customers.

Additional discussion of these issues appears in Chapter 7, Recommendations of the Depart­

ment of Public Service.
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The energy issues facing Minnesota decision makers are many and complex. Actions
are needed to shape our energy future, and a set of quantifiable goals, aggressive yet
realistic, are needed to guide these actions. Based on our review and analysis, the
Department of Public Service recommends that the state adopt five major energy
goals. These goals are:

• Ensure that the U. S. Department of Energy (DOE) begins to remove Minnesota's
nuclear waste by 2000, and hold DOE to its schedule for operation of a permanent
nuclear waste repository by 2010.

• Protect a strong state role in future nuclear plant licensing and pipeline siting deci­
sions.

• At a minimum, double the total amount of renewably based energy used within the
state by 2020.

• Improve the efficiency of our energy use per real dollar of gross state product by 30

percent, by the year 2020, while maintaining or improving comfort and productivi­
ty.

Recommendations of the Department of Public Service
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• Create a self-supporting, innovative, sustainable energy industry in Minnesota.

c- --! Achievement of these goals will require aggressive actions on several fronts including
political, technological, and consumer behavior.

To establish measurable goals, specifically goal three and goal four, the Department simultane­
ously modeled three aggressive energy efficiency scenarios and one aggressive renewable
energy scenario using the forecasting model, ENERGY 2020. A more complete description of
this model can be found in Appendix B of this Report. The results of this analysis were then
compared to a baseline forecast. As with all analyses, it is important to understand the basic
assumptions. The basic assumptions of our baseline analysis included:

A. Continued population and economic growth for the state through 2020.

B. Continued energy efficiency gains in technology.

C. Continuation of existing energy conservation programs and consumer purchasing behavior.

D. Continuation of all existing energy production and generation facilities.

E. New electrical generation capacity being supplied by coal plants.

F. Statewide use of 10 percent ethanol blended gasoline by 1996.
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The basic assumptions of our goal scenario included all of the above assumptions except (E)
and added four additional, aggressive energy efficiency and renewable energy actions includ­

ing:

G. Increasing the Corporate Average Fuel Economy Standards (CAFE), starting in 1993, until a
level of 45 miles per gallon is achieved by 2008.

H. At the end of the normal useful life, replacing all energy using appliances and equipment
with new devices achieving at least 90 percent of theoretical maximum efficiency.

I. Fifty percent of all residential consumers investing $200 in household energy conservation
and then maintaining a $50 per year maintenance level.

J. Instead of all new electrical capacity supplied by coal, supplying 50 percent of all new elec­
trical generation capacity by wind, 25 percent by biomass, and 25 percent by coal.

The Department believes these final four assumptions to be very aggressive. These four
changes or policy scenarios were analyzed using the Department's ENERGY 2020 computer
model. The simultaneous modeling of these four energy scenarios established quantifiable
benchmarks for energy efficiency and renewable resource targets described in the third and
fourth energy goals listed above. Many would say it is impossible for us to achieve these indi­
vidual actions. However, modeling these actions simultaneously can establish an aggressive
benchmark by which to measure progress toward these goals.

Ensure that the U. S. Department of Energy (DOE) begins to
remove Minnesota's nuclear waste by 2000, and hold DOE to its schedule for
operation of a permanent nuclear waste repository by 20 IO.

Minnesota relies on nuclear energy for a significant portion of its current electricity supply.
Without a permanent disposal site for nuclear waste, the future viability of this energy supply
is in serious doubt. Yet the costs of replacing Minnesota's three nuclear reactors would be
large, and each of the choices for replacing this capacity has drawbacks. Therefore, Minneso­
ta's leaders must make every effort to hold the federal government to its legal obligation to
accept and dispose of nuclear waste in a timely and cost-effective manner.

Our analysis shows that premature retirement of these plants would have a dramatic negative
effect on the state economy. Electric costs would rise, which would reduce electrical use. How­
ever, total primary energy use would increase because coal would most likely replace the lost
generating capacity. This increased electrical cost would put Minnesota at a competitive dis­
advantage while the increase coal use would have a negative environmental impact.

STRATEGIES:

To accomplish this goal, the Department of Public Service recommends that Minnesota:

I. Take all viable actions - including legislative, legal, and administrative initiatives - to hold

the federal government to its. obligation for nuclear waste disposal. Nuclear waste disposal
should be a top priority among Minnesota's federal initiatives. Minnesota should seize all
opportunities, existing and new, to stress the importance of this issue to the state and nation's
energy future.

SUSTAINABLE ENERGY POLICIES



2. Develop and implement actions that protect Minnesota consumers from the costs and con­

sequences of delays in the federal nuclear waste disposal program. As required by law, Min­
nesota has made timely and full contributions to the national Nuclear Waste Fund, which sup­
ports the nuclear waste disposal program. Since we have met our obligations under the
Nuclear Waste Policy Act, Minnesotans should not be required to fund any additional costs
due to DOE's delays in meeting its legal obligations. Minnesota should take action to ensure
that consumers are protected from the costs and consequences of any DOE delays.

3. Work collaboratively with other affected states, utilities, and interest groups to increase

the effectiveness of Minnesota's initiatives. Because of our pressing need for nuclear storage,
Minnesota has led the nation on the nuclear waste disposal issue. Other states will soon be
compelled to take action as they face similar waste storage problems. Utilities, environmental
groups, and other organizations also may recognize and share our concerns about the need for
an effective federal nuclear waste disposal program. Working collaboratively with these orga­
nizations can increase the strength of our initiatives, and improve our effectiveness. Minneso­
ta should lead in developing collaborative efforts on the nuclear waste disposal issue.

Protect a strong state role in future nuclear licensing and pipeline sit­
ing decisions.

Many federal initiatives, including the new National Energy Strategy currently in Congress,
streamline and hasten the processes for licensing/relicensing nuclear power plants and siting
natural gas pipelines. Unfortunately, these efforts often come at the expense of state oversight
and public review and comment. Minnesota must act to protect its vital interests in oversight
of these major energy projects.

STRATEGIES:

To implement this goal, the Department of Public Service recommends that Minnesota:

I. Actively participate in federal initiatives and proceedings on nuclear licensing/relicensing

and pipeline siting issues. These two issues are extremely important to Minnesota's energy
future. Minnesota, through its Energy Issues Intervention Office in the Department of Public
Service, should actively participate in federal proceedings on nuclear licensing and pipeline
siting issues that affect our state.

2. Oppose all actions that weaken Minnesota's right to review and approve major energy facil­

ities located within our borders and serving our residents. Minnesota has a legitimate interest
in overseeing these major energy projects. To retain our ability to chart our energy future,
Minnesota must strongly oppose all efforts to limit or minimize state oversight of these pro­

jects.

3. Maintain close contact with Minnesota's congressional delegation and seek support of our

initiatives and positions. Our delegation must protect our state's interests in energy policy and
projects. The Energy Issues Intervention Office and the Governor's Washington Office must
keep the delegation informed of our positions on major energy initiatives and plan coopera­
tive efforts to ensure that Minnesota's interests are protected.

4. Worl< cooperatively with national organizations and other states that support our views.

As with the nuclear waste disposal issue, Minnesota will be more effective in implementing its
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agenda if it gains widespread support of its initiatives and positions. Minnesota should seek
and join the efforts of other groups, such as the National Association of Regulatory Utility
Commissioners and the National Association of State Energy Officials, that share our interests
in this area.

alil!!E. At a minimum, double the total amount of renewable based energy
used within the state by 2020.

In making future energy resource decisions, Minnesota should use a social-cost perspective
whenever possible. Under this perspective, renewable energy sources compare more favor­
ably to traditional energy sources, primarily because renewable energy resources generally
impose lower environmental costs. Although specific resource decisions must weigh all
important factors, including reliability, dispatchability, and cost, the Department believes that
Minnesota can and should make better use of renewable energy.

Our analysis shows that the primary applications for substantial renewable energy use growth
will likely be in electricity generation (hydro, wind, and possibly biomass) and transportation
(ethanol). The Department believes, however, that Minnesota should take advantage of all
cost-effective uses of renewable energy. We believe this doubling is an aggressive, yet realistic,
goal under the assumption of the analysis. For example, to reach this goat even after future
contracts with Manitoba Hydro and NSP wind development are considered, Minnesota
would have to add either renewable base load electric generation roughly equivalent to a 600
MW base load power plant or make a ten-fold increase in current ethanol use, from 43 million
gallons in 1991 to more than 400 million gallons in 2020.

STRATEGIES:

To implement this goat the Department of Public Service recommends that Minnesota:

I. Maintain both current sales and property tax exclusions for wind and photovoltaic systems

and producer/retailer tax credits for ethanol. Renewable energy is still in the early stages of
development and is competing with traditional energy sources, which have established and
well financed infrastructures. In addition, most of these traditional energy sources are not
priced at their true societal cost. Elimination of these subsidies for renewable energy, at this
time, would greatly hinder their development and use.

2. Allow additional incentives, such as accelerated depreciation or other tax benefits, for any

business or utility investing in cost-effective renewable energy resources and energy-efficient

products. A majority of those speaking at our public meetings on state energy policy support­
ed renewable resource development and energy conservation, with many advocating addi­
tional tax benefits and other financial incentives to encourage investment in renewable
resources and energy-efficient products. Minnesota should explore and implement these
incentives, as appropriate, and these incentives should apply to all Minnesota residents and
businesses investing in renewable energy resources and energy efficiency.

3. Implement regulatory reforms - including reduced regulation and/or additional incentives

- to encourage cost-effective investment in renewable energy by Minnesota's electric utili­

ties. Legislative mandates already require that electric utilities first consider renewable ener­
gy sources when deciding how to meet future needs. Also, the PUC's Integrated Resource

SUSTAINABLE ENERGY POLICIES



PlalU1ing (IRP) process establishes a framework to compare and select potential resources for
meeting electric needs based on their social cost. These initiatives are likely to bring about
increased investment in renewable energy by MilU1esota's electric utilities, but the Depart­
ment believes that additional regulatory reform is needed to supplement these efforts and
ensure that utilities can invest in cost-effective renewable energy as quickly and efficiently as

possible.

The Department sees two specific initiatives that can further this effort. First, MilUlesota
should eliminate Certificate of Need requirements for renewable energy investments that have
been reviewed and approved by the PUC in an electric utility's integrated resource plan. This
action will speed implementation of renewable generating capacity. Since the PUC retains
oversight through the IRP and rate-case processes, consumer protection and the public inter­
est will not be compromised. Second, MilUlesota should provide financial incentives for utility
investment in renewable energy similar to incentives for investment in demand-side pro­
grams. Investing in the most socially beneficial resource should also be the utility's most prof­
itable course.

4. Eliminate subsidies of renewable energy by 2020. While we support continuation and
potential expansion of current subsidies to renewable energy, the Department believes that
MilUlesota must set a long-term goal that all energy resources be priced at their true societal
cost. An implicit part of this goal is the elimination of all subsidies for all energy resources,
traditional and renewable. By 2020, renewable energy should be developed sufficiently to
compete with traditional energy supplies, if they are priced at their true societal costs.

Improve the efficiency of our energy use per real dollar of gross state
product by 30 percent, by the year 2020, while maintaining or improving our
comfort and productivity.

Measures of MilUlesota's energy efficiency, such as our energy use per dollar of gross state
product, have improved substantially over the last 30 years, but additional improvement is
attainable. The Department believes that MilUlesota should set specific, quantifiable, efficiency
goals based on this measurement. Improving this energy efficiency measure by 30 percent is
an aggressive, yet achievable goal. However, this goal must not be achieved at the expense of
our state economy or our quality of life. Given the advancements in technology and more
energy conscious consumers, we can and must achieve this goal while maintaining or improv­
ing the comfort and productivity of all MilUlesotans.

STRATEGIES:

To achieve this goal, the Department of Public Service recommends that MilUlesota:

I. Stress each Minnesotan's responsibility to invest in energy efficiency, highlighting the eco­

nomic and environmental benefits of these actions. These aggressive efficiency goals will not
be achieved by government and utility action alone. Individuals must also take responsibility
for their own energy choices. Fortunately, in addition to being good energy policy, invest­
ments in energy efficiency make good economic and environmental sense. Therefore, by
stressing the benefits of these investments, MilUlesota should be able to tap the resources and
ingenuity of its individual citizens to improve our overall energy efficiency.
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Per Capita Energy Consumption (End.Use)

Energy Use per Real Dollar of Gross State Product
(End-Use)

2. Embark on a major educational campaign to promote the

many cost-effective ways that Minnesota residents, business­

es, and industries can improve their energy efficiency. This
strategy complements the initiative above. By educating the
public on the economic and environmental benefits of ener­
gy-efficiency improvements, Minnesota will be better poised
to meet its energy goals.

3. Convince 50 percent of Minnesota households, by the year

2000, to invest at least $200 in energy efficiency, and $50

each year thereafter in routine energy related maintenance.

The Department's analysis shows that at this level of invest­
ment, the average residential consumer could expect to save
$100 per year, providing an investment payback of three
years. If 50 percent of the households in Minnesota took this
action, approximately $45,000,000 in annual disposable
income would be created throughout the state. There are
many low cost/no cost ways for residential energy con­
sumers to save energy. Most of these measures have very
quick paybacks (three years or less), and will reap savings
for the consumer over future years. If 50 percent of the
households in the state invested at the level described above,
Minnesota could reduce its future energy needs by almost 3
percent. Equally important, the consumers who invest
would reap over $100 in savings each year.

Year

4. Increase consumer participation in utility conservation

programs by an average of 15 percent per year, over the

next five years. The Minnesota Legislature and the Commis­
sioner of the Department of Public Service have aggressively
increased utility investment in energy conservation pro­
grams. Further cost-effective expansion of these programs is
achievable. To achieve our energy efficiency goals, Minneso­
ta must continue to increase participation in utility pro­
grams. Increased participation can be achieved by a combi­
nation of active utility promotion and consumer demand for
these types of services.

5. Implement an Integrated Resource Planning process for natural gas utilities. The Public
Utilities Commission is implementing IRP for electric utilities. Gas utilities and their cus­
tomers may likewise benefit from an IRP process designed to address natural gas procure­
ment and use. Other states have initiated gas IRP. Minnesota should explore these initiatives
and implement an IRP process for Minnesota gas utilities.
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6. Expand incentives for utility investment in demand-side management. The PUC has imple­
mented financial incentives for both electric and gas utilities to encourage investment and per­
formance in demand-side management. Given the newness of this initiative, the PUC intends



CHAPTER 7

... I\)
1\)"1:1.c ._
c.><
- 0::::J 0-

rnC

I\)
C"I:Io o-n ><... 0
co C
() 0

:E

Historical
" DPS Goal

VV\~
Forecast

_... ' ... - ' - ,
,

"" ~ l",; , ", •• • •

Enerav 2020 Baseline
Forecast

o

6

9

o
1960 1970 1980 1990 2000 2010 2020

Year

3

150 -j----j----

200 ,--------:-19-=-9=-=0,------:-L-e-ve-=l,-s----2::-:0::-::2:-:::0-oB::-a-s-e-:-:;li-ne---

50

12

Energy Expenditure as Percent of Gross State Prod­
uct

Comparison of Selected Pollutants Under Baseline
and Goal Scenarios

-CI\)
l::!
I\)
0.

­CI\)
l::! 100
I\)
0.

STRATEGIES:

Create a self-supporting, innovative,
sustainable energy industry in Minnesota.

Energy industries are changing at a rapid rate. New technol­
ogy for energy efficiency and renewable energy is improv­
ing dramatically. Minnesota should lead these changes and
seek to create a strong energy industry in Minnesota.

to study the effect and design of various incentives. The
PUC should continue this effort and modify or expand utili­
ty incentives as appropriate. The PUC should also examine
the benefits of decoupling utility profits from sales, and
implement on a test basis if analysis supports such a deci­
sion.

I. Work with the Minnesota Technology Initiative to pro­

vide seed money and low-interest loans to fund research and

development and manufacture of energy efficient technolo­

gy and renewable energy resources in Minnesota. Provide

start-up state funding of this initiative through the Environ­

mental Trust Fund. Working through the Minnesota Tech­
nology Initiative, Minnesota should support establishment
and growth of innovative energy-technology businesses.
This support could take the form of research and develop­
ment activities, start-up funding for new businesses, or
funds to expand existing energy related businesses. Given
the significant environmental benefits of energy efficiency
technologies and renewable energy resources, seed funding
for this initiative should be provided through the Environ­
mental Trust Fund. The state could condition its financial
support to energy businesses on their commitment to oper­
ate within Minnesota for a specified period of time. This ini­
tiative will help create and sustain an innovative energy
industry in Minnesota.

In a separate but related initiative, the Department recom-
mends a general fund appropriation for ethanol research and development that would be
matched by private funds. This initiative would aim at both improving ethanol production
processes and at examining new engine technologies to better use ethanol. Research into
ethanol production could eventually lower the cost of production, either by improving the
existing process or by using new feedstocks or enzymatic processes. Research into new engine
technologies would expand the potential market for ethanol. As research develops, both the
production of ethanol and new engine technology could become important segments of our
Minnesota economy.
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Renewable Energy Use Indicators

Total renewable energy use will double by the year 2020,
increasing to approximately 8 percent of Minnesota's total
primary energy use.

Energy Efficiency Indicators

Energy use per dollar of real gross state product in 2020,
with increased use of renewable resources and greater ener­
gy efficiency, is 30 percent lower than 1990 levels. This com­
pares to a smaller 10 percent decrease under the baseline
forecast.

Per capita energy consumption in 2020, with achievement of
our goals, would stay approximately equal to 1990 levels.
This compares to a 25 percent increase in per capita energy
consumption under the baseline forecast.

As stated earlier, the Department modeled a set of aggressive conservation and renewable
actions to determine future impacts on the state and its consumers. The results of this model­
ing set the quantifiable benchmarks used in Goals 3 and 4. To examine other efficiency, eco­
nomic, and environmental benefits resulting from attaining these goals, the increased renew­
able and efficiency results are compared to a baseline forecast that assumes a

"business-as-usual" approach. These two scenarios are com­
pared using simple, quantifiable indicators that describe
energy efficiency, economic prosperity, and environmental
health. The historical values, baseline forecast, and goal fore-
casts are presented in detail in Figures VII-1 through VII-5.
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Comparison of Emissions

Emission Baseline Goal
Forecast 2020 Forecast 2020

Carbon Monoxide + 42% +10%

Nitrogen Oxides +65% + 40%

Sulphur Dioxide + 50% +5%

Volatile Organics +50% +10%

Particulates + 50% +0%

Carbon Dioxide + 50% + 15%

Economic Indicators

Energy expenditures as a percent of gross state product in
the year 2020 will be only 15 percent higher than levels in
1990 compared to a 30 percent increase under baseline fore­
cast.

Growth in per capita gross state product will remain con­
stant under both scenarios.

Environmental Indicators

The production of several energy related air emissions will be greatly reduced with achieve­
ment of the Department's goals. The percentages presented in Table 1 are relative to 1990 pro­
duction levels.
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Minnesota's energy future presents multiple challenges and opportunities. This Report out­
lines both, and recommends actions to ensure that our energy future is bright. Minnesota
should take the lead in charting its energy future, achieving these measurable goals by imple­
menting the strategies outlined in this chapter. The Minnesota Department of Public Service,
drawing on the resources, expertise, and ingenuity of the Legislature, other state agencies,
energy industries, and all Minnesotans, commits to leading this effort throughout the coming
years.
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he Department of Public Service has broad responsibilities and powers relat­
ed to energy policy, energy conservation, and renewable energy sources

under Minnesota Statutes 216C and 216B. These responsibilities are discussed in four
general categories: Working with Utilities to Deliver Energy Programs, Department
Regulatory Responsibilities; Direct Outreach and Assistance to Consumers, and
Statewide Data Collection and Analysis.

Conservation Improvement Programs (CIP), mandated by the Minnesota Legislature,
are required of all investor-owned, regulated electric and gas utilities in Minnesota.
See separate chapter, beginning on page 73.

iI

The opportunity to advance energy conservation through utility-delivered programs was sig­
nificantly expanded by the 1991 Minnesota Legislature. The 1991 Omnibus Energy Act requires
municipalities that operate natural gas or electric utilities and generating and transmission
cooperatives to spend a minimum percentage of gross operating revenues on energy conserva­
tion and load management activities. The law further specifies that those utilities not meeting
these spending requirements should contribute to a statewide Energy and Conservation
Investment Account, managed by the Department of Public Service. The Department is further
charged with collecting data on utility revenues, expenditures, and programs.

One hundred-twenty-six Minnesota municipalities operate electric utilities and 19 operate nat­
ural gas utilities. There are 48 electric distribution cooperatives; they serve primarily rural
areas of the state. These distribution cooperatives are served by seven electrical generating and
transmission cooperatives. The most distinguishing difference between regulated utilities and
municipal and cooperative utilities is that for the latter groups, the ratepayers are shareholders.

The 1991 Omnibus Energy Act set forth differing investment requirements for each type of util­
ity. It also specified a transition formula that allows utilities a period of four years to achieve
the required expenditure levels.

Minnesota Department of Public Service

CURRENT ACTIVITIES:

Reporting on municipal and cooperative load management and energy conservation programs
began in 1992. It is premature to attempt to identify specific trends; however, several facts are
worthy of note.
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FUTURE DIRECTIONS:

The Department of Public Service serves as the main advocate for the public interest in all nat­
ural gas and electric proceeding before the Minnesota Public Utilities Commission (PUC), rep­
resents Minnesota's energy interests before the federal government, and develops recommen­
dations for the Commissioner of Public Service on utility Conservation Improvement
Programs (CIP). In all of these activities, the DPS is guided by its mission of developing and
implementing energy policies that provide reliable, efficient, safe, and environmentally sound
energy services at reasonable rates.

NTIONIN EUTI

Based on reported revenues, 1992 expenditure requirements on conservation and load man­
agement for each of the utility types are: Municipal Electric, $ 1.7 million; Municipal Natural
Gas, $ 0.12 million; and Cooperative Generating and Transmission, $ 5.4 million. The utilities
planned expenditures for 1992 were listed as follows: Municipal Electric, $ 3.4 million; Munici
pal Natural Gas, $ 0.8 million; and Cooperative Generating and Transmission, $17.6 million.
aggregate, planned expenditure exceeded 1992 spending requirements for all utilities.

The programs offered by these utilities varied greatly based on a number of factors such as
population, number of meters, customer profiles, geographical location, and capacity concern
of primary power supplier. Such characteristics affect both the type of programs and the
degree to which a utility promotes its programs.

The programs reported for 1992 were primarily load management (i.e. interruptible rates or
time-of-day rates) and utility system improvements (i.e. new lines and transformers) rather
than conservation programs aimed at the consumers. In total, more than 80 percent of the 1992
expenditures were for primarily load management programs. Less than 20 percent of expendi­
tures were targeted to consumer energy conservation.

The Department has begun a data base of programs, and associated costs and savings, offered
by municipal and cooperative utilities. As more information about these utility energy pro­
grams becomes available, specifically program evaluation data, this data base will help utility
officials and state policy makers shape the future directions of utility energy conservation pro­
grams in Minnesota. The Department also intends to work with these utilities, within the
parameters of the existing law, to encourage additional programs and expenditure directly
targeted to consumer energy conservation.

RECENT ACTIVITIES:

General Rate Cases. Department staff review each rate case application filed by an electric or
natural gas utility and submit recommendations to the Puc. Major financial items subject to
investigation in a rate case include the utilities' allowed profit levels, operating expenses, and
investments in new equipment or plant. Other issues warranting special review include the
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allocation of the requested rate increases across the various customer classes (residential, com­
mercial, and industrial), the pricing strategy used by the utility, and other proposed condi­
tions of service. Department staff typically spend three to four months investigating the utili­
ty's rate case filing, with another two to three months devoted to argument and hearing. By
Minnesota law, the PUC decides the merits of the rate case within 10 months of the date of fil­

ing.

Integrated Resource Plans. In 1990, the PUC adopted rules requiring Minnesota's major elec­
tric utilities to file individual Integrated Resource Plans (IRPs) mapping out both the utility's
expected customer demand and the resources the utility intends to use to meet that demand.
Department staff review each plan and recommend modification or alternative plans to the
PUc. Integrated Resource Planning is an important regulatory tool, as it involves regulators
up-front in the planning process and allows the state more control of its energy future. The
Department devotes considerable resources to investigating the IRPs, focusing on such topics
as the achievable impacts of conservation and load management, the availability of renewable
resources, the accuracy of forecasted customer demand, and the reliability and cost effective­
ness of the proposed supply side resources such as new power plants and life extensions of
existing plants.

Certificates of Need. Before utilities can construct major energy facilities in Minnesota, they
must obtain permission from the PUc. These Certificate of Need proceedings are required for
new electric generating plants, high-voltage transmission lines, gas pipelines, gas storage facil­
ities, and nuclear waste storage facilities. During the past year, Northern States Power Compa­
ny requested Certificate of Need for additional storage of spent nuclear fuel at its Prairie
Island generating plant. Department of Public Service staff investigated the major issues,
including the health and safety risks of the proposed storage facility, the availability of conser­
vation and demand side management to replace all or a portion of the proposed project, and
the efforts of the federal government to develop permanent nuclear waste storage and dispos­
al facilities. The Department recommended limiting the nuclear storage capacity NSP be
allowed to construct and took action to hold the federal government accountable for meeting
its obligations to remove nuclear waste from Minnesota. The Department submitted its recom­
mendations to the PUC and defended its recommendations through written and oral testimo­
ny. The Department has assumed an aggressive role in holding the federal government
accountable to its obligations to remove nuclear waste from Minnesota. Other actions taken in
this area are described below in Federal Intervention.

Investigations. Either on its own initiative or at the request of the PUC, the Department inves­
tigates issues affecting Minnesota's regulated industries. These investigations arise from such
occurrences as changing federal regulatory practices, internal revenues service rulings, or
complaints from outside parties. Department staff also annually investigate utility earnings to
protect consumers from excessive rates.

Alternative Energy Production. Department staff assist the development of alternative power
in Minnesota by reviewing the rates and other contract provisions offered by electric utilities
to Qualifying Facilities (QFs) under the Public Utility Regulatory Policies Act (PURPA). The
staff review the standard rates for small facilities (under 100 kW), as well as standard contract
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INITIATIVES AND PROGRAMS

FUTURE DiRECTiONS:

E

terms and rates offered to large QFs willing to sign long-term contracts. Department staff
make recommendations to the PUc. Participating QFs include small wind generators, hydro
electric plants, waste-to-energy facilities, and cogenerators. Department staff also participate
in the PUC's rulemaking in reflecting environmental externalities - hidden costs such as
impact of sulphur dioxide emissions - in the buyback rates offered to QFs, further encourag
ing development of alternative energy in Minnesota.

Federal Intervention. The Department represents Minnesota's interest in energy proceedings
before the federal government or other jurisdictions. The Department seeks recommendation
for intervention issues and policies from public and private interests to determine both the
state's intervention needs and priorities. Recent, top-priority issues have included the federal
government's efforts to site and develop nuclear waste storage and disposal facilities, the
Nuclear Regulatory Commission's proceeding to streamline the process of relicensing nuclear
power plants for extended operation, and the Southern Minnesota Municipal Power Agency's
efforts to study and site a pumped-hydroelectric plant on the Mississippi River at Lake Pepin.
The Department participates in federal proceedings through written recommendations, initia­
tives, or complaints to federal agencies; testimony before Congress; and settlement confer­
ences.

The Department will continue its aggressive intervention on behalf of Minnesota consumers
both the state and federal level. First and foremost, it will press the U.S. Department of Energy
to meet its responsibilities and timelines associated with development of the permanent
nuclear waste storage facility at Yucca Mountain, Nevada. It will also intervene with the fed­
eral government to protect the interest of Minnesota consumers in areas of federal jurisdiction
such as pipeline siting and nuclear plant relicensing.

The Department will also use its unique role in the regulatory process to push regulators and
utilities toward policies and actions that benefit the consumers in the long run. These include
stronger and expanded role for Integrated Resource Planning, stronger and better utility con­
servation programs, more reliance on renewable resources, and movement toward incorporat­
ing all appropriate environmental and societal costs into the price of energy.

The Department conducts several projects to assure energy efficiency in all new and remod­
eled buildings in the state. The Commissioner of Public Service is authorized to set State Ener­
gy Code rules and to regulate the residential thermal insulation industry. Information on
building efficiency, standards, and problems is targeted to building officials, home builders,
and commercial building designers. Research projects are undertaken to provide a sound
basis for regulatory and informational programs.

CURRENT ACTIViTIES:

The Department has been a pioneer among states in its work on the State Energy Code. Cur­
rently it is working on a three-phase program to incorporate changes into the State Energy



Code that will make Minnesota's building energy efficiency standards equal to or exceeding
those adopted by any other state in the nation. These changes include lighting efficiency stan­
dards for commercial buildings and requiring all thermal insulation to achieve its stated per­
formance at winter temperatures.

FUTURE DIRECTIONS:

The full energy saving benefits of energy code changes are not being realized because in many
cases they are not being implemented. A statutory mandate directs the Department to adopt
an energy code which equals or exceeds the most energy-conserving codes adopted by any
other state. To ensure that this mandate has a meaningful impact, effective implementation
and acceptance by all concerned are necessary.

Substantial improvements in building energy efficiency could be realized by improving build­
ing design. The Department encourages greater efforts be made to educate home builders,
architects, and engineers on the principles of energy efficient design.

The process of "commissioning" buildings would ensure proper operation of a building to
achieve maximum energy savings. Commissioning is a process for checking and testing a
completed and occupied building on a wide range of operating characteristics, during all sea­
sons of the year, to determine if all systems and components are operating properly. The
Department recommends that commissioning be established as a necessary step toward com­
pletion for all new and remodeled buildings.

Legislation has been enacted to help bring energy efficient technologies into the marketplace
and reduce the growth in demand for energy. Recent Minnesota and federal regulations are
described below.

CURRENT ACTIViTIES:

State Legislation. The 1992 state legislation concerning electric motor efficiency and water
consumption of shower heads and faucets was enacted. The electric motor component of this
law has already been incorporated into the State Energy Code; the shower head and faucet
standards have been proposed for adoption in the State Energy Code and should be adopted
shortly. Because the new efficiency standards apply to all motors, shower heads, and faucets
sold within the state, effective enforcement should be possible and significantly improve ener­

gyefficiency.

National Legislation. The National Appliance Energy Conservation Act of 1987 preempts
Minnesota from regulation in most segments of the appliance industry. This preemption was
phased in as individual standards within the act came into effect. This legislation set minimal
efficiency standards·for large groups of appliances. It also requires the U.S. Department of
Energy to review these standards every five years and to improve the efficiency standards if a

test of cost effectiveness is met.
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FUTU E LEGISLATIVE ACTIVITY:

State Activity. State preemptions contained in federal law will limit Minnesota's future ability
to significantly affect appliance efficiency.

National Legislation. The final component of the National Appliance Energy Conservation
Act comes into effect in 1993. The U.S. Department of Energy is in the stage of proposing rules
for additional efficiency improvements for eight appliance groups; proposals will come later
for efficiency improvements in three additional appliance groups.

The phaseout of chlorofluorocarbons (CFCs) as an appliance refrigerant will also affect appli­
ance efficiency in the future. CFCs are being phased out internationally because of their nega­
tive impact on the ozone layer of the earth's atmosphere. Although some manufacturers claim
that replacement refrigerants will increase energy consumption, sufficient technology
advances have been made to allow for efficiency improvements without adverse effect on the
industry. Consumers shall see these new appliances available in 1993.

Advances in lighting technology, combined with the environmental imperatives to reduce the
use of electricity, have provided the rationale for an increasing number of regulations and
standards aimed at improving the energy efficiency of lighting systems.

CURRENT ACTIVITIES:

State Legislation. In 1991, the Minnesota Legislature passed a law requiring the Minnesota
Energy Code to adopt lighting standards at least as stringent as those specified for federal
buildings. These requirements reduce electrical demand for lighting from 30-40 percent com­
pared to the previous lighting code.

New requirements for exit sign illumination specifying higher efficiency lamps also were
enacted in 1991. The law, revised in 1992 and taking effect in 1994, requires that signs in new
and existing buildings be modified so that electrical consumption not exceed 20 watts, half the
wattage of a typical, older exit sign.

A law requiring the Department of Public Service to establish minimum efficiency standards
for incandescent lamps, including the most common consumer bulbs, was passed in 1992.

Rules are to be in effect in July of 1993.

Federal Legislation. An amendment to the National Appliance Efficiency Standards, estab­
lishing minimum efficiency standards for fluorescent ballasts, went into effect in 1990 and was
well received by the industry. It is again being revised.

FUTURE ACTIVITY:

Federal Legislation. At the time this is being written, both the House and Senate versions of
the national energy legislation include new regulations for incandescent reflector lamps and
fluorescent lamps. Designed to establish minimum efficiency performance standards, they
prohibit the sale of standard lamps when an "energy-saving" version is available.
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A more stringent standard for fluorescent ballasts is expected to be adopted. It would go into
effect three years after federal rulemaking is complete.

State Activities. New legislation requiring all major electric utilities in Minnesota to invest in
conservation should help increase the use of energy efficient lighting within the state. In the
past, utilities have typically directly marketed efficient lamps to consumers and rebates to
commercial and industrial customers. These types of programs will continue. In addition, the
Department will work with utilities to expand the availability of efficient lighting technologies
in traditional markets.

The Department operates several programs that provide funds for improving the energy effi­
ciency of institutional buildings in Minnesota. These include the federally funded schools and
hospitals grant program, the state's cost-share maxi-audit grant program, and the state's low
interest loan program for public buildings. This last program uses a combination of state gen­
eral obligation bond funds and Exxon oil overcharge funds as its capital base.

CURRENT ACTIVITIES:

Energy conservation loans have been provided to more than 150 public school districts, cities,
and counties. Nearly $ 27 million in loans has been distributed, resulting in retrofit of more
than 500 buildings. Most of the loans have gone to communities in greater Minnesota. Esti­
mated energy cost savings from program activities to date are $ 5 million annually.

Federal matching grants have been awarded to more than 1,000 public and private non-profit
schools and hospitals. More than $22.5 million has been distributed since 1980. When local
match is included, this has implemented more than $38 million in energy efficiency and
renewable energy projects in Minnesota with an estimated energy cost savings of $ 9.5 million
annually.

FUTURE DIRECTIONS:

The Depa!tment plans to continue these programs. As existing funds become limited, the
Department will attempt to identify new sources of funding. The Department will also contin­
ue to examine program modification to further the goal of energy efficiency, especially renew­

able energy use.

Purpose of this program is to protect Minnesota's environment and strengthen its economy by
helping communities gain control over their local energy costs. The program provides techni-
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cal assistance to communities to develop and implement local energy programs, and provides
competitive maJching grants to support local efforts.

CURRENT ACTIVITIES:

Community Energy Councils have been formed in more than 100 communities and are com­
posed of local volunteers appointed by the city councilor county board. Program guidelines
encourage partnerships between local governments, utilities, poverty programs, business and
labor organizations, and senior citizen groups.

Community Energy Grants create partnerships by combining resources from state grants,
local governments, utilities, and other sources. Results through fiscal year 1991 include
approximately 40,000 residents and businesses served. On average, every dollar of state grants
has been matched by two dollars of project funding from local sources.

Local community programs have included Arbor Day tree plantings, city reforestation plans,
car care clinics, bike path development, urban and rural car-pool programs, "Seniors Helping
Seniors" weatherize their homes, Home Energy Check-ups, Small Business Energy Tune-ups,
low interest business energy loans, energy analyses for resort owners, and student energy pro­
jects.

FUTURE DIRECTION:

The Department is pursuing additional sources of funding to continue the community energy
program. It is also working at establishing much closer links with local utilities.

E

The Energy Information Center serves energy consumers and features a toll-free "hot-line"
staffed by full-time energy specialists. These energy specialists answer general energy-related
questions and provide client specific advice on improving the energy efficiency of homes and
businesses.

The Center also offers publications on understanding and improving energy use, many
including specific "how-to" instructions for implementing conservation measures. The publi­
cations also address the development of alternative energy resources in Minnesota. The publi­
cations are tailored for Minnesota's unique climatic conditions.

The Information Center also provides information related to safety and hazard prevention as
related to energy conservation and energy use. The energy specialists also provide technical
support to community and utility based energy conservation programs.

CURRENT ACTIVITIES:

The Energy Information Center has averaged more than 23,000 client contacts per year. It

annually distributes more than 190,000 energy related publications. Approximately 100 titles
are available through the Center covering a wide range of energy-related topics. Major series
are the Minnesota Housewarming Guides for residential consumers, the Small Business Ener-
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gy Investment Portfolio, the Alternative Energy series providing practical information on
renewable use and development, and the Home Builders' Energy update offering practical
energy-saving information for Minnesota's home builders. In fiscal year 1992, the Information
Center had more than 42,000 contacts and distributed more than 178,000 publications.

The Energy Information staff, in addition to handling the "hot-line" phone service, also partic­
ipate in trade and home shows across the state, delivering information on energy conservation
and the development of alternative energy sources directly to the public.

FUTURE ACTIVITY:

The Department plans to continue and improve this service, extending it to serve more Min­
nesotans.

E

The Department of Public Service is charged with promoting the growth of renewable energy
sources within the state of Minnesota. Department engineers work with several national and
state organizations, local utilities, and local developers to follow and promote the latest devel­
opments in the renewable energy field including both technology and regulatory issues.

CURRENT ACTIVITIES

The Department actively promotes renewable energy development. The Department contin­
ues its Wind Resource Assessment Project, a project begun in 1981 that involves working with
a number of utilities to collect wind speed data throughout the state. Based partly on this data
that established the high wind energy potential of the Buffalo Ridge area near Marshall, Min­
nesota Windpower, Inc. opened the first commercial wind farm east of California in the spring
of 1992. The facility is small, at 600 kW, but additional development is expected in that area.

The Department recently completed a study on cost-effective applications of photovoltaic
energy systems and found that in many cases, especially remote off-grid, small photovoltaic
systems are already cost effective. The Department has worked closely with other states and
solar industry officials to develop an effective solar equipment certification program. The
Department also works closely with the Council of Great Lakes Governors in promoting bio­
mass use. In February of 1992, the Department published the Biomass Energy Facilities Direc­

tory.

FUTURE DIRECTIONS:

The Department expects to increase its work with renewable energy sources. A statewide
mandate for oxygenate additive in gasoline by 1997 is expected to increase the need for
ethanol within the state and advances in ethanol production technology will have to be moni­
tored closely. As noted above, we believe there will be additional growth in the use of wind
energy in the southwest portion of the state and we need to continue monitoring the technolo­
gy and regulatory environment to help this development. The Department also plans to work

CHAPTER 8



for development of photovoltaic applications. The Department will cosponsor SunRayce 93, a
solar automobile contest, scheduled to begin in Texas and end in the Twin Cities next sum­
mer.

The Department will also seek funding from both private and public sources to stimulate the
growth of ethanol use. The Department intends to issue loans and grants for research projects
aimed at lowering the cost and energy intensity of ethanol production. In addition, these loans
and grants will also support research into developing more efficient and cost-effective engines
that use ethanol.

The Department will make a portion of its vehicle fleet in the Weights and Measures Division
available as a test platform for alternative vehicles fuels, including Compressed Natural Gas
(CNG), Liquified Natural Gas (LNG), and higher ethanol blends.

Further, since transportation constitutes the largest single category of energy use in Minneso­
ta, the Department will become an active participant in increasing overall transportation ener­
gy efficiency, developing cost-effective alternative fuels, and in educating the public on trans­
portation energy developments.

A broad range of educational services are provided to increase public awareness of energy
use/impact and implement changes that will improve Minnesota's economy and environ­
ment.

CURRENT ACTIVITIES:

Energy Conservation Workshops for building operators of commercial, industrial, and insti­
tutional properties have been held since 1981. One- and two-day workshops are coordinated
with the Minnesota Technical Colleges and utilities in the topic areas of air conditioning, trou­
bleshooting boilers, pneumatic temperature controls, lighting systems, preventative mainte­
nance, etc. The workshops are designed to identify procedures that will improve the efficiency
of energy using systems primarily through maintenance and operation changes. To date, more
than 500 workshops have been conducted on 14 topics, with attendance totaling more than
9,800.

Energy Education Activities for K-12 include publication and distribution of an Energy and
Environmental Education Curriculum Catalog, participation on advisory boards to develop a
State Plan for Environmental Education, development and distribution of a videotape for ele­
mentary and middle schools, the development of a pilot classroom project "Student Weather­
ization Action Team," and workshops for educators on technical and curriculum issues.

Energy Auditor Training and Certification coordinates training for Minnesota citizens to com­
plete the requirements of residential, multifamily, commercial, and institutional energy audi­
tors. Jobs are available from utilities, architectural and engineering firms, community energy
councils, citizens action programs, nonpr'ofit organizations, and energy service companies.
Presently, 290 residential, 160 commercial, 83 multifamily, and 105 maxi-auditors serve Min­
nesota.
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Builder Education and Training activities inform and train builders, contractors, and lumber
dealers on energy efficient construction practices. Eighteen editions of a newsletter for
builders have been published and distributed to 10,000 builders and other industry personnel.
Workshops on preventing moisture and/or indoor air quality problems were presented to
builders and remodelers.

FUTURE DIRECTIONS:

The Department will continue to translate technical research and engineering practices into
informational and educational materials. All K-12 energy education materials will meet the
Department of Education's requirements for Outcome Based Education. Adult education and
training materials shall continue to be developed, updated, and presented to improve Min­
nesota's workforce.

The Department is charged with collecting data on all energy use within the state, monitoring
energy trends, and forecasting energy use and cost under various scenarios. It is also charged
with monitoring petroleum supply conditions so that the state can effectively respond to
potential petroleum supply emergencies.

CURRENT ACTIVITIES:

The Department annually collects energy sales, revenue, and customer data from all utilities,
pipelines, petroleum suppliers, and coal users serving Minnesota. The data are used to main­
tain the Regional Energy Information Service (REIS), a computerized database that includes
historic energy consumption and cost statistics for all energy source and all use sectors in Min­
nesota. It also contains forecast information submitted by electric and natural gas utilities.

The Department also receives and reviews sales and demand forecasts submitted annually by
all of the state's major electrical utilities. Forecasts are checked for appropriate forecasting
methodology and to monitor which utilities are facing capacity concerns and at what future
time. Recommendations are made to the utilities on how to improve forecasting methodology
and they are encouraged to incorporate demand-side options into capacity planning. The
results of this forecast review are presented to the Environmental Quality Board, leg;isl.ato1rst

and the Governor's office so proper policy discussion and decisions can occur.

The Department also collects petroleum inventory and cost information on a weekly basis. It
also collects information on refinery operations, pipeline operations, and world crude prices,
enabling the Department to react to potential petroleum supply issues rapidly. During the last
two years, the Department has also collected retail price information on fuel oil and propane
during the winter heating season.

FUTURE DIRECTIONS:

The Department is making a strong effort to upgrade its policy analysis and forecasting capa­
bilities. It currently uses a sophisticated computer model called Energy 2020. We will continue
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to press for development in this area, increasing the sophistication of the analysis tools we
have and investigating new and improved forecast/analysis tools.

The Department also intends to pursue direct electronic data submission for the large volumes
of data it collects, specifically from the utilities, to help us obtain better information faster and
reduce reliance on traditional, paper-based data reporting.
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he Conservation Improvement Program (CIP) enables Minnesota to be in the
vanguard of states advancing conservation as a major resource in meeting

the energy needs of its citizens. This section describes Minnesota's CIP - who participates,
why, what the results have been, and what directions are ahead.

Since 1983, the Minnesota Legislature has mandated that investor-owned utilities participate in
Conservation improvement Programs (CIP). The title ''eIP'' is specific to Minnesota, but the
concept is part of a national trend emphasizing Demand-Side Management projects (DSM).
Demand-side management activities are designed to reduce the need for future generating
capacity by reducing or modifying energy demand. CIP projects are an integral part of a utili­
ties' DSM activities, and DSM activities are an integral part of the utilities' resource planning.

The commitment to CIP by the legislature has steadily increased, and the 1991 Omnibus Ener­
gy Bill further strengthens that commitment by requiring investor-owned utilities to expend a
specific dollar amount each year in conservation efforts. This latest legislation requires that by
1995, all electric utility companies invest 1.5 percent of gross operating revenues per year and
gas utilities participate at .5 percent of gross operating revenues.

Between 1983 and 1990, CIP was under the jurisdiction of the Public Utilities Commission. In
1990, the responsibility of the CIP program was transferred to the Department of Public Ser­
vice. The Commissioner of Public Service is empowered to set the specific levels of investment
by the utility, mandate specific activities, and even set specific interest rates, prices, and terms
under which conservation improvements may be offered.

In evaluating and making decisions on CIP projects proposed by the utilities, the Commission­
er considers a number of factors: the projects' cost effectiveness, whether they accurately
address the end-uses and customer classes of the utility, and whether the programs atepro~

gressing sufficiently along a continuum toward providing more direct conservation products
and services. Special consideration is given to programs that bring aboutnet sav~gsin. energy
efficient lighting and there is some emphasis on reaching low-incomeresidentialcustomers.

The CIP process has been specifically formulated to allow participation by all sectors - the
utilities, their stockholders, the ratepayers, the regulators, and the citizens of Minnesota. The
following is a brief description of each of the participants.

Investor-owned utilities. Five electric utilities and eight natural gas utilities currently partici­
pate in CIP. The smallest participant is Northwestern Wisconsin Electric Company, a utility
that services fewer than 100 customers in Minnesota and has a budget of less than $1,000 for its



biennial CIP. On the other end of the scale, Northern States Power Company (electric) is pro­
jected to spend more than $52 million over the 1992-93 biennium. ALthough NSP is far and
away the largest CIP participant, the other utilities will spend proportionately. Total CIP
expenditures, once all of the utilities reach their percentage requirement in 1995, will equal or
surpass $35 million per year.

Ratepayer/Consumers. Primary beneficiaries of the CIP program are certainly the customers
- residential, commercial, industrial, and agricultural - who are able to participate in con­
servation programs sponsored by their utility provider. The list of conservation programs for
each customer class is lengthy, running from energy audits, appliance rebates, lighting
rebates, financial services, and weatherization in the residential sector to HVAC system
rebates, lighting replacement and rebates, workshops and seminars, commercial audits, grant
programs, low-interest loans, and customer designed projects for the commercial, industrial,
and agricultural sectors.

Service Providers. This category encompasses two groups: the non-profit organizations that
have traditionally provided services primarily to the low-income and residential sector, and
the expanding field of for-profit groups that implement and design energy assistance pro­
grams for all sectors of the market. Service providers, or any interested party, are encouraged
to submit CIP projects to the Department for approval, and many currently deliver services
through approved projects.

Department of Public Service. The Department of Public Service administers all Conservation
Improvement Programs, extensively reviewing all projects submitted for approval. Included
in the review is a due process component that allows any interested party, be it individual,
company, or organization, to comment on the proposed project. Those comments become part
of the record and assist the Commissioner in approving or disapproving CIP projects.

Public Utilities Commission. Although the Commissioner of the Department of Public Service
has full and complete authority in administering and ordering CIP projects, any participant
who has sufficient reason can appeal the final decision to the Public Utilities Commission
(PUC). Additionally, the PUC approves the financial incentive mechanism for all of the
investor-owned utilities in their recovery of dollars expended on CIP.

Stockholders. Because the utility is required to spend dollars on programs that encourage and
accomplish energy savings, and therefore decrease sales of electricity or gas, a financial incen­
tive mechanism is/will be instituted to mitigate any lost return that could reduce the stock­
holders return. The incentive mechanism is new, and is being applied differently to each utili­
ty at the present time, but in all cases will allow a higher return on CIP expenditures than on
regular earnings.

Municipal Utilities/Coops. Although not legislatively mandated to submit CIP projects for
approval, both of these energy providers are required to report to the state the extent of their
conservation improvement programs and projections for future budgets.

CONSERVATION IMPROVEMENT PROGRAMS
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Electric Utilities. As shown in Figure IX-I, electric utilities
are well on their way to achieving the stated budget goal of
1.5 percent of gross revenues for each individual utility.
NSP will surpass that goal in 1992 if all of its programs are
fully expended. Both Minnesota Power and Interstate
Power substantially increased their conservation programs,
with Interstate almost tripling its projected budget.

Although Otter Tail expenditures remain virtually stagnant
in 1992, they do increase by more than 30 percent in 1993
as the programs become more mature and well developed,
enabling them to meet their goals by 1995, (Since North­
western Wisconsin's investment is less than $1,000, it was
not include in this comparison.)

Gas Utilities. Whereas the electric utilities programs run
on a calendar year, gas programs run from September to
September. Final decisions on the 1992-1993 and 1993-1994
programs presently before the Commissioner will be
issued sometime in the third and fourth quarter of 1992.
Figure IX-2 shows the past history for the gas utilities and
projections of those proposed for the following two years.

Despite that fact that it burns cleaner than fossil fuels, nat­
ural gas also poses some e~vironmentaldrawbacks. Burn­
ing natural gas causes significant emissions of nitrogen
oxides, which contribute to acid rain, and carbon dioxide,
which is linked to global warming. Gas exploration also
has environmental implications,

In addition to the environmental concerns of present ener­
gy generation and consumption, there is also the supply
issue. The benefits of using renewable energy such as wind
power are significant not only for the environment, but
also for providing new and continual sources of power.

It has been increasingly evident in the last decade that energy use and generation is directly
linked to the environmental issues that will be facing us into the twenty-first century

Heightened awareness of the environmental consequences of electricity production has
focused debate on electricity use, Coal-fired power plants emit significant pollutants and
nuclear generation creates highly radioactive material that
remains dangerous for thousands of years.



Since the last edition of this Quadrennial Report, significant strides have been made to diversi­
fy the type and amount of conservation programs that are offered to residential, commercial,
and agricultural customers.

In the past, conservation programs for the gas utilities were primarily limited to the residen­
tial sector and concentrated almost solely on residential audits, various forms of weatheriza­
tion, and equipment rebates for furnaces and water heaters.

The electric utilities had more variety in their programs, and t he 1992 biennial filings further
expanded the scope of those projects. Major programs include low interest financial services
and grants, rebates for equipment and lighting materials, process motors rebates, workshops
and seminars for new construction and plant management, direct retrofits, and research and
development for projects planned in the future.

Load management programs, although necessary and well developed, have taken a backside
to the more innovative energy saving measures now being proposed by utilities operating in
Minnesota.

Following are some examples of innovative projects currently or soon to be implemented:

Power Grant. In 1991, Minnesota Power designed the Power Grant project to allow its com­
mercial and industrial customers to implement energy saving measures that would best bene­
fit their specific enterprise. The hope was that consumers, especially large customers and man­
ufacturers, would design projects that were process oriented, in addition to the traditional
lighting retrofits.

Although the customer must participate financially in the project, Minnesota Power awards
substantial matching grants. The 1991 project was a resounding success with more than 250
proposals submitted by more than 100 customers, and 30 percent of the projects were award­
ed funding. Minnesota Power will offer the project in 1992 and 1993, and the outlook for suc­
cess is excellent.

In addition to the obvious benefits of energy savings, this type of program also makes the
business owner and employees aware of saving energy. Active participation in designing a
conservation project not only contributes to the company's operating income, but also edu­
cates individuals who will then incorporate energy savings into other areas of their life.

Integration of energy efficiency and conservation through all consumer uses is ultimately the
key to successful conservation throughout the community and state.

lights 2000. Each utility in Minnesota has unique features and characteristics that distinguish
it from the other utility providers in the state. The Lights 2000 program, offered by Otter Tail
Power, is a perfect example of a utility recognizing its customer base and tailoring its individ­
ual projects accordingly.

Lights 2000 is a pilot project for Otter Tail and will involve selecting towns of approximately
1,000 residents who will individually be given one or more e!1ergy efficient light bulbs. A
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commtmity group, such as the Kiwanis and Rotary, will coordinate delivery of the bulbs and
will require that each participant receive personalized information and agree to use the prod­

uct.

With thorough information and direct assistance, the probability of consumers actually using
the energy efficient light bulbs throughout their house or business is much higher than
through the traditional avenues of selling a product. Because Otter Tail services many small
towns, this is an extremely good example of a utility's attention to its customer base as well as
actively trying to change consumer behavior.

lighting Merchandising. NSP has taken a different approach to penetrating the residential
lighting market, appropriate for its unique role in Minnesota of serving nearly 900,000 resi­
dential customers. NSP began this program in 1991 with the kick-off of a pilot program at the
State Fair, selling light bulbs to fairgoers at discotmted prices. NSP then continued to mer­
chandise energy efficient light bulbs through bill inserts, allowing residential customers to
have light bulbs shipped directly to their home and then pay for the project on the monthly
electric bill.

NSP will redesign the program as it moves forward to include not only the present direct sales
component, but also to provide rebates on products that the consumer buys at the local dis­
count or hardware store. Because customer satisfaction with energy efficient light bulbs will
motivate that customer to purchase them in the future, NSP also is working toward develop­
ing a customer service information component. NSP anticipates spending more than $3.5 mil­
lion on this project in 1992 and 1993.

Chiller System Replacement. Both Minnegasco and NSP (electric) are moving forward with
comprehensive programs to help commercial customers who own office or industrial build­
ings and are considering changes in heating and cooling systems. The cornerstone of each util­
ity's program is a partially ftmded engineering study that will identify the most energy effi­
cient and cost-effective heating and air conditioning system to replace existing systems. Many
office and industrial buildings in these utilities' service territory have original equipment or,
at the very least, outdated and non-energy efficient heating and cooling equipment.

There may be instances where current electric customers will opt to install a natural gas sys­
tem and vice versa. This type of project allows customers to make choices based not only on
their specific building design and needs, but also on the financial impact and environmental

consequence.

Appliance Recycling. Started as a pilot project in 1991 and becoming a full fle~ge~prClgra:Irtirl

mid 1992, the appliance recycling program by NSP electric looks like it is.goingtqb~~ll.ccess__
ful well into the 90s. The concept is simple, but the benefits are multi-dimensi?IlaI."NSroffer§
a $25 rebate to residential customers for allowing NSP to pick up their non-energy efficient
refrigerators and sleeve air conditioners. Survey results from the pilot project suggest that well
over 75 percent of the appliances picked up so far have been second appliances, and that fully
three quarters of the participant s do not intend to replace this inefficient appliance with

another.

----------------
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In addition to removing the inefficient appliance from the residential customers and therefore
from NSP's load, NSP then turns around and recycles the appliance, reclaiming CFC refriger­
ants (a contributor to the depletion of the ozone) and capacitors that may contain PCBs, which
are disposed of as potentially hazardous waste.

As we move into the 90s, ClP is going to continue along an
aggressive path of providing conservation to fill the gap
between supply and demand created by continued increases
in demand for energy services. Public policy will most cer­
tainly drive the continued expansion of ClP. Emphasis in the
next four years will continue to be focused on developing
programs that actually save energy.

Evaluation. Since financial incentives have now been institut­
ed for several of the participating utilities, evaluation tech­
niques to measure the performance of conservation programs
are becoming the latest "hot topic" in DSM. The utilities have
become increasingly aware of the need to be able to verify
the real outcome of conservation measures so that they can
adequately use that information in integrated resource plan­
ning.

The Department of Public Service and the PUC will be devel­
oping a workable and progressive evaluation program in the
near term.

The traditional conservation continuum has started with providing general information to pro­
mote awareness and interest. The second step is to provide more specific information such as
audits, design assistance, and workshops. The next step could be broadly categorized as a
financial incentive, such as a rebate for an energy efficient light bulb or financing capability for
the commercial owner to install new lighting. The last step is generally direct products and ser­
vices, retrofits, assistance in developing process innovation, and new technology.

Many of the utilities that participate in Minnesota's ClP provide projects that generally fit into
the first two categories of information. Some utilities have moved substantially along the con­
tinuum and provide services throughout. We hope that by the time the next Quadrennial
Report is prepared, we will have moved far enough along the learning curve to redefine the
pr'esEmt continuum.

Conservation Continuum has become a familiar term in the past several years and is basically
the benchmark of programs that will induce action. Moving along the continuum will certainly
continue to be a part of the future direction of ClP, but the components of the continuum are
likely to change or be redefined as new technology and marketing expertise evolve. (Figure
lX-3)

Direct Products &
Services

retrofits, new
technology

audits, design assistance,
workshops

Financial Incentives
~-.

rebates, grants,
financing

General Education

The Conservation Continuum

bill stuffers
advertising

'"1111__• Specific Information



Fuel Switching. The future also will most likely see the Commissioner recommending fuel
switching and, in some instances, even requiring utilities to participate financially in imple­
menting fuel switching. For example, NSP is a summer peaking utility and will soon need to
build new power plants to maintain capacity. By removing some of NSP's load (for example:
replacing electric heating and air conditioning systems in the commercial sector with natural
gas HVAC systems), NSP could effectively meet the challenge.

The Department of Public service will thoroughly examine this issue in the next several years
to determine whether it is appropriate to require that a utility encourage its customers to con­
vert to a different fuel source. There is some precedence for requiring fuel switching when
efficiency as measured in Btus can be proved to be higher in a gas system than an electric sys­
tem. The Department may go even further, however, in examining cases where the ultimate
goal is to remove the customer altogether from the peak load whether superior efficiencies can
be documented or not.

Energy and Conservation Account. Lastly, it is very likely that the Commissioner will exercise
her right to require that utilities deposit funds to the existing escrow account for conservation
measures. If utility management, and therefore line personnel, cannot effectively implement
conservation programs in their service territory, the Commissioner now has the ability to
require those companies to deposit funds to be distributed as she feels would be more appro­
priate. Although the Commissioner would much prefer that utilities fully develop their own
programs, she is unwilling to allow them to perform below the standards as set by the legisla­
ture. The Energy Conservation Account enables her to meet those standards in an alternate
manner.
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Minnesota Public Utilities Commission

he Minnesota Public Utilities Commission ensures that consumers of natur­
al gas and electricity have access to reliable and efficient service at just and

reasonable rates. The Commission is also charged with furthering state energy policy goals,
including: encouraging conservation, increasing the efficiency of energy consumption, promot­
ing cogeneration and small power production, and encouraging the development and use of
renewable resources. The Commission must grant a Certificate of Need before large energy
facilities can be built in the state. In carrying out these responsibilities, the Commission faces
the difficult task of setting fair and reasonable rates while promoting future least cost energy
options. The Commission must carefully examine the social costs and rate impact of energy
policies that affect utilities and their customers.

The Commission has undertaken major initiatives to further the state's energy policy. One of
the most significant is the establishment of an integrated resource planning process for electric
utilities. The initiatives described below, implemented through Commission rate and regulato­
ry processes, are consistent with the state's goals of encouraging energy efficiency, conserva­
tion, and renewable resources. They will playa major role in shaping Minnesota's energy
future.

E

Integrated Resource Planning. The Commission adopted rules in 1990 requiring investor­
owned, electric utilities to file resource plans every two years. The planning process provides
up-front involvement of regulators and other interested groups in electric utilities' plans for
supplying customers' needs. The plans must identify and justify the mix of supply and
demand-side resource options that a utility expects to use to meet its projected energy demand
over the next 15 years. The rules strengthen utilities' long term planning processes and
improve the efficiency by which resources are deployed by providing input from the public,
other regulatory agencies, and the Commission. The rules also help ensure that utilities making
resource decisions adequately consider the environmental and socioeconomic impact of differ­
ent resource mixes.

In addition, the resource planning process enables issues and alternatives to be addressed prior
to the time decisions are needed and firm commitments to specific resources must be made.
Early consideration preserves options, and provides the utility and the public with a clear
statement of the direction that the utility is expected to go before large expenditures are made
for facilities that might later be judged not to be prudent or used and useful.

NSP and Interstate filed their first plans in 1991. Otter Tail and Minnesota Power filed their
first plans in 1992.
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RATION AND

Financial Incentives for Demand-Side Management. Traditional regulatory and rate policies
may discourage utilities from making optimum use of demand-side resources, especially ener­
gy conservation. When utility profits are tied directly to energy sales, measures like conserva­
tion, which reduce energy consumption, generally reduce the utilities profits in the short run.
To address this concern, in 1991 the Commission ordered all regulated utilities to propose
financial incentive plans to the Commission. To date, the Commission has approved financial
incentive plans for all four major regulated electric utilities and one natural gas utility; plans
for the other major gas utilities are under review. Each approved plan is different, which will
allow the Commission to compare effectiveness of different mechanisms.

The Commission believes that financial incentives may be an effective tool for encouraging
utilities to go beyond minimum compliance with existing statutory conservation investment
requirements. The Commission also believes that an optimal incentive plan ties the incentive
to actual performance in achieving demand-side management goals. Therefore the Commis­
sion has linked incentives to performance and will require utilities to document their perfor­
mance. The public interest requires serious consideration of financial incentive programs
whether they are used to ease the transition from supply-side management to integrated
resource planning or they become a permanent part of utility ratemaking.

CIP Cost Recovery/Tracker Account. State statute requires inclusion of utility energy conser­
vation expenditures in the determination of just and reasonable rates. The Commission also
recognizes the importance of allowing utilities to recover conservation expenditures to
encourage them to actively pursue conservation programs. Theref~re, the Commission moved
beyond traditional test year ratemaking concepts and designed a conservation program track­
er account to insure utilities a dollar-for-dollar recovery of prudent conservation investments
and expenses. Expected conservation-related expenses for the test year are included in setting
the revenue requirement in a rate case. Actual approved expenditures, including financial
incentives, are included in the tracker account, and offset by the revenues per kilowatt-hour or
hundred-cubic-feet sold. Tracker account revenues in excess of expenses are due the ratepay­
ers; expenses greater than revenues are due the utility. Balances are frequently allowed a car­
rying charge. This helps to assure that the ratepayer and the utility remain whole and disin­
centives to conservation expenditures are removed.

Environmental Costs and Buyback Rates. The 1991 Legislature required the Commission to
include avoided environmental costs in the rates paid by utilities to small power producers
and cogenerators. It also required the Commission to quantify environmental costs associated
with each method of electrical generation. The goal of this legislation is to stimulate invest­
ment in renewable energy and thereby reduce environmental damage from electricity genera­
tion. The Commission is developing rules on environmental costs. To date, the Commission
has solicited opinions from interested parties and has formed a technical resource advisory
panel. The Commission is faced with the difficult task of balancing the directives of the statute
with its other goals and duties, including maintaining fair and reasonable rates and reliable
electric service. The Commission is continuing to evaluate the economic impact of various



alternatives and to develop the best possible policy that balances competing goals and inter­
ests.

Landfill Gas Study. In 1991, the Commission was charged with the responsibility of examining

the technical and economic aspects of the process by which a qualifying facility could use
methane gas from solid waste facilities to produce electricity for sale under Minn. Stat.

216B.164. In January 1992, the Commission issued a report to the legislature on the "Economic
and Technical Review of Generating Electricity From Landfill Gas." The Commission conclud­
ed that it is technically feasible to produce electricity from landfill gas; the economic feasibility

varies according to individual site characteristics; the potential electrical generation from land­
fill gas for the state could reach 200 MW; the legislature may want to encourage landfills to
conduct site specific analysis of economic feasipility; and, no change in relevant statutes is nec­
essary at the current time.

Copies of this report are available from the Commission.

D

Additional rate-design policies of the Commission also play an important role. Consumers
generally make energy decisions based on the relative prices of energy sources. Therefore util­

ity rates, both their level and design, influence customer demand, which in turn significantly
affects our energy picture.

Electric Rate Design

Rate Structure. In the past, regulators used declining-block rates - which lower the per unit
price as consumption increases - to reflect the economies of scale which made it cheaper to

produce additional energy. Now, with the increased costs of providing additional energy ser­
vices, this situation is reversed. Maintaining declining block rates in such circumstances is
contrary to the Commission's policy of promoting conservation and demand-side manage­
ment to achieve least cost service. Therefore, to better reflect cost, the Commission has gener­

ally moved toward replacing declining-block rates with flat rates.

Time-of-Day Rates and Off-Peak Rates. The Commission has required and approved time-of­

day rates which set the price of energy consumed during peak hours higher than during off­
peak hours. The Commission has also approved rates specially designed for off-peak con­
sumption. These rates, priced lower than general rates, serve off-peak loads such as stored
heating systems. These pricing strategies more accurately reflect the costs of producing and

delivering electricity and encourage customers to use energy during the lower-cost, off-peak
periods. These rates are primarily intended to use utility capacity more effectively and to

avoid or delay new power plants.

Interruptible and Controllable Rates. Interruptible rates are designed for customers who are

willing to turn off all or a portion of their load when the utility is nearing its peak conditions.
Controllable rates are like interruptible rates, except that the utility is ableto disconnect the
customers' load directly through radio signals. In exchange for the commitments to shed load,

the utility charges interruptible and controllable customers rates lower than those charged for
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firm, or continuous, service. Most electric utilities offer interruptible rates to their large cus­
tomers and many offer controllable rates to residential and other small customers. These rates

are primarily intended to avoid or delay new peaking plants.

Seasonal Rates. Under seasonal rates, prices are higher during the utility's peak season. For

example, Northern States Power Company's electric rates are higher in the summer. These
higher rates encourage conservation. Currently, NSP is one of the few utilities to offer season­

al rates.

Competitive Rates. Minn. Stat. 216B.162 directs the Commission to allow competitive electric
rates for large customers when effective competition exists. The rate is subject to a number of

terms and conditions. The Commission has authorized such rates for several customers to
date. The Department of Public Service must report to the legislature on the operation of these

rates, including the effects on cogenerators and small power producers, by January I, 1995.

Area Development Rates. Minn. Stat. 216B.161 requires the Commission to establish at least

one area development rate pilot program to assist industrial revitalization projects. The Com­
mission has established an area development rate for Northern States Power Company. The

rate allows for a 50 percent discount in a customer's demand charge for a limited period of
time. It must be offered as a supplement to other development incentives offered by the
municipality. The Commission must evaluate the impact and effectiveness of the rate and sub­

mit a report to the legislature by January 1,1995.

Gas Rate Design

Rate Structure. As with electric rates, the Commission has generally favored flat energy rates
for natural gas service to better reflect cost and promote efficient energy use.

Flexible Gas Rates. The Commission has allowed flexible rates pursuant to Minn. Stat.
216B.163. Under flexible rates, gas utilities can lower their prices, within a prescribed range, to

keep customers who would otherwise switch to an alternative fuel. As amended in 1990, the
statute requires the Commission to establish a maximum on the flexible price range. The Com­
mission established rate ceilings for each gas utility at levels that exceed the standard, nonflex­
ible rate by the same amount that the minimum rate falls below the standard, nonflexible rate.

New Town Rates. To expand the availability of nlitural gas service in Minnesota, the Commis­
sion has approved New Town Rates for one gas utility and several other proposals are pend­
ing. This special rate allows the utility to collect a surcharge from customers to recover the

extra cost of extending lines to towns where it would not be cost effective to do so under stan­
dard rates. In approving the rate, the Commission found that expanded availability of natural
gas service could bring benefits to individual customers and enhance the economic viability of
smaller communities. In addition, the Commission found that the rate protected existing cus­
tomers and utility stockholders from subsidizing uneconomic service to new areas.

RECOMM N FUTURE ON

The Commission will pursue administrative activities and policies appropriate for carrying
out its statutory mandates on energy policy. These plans include: continuing with environ­
~~,~.~""ucost rulemaking, continuing to investigate the effect of the Clean Air Act on utilities



and the issues surrounding allowance trading, examining standby rates for cogenerators,
exploring interruptible and time-of-use rate options, and considering renewables and energy
efficiency within the framework of electric utility integrated resource plans.

The Commission will also explore whether any statutory changes are appropriate, including:
whether to change the requirement that general rate case filings contain a conservation
improvement plan to a requirement that the filing utility has an approved or pending Conser­
vation Improvement Program; whether to modify Certificate of Need jurisdictional thresholds
for certain power plants, such as natural gas-fired and standby generators; and whether to
clarify Commission jurisdiction over changes to existing plants.

A more thorough discussion of these rate policies and recommended actions can be obtained
by contacting the Public Utilities Commission directly.
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year to obtain the real energy prices forecasts. These
forecasts were chosen because of DRI's reputation
as one of the country's leading economic forecasting
firms. Moreover, econometric estimations used by
DRI account for the simultaneous feedback effects
between macroeconomic factors and policies at the
regional, national, and international level.

The energy price forecasts presented here do not
account for seasonal fluctuations and interstate and
intrastate variations in prices. This does not serious­
ly limit their use in policy simulations since the sub­
stantial focus of our analysis is on the long-run and
the Minnesota energy market is small relative to the
national market. Therefore, it is reasonable to
approximate the movement of Minnesota energy
prices by the national annual average change in
prices.

ApPENDIX A

Table 15 of the DRI
Review of the U. S. Economy: Long Range Focus (Winter 1991-1992).

I
Most Current Minnesota Energy Price Forecasts

Forecasts of Minnesota energy prices are crucial for
statewide energy policy modeling. The most current
energy price forecasts are presented here with a
description of the forecast methodology presented
in Appendix B. Table 1 shows the nominal energy
price forecasts and Table 2 shows the energy price
forecasts in real or constant 1988 dollars. Nominal
prices include the expected impact of future infla­
tion. Real or constant dollars prices exclude the
impact of forecasted inflation. Also shown inTable
2 is the GNP deflator used to convert the nominal
energy prices into constant 1988 dollars.

The nominal energy price forecasts are obtained by
taking the most recent Minnesota nominal energy
price data1 and multiplying them by the appropri­
ate average annual energy inflation forecasts2 of
Data Resource Incorporated (DR!). The results are
divided by DRI's forecasts of GNP deflator3 for that



Nominal Prices

COMMERCIAL INDUSTRIAL RESIDENTIAL

Coal Resid Gasoline Crude Natural Dist Electric Natural Dist Electric Dist Electric Natural
Fuel Oil Gas Fuel Gas Fuel Fuel Gas
Oil Oil Oil Oil

$/Ton $/Gal $/Gal $/barrel $/Mcf $/Gal c/kwh $/Mcf $/Gal c/kwh $/Gal c1kwh $/Mcf

1988 37.34 0.34 1.00 14.6 4.05 0.52 6.30 2.78 0.52 4.57 0.74 7.07 4.67
1989 37.38 0.39 1.09 17.8 4.28 0.55 6.53 2.94 0.55 4.73 0.77 7.26 4.80
1990 38.12 0.42 1.13 18.0 4.24 0.55 6.65 2.91 0.54 4.82 0.84 7.54 4.79

1991 39.12 0.44 1.15 19.5 4.73 0.61 6.90 3.25 0.61 5.01 0.84 7.76 5.00
1992 40.80 0.47 1.22 20.6 5.20 0.67 7.17 3.57 0.67 5.20 0.89 8.03 5.38
1993 42.59 0.50 1.29 22.1 5.70 0.73 7.38 3.91 0.73 5.35 0.94 8.23 5.70
1994 44.51 0.54 1.36 23.7 6.23 0.80 7.59 4.28 0.80 5.51 1.00 8.40 6.09
1995 46.82 0.58 1.49 25.5 6.86 0.88 7.88 4.71 0.88 5.72 1.06 8.68 6.54

1996 49.40 0.62 1.58 27.5 7.53 0.97 8.22 5.17 0.96 5.96 1.13 9.02 7.03
1997 52.22 0.68 1.69 30.2 8.38 1.08 8.58 5.75 1.07 6.22 1.21 9.36 7.61
1998 55.19 0.74 1.81 33.2 9.34 1.20 8.95 6.41 1.19 6.49 1.30 9.72 8.27
1999 58.45 0.82 1.96 37.0 /0.51 1.35 9.38 7.21 1.34 6.81 1.41 /0.15 9.05
2000 62.07 0.90 2.16 41.1 11.82 1.52 10.16 8.12 1.51 7.37 1.53 10.91 9.90

2001 65.92 1.00 2.33 45.7 /3.10 1.69 10.80 8.99 1.68 7.84 1.66 11.64 10.73
2002 70.01 1.10 2.52 50.6 14.44 1.86 11.45 9.91 1.85 8.31 1.80 12.34 11.57
2003 74.35 1.21 2.72 55.7 15.84 2.04 12.15 10.87 2.03 8.81 1.95 13.05 12.45
2004 79.25 1.32 2.92 60.8 17.23 2.22 12.90 11.83 2.20 9.36 2.10 13.83 13.35
2005 84.25 1.43 3.19 65.9 18.63 2.40 13.74 12.79 2.38 9.97 2.25 14.74 14.25

2006 89.81 1.55 3.41 71.3 20.08 2.59 14.63 13.78 2.57 10.62 2.41 /5.71 15.21
2007 95.74 1.67 3.63 77.0 21.63 2.79 15.58 14.84 2.77 11.31 2.58 16.75 16.23
2008 101.96 1.79 3.87 83.0 23.23 2.99 16.58 15.94 2.97 12.03 2.76 17.86 17.28
2009 108.08 1.92 4.11 88.9 24.85 3.20 17.64 17.06 3.18 12.80 2.94 19.05 18.36
2010 114.67 2.05 4.37 95.0 26.52 3.42 18.76 18.20 3.39 13.60 3.13 20.37 19.44

2011 123.38 2.18 4.63 101.4 28.24 3.64 20.03 19.38 3.61 14.53 3.33 21.85 20.70
2012 132.27 2.33 4.91 108.2 30.08 3.88 21.39 20.64 3.85 15.52 3.54 23.52 22.11
2013 /41.39 2.48 5.20 115.4 32.03 4.13 22.80 21.99 4.10 16.54 3.76 25.30 23.57
2014 /51.15 2.64 5.51 /23.1 34.11 4.40 24.31 23.42 4.36 17.63 3.98 27.23 25.10
2015 160.82 2.81 5.83 131.4 36.33 4.68 25.89 24.94 4.65 18.78 4.22 29.30 26.73



ApPENDIX A

Real Prices (1988 dollars)

COMMERC!AL INDUSTRIAL

Coal Resid Gasoline Crude Natural Dist Electric Natural Dist Electric Dist Electric Natural GNP
Fuel Oil Gas Fuel Gas Fuel Fuel Gas Implicit
Oil Oil Oil Oil Deflator

$/Ton $/Gal $/Gal $/barrel $/Mcf $/Gal c/kwh $/Mcf $/Gal c/kwh $/Gal c/kwh $/Mcf 88$'5

1988 37.34 0.34 1.00 14.64 4.05 0.52 6.30 2.78 0.52 4.57 0.74 7.07 4.67 1.000
1989 35.87 0.38 1.05 17.10 4.10 0.53 6.26 2.82 0.52 4.54 0.74 6.97 4.60 1.042
1990 35.19 0.39 1.04 16.62 3.91 0.50 6.14 2.69 0.50 4.45 0.77 6.96 4.42 1.083

1991 34.81 0.40 1.03 17.36 4.21 0.54 6.14 2.89 0.54 4.46 0.75 6.91 4.45 1.124
1992 34.87 0.40 1.04 17.64 4.45 0.57 6.13 3.05 0.57 4.45 0.76 6.87 4.60 1.170
1993 35.00 0.41 1.06 18.17 4.68 0.60 6.06 3.21 0.60 4.40 0.78 6.76 4.68 1.217
1994 35.10 0.42 1.07 18.65 4.91 0.63 5.99 3.37 0.63 4.34 0.79 6.62 4.80 1.268
1995 35.34 0.43 1.12 19.21 5.17 0.67 5.95 3.55 0.66 4.32 0.80 6.55 4.93 1.325

1996 35.39 0.44 1.13 19.69 5.40 0.70 5.89 3.70 0.69 4.27 0.81 6.46 5.03 1.396
1997 35.67 0.46 1.16 20.62 5.72 0.74 5.86 3.93 0.73 4.25 0.83 6.39 5.20 1.464
1998 35.94 0.48 1.18 21.62 6.08 0.78 5.83 4.18 0.78 4.23 0.85 6.33 5.39 1.535
1999 36.27 0.51 1.21 22.96 6.52 0.84 5.82 4.48 0.83 4.22 0.87 6.30 5.62 1.611
2000 36.64 0.53 1.28 24.24 6.98 0.90 6.00 4.79 0.89 4.35 0.90 6.44 5.85 1.694

2001 36.99 0.56 1.31 25.64 7.35 0.95 6.06 5.05 0.94 4.40 0.93 6.53 6.02 1.782
2002 37.36 0.59 1.35 27.00 7.70 0.99 6.11 5.29 0.99 4.43 0.96 6.59 6.18 1.874
2003 38.87 0.64 1.42 29.15 8.28 1.07 6.35 5.68 1.06 4.61 1.02 6.82 6.51 1.913
2004 39.51 0.66 1.46 30.32 8.59 1.11 6.43 5.90 1.10 4.67 1.05 6.89 6.65 2.006
2005 40.03 0.68 1.52 31.29 8.85 1.14 6.53 6.07 1.13 4.74 1.07 7.00 6.77 2.105

2006 40.68 0.70 1.54 32.28 9.09 1.17 6.63 6.24 1.16 4.81 1.09 7.12 6.89 2.208
2007 41.29 0.72 1.57 33.23 9.33 1.20 6.72 6.40 1.19 4.88 1.11 7.23 7.00 2.318
2008 41.85 0.74 1.59 34.06 9.53 1.23 6.81 6.54 1.22 4.94 1.13 7.33 7.09 2.436
2009 42.19 0.75 1.61 34.72 9.70 1.25 6.89 6.66 1.24 5.00 1.15 7.44 7.16 2.562
2010 42.59 0.76 1.62 35.29 9.85 1.27 6.97 6.76 1.26 5.05 1.16 7.57 7.22

2011 43.61 0.77 1.64 35.83 9.98 1.29 7.08 6.85 1.28 5.14 1.18 7.72
2012 44.47 0.78 1.65 36.36 10.11 1.30 7.19 6.94 1.29 5.22 1.19 7.91
2013 45.22 0.79 1.66 36.90 10.24 1.32 7.29 7.03 1.31 5.29 1.20 8.09
2014 45.96 0.80 1.67 37.44 10.37 1.34 7.39 7.12 1.33 5.36 1.21
2015 46.50 0.81 1.69 37.99 10.50 1.35 7.49 7.21 1.34 5.43 1.22
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Minnesota's Energy Model: What It Is and How It Works

IPTION OF THE MODEL

The forecasting and analysis in the Quadrennial
Report was done using the ENERGY 20201 model of
Minnesota's energy use and the REMI2 model of
Minnesota's economy. These two models interact
dynamically to produce a unified picture of the
interactions of state-wide energy use on the state
economy and also the state economy's impact on
state-wide energy use. Both models can be calibrat­
ed to any service territory or region. The versions
which have been used for this Report have been cal­
ibrated to the state of Minnesota.

REMI is commonly used for state and regional fore­
casting. Other Minnesota state agencies using REMI
include the Departments of Finance, Natural
Resources, Trade and Economic Development, the
Minnesota Racing Commission, and the Pollution
Control Agency. The REMI model3 uses a tradition­
al Keynesian Income/Expenditure model to forecast
national GNP, economic activity by Standard Indus­
trial Classification (SIC), and the various National
Income accounts (Personal Consumption Expendi­
tures, Investment, etc.). It then forecasts Minnesota's
share of each of these, based on the factors that his­
torically have been shown to affect Minnesota's
share of these economic activities. These include
Minnesota's historic share of these accounts, Min­
nesota's percent of national population, Minnesota
vs. national prices (due to location, state policies),
etc. REMI also accounts for the effects of various
special projects or circumstances (such as the North­
western Airlines deal) on Minnesota's share of the
industry.

ENERGY 2020 is a model of energy use by type of

fuel and by end-use; it also models the repercus­
sions (most notably pollution) of energy use. It is
used by several states in addition to Minnesota; the
most intense users at a state wide level are Califor­
nia, Illinois, Massachusetts, and Vermont. Other
users include the Canadian Department of Energy,
Mines, and Resources; the National Renewable
Energy Laboratory; and several utilities (including
one Minnesota utility: Minnesota Power). It was
developed from the same source as the U.S. Depart­
ment of Energy's Fossil II model.

ENERGY 2020 uses a systems dynamics approach to
modeling. In other words, it looks at the factors
directly affecting demand for energy, including
physical factors such as electric motors, and natural
gas space heating for the homes; behavioral factors
such as gasoline prices, which affect how much peo­
ple drive or which type of cars (gas mileage) they
buy; and factors directly affecting production, such
as type of power plants, both historically and how
they might be built in the future given costs and
demand.

ENERGY 2020 starts from an estimate of the amount
of energy use associated with an activity, or with
income, (the "energy intensity" of production). For
example, paper mills use a given average amount of
energy per unit of output. ENERGY 2020 would
take the REMI estimate of activity in the paper
milling industries and multiply it by the average
energy use per dollar of output in that industry.
ENERGY 2020 modifies its estimates of energy
intensity based on prices of the various fuels, adjust­
ments in the capital stock, and various other behav­
ioral variables. ENERGY 2020 will pass the appro­
priate data to REMI to permit REMI to modify the



economic forecast as necessary. The price forecasts
in the model are provided exogenously, using ener­
gy price inflation rates developed by DRI ( see
Appendix A).

To use ENERGY 2020 to model the effect of a given
change in policy or behavior, a change is made to
the appropriate variable. For instance, to examine
the effect of a carbon tax, the price of a fuel is
increased by the level of the tax per ton of pollutant
times the amount of pollutant released by the use of
the fuel. To examine the effect of a 45 mpg fuel effi­
ciency standard, the part of the model that estimates
what type of cars people will choose is turned off,
and exogenous estimates of new car efficiencies are

used instead. Then a new forecast is generated
which takes into account the relevant changes in the
capital stock or behavior, etc. Because the model has
both energy and economic sectors, the effect of an
energy policy on the Minnesota economy will also
be available. Although the Department did not do
so in the Report, the effect of a specific policy on the
state's energy use could also be estimated using the
ENERGY 2020 model.

I. ENERGY 2020 is produced by the Policy Assessment Corporation in
Lindstrom, MN, in association with Systematic Solutions, Inc. in Van­
dalia,Oh.

2. REMI is produced by Regional Economic Models, Inc. in Cambridge,
MA.

3. From this point on we will use the phrases "REMI" or "the REMI"
model to indicate the specific version of the REMI model which has
been calibrated to the state of Minnesota.

ApPENDIX B



IX
Questions and Comments from the Environmental Quality Board

Prior to its release to the public, the 1992 Energy
Policy and Conservation Report was presented to
the members of the Environmental Quality Board
for comments and questions. In general, their
response was quite positive but they did have a
number of comments and questions. This appendix
presents those comments and questions and also a
response by the Department of Public Service.

One member didn't see a

strong enough commitment to modern

nuclear power as a means to ease air emis­

sions.

Response: The purpose of this Report is not to
advocate one specific energy source over another. It
is to discuss trends and issues involved with each of
the energy sources. What the Department does
advocate is a move toward paying the true social
cost, including environmental costs, of all energy
sources. When we have reached the point where all
costs are reflected in the price, we will be able to
select the energy sources that are environmentally
and economically best for our state. This is just as
true for nuclear power, as it is for natural gas and
renewable energy sources.

While the Report does not advocate increasing
nuclear energy production, it recognizes the impor­
tance of continuing existing nuclear capacity. The
electrical chapter of the Report discusses the impor­
tance of resolving nuclear waste issues and also
future relicensing concerns. The numerical forecasts
are based on continued operation of our nuclear
power plants. The first Department recommenda­
tion, found in chapter seven of the Report, is to
ensure that DOE constructs a permanent nuclear

disposal site and begins accepting nuclear
UepartnQellt belileVI~S this is the single

biggest step required to maintain nuclear energy as
a viable energy source in Minnesota. If this is not
accomplished, the choice will not be whether to
expand nuclear use, it will be how to phase out
nuclear energy facilities.

Renewable energy use is

sometimes characterized as small and some­
times stated as percentages. Can this be

made more consistent?

Response: The primary problem in dealing with
renewable energy use data is the reliability of the
data. Many of the renewable energy use numbers
are rough estimates because firm data sources do
not exist. For example, residential wood use data
are highly speculative since much of that wood is
harvested privately at no cost or sold by small ven­
dors. Therefore, there is no reliable and accurate
data source, and we must rely on the best estimates
available. The same is true for a source such as resi­
dential solar heating.

The approximate 5 percent value presented in the
report for renewable energy use is our best estimate
of the percent of primary energy use. Any attempt
to quantify further (Le. 4.672 percent) implies a level
of accuracy that does not exist. Therefore we chose
to say "small" in some cases rather than provide a
specific number.

One member noted that
some existing hydro-electric facilities in Min­

nesota may be eliminated to expand the
recreational use of the affected river, specifi­

cally white water activities.

Response: Retirement of existing hydroelectric
facilities is a future issue for our state. It was not



addressed in the initial text, but based on this com­

ment we have added some discussion to the hydro
section. Our forecasts are based on continuation of
existing facilities. Since the specific facilities have

not been identified and there is no specific action on
their closure, it would be premature to attempt
quantitative analysis. Most hydroelectric facilities in
Minnesota are quite small when compared to the

statewide energy picture. The energy impact of clos­
ing would most likely be small depending on which

facilities were affected.

Advised Commissioner of
CPS to talk more about ethanol.

Response: As stated before, the purpose of the
report is not to advocate one energy source over
another. However, there is an extensive discussion

about ethanol in the body of the Report and we state
that ethanol will playa much larger role in Min­

nesota's energy future. In addition, one of the
Department's specific recommendations is a
research and demonstration initiative aimed at

improving ethanol production and expanding use.

Noted recent increases in

natural gas prices and said potential increas­
es need to be factored into the Report.

Response: The most recent price increases, many
associated with damage from hurricane Andrew,

are not specifically addressed in the Report. These
storm related effects are sure to be temporary. How­
ever, the Report bases its forecasts on an upward

trend in the real price of natural gas, and much of
the text related to natural gas is discussion of poten­

tial price increases to current consumers that may
occur as natural gas begins branching into new mar­

kets.

Why are the environmen­

tal costs of energy considered in some
instances and other times not? The Report

needs consistency.

Response: It is apparent from reading the Report
that currently the environmental costs associated

with most energy sources are not fully accounted
for nor are they internalized into the price of that

energy source. Unfortunately, the treatment of the
environmental costs is inconsistent, both in the
Report and the real world. That makes true cost
comparison between different energy sources diffi­

cult, if not impossible.

This concept of determining the true social cost,

including environmental externalities, and making
consumers of energy responsible for paying these
true social costs is one of the major themes of the
1992 Report. The Department believes that we must

find mechanisms to quantify this true societal cost
of energy and mechanisms to internalize these costs
into the price of energy so that these costs are

responsibly passed on to the consumers of energy
from all sources.

rr:J!lDLB!m1E!1 What role will the EQB
have on the issue of nuclear relicensing?

Response: The decision on whether to extend the

license of the Monticello plant will be debated and
decided on the national level under Nuclear Regula­
tory Commission (NRC) procedures. In that forum,
EQB can participate as part of a state team

will present the state's concerns. By"lellul'''''
Commissioner of DPS will cO(Jrclinate

response. Since the Co'mlni1,si()m~I'

of the EQB, the board's COIlcerrts

the states interv'entiOJtl.
much the same

proposed
al of Oplerat:ing

fUt:UI"'2 goal for renew­

able resources was somewhat unclear. Is the

future target to increase renewable resource

ApPENDIX C



use "by" 30 percent or "to" 30 percent?

Response: A number of people commented that
the wording of this goal was very confusing. There­
fore the Department has chosen to restate the goal
as follows. At a minimum, double the use of renew­
able based energy sources within the state by 2020.
This is the same amount as the original goal, yet it is
stated more clearly.

(f][!I]EiiJr!l3IiB Has the impact of the
Clean Air Act been factored into the Report?

Response: Some of the potential impacts of the
Clean Air Act (CAA) are discussed in the body of
the Report including emission trading for electric
utilities, environmental regulations for electric

power plants and oil refineries, and new oxygenate
requirements for gasoline. However, the act is too
new and complicated to understand completely or
quantify accurately. The Department does not know
at this time what the total impact of the CAA will be
or how regulations affecting one energy source will
relate to other sources. Therefore we are unable at
present to accurately quantify the impacts of CAA
and incorporate them within our model. As the
impacts of the CAA become more apparent, we will
integrate them into our model. In doing so, we will
request the assistance of other agencies or private
entities that can assist us in quantifying the impacts
of the CAA.

The same problem exists with other major, new fed­
erallegislative initiatives that will greatly impact
future energy use. The two most prominent are the
National Energy Strategy legislation pending in
Congress now, and the Intermodal Surface Trans­
portation and Efficiency Act (ISTEA).

mmOD:EllElri Will the approval of the
Dakota County Refuse Derived Fuel facility
be factored into the Report?

Response: At the time the draft report was pre­
to the EQB, this facility was still tied up in

was addressed in the text of the

Report. Since that time a decision was made to per­
mit a smaller facility in Dakota County. We have
modified the text of the Report to reflect the new
decision. However, we will not be able to add its
energy or environmental implications into our fore­
casting model because of time constraints.

:D:B. Was input received from
the Department of Trade and Economic

Development (DTED), Department of

Health (Health) and/or the State Demogra­
pher Office, as DPS developed our future
indicators?

Response: Initially, we did not seek specific input
on our forecasts from any of these entities. Howev­
er, our economic model uses data based on Data
Resource Inc (DRl) statistics and forecasts. DRl data
form the basis of the forecasts of state economy and
revenue used by the Departments of Finance and
Revenue. As we began examining the results of our
forecasts and the economic assumptions which
formed their basis, we were in contact with forecast­
ing staff at each of these departments.

:D•• Does the Department's
analysis quantify heavy metal emissions asso­
ciated with electrical generation?

Response: At the present time, our model does not
have the capability to quantify heavy metal air
emissions associated with electrical generation. This
is possible in the future and Department staff have
already begun examining how we can incorporate
this feature into our computer model. We would be
very interested in wdrking with any agencies that
wish to assist us in that task, especially those with
data on heavy metals emission levels of different
energy production facilities.



I
Public Comments on the Draft 1992
Energy Policy and Conservation Report

The Minnesota Department of Public Service active­
ly sought public participation in the preparation of
the 1992 Energy Policy and Conservation Report. To
this end, the DPS held public meetings around the
state both before and after publication of the draft
Report; sent copies of the draft to interested groups
and individuals, including editors of Minnesota's
daily newspapers; and announced to news media
how persons could receive copies of the draft
Report and where and how they could submit com­
ments.

Comments came in written statements, letters, and
editorials, as well as by phone and in oral state­
ments at public meetings. The comments were too
numerous and lengthy to be included in their
entirety here. Their major points are summarized
below. Photocopies of the complete written state­
ments are available. Anyone who would like to
receive a copy should call or write the DPS, 121 7th
Place East, St. Paul, MN 55101-2145. Phone 612-296­
5175, statewide toll free 1-800-657-3710.

A number of private citizens commented at public
meetings and through phone calls and letters. They
often expressed appreciation for the work of the
Department of Public Service in putting together an
energy strategy for the state. Their comments often
included a IIcall for action" and expressed willing­
ness to participate in making sure the plan would
not become dormant.

From Henry W. Kliewer of Rochester: "1 am proud
to live in a state that takes energy policy seriously. 1
want to respond with some of my concerns and

impressions, because 1 am concerned about the
direction our state, nation, and world are headed
with respect (to) energy and conservation. 1see
many of these concerns accurately reflected in the
Report. II

At the same time, nearly all the private citizens
expressed disappointment with the "lack of aggres­
siveness" of at least parts of the plan, calling the
goals included in the Report "too timid" or lIinade­
quate."

From Norm Erickson of Rochester: "1 find this docu­
ment a cause for some optimism regarding Min­
nesota's ability to deal with the problems that lie
ahead of us. Please, formulate a more aggressive
energy strategy and let us support you in making it
happen."

Strong support was repeatedly expressed for
number 5: to create a self-supporting, in~,rnT",f-hT'"

sustainable energy industry in Minnesc)ta.
consensus was that, to achieve
the people of Minnesota and
tion to realize the im.pctrtclm:e
ment of energy use
ments called spE~cificaUy

education prl)gl:a111~).

making changes in the name of intan­
gibles such as the environment and progeny not yet
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born, then perhaps a more immediate beneficiary
should be targeted: ourselves!"

The majority of private citizen comments mentioned
nuclear power. Although a few supported its
responsible use, a clear majority were adamant in
their call for eliminating the use of nuclear power in
Minnesota. The primary concern was the possible
environmental threat posed by nuclear waste. Many
favored replacing nuclear power with renewable
technologies.

From Joann Lower of Rochester: "We should not
continue to support the use of non-renewable and
environmentally dangerous nuclear fuels. With

increased emphasis on the efficient use of energy we
should have a goal of being able to declare Min­
nesota a nuclear free state by 2020."

Strong support was expressed throughout the com­
ments for aggressive development of renewable
resources, especially wind and solar power. Com­
ments urged use of available Minnesota resources
and most were critical of the Report for not setting
higher goals for use of renewables.

Said Sheri Wheeler of Rochester: "Your goal of
increasing the amount of energy from renewable
sources is too low. A more meaningful goal would
be to increase the contribution of renewable energy
by 30 percent per decade, compounded, for each of
the next three decades."

Comments included support for the Report's goal of
improved end-use efficiency.

From Paul Garvie of Minneapolis.: 1"'I'm impressed
with the goals, particularly with encouraging the
improved efficiency of existing technology. This is
more cost effective than renewables at this junc­
ture."

Also frequently mentioned was a need to include
more aggressive conservation goals. A few com­
ments took issue with the Report's assumptions
concerning the overall increase in demand and use
of energy over the next several decades. Comments
called for more ambitious energy efficiency goals
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and for more public and private investment in, and
incentives for, conservation.

Suggesting that Minnesota should be more energy
self-sufficient, Randy 1. McLaughlin of Red Wing
said: "If we do not seriously face our problems of
over-consumption now, we will find facing the

problems even more difficult as we become more
dependent in the future."

Environmental concerns were also frequently
expressed, with some suggestions that the goal
should be to realize a net reduction in pollutant
emissions rather than setting goals to reduce the
rate of growth.

Said Bruce Anderson of St. Paul: "Energy use plays
a central role in determining environmental quality.
My children are fifth-generation Minnesotans. I
want them, and my tenth-generation Minnesota
descendants, to be able to experience and love the
state's natural environment that I have seen degrad­
ed significantly in my own short lifetime. With a
much more aggressive state energy policy than that
articulated in the current draft Report, they might
be able to."

Many people suggested ways to address transporta­
tion energy use. Ideas included development of cars
powered by electricity and natural gas, more mass
transit, and a carbon tax in various forms.

From Charlie Fried of Oronoco: "....nearly 41 per­
cent of our energy use is for transportation. Certain­
ly there ought to be some sort of cooperative effort
with MnDOT to evaluate light rail transport, car
pooling, rail shipping, freeway expansion, etc.
There is much energy to be saved and it ought to be
part of the plan."

Other comments and suggestions mentioned more
than once included: The need for utilities to take a
more active role in conservation, strict housing and
building energy efficiency standards, tax breaks and
incentives for various energy efficient products, and
higher energy prices to encourage conservation.



u

Twelve environmental organizations submitted
written comments, some of them quite extensive.
There were expressions of agreement with the
Department's overall energy goal and guiding prin­
ciples: "We are pleased to see that you are leading
Minnesotans toward a more efficient and responsi­
ble use of energy in the future," wrote the Sisters of
Saint Francis, Rochester. And the Natural
Resources/Self-Reliance Center praised the "excel­
lent list of 12 guiding principles." Most of the com­
ments, however, were critical.

The DPS goal for increasing use of renewable ener­

gy resources over the next 30 years was criticized by
nearly every group as too meager.

"The achievable potential of renewables, particular­
ly biomass and wind technologies, is being vastly
overlooked," wrote Blue Oak Environmental Plan­

ning Services.

Resources / Self Reliance Center.

An indictment of the DPS renewable and conserva­
tion goals came from the North American Water
Office: "This Report condemns Minnesota to
increasing acid rain and increasing mercury conta­
mination .... In so far as indigenous people rely
heavily on fish as a dietary staple, this also amounts
to genocidal environmental racism."

Regarding both the efficiency and renewable goals,
the environmental groups criticized the DPS strate­
gies for reaching these goals. Some felt that the DPS
relied too strongly on the Conservation Improve­
ment Program (CIP) for achieving energy reduc­
tions. The DPS should not use the amount of money
spent by utilities on conservation as a measure of
progress, stated the Institute for Local Self-Reliance.

CIP is an "elaborate 'jobs for bureaucrats' program
[that] fills a political function and ... allows utility
managers and regulators to say 'we're doing some­
thing for conservation'," wrote the North American

Water Office.

Report is the priority it places

The DPS commitment to strengthening

the Integrated Resource Planning "1"''''''''''''
larly its call for implE~ml~nting

utilities, was commended
League. The League
forcefully for a stronj:;er
North Arrteri,can

Several felt that wind could provide a much bigger
portion of Minnesota's energy than the DPS had
projected. The DPS criticism of wind and solar as
intermittent is not valid for a large, integrated utility
system, according to the Izaak Walton League.

Objections also were made to some of the renewable
resources included in the DPS target goal, specifical­

ly hydropower from Manitoba and energy from
waste-to-energy plants. One group, skeptical of
ethanol's energy balance, questioned whether
ethanol should be given as large a role as DPS

assigns to it.

Whole-tree burning to generate electricity and use
of sorghum as a feedstock for liquid fuel should
given more attention, according to some. ~'L<' ',,1>'''­

nization called for developing hemp as an pn,"'1'o-ti

crop and adding a solar-hydrogen energy "V'>L<,I'"

over the long term.

The DPS goal of increasing the state's ener~!y

ciency by 30 percent by 2020 also was
sufficiently aggressive. "What looks likeart
tious goal is really paltry," said the Natural
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on preserving the moribund nuclear industry in
Minnesota," wrote the Izaak Walton League.

"The Report places an inexplicable reliance on

nuclear energy for future electric generation," stated
the Sierra Club. Both the Sierra Club and the Izaak
Walton League singled out the Monticello Mark I
reactor as being particularly"dangerous."

The Institute for Local Self-Reliance said it wants
the Minnesota Legislature "to make a decision right
now about the continued use of nuclear reactors in
Minnesota. The Legislature in the next session
should put on the ballot in the fall of 1994 the ques­
tion of whether Minnesotans want to shut down
Prairie Island's nuclear reactor by the year 2020."
The Institute noted that such a decision cannot be
made unless"aggressive" action is taken to advance
renewable resources.

Regarding the specific DPS goal to ensure that the
federal government handles Minnesota's nuclear
waste, the North American Water Office stated:
"According to this Report, Minnesota's number one
energy policy goal is essentially to force the people
of Nevada to accept our nuclear wastes."

The Sierra Club noted serious problems at the feder­
al government's Yucca Mountain, Nevada, site.
"Such problems raise serious doubts as to whether
the facility will or should ever be put into operation
and should be clearly detailed to policy makers
before encouraging them to pressure the federal
government into completing this facility."

The Izaak Walton League also expressed concern
over this goal: "The Department's continued pres­
sure on the federal government to site a nuclear
waste repository ... may backfire .... DOE's eyes
may tum quickly to a Minnesota alternative if the
Yucca Mountain site is rejected."

Many criticisms focused on omissions from the
Report.

The DPS was taken to task for failing to sufficiently
acknowledge the economic benefits of increased
efficiency and greater use of renewables. In this
regard, at least three groups took exception to the
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DPS claim that energy independence is not a desir­
able goal.

Several complained that although the DPS calls for
prices to reflect the true cost of energy it offers no
recommendation on how to incorporate such costs.
Two groups expressed concern that attempts will be
made to repeal recent Minnesota legislation requir­
ing such costs to be reflected in the price paid to
renewable energy providers. The DPS Report, said
the Izaak Walton League, "should discuss and clari­
fy the Department's position on this critical policy
issue, as well as the specific objectives and schedule
for implementing full social cost analysis."

In connection with the DPS call for energy to reflect
its true social cost, several groups were disappoint­
ed that the DPS did not support a carbon tax.

The Natural Resources/Self-Reliance Center said
that a carbon tax of $6 per ton would "have almost
no impact on energy costs and will have no effect on
energy use." Rather, the Center said, its intent is to
create an energy bank to finance economic incen­
tives to increase efficiency and renewable energy
use.

The Minnesota Renewable Energy Society, Inc. said
that DPS opposition to a carbon tax or any other
pollution tax "guarantees that consumers will not
'pay the true cost of all energy sources'."

The absence of other specific proposals for econom­
ic incentives was a complaint of several organiza­
tions. Some specifically mentioned decoupling of
utility profits from sales as an important incentive
that the DPS failed to address.

"Decoupling can happen relatively easily," wrote
the North American Water Office. "Utility revenue
requirements, including earnings, could be deter­
mined by simply allowing conservation investments
into the rate base, and then allowing the rate of
return on the entire rate base to increase as energy
savings reached a savings goal."

The Izaak Walton League said that the Minnesota
PUC or Legislature should direct a complete exami­
nation of the decoupling issue.



Cogeneration is another energy topic that the DPS
overlooked, and shouldn't have, said several
groups. The Izaak Walton League called for the DPS
final Report to "highlight the potential for cogenera­
tion in Minnesota and describe some specific poli­
cies to bring this on-line."

Transportation is still another energy issue not ade­
quately addressed, according to several groups.

Wrote the Sierra Club: The Report "identifies that
the transportation sector is responsible for the
majority of our petroleum usage and that it is also
the major source of air quality problems in our
urban areas. Yet nowhere in this Report are any
goals, strategies, or actions outlined to address
transportation."

And from the St. Paul Neighborhood Energy Con­
sortium: "The Report presents no proposals for
reducing the state's dependence on petroleum ....
The DPS should take a strong leadership role in pro­
moting mass transportation to reduce the state's
dependence on this volatile energy source."

The DPS statement on global warming - that the the­
ory is controversial wi.thin the scientific community
- was specifically objected to by two groups. The
Sierra Club called the statement "extremely mis­
leading" and the Izaak Walton League characterized
it as "unfounded skepticism."

Finally, several groups criticized the DPS for failing
to allow sufficient time to comment on the draft

Report.

N

Climate Mal<ers Inc. (CMI)(private business). CMI
commented that the Report failed to emphasize the
value of conservation. "Under no circumstances
should any public funds be used to encourage con­
version to any type of alternative fuel before efforts
of energy conservation are implemented. Wasted
fuel of any source contributes to the greenhouse
effect and should not be encouraged."

CMI suggested that a minimum 10 percent reduc­
tion in summertime air conditioning demand could
be achieved by properly maintaining the filters and
heat transfer systems in commercial and residential
air conditioners.

Nearly 20 years experience in the heating, ventilat­
ing, and air conditioning industry has convinced the
company that cleaning heat transfer surfaces on air
conditioners "will have a greater impact than any
other energy conservation program suggested."

CMI also said that Wisconsin public utilities are
way ahead of Minnesota's in terms of "Back to
Basics" energy conservation programs that include
education and rebate components.

Energy CENTS Coalition (low income interest

group) stated that the DPS needs to recognize the
following items:

1. Low income people represent an increasing num­
ber of rate payers in this state. The Report does not
give this group proper acknowledgment as energy
consumers.

2. Energy efficiency initiatives should include
opportunities for low income people. DPS should
develop alternatives for low income people to invest
in energy efficiency, help promote those opportuni­
ties, and begin revising payback periods that show
longer-term savings to break the stereotype that low
income people do not care about conservation.

3. Energy is a survival issue. The Report should
reflect the disproportionate burden high
represent for low income households.
ences to consumers absorbing further
ronmentally sound energy policies
to the inability of many consumers to
costs now.

4. A "true cost" focus assumes that the state is still
focusing on production rather than reducing
demand. It is also assumed that demand is reduced

by raising utility rates.

'''Increasing rates for those already unable to meet
their energy needs does not mean people need less
heat in their homes. Unless the focus changes, low
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income people will continue to pay disproportion­
ate amounts of their income for utilities."

SORGO Fuels & Chemicals (private business)

argued that the 1992 Report repeats the mistakes of
the 1988 Report by implying that renewables are not
cost competitive with traditional fuels and in failing
to explain the real reasons that large scale replace­
ment of fossil and nuclear fuels remains a long-term
possibility.

Renewable energy sources cannot compete under a
pricing scheme where public electric utility monop­
olies are required to pay only 2 cents per kWh for
electricity purchased from small renewable energy
companies while they receive over 5 cents per kWh
from rate payers to produce energy from imported
coal and nuclear fuels.

SORGO asked: "Where is the proof that renewables
are not cost competitive? Why is DPS, the PUC, and
the Legislature afraid to give renewable energy
companies the same fair price the public electric
utilities receive? Obviously they do not support the
principles of competition and free market econom­
ics that made this country great.

"We asked for the truth but only got political
rhetoric designed to convince the public that DPS is
pro-competition and pro-renewables while it favors
utility interests by formulating policies so weak that
renewable energy will never get off the ground."

Office of the Attorney General, Hubert H.

Humphrey III. "The Report indicates a sound goal
statement for Minnesota's Energy Policy and appro­
priate guiding principles by which to evaluate poli­
cy decisions, but fails to follow through on these
statements."

The Attorney General stated that to achieve a sus­
tainable environmental future for Minnesota, we
must:

• Minimize the environmental impacts of our ener­
gy choices. Make this a primary goal rather than an
after-the-fact consideration.

• Incorporate the environmental cost of our energy
choices into all energy resource decisions. Deter-
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mining how to incorporate environmental externali­
ties into the Department's decision-making process
should be a major energy goal.

• Place higher emphasis on meeting our energy
needs through renewable resources.

• Place higher emphasis on decreasing petroleum
consumption in the transportation sector. The
Report does not address the potential gains that
could be reached through conservation (light rail,
better bus service, restrictions on automobile use).

• Demonstrate a lesser emphasis on nuclear power
(the focus of our top two energy goals). Considering
the Prairie Island decision, the state should be plan­
ning now to meet future energy needs without the
availability of the state's two nuclear plants, rather
than assuming their continued operation. The
Department seems to be taking a short-term rather
than a long-term view of our energy future.

University of Minnesota, President Nils Hasselmo.

The University commended the Report's statement
of goals and guiding principles, noting that they
provide"a much-needed basis for public discussion
of energy issues and for the formulation of a long­
term energy policy.... They will be of great value
to the public policy makers throughout this state in
addressing the difficult decisions that will take us
into the 21st century."

Faced with planing how to meet its own future
energy needs, the University said it adopted a long­
term policy that embodies many of the same guid­
ing principles set out in the Report. The University
has set its own goals for reducing building energy
use and is already realizing an annual energy sav­
ings of $1.3 million on an initial capital investment
of $4.2 million. Using the latest, most advanced
energy efficiency technology that reduces air pollu­
tants and offers other environmental advantages is
an important part of the University plan. So also is
emphasis on fuel flexibility: "The University
believes that fuel flexibility is critical to prudent
energy planning, given the uncertain future. The
University agrees with the Report that 'decision
makers need to take care not to repeat mistakes of



the past by placing too heavy reliance on anyone
fuel.'"

The University expressed appreciation for the sup­
port and assistance received in the past from the
DPS and said it looks forward to working with the
Department in "developing and implementing ener­
gy policies that will best serve the people of Min­

nesota."

Written comments representing the interests of utili­
ties and other power producers were received from
two independent utility cooperatives: Cooperative
Power Association and United Power Association;
two of Minnesota's larger investor-owned utility
companies: Minnesota Power and Northern States
Power Company; two alternative power producers:
Minnesota Windpower, Inc. and WindRiver Power
Company; and one organization representing share­
holders' interest: Minnesota Utility Investors, Inc.

Generally, this group expressed overall support of
the draft Report and praised the efforts of the
Department to seek public input and to face the
challenge of developing a balanced energy plan. As
Phillip Martin from United Power Association said:
"The goal statement and guiding principles are well
articulated and provide a sound basis for all inter­
ested parties to work together. While there are some
areas of disagreement, on the whole we feel the
Department has provided an excellent analysis of
where we are today and how we can move toward
an even better tomorrow."

The group was most sharply divided on the issue of
nuclear waste and the future of nuclear power in
Minnesota, with the alternative power producers
showing the least confidence in the Department's
goal to hold DOE to its obligation to establish a per­
manent repository for our spent nuclear fuel. As
Dan Juhl of Minnesota Windpower, Inc. stated:
"Let's eliminate nuclear energy in Minnesota and
across the country and let's get it done soon. Let's

put the pressure on the U.S. Department of Energy
to make alternative energy choices a priority."

In contrast, the larger, investor-owned utilities and
the cooperatives were more supportive of the posi­
tion stated in the draft Report and expressed their
commitment to helping the state achieve its goal.
NSP promised to increase its efforts to ensure that
the federal government fulfills its obligation to per­
manently dispose of the state's spent nuclear fuel.

Vastly differing viewpoints on the role of renew­

abies (especially wind power) in Minnesota's ener­
gy mix were also apparent. Comments ranged from
complete lack of confidence in renewable energy
sources (voiced by United Power Association and
NSP) to the idea that wind power is more reliable
than it is credited with being and should be consid­
ered an attractive, viable addition to traditional
energy sources (WindRiver Power Company).

Phillip Martin from United Power Association said:
" Many renewable and demand-side resources are
at an immature state of commercial demonstration
relative to supply-side resources. This makes it diffi­
cult to have the same level of confidence in the long­
term effectiveness and reliability of these resources.
Specifically, claims about Minnesota's wind
tial are grossly misleading. Statements
impression that wind alone can
tricity needs do a great r1",ct>ruiirt>

and undermine the cn~dibility

power industry."

An opposing ViE'W1DoiihtWf

Ytterberg,ma.na:~ef

dRiver

on-DE~aK and near­

peak load growth in the years to corne, and do so at
an extremely attractive price."
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Ms. Ytterberg commended the DPS for its "leader­
ship position on renewable energy resources and its
significant effort to incorporate wind energy into
the generation mix of Minnesota utilities. Clearly, it
is as a direct result of your efforts that Northern
States Power Company is developing the 25 MW
wind power project on Buffalo Ridge and we expect
other utilities to follow suit"

NSP supported the Department's goal of doubling
the use of renewable energy in the state by the year
2020, while Minnesota Windpower thought renew­
able use should be doubled by the year 2005.

Although there was no consensus on the "ideal"
energy resource, a number of alternative technolo­
gies were suggested for the state to consider, includ­
ing: geothermal energy tapped by ground source
heat pumps, hydroelectric power, and energy from
waste-to-energy facilities.

Frank Pazlar of Minnesota Utility Investors, Inc.
suggested that certain criteria be followed as Min­
nesota progresses along the alternative energy con­
tinuum: Assess the reliability, the capital and oper­
ating costs, the environmental impact, and any
capacity limitations and potential before commit­
ting to any energy source.

Both of the investor-owned utilities agreed that
before relying too heavily on any renewable
resource, time should be taken to assess its perfor­
mance. It was also suggested that it's too soon to
close the door on any option - including the possi­
bility of building new power plants if necessary.

Ideas for improving energy efficiency included
expanding the use of energy storage systems,
installing "dispersed generation" facilities, increas­
ing efficiency in the transportation sector, and
increasing public energy education and services.

Several comments addressed the Report's support
for integrating the "true costs" of energy use.

William Kaul, manager of Cooperative Power Asso­
ciation, said that existing laws and regulations
already address most of the environmental and
social costs of producing electricity. "As a nation,
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$115 billion per year is spent on internalizing envi­
ronmental costs. The Clean Air Act Amendments of
1990 will add between $30 and $60 billion to that
annual figure. By the year 2000, a family of four will
be paying $1200 per year for clean air alone."

Presenting another argument, Phillip Martin of
United Power suggested that we use caution in pro­
ceeding with a social cost strategy. "Do not use
social costing until significant damages or other
external costs are real and reasonably quantifiable,
unless the costs will continue without market inter­
vention, unless intervention is the most effective

mitigative mechanism, and until the possible results
of intervention are well understood."

NSP also stated that quantifying the environmental
costs of the various generation options would not
improve Minnesota's ability to fairly evaluate and
compare sources. "Attempting to quantify social
costs, including environmental externalities, is an
exhausting, expensive task which produces, at best,
uncertain and untimely results." NSP suggested fol­
lowing the example of other states by adopting a
more qualitative approach where the goals of
achieving environmentally sound, least-cost and
reliable energy are met through the selection of
resources, during the resource planning phase.

Comments from this group also generally opposed
establishing a new regional resource planning

process, arguing that such a vehicle already exists
within the Mid-America Power Pool. Minnesota
Power had concerns over the cost effectiveness of
the process and the loss of state jurisdictional
authority and oversight. NSP said we should not
enter into regional resource planning until we
understand what the impact of the PUHCA (Public
Utilities Holding Company Act) act will be.

Finally, in two points of agreement, this group of
commentators called for the state to delete the Cer­

tificate of Need requirement for renewable energy
investments and resource additions that have
received prior PUC approval, and supported the
state's position on leaving carbon tax issues to the
federal government.

1



Department Response to Public Comments

Lertlti(:ate of

nesota has committed to any existing capacity
retirement through either its Advance Forecast or

Integrated Resource Planning. Secondly, since most

utilities expect continued growth, it is anticipated

that their first choice will be to upgrade existing

plants, which is generally more cost effective than

building new capacity. In most cases, it is not cost

effective to change out energy using equipment

prior to the end of the useful life of the equipment.

4. The "business as usual" scenario assumes all new

baseload electrical generating capacity would most

likely be met through coal generation. This is a rea­

sonable expectation under the "business as usual"

assumption since utilities in this region have histori­

cally met increased base load capacity requirements

through coal or nuclear plants. At this point

expansion of nuclear plant is not eXlpe<:teci.

running the first baseline, a basel.inE~ V\Tas

included future committed purcll.a$e~

Hydro Power and NSP's COTI:tlTliltrlic

and operate 100

These changes

baseline.

I

This section presents the response of the Depart­

ment of Public Service to both written and oral com­

ments received after release of the draft 1992 Energy

Policy and Conservation Report. The latter part of

this section responds to some of the more prevalent

comments. Before responding to specific issues, it is

important to understand the underlying assump­

tions that form the foundations of the analysis and

recommendations.

I. Continued economic growth for the state and

continued population growth. This is a realistic

assumption according to Data Resources Incorpo­

rated (DRI), one of the country's leading economic

forecasting firms. DPS did not want to create the

illusion of efficiency and renewable gains by assum­

ing an unrealistically low population or economic

growth rate.

2. Gains in energy efficiency due to advances in

technology, existing conservation programs, and

existing consumer purchasing behavior. This

assumption is used for all forms of technology

including transportation, home heating, and electri­

cal appliances. This assumption accounts for the fact

that energy use per real dollar of gross state prC)dl.1ct

decreases even under baseline conditions, C011ti1il:1­

ing a steady trend which has been dOICUlne:ntE~d

the past 30 years.

3. All cost effective existing plant, both An,,,,..,,,,,

duction plant and energy consuming plant,

in use throughout the useful life of the equiF'nient.

This position was selected as the most realistic

the following reasons: First, no utility serving Min-
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6. An increasing cost of traditional energy sources

and a decreasing cost of renewable technology. See

price forecasts in Appendix A.

7. An increase in automobile Corporate Average

Fuel Economy standards (CAFE), beginning in 1993,

until a level of 4S miles per gallon is achieved in

2008, with a total fleet replacement by 2018. At

that time, the average miles per gallon for all pas­

senger vehicles on the road is assumed to be 4S

mpg. This represents a very aggressive improve­
ment in auto fuel efficiency and assumes a willing­
ness to successfully address the issue at the federal
level.

8. Replacement of all energy-using appliances and

equipment in the industrial, commercial, and resi­

dential sectors with new devices achieving at least

90 percent of the theoretical maximum efficiency

level. This assumes the rapid implementation of
new, efficient energy technologies based upon
replacement of existing equipment at the end of its
useful life and cost effective replacement based
upon attractive "pay-back" periods without addi­
tional major financial incentives (rebates, "buy­
back" programs, etc.). Additional major monetary
incentives would likely be required to induce a
more accelerated rate of replacing this technology
prior to consumer need.

9. Fifty percent of residential consumers making a

$200 initial investment in conservation and efficien­

cy improvements and then maintaining a $SO per

year maintenance level. This action represents con­
sumer confidence in energy conservation and effi­
ciency, producing an energy savings of 9 percent.
This savings would generate an estimated
$45,000,000 in disposable income annually.

APPENDIX E

The Department has gathered information on elec­
trical generation plant retirement projects for the
utilities serving Minnesota.

No utility has committed to retiring any existing
plant prior to 2020; however, the following table
shows the generation capacity that has license expi­
ration dates between now and 2020. It is likely that
most of this plant will not be retired and that the
utilities will choose to refurbish the installation for

Generation Capacity Expiration Dates

Year Coal Natural Nuclear
Gas

2000 74.9
2001 24.0
2002 67.4
2003 26.2
2004 79.0
2005 120.5
2006
2007
2008
2009 190.7
2010
2011 233.0 451.2
2012 260.0
2013 438.8
2014 131.0 40.0 438.7
2015
2016 70.0
2017 326.1
2018 26.0
2019
2020

Total 1628.8 40.0 1328.7

extended plant life, since this is almost always less
expensive than investment in new plant. However,
should any of this plant be retired, the Department
assumes that replacement plant would be construct­
ed according to the formula of 50 percent wind, 25
percent biomass, and 25 percent coal. Any retire-



Retir~ment Scenario Number 2

In this scenario, the original goal scenario has been
remodeled to assume required retirement of all fos­
sil fuel and nuclear generation capacity according to
the license expiration schedule above. It also
assumes replacement with new generation capacity
based on 50 percent wind, 25 percent biomass and
25 percent coal.

Retirement Scenario Number 3

This third modification assumes required retirement
of fossil fuel generation capacity according to the
license expiration schedule above, and replacement
with new generation capacity based on 50 percent
wind and 50 percent biomass.

As one would expect, all retirement scenarios show
a more rapid growth in renewable generation than
contained in the original Goal number 3. This

ment would thus increase the Department's Goal
number 3, and lower projected emissions.

With these data, the Department ran three addition­
al modeling scenarios, as shown in table 2. The first
column of the table shows the baseline projection
number 4, or "business as usual." The second shows
the original Goal number 3 projection. Columns
three, four, and five show three new scenarios based
on the assumptions described below:

Retirement Scenario Number I

In this modification, the remodeling assumes that as
licenses of all fossil fuel generation capacity expire
according to the schedule above, the plants will be
forced into retirement rather than relicensed. It fur­
ther assumes that the new generating capacity need­
ed to replace it will be based on 50 percent wind, 25
percent biomass and 25 percent coal.

Results of Various Scenarios

Baseline Original Retirement Retirement Retirement
Projection Goal Scenario Scenario Scenario

Scenario #1 #2 #3

Total Capacity in 2020 (MW) 14,908 11,613 11,285 11,046

Capacity Added (MW) 3,940 645 317 78

Retired (MW) 0 0 1,668 2,997

Added (MW) 3,940 645 1,985 3,075

Cost of New Capacity 4,700 288 1,587 2,377
(Million $)

Percent of Renewable 4% 7% 17%
ElectricalGeneration

C02 Emissions (mill tons) 144 III 100

S02 Emission (1000 tons) 532 364 294

NOx Emission (1000 tons) 416 356 344

CO Emissions (1000 tons) 1205 940 I

Per Capita Energy Use 327 260
(1000 Btu)

Energy Use per $ GSP 9.9 8.0
( I000 Btu/$)

Energy Dollar per $ GSP 9.9 8.6
(Percent)

Average Real Cost of Electric 6.01 5.58 6.08
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growth is accompanied by the expected improve­
ments in the environmental indicators. Under the
forced retirement scenarios, carbon dioxide emis­
sions stabilize at approximately 1990 levels and
there is a reduction in sulfur dioxide emissions and
a slower growth in the other emissions.

Cost differences between retirement scenario 1,2,
and 3 and the original Goal number 3 are quite sig­
nificant. The Department's original Goal number 3
projection is lowest in cost of new capacity, energy
costs per dollar of Gross State Product, and average
real cost of electricity in cents per kWh. All forced
retirement scenarios are more expensive in terms of
the cost of new capacity, the average real price of
electricity, and energy costs as a percent of gross
state product. The modeling system used by the
Department lacks the capability to gauge the com­
parative economic impact of new construction for
renewable energy generation capacity versus the
economic impact of higher electric rates.

Results of the modeling analysis vary significantly,
based on data contained in the initial assumptions.
The Department chose to start with basic assump­
tions that were aggressive, yet attainable. Addition­
al scenarios indicate improvements in emission
reduction and associated costs. When all factors are
considered, the Department still considers the
renewable generation assumption of the original
Goal number 3 as the most reasonable under cur­
rent conditions.

Introduction

The release of the Draft 1992 Energy Policy and
Conservation Report created a great deal of discus­
sion and comment within the state. This is as it
"~llJLU~be. Indeed, by becoming the focal point of
cgl:J)p1.erlt$, criticislll, and observations, this Report

the Department.

discussion and debate within the energy communi­
ty and the decision makers of the state. It would be
a tremendous achievement to produce a report that
generated unanimous agreement on all aspects of
future energy policy, announce that consensus had
been reached on all pressing issues, and declare the
necessary political, regulatory, and consumer
actions had been identified and implemented, mak­
ing it time to move on to other important concerns.
Obviously, this is not likely to occur when dealing
with an immensely complicated issue such as ener­
gy, which profoundly and fundamentally affects
our lifestyle, environment, and economy.

The Department recognizes differences of opinion
and philosophy regarding appropriate energy poli­
cy within the state. Many of our commenters want­
ed, in fact demanded, rapid, radical change in the
energy markets primarily in an effort to improve the
environment. Many wanted to maintain the status
quo and feared we were moving much too quickly
and were risking damage to our economy. Both
sides of the debate believed the other was costing
the state future jobs.

The Department believes its obligation is to seek a
balanced energy policy. This is most clearly articu­
lated in our Energy Policy Goal statement in the
introduction section: Ensure continued access to
reliable, reasonably priced, efficient and economi­
cally sound energy services to Minnesotans now
and into the future through responsible resource
use.

One commenter suggested that the Department
should not worry about balance, that we should be
the "zealous advocate" for change, and balancing
should be left to other bodies. While it might be eas­
ier to select a single dogmatic position and zealous­
ly advocate that position, the statutory obligation of
the Department to seek a balance is clear.

Written and oral comments received by the Depart­
ment fell into the following general categories:

I. Lower than anticipated renewable energy use
goals.



The Department disagrees with this assessment. As
stated earlier, it was set using three very aggressive
parameters. The result was a 30 percent decrease in
energy use per dollar of gross state product. This 30
percent decrease comes on the heels of a 50 percent

decrease since 1960.

20,000 Btu per $ GSP

9,000 Btu per $ GSP

6,500 Btu per $ GSP

1960

1990

2020

While it can be argued that efficiency will be gained
at a more rapid pace than the 30 percent projection,
tremendous and wide ranging technological
advances would be required to sustain the level of
efficiency improvements registered over the past 30
years. With existing technology, it is not reasonable
to expect a continuing and steady reduction in the
amount of energy consumed by energy using prod­
ucts to the point at which they use virtually no ener­
gy. Energy will still be needed to produce the goods
and services created by Minnesotans. Energy will
still be needed to heat our homes and businesE;es.
The profound growth in the use of
systems shows no signs of abating
consuming products will
personal computers,
security systems, fax
the last decade.
to greatly imorc)Ve
energy,
begin

II. Energy Efficiency Goal

Likewise, a number of commenters
energy efficiency goal was not ag-gn~ss:iVeertoligh.

I. Renewable Goal

A number of commenters stated that the Depart­
ment's renewable goal was not aggressive enough.
The Department disagrees. Introduction of renew­
able resources in new plant capacity, required by
growth in demand, holds the greatest promise to
incorporate cost-effective renewable electric genera­
tion sources into the energy plant mix. Slowing elec­
trical demand growth through energy efficiency
gains (see Goal number 4) shrink the need for addi­
tional generating capacity, thus decreasing the
opportunity to introduce new renewably based
plant. Major financial subsidies, penalties, or regula­
tory intervention would be required to spur more
rapid introduction of renewables, all of which
would drive up costs, as is shown above in the
forced retirement scenarios. Indeed, table 2 shows
that the Department's original Goal number 3
increased the use of renewables above the baseline
at a cost lower than the forced retirement scenarios,
and at a lower real cost of electricity, a lower
amount of added capacity, a lower cost of new
capacity, and a lower cost per dollar of Gross State
Product than any scenario, including baseline.
stated above, the Department's statutory obligation.
to seek a balance in the development of "....."...,,-'<,
cy is clear. The original Goal number 3 adrie'iI"es

balance.

VI. Opposition to inclusion of external costs in ener­

gypricing.

The following is a discussion of each of these points.

II. Lower than anticipated energy efficiency
improvement goals.

III. Demand for immediate shut-down of nuclear

generating plants.

IV. Insufficient details on implementation tactics.

V. Limitations of the Energy 2020 model.

ApPENDIX E



advanced efficiency arguments, some relied on
renewable generation arguments, some argued
from a job growth standpoint, while some used cul­
tural/racial arguments.

Nuclear power now contributes about 28 percent of
all the electricity used in Minnesota. Closing these
plants on short notice would have a terrific impact
on the state's power supply and economy. Minneso­
ta consumers, businesses, industries, and utilities
would face huge problems in trying to meet current
demand as well as future growth in demand. As
projected in the Report, efforts to replace most of
this lost capacity in a short time would likely focus
on fossil based generation, either new plants or
changing peaking plants to base load plants. While
renewable generation technology is improving and
becoming more available, the industry needs to
make further advances to meet this high level of
base load demand. Replacing current nuclear gener­
ation with renewable generation would obviously
increase the use of renewabIes at a cost of much
higher electrical rates and possible supply deficits
and disruptions.

In addition, even if we shut down the plants imme­
diately/ the issue of nuclear waste disposal remains
as an immediate, critical problem. Many com­
menters stated that relying on the U. S. Department
of Energy to provide interim or long term storage at
Yucca Mountain, Nevada, for spent nuclear fuel
was either a pipe-dream or an abdication of state
responsibility.

Beginning in the late 1950s and early 1960s, utilities
sought permits to build nuclear power plants, and
states granted permission, based on encouragement
from the federal government and legal commit­
ments obligating federal agencies to accept and pro­
vide storage for the resulting spent fuel. To date,
federal progress toward fulfilling its contractual
duty has been dismal, at best. Taking steps to

that the federal government meets its legal
necessity, a responsibility that must

Until recently, this

situation has virtually been ignored at the state and
federal level dating back nearly 20 years. Minnesota
does not have the luxury of ignoring it any longer.

At this point, what are the realistic alternatives to a
Yucca Mountain-type permanent storage site? The
answer, to date, is none. Currently, spent fuel is
being stored across the country in pools at more
than 70 nuclear power plants operating over 100
nuclear reactors (many plants, like Prairie Island,
operate two reactors at one site). As a nation, we
have the choice of establishing one national reposi­
tory in the national interest, or we end up with over
70 defacto permanent nuclear waste repositories.
Further, failure to solve the waste issue will force
the premature shut-down of all these plants, not just
the Minnesota plants, potentially causing major
market disruptions in energy supply and in the
availability of replacement energy.

Many of the commenters opposed to nuclear power
were also opposed to all fossil-fuel based energy,
energy generated from waste, and hydro-electric
power purchased from Manitoba.

IV. Implementation Tactics

A number of comments indicated that the imple­
mentation tactics presented were not specific
enough. The commenters seemed to imply that a
legislative agenda for 1993 should have been a part
of the Energy Policy Report. The Department does
have a number of specific legislative proposals cur­
rently under consideration within the Governor's
office. However, it must be pointed out that this is a
broader policy level document to be used for guid­
ing energy policy decisions for the next four years,
not just in 1993. Specific legislation must be judged
within the political and financial constraints of a
specific point in time.

Many commenters cited a lack of a specific funding
source for stimulating research, development, and
implementation of renewable and energy efficiency
technology and policies. The Department favors the
approach of using funds generated through the

l'!:;i!
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Minnesota lottery to achieve this goal. This is only
one possible source for the necessary funding and
others will also be examined. The Carlson adminis­
tration and the Department have opposed new fees
and taxes, such as the carbon tax, within the Report.
The state will be able to use existing incentives and
regulatory structures, such as the Integrated
Resource Planning and the Conservation Improve­
ment Program, to implement and develop renew­
able energy sources and improve energy efficiency
rather than to use taxes or fees to intervene in the

prices of the existing energy markets.

The Department's opposition to a unilateral,
statewide carbon tax is consistent with this position.
A carbon tax adopted by this state only would be
likely to damage the national and international
competitiveness of goods and services produced
within Minnesota. It would also hurt low-income
Minnesotans more than moderate and upper

income citizens.

V. limitations of the Existing Model

A number of commenters said that our analysis
was too narrow and did not include important
aspects. Comments focused on three primary areas:

• an inability of the 2020 modeling package to
incorporate a job impact analysis of various energy

supply options.

• the modeling system's failure to account for heavy
metal emissions such as mercury.

• an inability to model potential expansion of co­

generation.

These are not currently within
model. We hope to add these featurles

future and welcome assistance and data that can be

provided by outside sources.

VI. Opposition to Inclusion of Externalities

A number of commenters were critical of the
Report's position regarding the need to include
environmental externalities in energy prices. Some
argued that the Report overlooked or ignored envi­
ronmental costs which are built into today's prices.

Examples cited included:

• the high cost of conducting Environmental Impact
Statements for power plants, pipelines, and power

lines.

• required pollution control systems for power
plants, refineries, and automobiles.

• land restoration following coal strip mining oper­

ations.

• the estimated $30 - $60 billion in energy- related
clean air costs contained in the recent National

Energy Bill.

Others argued that inclusion of current or future
external costs on only a statewide basis has the
same competitive effects as the carbon tax. The
Department recommendation is the gradual move­
ment toward true total costs tru:01.;Lgl1l illLecJhm;lisl11s

such as Integrated ReS01.lrc:e Pla.rl11iJrtg,

include environmE~nt<ll

resource and/or dem,u1.(
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