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L INTRODUCTION

The Department's 1996 Energy Policy and Conservation Report (1996
Quadrennial Report, 1996 Report or Report) is required by Minnesota Statutes section
216C.18. This Report is the third quadrennial since the statute was enacted in 1988. The
Report discusses critical energy issues facing the State of Minnesota, lays out broad
policy goals, and offers specific strategies and actions for achieving these goals. Topics
include:

* astatewide energy objective; -

e four broad policy goals to guide our more specific recommendations;

* historical, current and projected energy use and expenditures patterns;
¢ multi-industry issues;

* issues associated with Minnesota's energy resources--electricity, natural gas,
petroleum and alternative energy; and

* specific recommendations for federal, state, local and consumer strategies and
action steps to implement the energy objective and achieve the four broad
policy goals.

II. NEED FOR A LONG-TERM ENERGY POLICY

Affordable energy is as critical to the state economy and the well-being of
Minnesotans as it is for the rest of the nation. Occasional disruptions in energy supplies
over the past 30 years have illustrated that we cannot take secure and affordable energy
supplies for granted. Examining the history of energy over the last three decades
reveals positive and negative trends in terms of production, technical advances and
consumption.

The State has endured rancorous debates over the siting of electric transmission
lines and storage facilities for nuclear waste. Extreme temperatures in the summer and
winter have, at times, strained the ability of suppliers and the energy infrastructure to
meet residential and commercial demand. Sporadic shortages of (primarily) petroleum
and natura] gas have caused instability and short-term price increases. There has been a
steady increase in the use of motor vehicles, and there is steady growth in the overall
demand for energy.

Yet even considering the factors above, there are many positive aspects to the
complete energy picture in Minnesota and the nation.
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Our regional supplies are generally reliable. This portion of the country has
avoided the severe “blackouts” and “brownouts” that can deprive large areas of
electricity and cause widespread disruption.

The environmental impact of energy use in Minnesota has been significantly less
than in other areas of the nation and world. Minnesota’s high air-quality standards,
stringent siting processes and willingness to proactively address a range of issues is in
large part responsible for this success.

..Minnesota’s energy. prices are either below or well below the national average.
In a recent open letter to the public, Governor Carlson discussed a range of factors that
have contributed to the upgrading of Minnesota’s bond rating to AAA for the first time
in 22 years. The AAA rating is the highest possible and a prime indicator of the State’s
financial health. In noting that energy prlces play a role in our economic health,
Governor Carlson said:

Energy is less expensive in Minnesota than in other states.
Northern States Power, for example, receives an average of
4.6 cents per kilowatt hour from industrial users -- 10 percent
less than the U.S. average. Electric rates in the Twin Cities
are far below those in the largest metropolitan areas of the
United States. 1

Minnesota’s average prices and comparative national ranking are provided in
Figure I-1.

FIGUREI-1

Average 1994 Prices in Minnesota
for Electricity and Natural Gas

Average Price of Average Price of
Class of Natural Gas in National Rank Electricity in National Rank
Customer MN ($/Mcf) (1 = lowest) MN (¢/kWh) (1 = lowest)
Residential $5.18 8 7.16¢ 18
Commercial $4.36 6 6.25¢ 16
Industrial $2.87 8 441¢ 20

‘Sources: ~Electric'Sdlesand Revere199%4, Energy Information“Administration, U.S. Department
of Energy, November 1995.

Natural Gas Annual 1994, Energy Information Administration, U.S. Department
of Energy, November 1995.

1 The complete text of the Governor’s letter is provided as Attachment 1 of this Report.
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These comparatively low prices help ensure the affordability of essential energy
supplies for all Minnesotans. They are also a tremendous factor in the continued
economic development and high level of employment across the State.

On a broader scale, technical advances are moving such renewable energy
sources as wind, photovoltaics and biomass into the realm of cost-effectiveness. The
cost of electricity from photovoltaic and biomass generation sources, while still
significantly greater than the cost of power and energy from traditional generation, has
declined significantly in recent years. . Meanwhile, the winning bid for the most recent
phase of the 425-megawatt (MW) wind-development project in southwestern Minnesota
and the surrounding region guarantees wind-generated electricity at 3.0¢ per
kilowatt-hour (kWh), a very competitive price compared to traditional electric
generation sources. , -

There have also been dramatic reductions in emissions from coal-fired power
plants during the past 30 years. According to the U.S. Department of Energy (DOE) and
DOE Secretary Hazel O’Leary, particulate emissions from a typical 300-MW coal plant
have dropped from 47,000 tons per year in the 1960s to 250 tons per year in 1990.2 There
have been tremendous reductions in sulfur dioxide (SO2) and nitrogen oxides (NOx)
during the same time frame as well. According to DOE, SO2 emissions from a typical
1960s coal plant have dropped from 33,000 tons per year to 1,600 tons per year, while
NOx emissions have declined from 8,000 tons per year to 1,700 tons per year. DOE’s
Secretary O’Leary went so far as to say the following:

[T]his administration, this Secretary of Energy, knows that
coal will remain a major player in the global energy mix. It
is, and will be the primary fuel for electricity generation well
into the 21st century.

Secretary O’Leary said the only problem is that the public does not know about this
“fabulous” story.

The efficiency of home appliances has improved significantly in just the last 15
years. According to the Gas Research Institute (GRI), energy consumption among the
largest energy-using home appliances have been reduced as follows:3

o refrigerators........coeeererrvreennnnen. -37.3%
®  freEZETIS...ovireriierererressetnnsneenens -50.0%
® gas StOVeS/OVeNS .......ccveuvevrevenne -45.6%
®  2as dIyers ......neiennnenens -21.1%

2 Source: Energy Daily, May 17, 1996.
3 Source: Energy and Housing Report, December 1995.
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There have also been major improvements in the efficiency of air conditioners, furnaces
and water heaters. In commercial buildings there have been huge gains in lighting
efficiency, which accounts for approximately half of all energy use in the commercial
sector.

Advances in building-code requirements and construction practices have
resulted in commercial structures that require up to 50 percent less energy to heat and
cool than 20 years ago.

. There have been similar.gains in transportation efficiency. According to DOE in
its April 1995 publication Energy Conservation Trends:

The estimated fuel economy of the average new car in 1973
was 14 miles per gallon (mpg). This improved to 28.6 mpg
in 1988, but subsequently declined to 28.0 mpg in 1993 -- still
a 100% improvement in 20 years. The average new light
truck (pickups, vans, and utility vehicles) had an 11 mpg
rating in 1983, which grew to 21.6 mpg in 1986 and then
declined to 20.8 mpg in 1993 -- still an 89% improvement
over 20 years.

Yet even when all the factors discussed above are considered, history has
illustrated that we cannot take secure and affordable energy supplies for granted.
Moreover, energy requirements are not likely to diminish over time. Minnesota
currently consumes about 990 trillion Btus of end-use energy annually. Even with
anticipated increases in efficiency, the Department projects that State energy
consumption will grow by about 56 percent by 2020. Although additional conservation
can satisfy some of this demand, additional investments in energy facilities and fuel
seem unavoidable. The energy policies we have pursued during the past four years
and will pursue into the next century will help determine how these needs are met.

III. STATE ENERGY POLICY
A STATEWIDE ENERGY OBJECTIVE

Minnesota policy makers must clearly keep an overall objective in mind as they
set energy policy goals. The guiding principle offered in the Department's 1992
Quadrennial Report is as valid today as it was four years ago:

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.

The 1996 Report will continue to provide the "road map" for achieving this statewide
energy objective.
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POLICY GOALS FOR 1996 QUADRENNIAL REPORT

The first step in achieving the statewide energy objective listed above is to set
h broad policy goals that can serve as reference points for more specific strategies
ction steps. In 1996 the Department offers four broad goals. Two of these goals
ery similar to those put forward in 1992. The other two are new. Each goal is
ined below.

GoAL1

vocate for meeting Minnesota’s energy needs at the lowest societal cost, while ensuring
ordable and reliable energy services.

The first goal recognizes that providing energy services has widespread effects.
xample, emissions from an electric power plant may harm people spread out over
area, including people who receive no electricity from the plant. Minnesota's
ould not be simply to obtain the cheapest energy possible. It should be to

ize the welfare of all Minnesotans. To achieve this goal we must assess all
uences of our energy decisions--not simply the direct or private costs to

ers and consumers. Governmental bodies and individual citizens are in a unique
n to promote this societal goal.

ourage more competition and customer choice where possible, while pursuing
ernmental intervention where the State can best advance the following goals: State
omic development; environmental quality; risk mitigation through resource diversity;

QY education; access to investment capital; and acceleration of new technologies to
ket.

The second goal recognizes that competition and free markets can benefit all
consumers. Consequently, sound energy policy is not simply a list of

mmental mandates, taxes and subsidies. The State can adopt a very aggressive,
set of policiesthat will actually makethings worse. “For example, specifying that
sota electric utilities reduce air emissions by 80 percent would be an extremely
sive policy that would advance the public-interest goal of environmental

ion. Yet this goal could also greatly increase the cost of utility services, and

s impair the reliability of these services. The net effect on Minnesota of this

sive policy could well be worse energy services from a societal (social-cost)

ctive,
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One of the most difficult challenges is determining the conditions under which
~ governmental bodies should not intervene and should allow free markets to best serve
our energy needs. Over the past 20 years industries ranging from trucking to airline to
natural gas have been increasingly deregulated. The electric industry is also becoming
more competitive, and is poised to continue this trend over the next few years. In
particular, the generation sector of the electric industry is no longer a natural monopoly.
As industries become more competitive, the need to develop competitively neutral
energy policies increases. Only when we conclude that free energy markets will not
~achieve our preferred goals.should we intervene actively. Yet there are many legitimate
roles for governmental bodies and citizens in helping shape our energy future. This
second goal lists the most important objectives that free markets may not adequately
satisfy.

GOAL 3

Improve the efficiency of Minnesota’s energy use, measured in Btus per real dollar of
gross state product, by at least 30 percent by the year 2020, while lowering the total energy
cost per real dollar of gross state product.

The third goal is a slight variant of a 1992 goal. Promoting energy efficiency
reduces our energy expenditures, promotes a healthier environment, and improves the
well-being of all Minnesotans. Minnesota law expresses a strong preference for energy
efficiency. Yet these initiatives must be cost-effective from a societal perspective, and
ideally should be cost-effective based on internal or private costs. Consequently, the
1992 goal is modified to require a quantitative measure of cost-effectiveness.
Specifically, energy-efficiency programs should lower energy costs (including the costs
of the programs) per dollar of gross state product.

GOAL 4

Promote a self-supporting, innovative energy industry with emphasis on renewable
and other alternative energy development in Minnesota.

" The fourth goal recogtiizes that indigenous, renewable resources offer unique
advantages. These resources may spur State economic development, reduce
environmental damages, and diversify the State's mix of generating units. Moreover,
Minnesota law strongly encourages the development of renewable resources.
Consequently, they merit particular attention.
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C. PROGRESS IN MEETING GOALS FROM 1992 QUADRENNIAL REPORT

Over the past four years, there has been progress in meeting the five goals
offered in the 1992 Quadrennial Report. Although in this Report the Department sets
new policy goals for the next four years, the 1992 policy goals are not forgotten; each is
incorporated in some fashion in the 1996 goals. This section describes the progress
Minnesota has made on each of the five 1992 policy goals.

GoAL 1

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
2010. ‘

In the 1996 Report we redefine this first goal from 1992 as an industry-specific
strategy in Chapter 4 (Electricity). Resolving the State's nuclear-waste problem is critical
and remains one of the Department's top priorities. However, we view the safe and
timely storage of nuclear waste as a strategy to achieve our broader policy goals -- such
as meeting the State's energy needs at the lowest societal cost and promoting
governmental intervention when justified.

PROGRESS/S TRATEGIES USED TO ACHIEVE GOAL

As part of its obligations under the Nuclear Waste Policy Act (NWPA), DOE is
scheduled to begin removing spent nuclear fuel from the nation's power plants by
January 31, 1998. When it became clear that DOE would have difficulty meeting this
obligation, the Department was instrumental in establishing the Nuclear Waste Strategy
Coalition (NWSC). The NWSC was formed in 1993, with a mission of ensuring the
timely development of a cost-effective, safe and environmentally sound system for the
permanent disposal of high-level radioactive waste. The NWSC consists of 39 members
from 22 states, all with an intense interest in ensuring that DOE honors its statutory
commitments. The NWSC is administered by Department staff.

The NWSC has worked directly with members of Congress to resolve this issue
and is currently pursuing federal legislation. Legislation amending the NWPA has been
introduced in both the Senate and the House of Representatives (House) during the first
- session of the-104th Gongress~While a number of-bills have been introduced, two bills
appear to be most prominent:

e In the House, H.R. 1020, introduced by Representatives Fred Upton of
Michigan and Edolphus Towns of New York; and

Minnesota Department of Public Service 7




R

e In the Senate, S. 1936, introduced by Senators Frank Murkowski of Alaska
and Larry Craig of Idaho.

While the House and Senate bills do differ, they each contain the following four
critical elements:

e Authorization and siting of an interim-waste storage program and facility;
* Continuation of the development program for a permanent repository;

e Facilitation of the transportation of waste to the interim and permanent sites;
and

e Requirement that the funds collected for waste disposal be used to develop
the disposal program.

Congressional action this session is likely; however, budget resolution in the
House and the Senate could greatly reduce funding. Therefore, the specific outcome of
the legislative process is difficult to predict.

In addition to its involvement in legislative action through the NWSC, the
Department has taken legal action to ensure that DOE honors its commitment. In 1994
the Department joined with 71 other parties across the nation in a lawsuit against DOE.
In this lawsuit the petitioners request that the U.S. Court of Appeals require DOE to
meet the disposal requirements mandated by NWPA. The petitioners currently await a
decision by the Court.

The Department has also worked closely with other states and utilities to secure
private interim storage of spent nuclear fuel until DOE honors its commitments. This
group has explored a number of private alternatives, including a potential interim
storage site in Mescalero, New Mexico. In December 1994 Northern States Power
Company (NSP) and 33 other electric utilities negotiated an agreement with leaders of
the Mescalero Apache Tribe (Mescalero Tribe) in New Mexico in which the Mescalero
Tribe agreed to accept 20,000 metric tons of nuclear waste. But in April 1996
negotiations between the utilities and the Mescalero Tribe were suspended when the
parties failed to reach substantive agreement on storage conditions. Despite the failure
of the Mescalero negotiations, NSP and the spent-fuel consortium of 12 utilities intend
to continue negotiating with other communities interested in accepting nuclear waste
until the federal government takes possession of such waste.

Finally, the Department recently concluded an investigation into the prudency of
NSP's payments to the Nuclear Waste Fund and alternatives to the federal storage
program. In our Report of Investigation and Recommendations to the Minnesota Public
Utilities Commission (Commission or PUC), we recommend that NSP divert its
payments to the Nuclear Waste Fund to an externally maniaged escrow account. NSP
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should then use these funds for either federal or private storage programs, depending
 on which option(s) best satisfy the State's needs. Our goal is to ensure a timely solution
to the problem of nuclear-waste disposal in Minnesota.

GOAL 2

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

In the 1996 Report we redefine this second goal from 1992 as an industry-specific
strategy in both Chapter 4 and Chapter 5 (Natural Gas). Again, our intervention in
licensing and siting procedures allow us to advance broader policy goals. This
redefinition does not reduce our commitment to licensing and siting issues.

PROGRESS/S TRATEGIES USED TO ACHIEVE GOAL

The Nuclear Regulatory Commission (NRC), a federal agency, oversees the
relicensing of nuclear power plants. If NSP seeks relicensing of its nuclear plants,
Minnesota's regulatory and environmental agencies will actively participate to
represent Minnesota's interests. How effectively these interests are represented,
however, will be affected by rules the NRC recently prepared to govern relicensing.

In 1992 the NRC proposed rules that would apply to broad environmental issues
and allow very few issues to be considered on a case-by-case basis. The proposed rules
also included a determination of need by the NRC, which could have preempted the
State's ability to determine whether nuclear plants are needed. The Department
opposed these rules in written comments, because they would have severely limited
state and public participation in decisions on environmental issues. The NRC
substantially altered its initial proposal and issued a new proposal that addresses our
concern.

Since 1990, the Department has reviewed one request for a Certificate of Need for
construction of an oil pipeline. After carefully analyzing the need for this pipeline and
its potential environmental impacts, the Department recommended approval. There
have been no Certificate of Need requests for gas pipelines since 1990.

GOAL 3 j

At a minimum, double the total amount of renewable based energy used within the state

by 2020.
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We are moving beyond this third goal from 1992 for two reasons. First,
Minnesota is already well on its way to meeting this goal. While the Department
forecasts that we may fall a little short of the 1992 goal of doubling renewable energy
use by 2020 (see discussion below), this forecast is conservative in several respects. The
actual growth in renewable energy will likely be much greater. (See Chapter 7 for a
more detailed discussion of the projected growth in renewable energy.)

Second, in recognition of a more competitive energy industry we are de-
emphasizing mandated penetration rates and numerical goals for renewable energy.
We are now emphasizing.direct incentives for energy providers and consumers to
account for the benefits of renewable resources and continued State support for research
and development. This approach allows the market more flexibility to choose the
appropriate mix of all resources--including renewable resources.

PROGRESS/GOAL MEASUREMENT

Figure I-2 compares Minnesota's use of renewable energy resources in 1990 and
1994 with forecasted use in 2020.

FIGUREI-2
Minnesota’s Use of Renewable Resources

1990 1994 2020
Alternative Consumption Consumption Consumption
Source (TBtus) (TBtus) (TBtus)

Hydro 65.43 114.98 114.98
Wind 0.01 0.31 10.40
Solar 1.13 0.64 1.71
Ethanol 2.06 10.58 17.97
Wood/Biomass 39.36 38.91 66.88
Municipal Waste 10.19 11.27 11.27
TOTAL 118.18 176.69 223.21

Under the Department’s Baseline forecast, Minnesota's use of renewable energy
will increase by 89 percent between 1990 and 2020.4

4 The Department used Energy 2020 to generate the forecasts provided in this Report. The price forecasts
used in the model are included as Attachment 2, while an explanation of Energy 2020 is included as
Attachment 3. The forecast that embodies our best estimate of the future is referred to in this Report as
the “Baseline” or “Reference” scenario or forecast.
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PROGRESS/S TRATEGIES USED TO ACHIEVE GOAL

The Department has consistently advocated for the increased use of renewable
resources in integrated resource planning (IRP) proceedings before the Commission.
The Department has also approved a number of renewable energy pilot projects
through the Conservation Improvement Program (CIP). These efforts have resulted in
additional research and development of the following technologies: wind,
photovoltaics, and ethanol-based motor-vehicle fuels. The Department has also been
instrumental in developing accurate data for assessing wind energy in Minnesota. For
~example, through the Wind Resource Assessment Program (WRAP) the Department

~ has developed an extensive database on wind potential in Minnesota.

; Additionally, as a result of the legislation approving dry-cask storage of spent

nuclear fuel at NSP's Prairie Island nuclear facilities, NSP's resource acquisition
schedule now includes a mandated and significant commitment to renewable energy.
NSP's future acquisitions of renewable resources are summarized in Figure I-3.

FIGUREI-3
NSP’s Additions of Renewable Resources

Approximate Year Nominal Resource Year
RFP Was/Will Be Issued Capacity (MW) Type Needed
1994 100 " Wind 1996
1996 100 Wind 1998
1998 100 Wind 2000
2000 100 Wind 2002
1995 50 Biomass 2000
1996 75 Biomass 2002

Finally, the Department has advocated for the consideration of environmental
costs in all decisions on new electric generation resources. This approach recognizes the
societal benefits of renewable energy when compared with more traditional sources of
electricity. It should also lead to additional renewable resources not captured in our
current projections for 2020.

GOAL 4

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 1mprovmg our
comfort and productivity.

Minnesota Department of Public Service 11




; We repeat this fourth goal from 1992, with slight modification, as a goal in the
1996 Report.

PROGRESS/GOAL MEASUREMENT

. Figure I-4 provides Minnesota's energy use per real dollar of gross state product
~from 1990 through 1994, as well as our projection for 2020.

FIGURE I-4
Minnesota’s Energy Use per Dollar of Gross State Product
Energy Use Per
Gross State Product
Year (Btu/Real $)
1990 1.031
1991 1.016
1992 993
1993 964
1994 945
2020 . 993

The Department projects that from 1990 to 2020 Minnesota will reduce its energy

 use per real dollar of gross state product by only 4 percent.

While this improvement in energy efficiency would fall well short of our goal, we
believe our model may understate future efficiency improvements for at least two
reasons.

First, the Department assumes no changes in the current automobile efficiency
standards through 2020. Although more stringent standards are not anticipated in the
near future, the standards could very well be raised before 2020. Predicting market-
driven technical advances in transportation efficiency is also difficult. Efficiency gains
due to either governmental mandates or technical advances would improve the State’s
overall energy efficiency.

Second, while Energy 2020 does predict improvements in appliance efficiency, it
does not assume any tightening of governmental efficiency standards for appliances.
Any governmental mandate that set a higher future standard than what Energy 2020
projects would occur naturally through market forces would improve the State’s overall
energy efficiency.
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PROGRESS/S TRATEGIES USED TO ACHIEVE GOAL

The Department has actively supported energy-efficiency initiatives of electric
‘and gas utilities through our oversight of CIP. In addition, the Department has
advocated for financial incentives for utilities to implement demand-side management
"programs. These financial incentives encourage utilities to meet, and even exceed,
preset goals for energy savings. The Department has also advocated for innovative
electric and gas rate designs that encourage customers to use energy efficiently.

Finally, Minnesota Statutes.section 216C.19, subdivision 8, authorizes the
Department to adopt Minnesota Energy Code rules. The adopted energy code,
‘Minnesota Rules part 7670, is part of the State building code. With support of a grant
from DOE, the Department is conducting a two-year Energy Code Advancement Project
(ECAP) to work toward that goal. The ECAP is implementing a variety of projects to
improve compliance with the State's energy code for all buildings. The goal is to ensure
the highest degree of energy efficiency in all new and remodeled buildings. The energy
~code is enforced by local building officials in many, but not all, jurisdictions in the State.

GOAL 5

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

We repeat this fifth goal from 1992, with slight modification, as a goal in the 1996
Report.

PROGRESS/S TRATEGIES USED TO ACHIEVE GOAL

The Department supports the establishment and growth of innovative energy-
technology businesses by encouraging the use and demonstrating the viability of local
renewable resources. Through WRAP and various federal programs, the Department
conducts and supports wind-energy research and demonstrations. The success of these
and other initiatives is evident in the acceptance and use of Department data by
independent wind developers. The Department has also worked closely with NSP to
develop a bidding program for the procurement of wind and biomass electric
generation resources.

-~Through our-Clean-Fuels-Minnesota initiative, the Department is also a leader in
the promotion of alternative fuel use and availability in the transportation sector. The
Clean Fuels Minnesota Steering Committee, established in December 1994, set a goal of
displacing 5 percent of conventional fuel by 2005. To achieve this goal, the Department
leverages federal grant funds to offer various programs that encourage both the supply
of and demand for alternative fuels. One of the first such programs placed twelve E-85
vehicles in four cities, and financed refueling stations in each location. This
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demonstration is providing useful performance and emissions data, and is increasing
ublic awareness of E-85 as a viable alternative to gasoline. As of 1996, six ethanol
ptoduation facilities were operating. Four more will open soon, and seven are in the

planning stage.

IV IMPLEMENTING STATE ENERGY POLICY

The next step in implementing a sound energy policy is to develop specific
trategies and action steps consistent with the policy goals explained above. To set the
tage we provide an overview of historical and projected energy consumption and
xpenditures in Minnesota (Chapter 2).

The next five chapters cover multi-industry issues (Chapter 3) and specific
nergy industries: electricity, natural gas, petroleum and alternative energy (Chapters
-7). In these five chapters we summarize historical trends and some of the most
ressing issues and challenges facing Minnesota. We then offer specific strategies and
ction steps.

The final chapter (Chapter 8) highlights regulatory initiatives of the Minnesota
~ Public Utilities Commission.

The Department offers a cautionary note about this Report. The four broad

_ policies described above are sound anchors that we can use now and into the future.
But the specific strategies and action steps based on these policies are not as immune to

industry changes. While the Department endorses these recommendations based on the
best available information, it is important to remember that the future no doubt holds
surprises. A comparison of historical prices of petroleum and natural gas with prior
projections of these prices offers a sobering reminder of our inability to predict the
future accurately. Technological breakthroughs and economic changes can render
obsolete many specific strategies or goals. The State's implementation of an energy
policy must adapt to these changes if it is to remain relevant and effective.
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STATEWIDE ENERGY USE AND EXPENDITURES




CHAPTER 2 -- STATEWIDE ENERGY USE AND EXPENDITURES
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CURRENT ENERGY PRODUCTION, CONSUMPTION AND
EXPENDITURES BY SECTOR

In 1994 Minnesotans -- including residential, commercial, industrial,
agricultural and transportation customers -- used 990 trillion Btus of energy (Figure
II-1). The transportation sector continues to be the largest user of energy with total

expenditures of $2.3 billion (Flgure II-2). To make this energy available to
onsumers, for what we call "end-use" energy, Minnesota utilities and other energy
_providers generated or purchased more than 1.5 quadnlhon Btus of "primary"
_energy. The difference between the two numbers is mainly due to energy lost in the
generation and transmission of electricity. These losses accounted for about 28
_percent of the total primary energy used within the State in 1994 (Figure II-3).

Figure II-1: 1994 Energy End-Use by Sector

e

Residential 23%

Commercial 13%

Transportation 39%
P ° —— Industrial 25%

Total = 990 Trillion Btus
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Figure 1l-2: 1994 Consumer Energy Expenditures by Sector

Transportation 32% Residential 28%

Industrial 24% . Commercial 16%

Total = $7,092 Million

Figure lI-3: 1994 Statewide Energy Consumption, Including Losses
Associated With Electricity Production
Electric End-Use 11%

Primary Energy
Not Used for
Electric 61%

— Electric Losses 28%

CURRENT ENERGY PRODUCTION, CONSUMPTION AND
EXPENDITURES BY FUEL

Fossil fuels dominate the State's fuel mix. In 1994 petroleum accounted for
almost half of end-use consumption, while electricity and natural gas accounted for
most of the remaining amounts (Figure II-4). Primary energy use is dominated by
petroleum, coal and natural gas (Figure II-5).

1
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Figure Il-4: 1994 Consumer End-Use Energy Consumption
Renewables 3% Electric 17%
Coal 3%

Liquid Propane Gas 3%

Petroleum 42%

Natural Gas 32%

Total = 990 Trillion Btus

Figure II-5: 1994 Primary Energy Use by Fuel
Imports 10% Nuclear 7%

Renewables 6% Liquid Propane Gas 2%

Coal 28% Natural Gas 20%

. Petroleum 27%

Total = 1,500 Trillion Btus

Note that primary and end-use consumption are broken down differently.
End-use consumption data include electricity as a separate component, since
consumers pay directly for electricity through their monthly electric bills. The fuels
used to generate this electricity are not directly paid for by consumers and are
accounted for in primary energy use. As a result, primary energy use is a better
barometer of the actual fuels used to provide energy services in the State and better
illustrates the State's reliance on coal and nuclear power.

Petroleum, electricity and natural gas also dominate Minnesota's energy
expenditures (Figure II-6). Electricity accounts for a much larger percentage of end-
use expenditures than end-use consumption. Again, the reason is that the
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_generation and transmission of electricity involves significant losses--such that the
_consumer's cost of electricity includes the cost of much more energy than the
consumer actually uses.

Flgure II-6: 1994 Consumer Energy Expenditures By Fuel

e ElaCtric 40%

Renewables 2%
Coal 1%

LPG 4%

0,
Petroleum 35% Gas 19%

Total = $7,092 Million

III. TRENDS IN ENERGY USE AND EXPENDITURES

Primary energy consumption of fuel has grown from 694 trillion Btus in 1960
to 1,500 trillion Btus in 1994. By 2020 primary energy consumption is expected to
reach 2,264 trillion Btus (Figure II-7). In constant 1994 dollars, consumer energy
expenditures have grown from $4,218 million in 1960 to $7,092 million in 1994. By
2020 energy expenditures are expected to reach $13,157 million (Figure II-8).
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Figure II-7: Primary Energy Consumption 1960-2020
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INTRODUCTION

The energy market consists of many sectors and industries, each with its own
unique characteristics and challenges. However, these differences do not mean that
each industry or sector requires its own energy policy. To the extent possible a sound
state energy policy should apply principles and goals consistently across industries and
sectors. For example, the four broad goals explained in Chapter 1 provide a good
starting point for each energy industry or sector. Implementation strategies can then be
tailored to meet the unique needs of each.

In this chapter the Department discusses the trend toward increased competition
and explains the conditions under which active state intervention is justified. We then
offer some concrete examples involving one or more sectors or industries to better
illustrate when state oversight is warranted.

II. INCREASED COMPETITION

A major trend during the past 20 years is increased competition. This trend is
often described as "deregulation”; but in most cases the objective is not to eliminate
regulation. Instead, the objective is to increase efficiency by introducing more
competition when it appears that workable competition will provide better services to
consumers than a more heavily regulated, centralized approach. Industries most
affected by increasing competition over the past few years include airline, trucking and
natural gas.

In general the Department supports increased competition in the various energy
industries, such as electricity, natural gas and petroleum. Competition provides
suppliers with strong incentives to lower prices and adapt services to meet customers'
preferences. But competition will not work if one firm or small group of firms can
independently (or through collusion) raise prices, reduce the reliability of service or
impose unacceptable environmental damages. Some level of governmental intervention
is necessary when such "market failures" exist.

The elimination of federal price controls on natural gas is a prime example of a
successful competitive initiative. It not only eliminated the shortages engendered by
artificially low prices, but in the long run spurred constant or dechmng prices for
natural gas (see Chapter 5).

The electric industry is also becoming increasingly competitive, partially in
response to technological breakthroughs in generation and lower prices for natural gas.
Although the electric industry is commonly viewed as one of the last energy industries
to experience significant competition, the seeds for this competition have already been
planted. For example, the federal Public Utility Regulatory Policies Act of 1978
(PURPA) and state initiatives with competitive bidding have spurred the development
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f independent generators and advanced generation technologies. The result is a
rowing awareness that the generation of electricity is no longer a natural monopoly
and that it should be open to competition. The Energy Policy Act of 1992 (EPAct)
nemorializes the federal government's preference for open competition in the

holesale generation market. Now all stakeholders -- including suppliers, investors,
onsumers, regulators and the general public -- are exploring alternative ways of
mplementing this policy. Moreover, individual states are debating whether individual
customers, as well as traditional utilities, should have the right to shop for their own
-generat10n services.

Facilitating effective competition in energy markets will be one of the most
pressing issues for state policy makers over the next few years. It requires difficult
judgments as to when to let the market and competition rule -- and accept the results --
‘and when to maintain some restrictions or regulations to advance public-policy
objectives not adequately accounted for by the private sector.

III. NEED FOR GOVERNMENTAL INTERVENTION
A POLICY RATIONALE

As explained in Chapter 1, the Department believes that any intervention in
energy markets should have a well-defined rationale. In other words, there must be
clear public-policy objectives. Moreover, there must be an objective reckoning of all
advantages and disadvantages of a given initiative. For example, if taking steps to
improve environmental quality also raises energy costs, both the environmental benefits
and economic costs must be considered. Energy decisions are usually difficult and
controversial because no one strategy best advances each policy goal. If the need to
"balance" goals were not so prevalent, energy policy would be relatively
straightforward. The Department summarizes below some of the most important
reasons for intervention in energy markets, using our second policy goal as a
springboard.

B. ENVIRONMENTAL QUALITY

One common market failure is the lack of incentives for providers and consumers
of energy services to account for the environmental impacts of their decisions. Utilities
and other energy providers are required to limit their environmental impacts by

- meeting a panoply-of-local;state-and-federal standards.--Yet-even after meeting these
standards, energy production imposes a variety of environmental costs. Producers
often have little incentive to reduce these costs below the standards, i.e., they have little
incentive to further reduce the environmental costs they impose on others. A good
example is emissions of carbon monoxide (CO) from motor vehicles. While automobile
manufacturers are required to meet certain thresholds for fuel efficiency, limit gasoline
evaporation rates and install catalytic converters, CO emissions are not eliminated.
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Indeed, in some municipalities CO emissions continue to be one of the most pressing
environmental problems. One legitimate role of state energy policy is to incorporate
these and similar impacts into energy decisions.

Taking steps to account for environmental impacts may be impractical or
counter-productive in some cases. But the Department actively supports a "social-cost"
approach that forces producers and consumers of energy services to bear the
environmental costs of their actions. This approach has the advantage of improving the
_ competitiveness of clean resources while avoiding inflexible strategies such as
“mandating abatement equipment or. prohibiting polluting technologies. It also

effectively balances the competing objectives of a clean environment and low energy
prices. If polluters are willing to pay for the environmental costs they impose, then it is
in society's best interest to allow them to produce. If they are not willing to bear these
costs, then they should not produce. This policy applies to all energy industries and
sectors, and is reflected in the Department's specific strategies and recommendations in
subsequent chapters.

C. RESOURCE DIVERSITY
1. Rationale for Resource Diversity

Relying heavily on one or two technologies or fuels can be risky, because the
technologies may prove to be unreliable or the prices of the fuels may increase
significantly. Energy providers and consumers can reduce these risks through
mechanisms such as insurance policies, futures contracts, contracts with equipment
vendors that include performance requirements, and fuel contracts with specified
escalation rates or market-out provisions. Yet there are limits to the effectiveness of
these strategies. One of the best long-term protections against an uncertain future is
resource diversity.

Despite the well-accepted benefits of resource diversity, any evaluatlon of
specific strategies should recognize several caveats.

First, resource diversity is desirable only if it accomplishes specific policy
objectives. Resource diversity is often treated as a goal in and of itself -- similar to low
prices, reliable service and environmental quality. This treatment has the advantage of
simplicity and is harmless as long as we remember that resource diversity is only a
means of achieving policy goals. In general, the odds of achieving true policy goals
such as low prices, reliable service and environmental protection are better in the long
run if we do not put all of our eggs into one basket.

This clarification is important. People often conclude that we should pay a little
(or a lot) more for a new resource to obtain a more diversified resource mix. But this
increased diversity is beneficial only if it truly leads to risk reduction in the areas of
price, reliability or environmental quality. Pursuing a new resource with uncertain
reliability and fuel availability will diversify the State's resource mix, but may well
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increase the total risk to the State.! Consequently, it is important to examine carefully
whether a proposed movement to resource diversity will actually promote the State’s
policy goals.

Second, the "resource diversity" rationale should not be used to double-count
environmental benefits already captured through other mechanisms. For example, in
some cases the environmental impacts of alternative resources may already be factored
into resource decisions. If so, there is no longer any justification for pursuing resource
diversity on the basis of environmental benefits. The rationale for resource diversity
- should then be limited to price or reliability benefits.

Third, some price and reliability risks are already reflected in the market price of

“a given fuel or technology. For example, investors in a technology with perceived
reliability problems or an uncertain regulatory future will probably demand a high
return to compensate them for assuming a relatively high investment risk.
Consequently, the cost of this technology will reflect its additional risk. There is no
need for the State to intervene in such cases in the name of resource diversity; the
market price of the technology already includes a cost premium that captures the
additional risk the State would be attempting to mitigate or avoid.

These three caveats illustrate the need to evaluate carefully any policies designed
to promote resource diversity.

2. Industry-Specific Considerations

The issue of resource diversity takes on a completely different emphasis in the
petroleum, natural-gas and electric industries. (Except for wood biomass, most
alternative energy is used for either electric generation or transportation.)

Most petroleum products are used for transportation, a sector that currently “
exhibits little resource diversity. The emphasis in the transportation sector has |
historically been on securing stable supplies of petroleum at reasonable prices -- |
through exploration, the maintenance of petroleum reserves, diplomacy and (if |
necessary) armed aggression. However, the use of alternative transportation fuels is |
projected to increase due to governmental mandates and incentives.

The same holds for the natural-gas industry. By definition the emphasis is not on
fuel diversity per se, but on securing a diversified portfolio of contracts for one fuel
(natural gas), supplemented by purchases on the spot market and option contracts:

1 The recent bankruptcy of Kenetech illustrates the risk of pursuing fuel diversity. For example, if
Kenetech had developed a project for NSP and was unable to maintain the project due to its financial
demise, NSP ratepayers would at a minimum bear the burden of increased costs, and, at worst, the loss of
the entire project. While this development does not appear to jeopardize the 25-MW wind project at Lake
Benton because it is owned by a solvent company, it is typical of the problems that can arise when
pursuing new technologies to promote fuel diversity. Developmental or operahonal problems can often
reduce the reliability of a project or increase its costs.
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There are relatively more options for resource diversity in the electric industry.
A number of fuels and technologies can generate electricity at reasonably comparable
costs. Even if choices are limited to non-renewable options, generating resources can be
apportioned among nuclear, coal, natural gas and petroleum. Adding renewable
resources such as hydroelectric, wind, biomass and solar further expands the menu of
options.

In the following industry-specific chapters the Department offers several
recommendations for.diversifying the State's energy resources. The Department does
not repeat the above discussion of fuel diversity in each chapter. But in all cases our
intent is to pursue diversification strategies that truly reduce the risks to consumers of
high prices, unreliable supplies or adverse environmental impacts.

D. STATE ECONOMIC DEVELOPMENT

Economic development presents one of the most difficult public-policy
challenges. At its worst, this policy objective is used to justify the creation of a few local
jobs at the expense of a dirtier environment or higher costs and less development for the
remainder of the State or nation. At its best, it can promote greater wealth and a cleaner
environment for everyone. Distinguishing between the two cases is difficult. While
each case must be assessed on its own merits, we offer several guidelines.

First, claims of job creation must be examined critically. If our only goal were
simply to create jobs, we could require taxpayers to pay every unemployed Minnesotan
to dig holes on Monday, Tuesday and Wednesday, and fill them on Thursday and
Friday. The government certainly has the wherewithal to create many such jobs, and
can even require high wages for these jobs. But the ultimate goal of policy initiatives is
not job creation for its own sake; it is societal wealth. If people provide services that
consumers highly value, they are rewarded with high-paying jobs that truly improve
our standard of living. Absent the market test of consumer acceptance, government-
induced jobs may do little to improve societal welfare. They then simply become means
of shifting wealth to one segment of the population at the expense of society as a whole.

A concrete example may better illustrate this point. Mandating the purchase of
energy services from indigenous firms, or firms using indigenous fuels, may generate a
handful of new jobs in the State. But the capital and labor devoted to this new
enterprise come at the expense of other economic opportunities that could have used
the same resources. Moreover, if the indigenous firm produces energy at significantly
higher costs, then all Minnesotans paying those higher costs have less money to use for
other purposes -- such as buying groceries or building manufacturing plants. This loss
translates into fewer jobs and less wealth. Because these dampening effects of
economic-development initiatives are diffuse and insidious, they are often ignored. Yet
the appropriate consideration of these indirect costs may lead us to conclude that a
mandate to encourage home-grown resources could actually harm the State's economy.
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; To illustrate this point, the effects of changes in future fuel prices on Minnesota
employment and output are provided in Figures ITI-1 and III-2. The top bar of each
figure assumes that annual increases in fuel prices are 3 percent more than the
escalation rates assumed in the Reference scenario. The bottom bar of each figure

_assumes that annual increases in fuel prices are 3 percent less than the escalation rates

assumed in the Reference scenario. The difference in Minnesota’s economic activity in

2020 under these two scenarios is profound. Specifically, the difference is about 100,000

jobs and $7 billion (1994 dollars) of gross state product.

Figure lll-1: Effect of Annual Increases in Real Fuel Prices ;
On Minnesota Gross State Product in the Year 2020 : , |
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Second, economic-development initiatives should focus on jump-starting

_ industries in the State with the best long-term growth potential. Ideally, we should
focus on encouraging growth in areas that the private sector has balked at due to the
relatively high business and financial risks. Public subsidies to encourage these new
industries may bear dividends when the industry matures and prospers. Of course, this
justification assumes that the government can pick the best industries to back. The
government's record in this regard is mixed.

Third, initiatives enacted to further economic development should be financed to
. the extent possible by.a broad base of local or state taxpayers -- not the consumers of
energy services. Specifically, customers of gas and electric utilities, as well as owners
and operators of motor vehicles, should not be responsible for subsidizing economic
growth in various regions of the State.

E. ENERGY EDUCATION

Governmental bodies are in a unique position to offer energy education to the
public. While most businesses have an understandable interest in promoting their
particular fuels, technologies or services, the public sector has an obligation to provide
more objective assessments. Public education programs can be extremely effective; they
are often inexpensive and can materially help many consumers. The Department has
emphasized energy education in the past and will continue to do so. Examples include
the following:

e Energy Information Center, which provides consumer information through
publications, news releases, radio-line responses to phone calls, participation
at the Minnesota State Fair, and home shows, trade shows, etc.

* Wind Resource Assessment Project, which includes research and information
dissemination to develop the potential of wind as an energy resource.

o Energy Code Advancement Project, which provides industry education on

meeting Minnesota’s advanced energy building code.
E. RESEARCH AND DEVELOPMENT

New technologies or services often have difficulty competing with businesses
using established technologies and an infrastructure geared to their needs. Alternative
technologies cannot be developed overnight; they require basic research and limited
demonstration before they can promise sufficient commercial viability to warrant
- private financing. While the private sector conducts significant R&D, the public sector
can often bridge important gaps. The need for public R&D is generally greater the
newer and more untested the technology.
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In most cases federal funding of energy research is more appropriate than state

- funding for two reasons. First, the benefits of energy research usually accrue to the
nation as a whole. Second, the federal government has greater financial resources than
the State of Minnesota. Effective research often requires levels of funding that an
individual state cannot realistically hope to provide.

The best opportunities for State R&D are in areas where Minnesota can capitalize
on its own resources. For example, well-targeted research into wind energy, biomass
energy and ethanol production has a better justification than research into clean-coal
technologies. The State has an abundance of the former resources and little of the latter.
As with economic-development initiatives, public R&D efforts should focus on
technologies with the most promising futures in Minnesota. These efforts should not
duplicate private R&D initiatives.

G ACCESS TO INVESTMENT CAPITAL

Individual citizens and businesses often forego attractive energy investments
because they cannot raise the necessary capital. As a result, both the individual and
society lose. One goal of State energy policy should be to provide access to investment
capital in such instances at affordable interest rates.

The Department administers several such programs, such as the Energy
Conservation Investment Loan Program, the Rental Energy Loan Fund, and the
Conservation Improvement Program.

The Energy Conservation Investment Loan Program provides public entities
with access to investment capital to implement energy conservation improvements.
Over the past nine years, this program has reduced energy costs in hundreds of public
buildings. Currently, the Department is evaluating whether to provide funds from this
program to help finance a wind generator at a public school in Minnesota.

The Rental Energy Loan Fund, for which the Department administers monies
and facilitates access to federal funds, is provided by the Center for Energy and
Environment (a non-profit energy-services provider). This organization uses the federal
funds to provide loans for energy-conservation weatherization improvements on
residential rental properties.

The Department also administers CIPs, which are discussed in detail in Chapters
1,4 and 5. Several CIP projects offered by Minnesota's electric and gas utilities promote
customer access to investment capital, usually by providing them with rebates and
other incentives for cost-effective energy conservation improvements. Utilities offer
these projects to all classes of customers, and give particular consideration to the needs
of low-income customers.
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IV. ENERGY TAXPOLICY
INTRODUCTION

Energy tax policy has been a contentious issue at all levels of government for
 many years. Even if everyone agrees on the goals of a specific tax initiative, its actual

_ effects are often difficult to predict and can have unintended results. Moreover,

~ distinguishing energy tax policy from general tax policy is not always easy. For
example, the levels of state income taxes that utilities and other energy providers pay is
~ not strictly an energy-policy-issue:- These-levels are-based on the State's overall revenue
needs. If energy providers were taxed at the same rates as other Minnesota businesses,
determining whether the levels are too high or too low would be one of general tax

_ policy rather than energy tax policy. ‘

When referring to energy tax policy, the Department means the wide variety of
taxes, fees, tax exemptions, tax credits, etc., that are:

e applied strictly or primarily to energy producers or consumers, and

* have the effect (if not always the intent) of encouraging or discouraging
certain fuels, energy technologies or energy services.

These measures can be enacted at the federal, state, county or municipal level. Aslong
as a tax policy is truly energy related, as defined above, it should be evaluated based on
its ability to further the State's broad energy goals.

The Department of Public Service and the Public Utilities Commission will soon
assist the Department of Revenue in drafting a comprehensive study of utility taxation.
This study is due to the Legislature by January 15, 1997. It should cover tax policy in
more detail than we can in this Report, which covers a wide range of energy topics.
Nonetheless, in this Report the Department will outline an approach to evaluating
alternative policies.

To illustrate this approach the Department addresses two aspects of the State's
current energy tax policy -- renewable tax incentives/production incentives and utility
taxes. The Department evaluates these policies based on how well they promote the six
reasons for governmental intervention listed in the Department's second energy-policy
goal. We also consider how well they mesh with tax policies at other levels of
government. While this exercise obviously excludes many important taxation issues, it
illustrates at least one systematic approach to evaluating tax policies.

B. TAX, PRODUCTION INCENTIVES FOR RENEWABLES

The federal government and State of Minnesota have enacted a variety of tax
exemptions and production incentives for renewable resources. The primary incentives
are listed in Figure III-3.
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Figure lll-3
State and Federal Tax and Production Incentives

for Closed-Loop Systems
Installed by June 30, 1999

For Renewable Energy
Federal State
Resource Incentives Incentives
WIND
~ Property Tax Exemption for Projects
Under 2 MW
Partial Exemption for
Projects Over 2 MW
Production Incentive Tax Credit of 1.5¢/kWh Payment of 1.5¢/kWh for
for Projects Installed by Wind Generation at Owner's
June 30, 1999 Site or by Agricultural
{for 10 Years) Co-op (for 10 Years)
HYDROPOWER
Production Incentive Payment of 1.5¢/kWh for
Generation after July 1, 1994,
at Dam in Existence by
March 31, 1994
(for 10 Years)
Property Tax Exemption if Site Owned by
State or Local Government
BIOMASS
Production Incentive Tax Credit of 1.5¢/kWh

{for 10 Years)
SOLAR
Property Tax Exemption for Photovoitaic
Systems
ETHANOL
Production Credit Payment of 20¢/Gallon for
Ethanol Produced in the
State; Annual Payments
Limited to $3 Million for anr
One Producer and $30 Million
in Total
Tax Credit Benefit of 54¢/Gallon for
.. Ethanol Used as
Transportation Fuel
Blender's Credit Excise Tax Credit of 5¢/Gallon

for Ethanol Blended to Make
10 Percent Blended Gasoline
{Expires October 1, 1997)
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By encouraging relatively clean resources with little market penetration, these tax
incentives and production credits can be justified on environmental and R&D grounds.
They may also stimulate economic development, although, as explained above, the
Department believes these benefits are often overstated. Whether a sophisticated social-
cost approach would confirm the levels of these incentives is debatable. In other words,
it is uncertain whether the level of incentives offered a particular renewable resource
accurately captures the additional (net) benefits of this resource over other energy
resources not offered the same incentives. The combined incentives to small wind
projects appear generous, especially when coupled with other incentives such as low-
interest loans and mandated buyback rates for sales.to electric utilities. Nonetheless, the
renewable tax policy is based on legitimate public-interest goals.

C. UTILITY TAXES

In Attachment 4 the Department provides an overview of the various state and
local taxes paid by Minnesota electric utilities. One obvious conclusion from this
analysis is that utilities account for a large portion of Minnesota's tax base. They pay a
variety of taxes at the state and local levels. In many respects these taxes are no
_ different from those assessed on other, similarly situated businesses. Yet there are some

troubling differences.

The most striking difference is that utilities pay substantially higher property
taxes than they would if they were not utilities. In fact, the property taxes of the eight
large utilities in the sample are 565 percent higher due to their status as utilities. This
additional burden could be justified as part of a sound energy policy if it advanced
- policy goals (as the renewable tax policy does). But this does not appear to be the case.
It is hard to justify the additional tax burden on the basis of any of the goals articulated
earlier.

The primary justification appears to be that utilities are a convenient target for
high taxes. This justification is dubious on its face. Another argument for higher utility
taxes is that utility facilities impose relatively high levels of environmental costs. But
reflecting these costs through higher property taxes is a questionable strategy for at least
two reasons. First, other industrial (non-utility) plants that impose similar or greater
environmental costs are exempt from the higher taxes. Second, the environmental
impacts of utility facilities may exhibit a spurious correlation with their assessed value.
Consequently, taxes that rise with property value are a poor means of incorporating
environmental impacts in resource decisions.

More importantly, there are some significant disadvantages to assessing
relatively high taxes on Minnesota utilities. First, energy costs to Minnesota consumers
are artificially raised. For example, the additional property taxes imposed on NSP and
Minnesota Power (MP) raise their rates to retail customers by about 9.4 percent and 6.1
percent, respectively. Second, Minnesota electric utilities are placed at a competitive
disadvantage compared to other providers of energy services in Minnesota. Third,
Minnesota-based electrical generation is placed at a competitive disadvantage
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ompared to generating units sited in other states. The recent need for one developer to
eek property-tax exemptions to make its cogeneration plant in Cottage Grove more
ompetitive with similar projects in Wisconsin illustrates this concern.

Franchise fees are assessed by municipalities and, in most cases, the revenues
pecome part of the municipality's general operating fund. Franchise fees can also raise
 the costs of utility service compared to the costs of non-utility energy services. But the
magnitude of this concern is less than in the case of property taxes.

. The inequities of the current tax system will only be exacerbated as the electric
_industry becomes more competitive. The result may be cases where developers site
generation facilities in other states, even when building in Minnesota would be cheaper
if the tax disparities were eliminated. Moreover, electric service in general will be
 priced artificially high compared to other, competing services.

D. ENERGY TAX POLICY REVISITED

Based on the above analysis, the Department recommends no major changes in
the State's tax policy governing renewable energy. The levels of the incentives may be
too low in some cases and excessive in others; however, they advance legitimate public-
policy objectives.

In contrast, the property taxes and franchise fees assessed on utilities in

_ Minnesota create inequities that appear to meet no reasonable objective of state energy
policy. Consequently, in Attachment 4 the Department offers four recommendations to
address these inequities. They are repeated as action steps at the end of this chapter.

The Department recommends evaluating all aspects of the State's energy tax
policy based on their effectiveness in promoting the legitimate goals of governmental
intervention. We look forward to a more comprehensive assessment of tax policy in the
near future.

V. ENERGY SERVICES FOR LOW-INCOME CUSTOMERS

During the past year the federal government has reduced subsidies to low-
income energy consumers. Two salient examples are the federal Energy Assistance
Program, with Minnesota funds reduced by over 40 percent from the 1995 to 1996
~ heating season, ard the' DOE's Weatherization ‘Assistance Program, with funds cut in
half from last year's levels. Many are concerned that increasing numbers of low-income
Minnesotans will be unable to afford energy for heating and other critical needs. One
pressing challenge over the next few years is ensuring that all Minnesotans have access
to basic energy services.
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The Department notes that the problems low-income customers experience in
_paying for energy services are only one indication of a much broader societal problem.
This broader problem is best addressed by programs financed through general funds
social mechanisms). These programs allow low-income people to afford not only
nergy services, but also food, housing, clothing and other basic needs. To the extent
subsidies are warranted specifically for energy services, these subsidies should come
from all taxpayers. Ratepayers of gas or electric utilities, as well as users of propane,
fuel oil or other heating fuels, should not bear the brunt of such social programs. In
short, maintaining universal service is not primarily an "energy-policy” issue: Itis a
_broader societal issue.

Gas and electric utilities currently administer programs to help low-income
‘customers. For example, utilities are prohibited from disconnecting service to
customers who depend on this service for their primary heating needs, as long as these
customers take certain steps to guarantee repayment of their bills. In addition, two of
the State's largest utilities -- NSP and Minnegasco -- provide rate discounts to low-
income customers. Finally, each investor-owned gas and electric utility is required to
develop a CIP. By State law these programs must include energy-savings projects that
specifically address the needs of low-income customers.

The Department does not recommend further subsidies from utility ratepayers or
other consumers of energy services. Instead, additional assistance should be provided
by the Legislature through contributions from all Minnesotans. These programs could
be simple transfers of income to the needy, or funds earmarked specifically for
defraying energy costs. This strategy recognizes that attempting to solve inability-to-
pay problems through energy policy is an inefficient, piecemeal approach.

VI. SUMMARY AND RECOMMENDATIONS

To the extent possible energy policies should be applied consistently across all
industries and sectors. While most recommendations in this Report are contained in the
industry-specific chapters to follow, in this chapter we offer two strategies and related
action steps applicable to all industries and sectors. These strategies address energy tax
policy and energy services to low-income customers.

We also note that some of the industry-specific strategies and action steps
provided in subsequent chapters -- particularly those addressing energy efficiency and
performance-based regulation -- are identical or similar across industries. These
strategies and action steps, taken together, could also be considered multi-industry
recommendations. In many cases the distinction between industry-specific and multi-
industry recommendations is tenuous.

The Department recommends that Minnesota adopt the strategies and action
steps listed below.
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Strategy 1- TAX POLICY: Ensure that Minnesota’s energy consumers, providers
and technologies are not unduly disadvantaged by State tax policies.

To implement this strategy, the Department recommends the following action

teps:
1. Identify clearly to consumers all taxes included in utility rates.
2. Treat utilities and non-utility businesses similarly for tax purposes.

3. Subject providers of equivalent services to the same franchise fees and terms.
Track franchise fees to ensure that these taxes are used only for their intended

purpose.

4. Investigate whether the ability of Minnesota utilities to compete with out-of-
state businesses is impeded due to varying tax policies among states.

Strategy 2 - ENERGY SERVICES TO LOW-INCOME CUSTOMERS: Ensure
that State general funds are used to pay for energy-assistance programs.

To implement this strategy, the Department recommends the following action
step:

1. Require that energy-assistance programs for eligible low-income Minnesotans
be funded through State general fund obligations rather than through
subsidies from other energy consumers.
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CHAPTER 4

ELECTRICITY




INTRODUCTION

1 Minnesota’s steadily growing demand for electricity ensures that the debate over
_how to best regulate, produce and use electricity will continue. The Department
_recognizes that a safe, low-cost supply of electricity is essential to the State’s economic
ealth. How this low-cost electricity is provided to Minnesota customers can have a
significant impact on the State, particularly the State’s natural environment. Certainly,
the failure of the federal government to make progress in developing a nuclear-waste
 disposal facility makes us acutely aware of how the energy choices we make now have
gerious consequences for-the future. .- - :

The Energy Policy Act of 1992 (EPAct) has dramatically affected the electric
industry over the past four years. EPAct has stimulated competition, because it
authorizes federal regulators to open transmission lines to competing generators of
electric power. EPAct also promotes renewable energy development and electric and
natural-gas energy efficiency.

This chapter examines our energy past, present and future with respect to
electricity. A review of Minnesota’s trends in electricity use, prices and expenditures
and how Minnesota’s future electricity needs are likely to be met is followed by a
discussion of:

¢ the storage and disposal of nuclear waste and the relicensing of nuclear
power plants,

electric industry restructuring,

regional regulation,

performance-based regulation,

mergers,

energy efficiency, and

environmental costs.

Finally, we identify directions Minnesota should pursue in charting its electric energy
future.

II. INDUSTRY HISTORY AND BACKGROUND

In the 1800s waterwheels and wind mills were scattered across the Minnesota
Jandscape, producing on-site electricity.to individual businesses and farmers.
Minnesotans began mass-producing electricity at a central generating plant and
distributing it by wire to customers in the 1880s. Stillwater was the first Minnesota city
to generate power for businesses, and Minneapolis was reportedly the first city in the
United States to distribute electric power to homes.
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By the 1920s entrepreneurs were buying up privately owned city power plants
nd forming networks of transmission and distribution lines to connect regions of the
tate. These companies were the forerunners of the major electric power companies
erving Minnesota today. Federal regulation of the electric industry also began in the
920s with the passage of the Federal Water Power Act. The original law was limited,
overning only hydroelectric licensing. It was a compromise between those who
anted only the federal government to operate and build dams and those who wanted
to give electric companies a free hand subject only to state regulation.

Electricity generation and distribution did. not extend to the State's rural areas
until 1935, when President Roosevelt signed the Rural Electrification Act. Between 1936
nd 1940 Minnesota farmers began to take advantage of the Act's low-interest loans and
formed rural cooperatives to bring power to their homes and farms.

The electric industry generally provides three functions:

e generation,
e transmission, and
e distribution.

These three functions are currently regulated at various levels of government and
by various entities. FERC regulates the rates, terms and conditions of wholesale
electricity sales. State public utilities commissions, as well as municipal and co-
operative boards, are responsible for regulating retail sales of electricity. Electric
utilities are also subject to a variety of financial and environmental regulations at the
federal, state and local levels.

Electric utilities operate under a “regulatory compact.” This compact grants
utilities a monopoly on the provision of electricity within their service territories. No
electr1c1ty may be sold to customers within a utility's territory other than by that utility,
except in certain limited circumstances. In exchange for this monopoly, the utility
assumes the obligation to serve each customer within that service territory and to
provide quality service at just and reasonable rates.

Since 1978, both the federal and state governments have taken steps to encourage
wholesale competition in the generation section of the electric industry. At the federal
level PURPA provides qualifying facilities (QFs) -- non-utility generators that are either
cogeneration facilities or small power producers using specified energy sources such as
biomass, solar, wind or geothermal -- with a guaranteed market for their power and
energy. The utility in whose territory the QF is located is required to purchase power
and energy from the QF at no more than the utility's "avoided cost." In addition, EPAct
increases the ability of independent power producers to construct new generation
facilities and, more importantly, allows FERC more authority to order wholesale
transmission access. In 1996 FERC issued Order 888, which specifically requires
transmission access, thus paving the way for wholesale competition.
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The future of the industry is hotly debated, as discussed later in this chapter.
One unanswered question is whether competition will be extended to the retail level,
hereby allowing customers to choose their own suppliers of electricity and modifying
he traditional regulatory compact. Developments over the next four years will
rofoundly affect the future of the electric industry.

[I. ELECTRICITY USE, EXPENDITURES AND PRICES
HISTORICAL CONSUMPTION, PRICES AND EXPENDITURES

‘ Electricity consumption has grown by an average annual rate of 5 percent since
1960, from 8,923 GWh in 1960 to 49,584 GWh in 1994. This growth is expected to
_continue, due primarily to an increasing population in Minnesota and the increasing
saturation of air conditioning in the residential market and office equipment in the
commercial market. The industrial sector has been the largest user of electricity in
Minnesota, followed by the residential and commercial sectors (agriculture is
considered part of the industrial sector).

~ Minnesotans’ real expenditures for electricity increased by an average annual
rate of 3 percent from 1960 to 1994. Expenditures reached $2.9 billion in 1994, which
represented 41 percent of Minnesotans’ 1994 total energy expenditures.

Average real electricity prices declined at an annual average rate of 2 percent
from 1960 through 1994 (Figure IV-1).

Figure IV-1: Average Real Electricity Prices 1960-1994 (Constant 1994 Dollars)
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CURRENT USE BY SECTOR AND END-USE

; The industrial sector is the largest user of electricity in Minnesota, followed by
the residential, commercial and agricultural sectors (Figure IV-2).

Figure IV-2: 1994 Electric Consumption by Sector

Agricultural 3%

Residential 29%
Industrial 44% e

Total = 49,584 Gigawat-Hours

Different types of consumers use electricity in a variety of ways, with motors,
lighting and cooling as major uses (Figures IV-3, IV-4 and IV-5).

Figure IV-3: 1994 Residential Electric Consumption by End-Use

Cooling 19.4% Lighting 14.5%

Water Heat 6.2%

Space Heat 11.2% Miscellaneous 14.3%
Refrigeration Cooking 10.6%
238%

Total = 14,431 Gigawatt-Hours
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Figure IV-4: 1994 Commercial Electric Consumption by
End-Use

Miscellaneous 23.9%

HVAC 27.1%

Lighting 37.4%

Refrigeration 11.6%

Total = 13,357 Gigawatt-Hours

Figure IV-5: 1994 Industrial Electric Consumption by
End-Use

Lighting 13.9% —— Miscellaneous 5.4%

Ventilation 5.3%

Motors 75.4%

Total = 21,796 Gigawatt-Hours

C. FORECASTED CONSUMPTION AND E XPENDITURES

The Department forecasts growth in electricity consumption of 44 percent
between 1994 (49,584 GWh) and 2020 (71,447 GWh) (Figure IV-6). Growth in residential
consumption accounts for 22 percent of the total increase, with residential use growing
34 percent from 14,431 GWh in 1994 6 19,328 GWh in 2020.  Growth in commercial
consumption accounts for 40 percent of the total growth in the use of electricity, with
commercial use growing 66 percent from 13,357 GWh in 1994 to 22,159 GWh in 2020.
Growth in industrial consumption accounts for 37 percent of the total growth in the use
of electricity, with industrial use growing 37 percent from 21,796 GWh in 1994 to 29,959
GWh in 2020. ;
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Figure IV-6: Electric Consumption By Sector 1960-2020
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Electric expenditures are expected to reach $4.2 billion (1994 dollars) by 2020
(Figure IV-7).

Figure IV-7: Electric Expenditures By Sector 1960-2020 (Constant

1994 Dollars)
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IV. MEETING MINNESOTA’S ELECTRIC NEEDS
A, TYPES OF UTILITIES SERVING MINNESOTA

Electricity is supplied to Minnesotans by several types of utilities: investor-
owned, municipal and cooperative. As shown in Figure IV-8, investor-owned utilities
(IOUs) supply the vast majority of Minnesota’s electricity.

Figure IV-8: 1994 Electricity Sales by Utility Type

Municipal 13% Self Generated 3%

Cooperative 16% Investor-Owned 68%

Total = 49,584 Gigawatt-Hours

Of these utilities, only the five IOUs and one cooperative distribution utility are
subject to rate regulation by the Minnesota Public Utilities Commission. Cooperative
and municipal utilities are primarily accountable only to their member- or citizen-
customers. But they are subject to some state over-sight, most notably on construction
of large power plants and transmission lines, determination of service territories,
quality of service, minimum investments in demand-side resources and integrated
resource planning (IRP).

B. HISTORICAL FUEL MIX

The mix of fuels used to generate electricity in Minnesota plants has changed
significantly over the last 34 years. In 1960 electric generation was dominated by coal

- and natural gas (Eigure IV-9).-During the.1970s,NSP.added three nuclear generating
units to its system, making nuclear power a large contributor to our generation mix. At
the same time, increases in natural-gas prices and federal restrictions on the use of
natural gas significantly reduced the amount of natural gas in our fuel mix. Other
major additions of generation capacity over the past 35 years include the completion of
several coal-fired baseload plants in the late 1970s and early 1980s, several waste-to-
energy facilities, and many peaking plants fueled by oil and/or natural gas.
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Figure IV-9: Fuel Sources Used to Generate Electricity in Minnesota
Plants in 1960

0il 2% Hydro 8%

Coal 48%
Natural Gas 42%

C. CURRENT FUEL MIX AND RESOURCE ACQUISITION

As shown in Figure IV-10, in 1994 the most common fuel used by electric utilities
serving Minnesota (including both generation and purchases) was coal, followed by

~ water (hydroelectric) and uranium (nuclear).1 Although not shown as a resource, utility
_ conservation measures have significantly reduced the need for new generation facilities,
particularly peaking plants. In 1994 investments by IOUs alone reduced energy needs

~ by 464,610 MWh and peak demand by 166 MW. Other trends in electric generation
__include significant increases in the use of natural-gas, biomass and wind resources.

Figure IV-10: 1994 Fuel Sources of Electric Utilities Serving Minnesota

(Generation and Purchases)
Nuclear 14%

Hydro 16% Biomass, Waste and Wind 1%

Petroleum 1%

Coal 68%

1 The Department’s approach to estimating the sources of Minnesota’s electricity consumptlon is
provided as Attachment 5.
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Most of Minnesota’s future generation resources are now chosen through the IRP
process. In 1990 the PUC adopted rules requiring electric IOUs to submit integrated
resource plans. In 1993 the Legislature extended IRP to large generation and
transmission cooperatives and municipal power agencies. In these plans utilities project
consumer demand over 15 years and determine the best mix of resources to meet that
demand. These plans must assess:

e supply-side resources (including traditional power plants, renewable energy
resources, life-extension of existing power plants and power purchases); and
e demand-side resources (conservation and load-management).

All resources are evaluated based on their cost, reliability, risk (in terms of cost
and reliability), and socio-economic and environmental impacts. Interested parties can
comment on the utility’s plan or propose alternative plans. Integrated resource
planning can ensure that environmental impacts and other social issues are factored
into resource evaluation and decision-making. After reviewing the plans and
comments, the Commission accepts, rejects or modifies the investor-owned utilities’
IRPs and advises the other utilities about their resource plans. The Commission’s
findings may include the designation of a preferred plan, as well as a critique of any
alternative plans.

D FUTURE FUEL MIX AND RESOURCE ACQUISITION

~ According to the most recent IRPs filed with the Commission, Minnesota electric
utilities expect to add 3,425 MW of net capacity between 1996 and 2013 to meet

~ Minnesota’s growing needs (Figure IV-11). In addition, NSP’s nuclear plants will reach

the end of their operating licenses before 2015: Monticello’s reactor in 2011 and Prairie

Island’s two reactors in 2013 and 2014. Much larger amounts of capacity may be needed

_ if these nuclear plants are not relicensed. NSP has committed to using a competitive-

~ bidding process to obtain all of its future generation resources over 12 MW. The

Department believes that competitive bidding should be extended to other utilities to

ensure that future resources are provided at the lowest social cost.
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Figure IV-lI
Electric Generation Additions and Repowerments
of Utilities Serving Minnesota Consumers
Type of Total MW Allocated to

Year Generation MW Minnesota Consumers
1996 Base 102 i
1996 Peak 2 1
1998 Base 102 78
1998 Peak 200 200
1999 © " "Peakw - 150 "~ 126
2000 Base 100 76
2000 Intermediate 100 100
2000 Peak 5 12
2001 Intermediate 395 178
2001 Peak pu:) 15
2002 Intermediate 200 152
2002 Base 175 133
2002 Peak 104 0
2003 Intermediate 200 152
2003 Peak 128 91
2004 Peak 270 177
2005 Base 610 461
2005 Peak 380 252
2006 Peak ps) 12
2007 Base 370 184
2007 Intermediate 100 76
2007 Peak 5% 43
2008 Base 100 76
2008 Peak 135 91
2009 Base 450 272
2009 Peak pd) 12
2010 Base 100 76
2010 Intermediate 100 76
2010 Peak 100 76
2011 Base 150 20
2013 Base 300 40
Total 5,282 3,425

V. CURRENT TRENDS AND FUTURE CONCERNS AND DIRECTIONS
A “"NUCLEARPOWER ISSUES

1. Background

Minnesota’s three nuclear plants generated approximately 14 percent of the

electricity consumed in the State in 1994. Nuclear generation has some environmental
advantages over coal-fired plants: Each year the energy generated by Minnesota’s
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clear plants avoids emissions of thousands of tons of sulfur dioxide (SO2), nitrogen
xides (NOx), particulates (PM-10), carbon dioxide (CO2) and carbon monoxide (CO).
ut nuclear generation entails the continued accumulation of high-level radioactive
vaste. Over the last five years, Minnesota’s nuclear plants generated an average of 37.4
hetric tons per year of spent uranium. Uncertainty regarding the storage of nuclear
vaste was a primary reason for the Legislature’s placing a moratorium on the future
onstruction of nuclear power plants in the State. Compared to facilities in other states,
owever, Minnesota’s nuclear plants are efficient and relatively inexpensive to operate.
finnesota has an economic interest in ensuring that the plants continue to operate
afely until the end of their.useful lives. .

Continued operation of Minnesota’s nuclear power plants depends on several
sues, including waste storage and disposal and plant relicensing. These issues are
iscussed below.

2. Nuclear Waste Storage and Disposal

¢ The need for permanent nuclear-waste storage was brought home to
‘Minnesotans in 1991, when NSP requested a Certificate of Need from the Commission
for additional storage facilities at the Prairie Island plant. NSP, the only Minnesota
utility that owns nuclear generators, would have exhausted its capacity for storing
spent fuel at Prairie Island in 1995. (NSP’s Monticello plant will run out of storage
capacity in 2006.)

DOE 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
permanent, below-ground repository at Yucca Mountain in Nevada have been delayed
due to opposition from Nevada, extensive delays, cost over-runs and other problems.
DOE's projections to have an operating repository in 2010 are seriously questioned.
Based on these and other concerns expressed by the Department, the Commission voted
to limit significantly NSP’s additional storage capacity and require NSP to seek
approval for additional capacity when more information on the federal program is
available (see Chapter 1).

Holding the federal government accountable for its obligations to remove and
dispose of Minnesota’s nuclear waste must continue to be a key State priority.
Regardless of whether NSP continues to operate Prairie Island beyond 2003, Minnesota
has tons of nuclear waste in need of disposal. In 1993 the Department was instrumental
in forming the NWSC to actively work towards a national solution to waste storage.
The NWSC’s membership, goals and activities are summarized in Chapter 1.
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3. Nuclear Plant Relicensing

The Nuclear Regulatory Commission (NRC), a federal agency, oversees the
relicensing of nuclear power plants. If NSP seeks relicensing of its nuclear plants,
Minnesota’s regulatory and environmental agencies will actively participate to
represent Minnesota’s interests. As explamed in Chapter 1, the Department has
expenenced some success.in convmcmg the NRC to change its relicensing rules to
rotect state and public participation in decisions on environmental issues. The State
should continue to participate actively in proceedings before the NRC.

The Department also recommends that the State extend its Certificate of Need
authority to relicensed plants. Requiring a Certificate of Need for relicensed nuclear
power plants would ensure that:

e all aspects of the project -- including its financial, environmental, health, and
safety impacts -- are considered in one forum; and
e Minnesota retains effective control over its electric generation mix.

ELECTRIC INDUSTRY RESTRUCTURING

Electric generation used to be considered a monopolistic service, because large

_ generating facilities offered economies of scale that rendered smaller generating units
non-competitive. Utilities were granted exclusive rights to generate electricity for their
~ customers, because society as a whole benefited from the lower costs afforded by large
facilities. However, technological breakthroughs in generation technologies, lower
prices for natural gas, and regulatory changes have combined to make new, small-scale
generation technologies competitive with larger facilities. These changes have
prompted all stakeholders to consider and implement initiatives to promote increased
competition in the generation sector.

The nation first experienced a rapid expansion in non-utility generation in 1978,
when PURPA was enacted (see previous discussion in this chapter). Since PURPA'’s
passage, both state and federal regulators have promoted increased wholesale
competition in a variety of ways. For example, the Commission has ordered NSP to use
competitive bidding to procure all future generation resources over 12 MW. At the
federal level, EPAct memorializes the federal government's preference for open
competition in the wholesale generation market. Based on this federal initiative, FERC
issued Rule Number 888. This rule requires all owners of electric transmission facilities
to transmit power on a non-discriminatory basis. FERC clearly intends to transform the
nation's electric transmission system into a common carrier for the delivery of
competitively procured generation services.

However, FERC has deferred the issue of direct customer access to generation
services (often called retail wheeling) to individual states. Currently, each utility retains
an exclusive right to sell electricity in an assigned service territory. State policy makers
in Minnesota and throughout the nation are now considering whether (and to what
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_extent) individual consumers should be allowed to procure their own generation
services. Proponents of direct customer access argue that it is the next logical step in
_promoting competition in the generation sector. Opponents argue that important state
olicy goals of environmental protection, economic development and universal service
- may be impeded by retail wheeling.

Regardless of the ultimate resolution of retail wheeling, the electric industry is
clearly on the verge of significant structural change. Although today the three
traditional service functions -- generation, transmission and distribution -- are primarily
provided by vertically integrated utilities, they may soon be provided by two or more
_entities. The most likely scenario is that generation services will be provided on a
_competitive basis by a variety of largely unregulated market participants, while
transmission and distribution will continue to be monopolistic services. This functional
unbundling of electric services will require new forms of regulation. Competition will
replace rate regulation in the generation sector, while transmission and distribution
services will continue to be heavily regulated.

The Department supports increased competition in the electric industry,
_including direct customer access, as a means of promoting efficiency and innovation.
However, the Department believes significant regulatory and structural changes are
needed to address the State’s policy goals. The economic benefits of increased
competition should not come at the expense of reliability, environmental quality and
State economic development. To this end, the Department has sponsored a series of
workshops where all stakeholders can share their views on the appropriate levels and
types of competition in the electric industry.

; Ultimately, legislation must be developed to allow increased customer choice in

the market for generation services. This legislation would ideally be comprehensive
enough to ensure as much choice as possible, while preserving the legitimate public-
interest goals described in Chapters 1 and 3. The promotion of customer choice in the
electric industry will be one of the Department’s most important initiatives between
1996 and the publication of the next quadrennial report in 2000.

C. REGIONAL REGULATION

Electric restructuring and the movement to more competition highlight the need
for more decisions at the regional level--rather than at the utility, local government or
state government level. The bulk-power market for electricity is currently operated and
regulated by bodies such as utility control centers, power pools and reliability councils.
The electric network (grid) of the entire eastern half of the United States, including
Minnesota, is interconnected and synchronized. While in this nation individual states
assume the primary responsibility for the economic regulation of electric utilities, state
boundaries have little relevance to this network. With the introduction of more players
into the market, such as independent generators, power marketers and retail customers,
the need for a well-coordinated approach to ensuring the fair treatment of all players is
paramount.
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To promote fair competition in the wholesale market for generation services,
FERC is requiring or encouraging open-access tariffs, regional transmission groups
(RTGs) and independent system operators (ISOs). Open-access tariffs formalize a
transmission owner's obligation to offer the same services at the same prices to all users.
An RTG would consist of a number of utilities, mdependent generators, power
marketers, state regulators and other stakeholders in a multi-state region to coordinate
bulk-power planning and operations. An ISO would presumably have similar
functions.

The Department shares the federal government's preference for more
competition and a more regional outlook. Determining which bulk-power functions
should be assigned to which regional organizations under which acronyms is a difficult
challenge. In any event, the goal should be to have one body plan and operate the
regional bulk-power system for the benefit of all users on a nondiscriminatory basis. If
this approach is implemented properly, whoever offers the best generation services to a
customer will not be thwarted due to unfavorable transmission access or pricing.

The decision-making entities envisioned above must encompass a wide region to
maximize system benefits. By the same token, if solutions maximizing regional benefits
impose costs on a small subset of stakeholders, these stakeholders should be entitled to
some input into the planning process. In some cases they may deserve compensation or
mitigation measures.

While continued work in this area is vital, the Department offers two
observations:

e Statewide transmission planning makes little sense. While individual states
should continue their siting processes to address the local impacts of major

projects, the bulk-power system should be planned and operated at a regional
level with input from all stakeholders.

e The Upper Midwest should be considered one bulk-power region. This area

appears roughly the right size for one regional body, given the need to
encompass as large an area as possible without becoming too large to
coordinate planning and operations effectively.

MAPP has petitioned FERC to restructure itself into an RTG. MAPP also
proposes to continue its reliability functions and assume power-marketing functions.
As of July 1996 FERC had not acted on MAPP's petition. The Department supports
MAPP's efforts to handle most of the responsibilities normally envisioned for an
effective RTG or ISO.

A related issue is integrated resource planning. Many individual states,
including Minnesota and Wisconsin, currently require generating utilities operating in
their jurisdictions to file IRPs. This statewide planning is reasonable if the utility's
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ustomers are exclusively or predominantly in that state. But for utilities with

ignificant customer bases in two or more states, statewide IRP process is cumbersome.
better solution is to have states band together and require only one IRP proceeding

or each multi-state utility. The states should then offer joint decisions and findings on
he utility's IRP, thereby avoiding conflicting determinations of future customer needs
and the best mix of generating units and demand-side resources to meet these needs.

f the utilities serving Minnesota, NSP appears to be the best candidate for regional IRP
roceedings.

. For the most part, decisions.on transmission upgrades and additions should be
urned over to the regional transmission planner (ISO or RTG) and state siting boards.

D. PERFORMANCE-BASED REGULATION

, While electric restructuring will introduce even more competition into the
_provision of generation services, most transmission and distribution functions will
_continue to be monopolistic services. One promising approach to inducing better
_services at lower costs is performance-based regulation (PBR). By tying a utility’s
profits to its performance, PBR plans provide direct incentives for utilities to lower their
costs and increase the reliability of their services. Both customers and shareholders can
benefit from well-designed PBR plans.

The Department supports PBR plans for electric utilities that would cover, at
least, distribution and transmission services. Such plans could also be extended to
generation services to customers who choose to continue purchasing such services from
their local utilities. The design of these plans must account not only for the prices of
utility services, but also their quality, environmental impacts and safety.

A pilot PBR program has already been developed for one gas utility (see Chapter
5). The Department supports legislative changes and policy initiatives that extend the
use of PBR in Minnesota.

E. MERGERS

Since the publication of the 1992 Quadrennial Report, an increasing number of
electric utilities have either merged or are proposing to merge. Most utilities merge to
reduce operating costs by combining personnel and facilities, to position the new
company for competition in a restructured electric industry, and to better provide other
services such as information or telecommunications.

Several utilities providing service in Minnesota have recently proposed mergers
or an integration of resources. NSP filed a request with the Commission in August 1995
to merge with Wisconsin Energy Corporation. The two companies project savings of $2
billion over ten years, with over 60 percent of the savings stemming from reductions in
labor costs. Interstate Power Company, another investor-owned electric utility serving
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finnesota customers, has filed an application to merge with two other entities: IES
dustries and Wisconsin Power and Light. The three merging utilities project total
vings of $700 million over ten years.

Dairyland Power Cooperative and Cooperative Power, cooperative electrical
sociations with member-consumers in four states, have proposed an "Alliance" to
tegrate their generation resources. Joint dispatch of the combined generation
sources will blend Dairyland's lower capital and higher fuel costs with Cooperative
ower's higher capital and lower fuel costs. The Alliance also hopes to realize savings
om greater purchasing efficiencies.and delaying the need for generation facilities
eyond 2003. This merger does not require Commission approval.

The Commission is allowed by statute to approve a merger between regulated
mpanies if the Commission finds the merger "consistent with the public interest." The
ommission has stated that "[t]his standard does not require an affirmative finding of
public benefit, just a finding that the transaction is compatible with the public interest."
The statute further provides that the Commission, in reaching its decision, "shall take
into consideration the reasonable value of the property, plant or securities to be ...
merged and consolidated."

The Department believes that state regulators must answer the following four
questions when analyzing a merger:

e By how much, if any, would the merger reduce costs to Minnesota electric
customers?

*  Would the resulting operational changes affect the reliability, risk or
environmental impacts of service to Minnesota electric customers?

*  Would the merger allow the new company to exercise excessive market
power in the regional markets for electric capacity and energy, thereby
restricting output and raising rates?

*  Would the merger reduce the regulatory authority of Minnesota agencies,
thereby impeding the State's ability to best balance the policy criteria listed
above?

The Department believes the third question is of particular importance as we
introduce more competition. For example, FERC staff recently concluded that NSP and
Wisconsin Energy Corporation need to modify their planned merger to reduce the
merged company’s potential to exercise undue market power. One suggested remedy
is the establishment of an ISO in Wisconsin, Minnesota and Upper Michigan to ensure
that smaller utilities have access to the transmission system. The Department supports
the establishment of independent bodies that would plan and operate the transmission
system for the benefit of all stakeholders, as explained above in our discussion of
regional regulation.
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ENERGY EFFICIENCY AND FINANCIAL INCENTIVES

Background. Energy-efficiency measures can delay or eliminate the need for
ew supply-side resources by reducing or modifying consumer demand for electricity.
An example of conservation projects is efficient lighting, while an example of load-
management programs is off-peak water heating. Energy efficiency first became a
ational goal in the 1970s, when energy prices rose significantly and highlighted the
ation’s dependence on foreign oil.

Current trends. The State promotes efficient electric use in several ways. First,
the State funds information programs such as the service provided by the Department’s
_Energy Information Center. Over 650,000 information pieces have been distributed

ince 1992, and this office fields over 47,000 customer inquiries per year. Since 1981, the
epartment has evaluated building conservation measures and incorporated changes in
_the State building code to improve efficiency. Minnesota is a national leader in having a
trong and effective building energy code (see Chapter 1). The use of national energy
standards for appliances can also promote energy efficiency and reduce the need for
‘new generation capacity and energy.

Second, the State requires electric utilities to invest in energy conservation
projects through the IRP and CIP processes. Minnesota Statutes currently require all
investor-owned electric utilities without nuclear plants (Interstate Power Company,
Otter Tail Power Company, Minnesota Power Company and Northwestern Wisconsin
Power Company) to invest 1.5 percent of their gross operating revenues in energy
conservation improvements through CIP.

Utilities with nuclear plants (NSP) must invest 2.0 percent of their gross
operating revenues. Municipal and cooperative electric utilities, although not subject to
CIP, are also required to invest specific percentages in energy conservation: municipal
utilities must spend 0.5 percent of their gross operating revenues, while cooperatives
must spend 1.5 percent. Municipal and cooperative utilities must submit annual reports
on their DSM efforts for review by the Department.

Under the Department’s administration of CIP, energy savings have increased
from 108,170 MWh in 1991 to 495,552 MWh in 1995. Since 1991, the CIP program has
resulted in enough annual energy savings to provide electricity to 181,000 Minnesota
households. The energy and demand savings of Minnesota’s four large electric IOUs
are provided in Figure IV-12 below.
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Figure IV-12
CIP Electric Energy and Demand Savings

kW Saved (Demand)
1991 1992 1993 1994 1995
Electric Actual Actual Actual Actual Actual Total
Interstate 37 663 511 1,515 2,419 5,145
Minnesota Power 341 3,089 9,131 9,094 10,008 31,663
NSP 171,896 105,461 168,575 153,024 170,565 769,521
Otter Tail Power 586 1.010 1.903 2,867 3434 9,800
Total 172,860 110,223 180,120 166,500 186,426 816,129
kWh Saved (Energy Use)
1991 1992 1993 1994 1995
Electric Actual Actual Actual Actual Actual Total
Interstate 421,578 3,568,800 2,837,400 4,052,400 8,347,380 19,227,558
Minnesota Power 4,299,000 30,529,355 68,419,287 112,475,059 44,072,581 259,795,282
NSP 102,679,000 162,010,000 265,480,000 339,152,000 431,162,000 1,300,483,000
Otter Tail Power 770,730 4,284 548 7.371.451 8930933 11.970.185 33,327,847
Total 108,170,308 200,392,703 344,108,138 464,610,392 495,552,146 1,612,883,687

In the IRP process energy efficiency is treated as a resource which competes
against supply-side resources to meet customers’ energy needs. The cost of DSM is
weighed against the cost of incremental supply-side additions. The Commission
approves DSM goals that meet projected energy needs at the lowest social cost. The
utility then provides energy-efficiency services to customers to substitute for or
complement supply-side resources such as generation units and transmission lines.

To encourage DSM investments, the PUC has established financial incentives for
electric IOUs. These incentives reward utilities for good performance in implementing
demand-side programs and compensate them for losses due to reduced sales.
Regulators use these incentives to level the playing field between supply- and demand-
side resources.

Future Directions. The Department has established an aggressive goal of
increasing the efficiency of the State's energy use per real dollar of gross state product
by 30 percent, by the year 2020. Consequently, the Department has a strong interest in
ensuring that a restructured electric industry promotes energy efficiency. We believe a
restructured electric industry-can become more-efficient;-it-may simply use different
vehicles than those presently used.

In a more competitive industry, whether competition is limited to wholesale
transactions or also includes retail transactions, the owners of generation units will have
a stronger incentive to operate their facilities efficiently. Their profits will not be based
on a regulatory determination of a reasonable return on investment, but on their ability
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o provide reliable services at low prices. The Department believes this incentive will
ave substantial, although inestimable, impacts on energy efficiency. In addition,
ustomers are more likely to pay prices that vary with their time of use; therefore, they
re more likely to shift their usage to periods when prices are lower and capacity is not
in short supply.

The State may have to rely increasingly on new variations of old mechanisms for
elivering energy-efficiency services. Although some stakeholders have cited industry
estructuring as a reason for discontinuing state-mandated utility DSM programs, there
‘may still be many barriers to energy efficiency that the State has an interest in
wvercoming. For example, some customers (e.g., renters who are not separately

etered for their electricity) will have little incentive to invest in energy efficiency. In
ddition, many customers, particularly small businesses, w1ll not be able to afford the
_up-front investment costs.

To help overcome these market barriers, the State could require all future power
‘marketers (i.e., entities that sell energy to end-use customers) to deliver a certain level of
energy-efficiency services. In the meantime, the State could consider allowing utilities
to use some of their CIP funds to improve the efficiency of existing generation,
‘transmission and distribution facilities. These investments would foster energy
efficiency while preparing utilities for competition.

Energy efficiency is often the most inexpensive way to deliver energy services |
and improve the State’s environmental quality. The Department will continue to |
explore new ways of promoting energy efficiency.

G. ENVIRONMENTAL CONSIDERATIONS
1. Quantification of Environmental Costs_

In 1993 the Minnesota Legislature enacted Minnesota Statutes section 216B.2422,
subdivision 3(a). This statute requires the Commission "to quantify and establish a |
range of environmental costs associated with each method of electricity generation."

Utilities must use these values when evaluating various generation resource options in

proceedings before the Commission. The fundamental purpose of quantifying

environmental costs is to value more precisely and explicitly the impacts of electric

generation that are not reflected in the prices of the generator s inputs, but which entail

areal cost to society.

The Commission established a range of interim environmental-cost values on
March 1, 1995. These interim values are provided in Figure IV-13.
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Figure IV-13

Interim Values for Environmental Costs

Low Value High Value
Emission $/ton $/ton
Sulfur Dioxide (SO2) $0.00 $300.00
Nitrogen Oxide (NOy) $68.80 $1,640.00
Volatile Organic Compounds (VOC) $1,180.00 $1,200.00
Particulates (PM-10) <o - $166.60 $2,380.00 -
Carbon Dioxide {CO2) $5.99 $13.60

This initiative is important not because it requires utilities and agencies to
onsider new impacts -- these same impacts were considered previously on a qualitative
basis. The importance of quantifying environmental costs is that it allows stakeholders
to compare internal resource costs with other important factors on an "apples-to-apples"
or “dollar-to-dollar” basis. By explicitly considering the full social costs of generation
resources, the Commission can promote resources that offer the greatest net value to the
State. Otherwise, a utility may choose a resource mix that meets a given energy need at
‘the lowest private cost, but is less desirable from a societal perspective.

But the Department recognizes that other means of accounting for environmental
impacts may be more appropriate, particularly if non-utility sellers of generation
services can bypass the environmental-cost statute by selling directly to end-users. One
promising solution is a market-based allowance-trading program, similar to the one
presently used for SO7 emissions. This program is described in more detail below. The
Department believes that allowance trading programs can promote emissions
reductions at the lowest possible cost. Also, these programs can be applied to all energy
providers, not just utilities. Conceivably, a producer of cement, a natural-gas utility and
an electric utility could all be required to obtain sufficient allowances to cover their
actual emissions. This broad application of environmental regulations would ensure a
more appropriate allocation of resources throughout the region.

2. Clean Air Act Amendments

Minnesota’s electric utilities must limit emissions of SO and NOy from their
units to comply with Title IV of the Clean Air Act Amendments of 1990 (CAAA). The
CAAA’s reduction program has two phases. Phase I began in 1995 and Phase II begins
in 2000.

The CAAA limits SO; emissions from electric utilities to 8.9 million tons annually
beginning in 2000. This 8.9 million tons is allocated to affected units based primarily on
past operating conditions. The Environmental Protection Agency (EPA) requires
utilities to hold one allowance for each ton of SO emitted by their affected units.
Minnesota utilities affected by the CAAA estimate that their allowance allotments for
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Phases I and II will allow them to cover forecasted emissions levels and maintain a
small operating reserve.

In addition, the CAAA limits NOx emission rates for certain coal-fired boilers.
The Act also “bundles” SO and NOx compliance. If a unit must comply with SO,
reductions during Phases I or II, then it must also meet the CAAA’s NOx reduction
requirements.

The EPA has not yet decided on its process for establishing limits on NOx
emission rates for utility-boilers:~Consequently, Minnesota utilities affected by NOx
egulations have not completed their compliance plans.

VI.  SUMMARY AND RECOMMENDATIONS

; The Department projects that the State’s use of electricity will expand by 44
percent between 1994 and 2020. Before 2020, the State must wrestle with the issues of
~ how to properly dispose of spent nuclear fuel and meet the growing demand for
electricity. During this time, the structure of the electric utility industry will change
significantly. Minnesota must plan for these changes to ensure that customers receive
low-cost, safe and reliable services, and to account for the environmental and socio-

- economic impacts of delivering such services.

; The Department recommends that Minnesota adopt the strategies and action
steps listed below.

Strategy 1 - Timely Removal of Minnesota’s Nuclear Waste: Ensure that DOE
begins to remove Minnesota’s nuclear waste by 2000, and hold DOE to its schedule
for operating a permanent nuclear-waste repository by 2010.

To implement this strategy, the Department recommends the following actions
steps:

1. Take all viable actions -- including legislative, legal and administrative
initiatives -- to hold the federal government to its obligation to store nuclear
waste.

2. Develop and implement actions that protect Minnesota consumers from the
costs and consequences of delays in the federal nuclear-waste disposal

program.

increase the effectiveness of Minnesota initiatives.
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Strategy 2 - Nuclear Licensing: Protect a strong state role in future nuclear
licensing.

To implement this strategy, the Department recommends the following action
steps:

- 1.7 Actively participate'in federal initiatives-and proceedings on nuclear
licensing.

2. Oppose actions that weaken Minnesota’s right to review and approve major
energy facilities located within our borders and serving our residents.

3. Support extending the State’s Certificate of Need process to nuclear
relicensing.

4. Maintain close contact with Minnesota’s congressional delegation and seek
support of our initiatives and positions.

5. Work cooperatively with national organizations and other states that support
our views.

Strategy 3 - Increased Competition: Promote competition and customer choice
in the market for generation services.

To implement this strategy, the Department recommends the following action
steps:

1. Support, participate in and help shape FERC's efforts to implement open-
access transmission.

2. Support and actively participate in MAPP’s efforts to reformulate itself as an
RTG, reliability council and marketer of power and energy.

‘3. 'Encourage competitive-bidding programs for 4ll electric utilities needing
generation resources, for as long as these utilities continue to provide
generation services to retail customers.

4. Implement a customer-choice program that will offer customers additional
options for generation services while minimizing stranded costs.
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5. Support market-based mechanisms for incorporating residual environmental
costs - such as the SO, allowance-trading program -- that apply equally to all
potential generators.

6. Price utility services at cost to prevent customers from taking power and
energy from independent generators when the utility’s generation is less
expensive.

7. Closely monitor developments in other states and at the federal level.

Strategy 4 - Regional Regulation: Rely more on regional bodies and inter-state
cooperation to better coordinate the operations of the regional bulk-power
network and the resource planning of multi-state utilities.

To implement this strategy, the Department recommends the following action
steps:

1. Pursue regional review of NSP’s integrated resource plans with state
regulatory commissions in Michigan, Minnesota, North Dakota, South Dakota
and Wisconsin.

2. Work with regulators in the Upper Midwest to implement regional solutions
to transmission planning and operations and develop joint positions on RTG
and ISO issues.

Strategy 5 - Performance-Based Regulation: Provide direct financial incentives
for utilities to offer better services in monopolistic markets.

To implement this strategy, the Department recommends the following action
steps:

1. Pursue legislative changes and policy initiatives that would allow the
development of a pilot PBR plan for at least one electric utility.

2. 'Ensureé that such plans cover hot orily price, buit 6ther public-interest goals
such as quality of service, environmental quality and safety.

Minnesota Department of Public Service 23




Strategy 6 - Energy Efficiency: Improve the efficiency of Minnesota’s energy
use per real dollar of gross state product.

To implement this strategy, the Department recommends the following action

teps:

1. Continue to educate Minnesota residents, businesses and industries on the
many ways energy efficiency canlower their energy costs and improve the
State’s environmental quality.

2. Continue to support reasonable and effective DSM incentive programs for
utilities.

3. Continue to solicit funding for a state-wide program that provides education
~ on construction techniques to increase energy efficiency and meet applicable
State building codes, while maintaining proper indoor air quality.

4. Continue to reassess the most appropriate uses of CIP funds and channel
them to areas where potential energy savings are greatest.

5. Actively support periodic updates to federal standards for technologies used
by commercial, industrial, residential and agriculture customers.
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INTRODUCTION

Natural gas is increasing its market share compared to other, traditional fuels.
This increase is occurring for many reasons. Because advances in exploration
echnologies have allowed discoveries of new sources of natural gas, plentiful and
xpanding supplies are currently available at a comparatively low price. Also,
ompared to other fossil fuels, there are fewer environmental emissions when using
atural gas. Moreover, recent technological advances have expanded uses of natural
as. Examples of new technologies using natural gas include:

e Alternative Fuel Vehicles (AFVs);
e cogeneration;

e combustion turbines and combined-cycle units for electric power generation
(baseload, intermediate, and peaking); and

e gas air conditioning, particularly in the Commercial and Industrial sector.

The gas industry has changed dramatically in the last two decades. In the 1970s,
the three sectors of the gas industry--production (or supply), transportation, and local
distribution--were rigorously regulated. FERC regulated the production and
transportation sectors, while individual states regulated the local distribution sector.

In response to natural gas shortages, cost increases and falling reserves in the
1970s and early 1980s, federal reforms were enacted to restructure the production and,
~ to a lesser extent, transportation sectors of the natural-gas industry. These changes
allowed the market to work more efficiently. Today all gas supplies flowing on
pipelines are purchased from unregulated gas suppliers. Transportation services

_ (interstate pipelines) are still regulated to a large degree, but some services are
becoming increasingly competitive. Distribution services (local utilities) remain
regulated by individual states.

The traditional ways of selling and transporting gas are being transformed to
better meet customers' individual needs. A future challenge for the industry and
regulators is ensuring that competition in the supply area is implemented properly, so
that it can translate into more choices and greater benefits for customers in Minnesota.
Another future challenge is achieving increased efficiencies in the monopolistic local
distribution sector by tyinga utility's profits to-its performance.
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I. INDUSTRY AND STATE BACKGROUND
INDUSTRY HISTORY

Natural gas first became available for residential use in the U. S. and Minnesota
in the 1920s and 1930s. National regulation began in 1938. Subsequently, federal price
controls created a gap between the amount of gas producers were willing to provide at
this controlled price and the amount of gas consumers used at that price. The result
was shortages. In the late 1970s, as the production of natural gas declined, Congress
enacted the Natural Gas Policy Act to begin the process of decontrolling wellhead prices
of natural gas. This initiative allowed the supply sector of the natural gas industry to
become more market-driven and competitive. The removal of price controls corrected
the previous price distortions. That is, higher prices stimulated exploration and drilling
and increased the amount of gas available. Consumers also responded to increasing
prices by implementing energy-efficiency and fuel-switching measures, lowering the
demand for natural gas. As a result, in the 1980s prices fell as supplies expanded.

At the same time, the federal government introduced more competition at the
wellhead by allowing local distribution companies (LDCs) and large retail customers to
purchase gas directly from unregulated gas marketers, rather than buy gas solely from
interstate pipelines. It is important to note that the production of natural gas--as
opposed to the transportation or distribution of natural gas--was never a natural
monopoly. A large number of competitive suppliers have historically produced natural
gas. However, there were limited numbers of buyers--mostly interstate pipelines. The
federal government promoted competition by making it easier for LDCs and large
customers to purchase gas directly from suppliers. Predictably, abandoning price
controls and introducing more competition eventually yielded more stable supplies and
lower prices.

In the mid 1980s, the federal government also began changing the way it
regulates the transportation sector. When industry regulation was first implemented in
1938, the transportation of natural gas supply was strictly regulated. Today FERC
continues to oversee transportation. But instead of rigorously regulating every aspect of
transportation service, FERC sets parameters and guidelines for operating procedures
and prices. Pipelines are then free to provide transportation services within these broad
parameters. '

- States-are responding-to these changes-in-federal regulation by examining
changes in the regulation of LDC services. Just as the federal government continues to
regulate transportation services, states continue to regulate distribution services.
However, states may allow more customers to choose the companies that will provide
gas-supply services on an unregulated basis. To some extent, particularly for large LDC
customers, this choice already exists. ,
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To summarize, during the past 20 years there have been many changes in how
the natural gas industry meets customers' needs. The shift from heavily regulated
services to competitive, market-driven services continues. But since local distribution
remains a natural monopoly, the impetus in this area is to promote increased
efficiencies by establishing appropriate regulatory surrogates for competition.

INDUSTRY IN MINNESOTA

Minnesota's supply of natural gas comes from two primary locations: the
southern United States (Gulf of Mexico/Texas/Oklahoma) and Canada. Natural gas is
transported from production fields through one or more interstate pipeline systems. As
discussed above, FERC regulates these pipelines. Northern Natural Gas Company
NNG) is the major pipeline transporter of domestic natural gas to Minnesota, while
Viking Gas Transmission Company and Great Lakes Transmission Company transport
natural gas into Minnesota from Canada (Figure V-1). NorAm, the parent of
Minnegasco, also operates one, small intrastate transportation pipeline called Minnesota
Intrastate Pipeline Company (MIPC). Once it reaches Minnesota, natural gas is

_ delivered to the State's seven LDCs, to municipal gas utilities, or directly to end-users.
The Minnesota Public Utilities Commission oversees the LDCs and regulates their
 prices and conditions of service.

—~
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Figure V-1: Major Natural Gas Pipelines in Minnesota
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II. NATURAL GAS USE, EXPENDITURES AND PRICES

; The consumption of natural gas grew rapidly prior to the mid-1970s. But in the
late 1970s consumption dropped sharply, particularly in the industrial and electric
.generation sectors. Since then, the use of natural gas has slowly increased. Figure V-2
provides historical consumption levels by sector in Minnesota.

Figure V-2: Historical Natural Gas Consumption By Sector 1960-1994
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In 1994 Minnesotans used approximately 319 trillion BTUs of natural gas.
Residential customers consumed approximately 38 percent of that total, commercial
customers approximately 25 percent, and industrial customers approximately 30
percent. Electric utilities and interstate pipeline compressor stations (used to move
natural gasinto and through-Minnesota)-accounted-for the remaining 7 percent (Figure
V-3). Minnesota households and businesses rely on natural gas primarily for primary
heating, water heating and cooking (Figure V-4).
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Figure V-3: 1994 Natural Gas Consumption by Sector
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Figure V-4: 1994 Residential and Commercial Demand for Natural Gas
by End-Use
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Expenditures on natural gas have declined over the last several years due to
falling or stable prices (Figure V-5). In 1994 Minnesota expenditures on natural gas
were approximately $1.3 billion, or 5 percent lower than peak expenditures in 1984.
This decrease is largely due to the decrease in the price of natural gas itself. The
expenditures by market sector are presented in Figure V-5, while the real prices for
natural gas are provided in Figure V-6.
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Figure V-5: Natural Gas Expenditures By Sector 1960-1994 (Nominal
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As illustrated by Figures V-5 and V-6, natural gas has become a competitive
ergy source in the U.S. and Minnesota.

IV. CURRENT TRENDS AND FUTURE CONCERNS AND DIRECTIONS
UNBUNDLED SERVICES

Background. As discussed in the beginning of this chapter, federal regulation of
he production.of natural gas has.changed significantly. To a lesser extent, federal
egulation of the transportation sector has also changed. As a result, interstate pipelines
no longer provide a package of all gas services to their customers. To illustrate, NNG, the
major transporter of natural gas to Minnesota, no longer obtains gas supplies for its
-ustomers. Minnesota's LDCs or end-use customers must obtain their own gas supplies,
which NNG then delivers through its pipeline at regulated transportation rates.

In the mid-1980s Minnesota's LDCs voluntarily "unbundled" their transportation
ervices from their sales services. In other words, gas supplies and the transportation of
as supplies were provided and priced separately, rather than offered to customers as
ne combined package. (However, no LDCs require large, non-captive customers to

ake transportation rather than sales service.) Along with providing transportation
ervice, most gas companies offer gas-supply services, along with other gas marketers,
n an unregulated basis. In addition, in 1987 LDCs were allowed to use flexible pricing
or large customers with alternatives to natural-gas service. (See discussion of flexible
ates later in this chapter and in Chapter 8).

Current Trends. Increasing competition in the production sector is prompting
 changes in the delivery of gas services to retail customers. Changes include the
following:

e Separating LDC customers into captive markets (i.e., customers who do not
have the ability to choose an alternate fuel or alternate gas supplier) and non-
captive markets.

¢ Allowing LDCs to use flexible pricing to respond, within some established
economic safeguards, to changes in market prices.

e Allowing LDCs to offer unregulated commodity gas service to non-captive
customers.

e Allowing customers to trade excess and deficient supplies on electronic
bulletin boards (and deciding how that revenue is shared between ratepayers
and stockholders).

e Using newly developed futures markets and other financial mechanisms to
lower gas-supply costs.
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e Reassessing the LDCs' obligation to serve non-captive customers.

o Allowing "aggregation services." (Aggregation services allow LDCs and
unregulated suppliers to provide gas supplies to groups of small LDC
transportation customers, rather than manage each customer separately.)

Minnesota has been addressing the further unbundling of services on a case-by-
-ase basis. This approach has yielded various methods of unbundling costs and
services. For example, some companies have unbundled the cost of balancing gas on

he pipeline system by.imposing.separate.charges on its customers for such services.
One company handles part of the balancing costs by requiring its transportation
ustomers to work directly with the pipeline delivering the gas. Allowing these varying
mechanisms should help Minnesota learn the advantages and disadvantages of
different approaches to unbundling.

Future Concerns and Directions. The Department supports a recent proposal by
Minnegasco for an experimental service wherein unregulated gas suppliers could
ggregate service for groups of small customers, thus offering more options to these
customers. The Department intends to aggressively support and monitor this service
over the next three years.

The Department will also support other unbundling and aggregator proposals
that promote customer choice and cost reduction. Potential strategies include the
following:

* Allowing LDCs to offer only unbundled (rather than bundled) transportation
and sales service to large, non-captive customers.

e Allowing LDCs to provide only transportation service to large customers,
thereby causing these customers to rely on competitive providers for their gas
supplies.

» Allowing gas suppliers to procure gas for groups of small commercial
customers, and perhaps residential customers, if aggregator services can
provide additional options for reliable service at reasonable rates.

By testing and monitoring the advantages and disadvantages of small-scale
aggregator and unbundling programs, Minnesota can adopt well-reasoned responses to
changes in the natural-gas industry.
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PERFORMANCE-BASED REGULATION
1. Gas Purchasing

Background. One approach for inducing increased efficiencies in gas purchasing
y local utilities is performance-based regulation (PBR). In essence, PBR simulates a

mpetitive environment for the monopolistic LDCs. PBRs can be developed for gas
urchasing, distribution services, or both. However, over the past couple years the
Department has focused on developing PBR plans for gas purchasing. The Department
ecided to concentrate on gas purchasing for three reasons. First, there is a compelling
eed to encourage gas utilities to lower their gas costs. Gas utilities now have many
alternatives for obtaining the best mix of gas supplies. Consequently, they are no longer
"price takers." Second, traditional, after-the-fact prudence reviews of gas purchasing are
becoming more difficult to conduct. A PBR plan is the best alternative for ensuring
reliable and low-cost supply services to customers. Third, gas costs represent about
two-thirds of the total costs of a typical LDC. Consequently, the potential benefits to
ratepayers of encouraging utilities to aggressively seek low-cost, reliable gas supplies
are substantial.

Current Trends and Future Concerns and Directions. During the 1995
Legislative session the Commission, with the support of the Department, the Office of
Attorney General (OAG) and utilities, sponsored a bill to explicitly allow and establish
criteria for gas-purchasing PBR plans. . The Legislature ultimately passed this bill. The
Department subsequently worked extensively with Minnegasco in 1995 and 1996 to
develop a pilot PBR plan consistent with this legislation. The Commission approved
the pilot plan in the spring of 1996. The Department will continue to monitor this plan
and support the use of gas-purchasing PBR for all gas utilities.

As PBR is developed and implemented for gas purchasing, regulators will
increasingly question whether purchased gas adjustments (PGAs) should be refined or
~ eliminated entirely. State regulators established PGAs in the 1970s when prices
escalated rapidly. At that time pipelines were virtually the only suppliers of natural
gas, and FERC heavily regulated their rates. Because gas costs were already regulated
~and LDCs had essentially no control over their gas costs, PGAs appropriately allowed
LDCs to pass through changes in gas costs automatically. Consequently, there was no
~ need for lengthy and expensive rate cases every time gas prices rose or fell.

In contrast, federal changes over the past few years have now given LDCs almost
complete responsibility for purchasing and managing their gas supplies. It now seems
inappropriate to allow the automatic pass-through of all changes in gas costs without at
least addressing the LDCs' increased responsibility. The Department will continue to
assess the need for PGAs as we gain more experience with PBR mechanisms.
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2. Local Distribution Services

Background. Due to the high cost of having competing companies install their
own distribution systems in a community, the local distribution of natural gas will
continue to be a monopolistic, regulated service. Because natural monopolies have little
incentive to provide the best services at the least cost, the Department supports
alternative approaches to traditional regulation that further the public interest.

The Department believes that incentive regulation is the optlmal alternative to
traditional regulation._The weakest aspect of traditional regulatlon is its questionable
ability to encourage operating efficiencies or to stimulate "entrepreneurial-style"
responsiveness to customers. Traditional regulation may not stimulate the rapid
introduction of new services or add value to existing services. It may also not
encourage companies to respond to the particular needs of various sub-markets or to
continually test the marketplace to determine the types of value-added services that
customers may desire in the changing gas market. The Department believes that an
incentive-based regulatory approach would correct this situation; utilities would have a
financial incentive to actively pursue least-cost strategies, while maintaining reliable
services.

Current Trends and Future Concerns and Directions. The Department supports
the continued investigation of PBR plans for the distribution services of all regulated
gas utilities. Of course, any such plans must balance a variety of public-interest goals--
such as price, reliability, safety, environmental impacts, etc.

C: ENERGY EFFICIENCY AND FINANCIAL INCENTIVES

Background. Since 1983 the Legislature has mandated that public utilities
participate in CIP. In 1991 this legislation was amended to require utilities to spend a
specific amount on CIP. By 1995, all investor-owned gas utilities were required to
invest at least 0.5 percent of gross operating revenues on conservation projects. The

~ Legislature placed CIP under the direction of the Department in 1990. The

- Commissioner is empowered to specify the interest rates, prices and terms under which
_conservation improvements may be offered. The legislation also directs the

- Commissioner to give special consideration to projects for low-income customers. Cost-
effective projects are mandated, unless special considerations apply.
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Figure V-7: Total CIP Expenditures by Minnesota Gas Utilities
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Current Trends. As shown in Figure V-7, under the Department's
‘administration of CIP yearly expenditures have increased from $5,840,685 in 1992-1993
to $13,105,465 in 1995-1996--an increase of 125 percent. As illustrated in Figure V-8, all
participating gas utilities are meeting or exceeding their spending requirements. Many
of the conservation projects are provided to low-income customers to help meet their
_heating needs. In the last few years, gas savings have increased dramatically as utilities
‘have implemented additional investments in conservation for commercial and
_industrial customers to help capture the large potential energy savings in those markets.

Figure V-8: Percent of Minnesota Gas Utility Revenues Allocated to CIP Projects
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As with the electric utilities, the Department has supported and the Commission
_has approved CIP financial incentives for Minnesota's LDCs. The purpose of these
incentives is to encourage additional cost-effective investment in conservation and

- demand-side resources, reward good performance in implementing these projects, and
 compensate the LDCs for revenue losses they experience from effective programs.

Future Concerns and Directions. Conservation, along with financial incentives,
‘will continue to be a vital part of future gas utility service. Conservation projects can
lower a utility's costs of obtaining gas supplies and reduce the need for new supplies,

. thereby providing environmental benefits. . Conservation also helps customers manage
_and lower their utility bills, which may decrease the number of bills in arrears. The
Department has participated in a Commission task force to evaluate the effectiveness of
financial incentive programs, and has used this forum to offer recommendations
regarding the future use and design of incentives for conservation and demand-side
management. Encouraging cost-effective conservation in the natural-gas market will be
a critical component of any Department effort to achieve our broad policy goal of a 30-
_percent increase in energy efficiency.

D. EXPANSIONS TO NEW SERVICE AREAS

Background. Unlike electricity, natural gas is not available in all areas of
Minnesota. It is often costly to install the necessary pipes to towns that do not already
_have natural-gas service. In many cases, the incremental cost of expanding to these new
areas may exceed the increased revenues from new customers.

Current Trends and Future Concerns and Directions. Since existing utility
ratepayers do not receive any direct economic benefit from such expansions, the
Department supports surcharges on new customers so that the customers actually
receiving the benefits of the services pay for the costs of those services. The
Commission has approved such surcharges for several utilities. The surcharge lasts 15
years or until the utility recovers the cost of the expansion, whichever is shorter. Should
it take longer than 15 years for the project to pay for itself, then utility shareholders
must absorb the remaining costs. In this way, natural gas can be brought to those
communities that want it, without placing undue economic burden on existing
customers. For this reason, the Department will continue to support new area
surcharges.

E. FLEXIBLE RATES

Background. Flexible rates allow natural-gas utilities to respond to market
forces and benefit all customers on their systems. Utilities with flexible rates can lower
or raise rates within specified limits to meet, in a timely manner, the prices of
alternative fuels such as fuel oil, propane and coal. By lowering prices, natural-gas
utilities can retain customers who would otherwise be lost to other fuels. Allowing
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tilities to retain customers who have alternatives to natural gas ensures their continued
ntribution to the utilities' fixed costs, thereby reducing rates to all of the utilities'
stomers.

Current Trends and Future Concerns and Directions. The goals of flexible gas
tes are to respond to market forces, minimize the impact of market forces on

maining customers, retain customers when economical, send proper price signals, and
-omote the environmental benefits of natural gas. Utilities are currently using flexible
tes effectively to meet these goals. Consequently, the Department will continue to
port the use of flexible gas tariffs.

CAPACITY MANAGEMENT

Background. Determining the appropriate role for natural gas in the State's
energy portfolio requires efficient management of the natural-gas delivery system.

Current Trends and Future Concerns and Direction. Effective management of
he delivery of natural gas remains a critical goal. Increased consumer access to natural
gas and the development of new uses for natural gas may increase demand. Meeting
his increased demand may require expansion of the pipeline transportation and storage
systems. For this reason, the Department will continue its strategy of protecting
Minnesota's interest in future siting decisions involving natural-gas pipelines and
peaking plants. To accomplish this strategy, we will:

e actively participate in federal initiatives and proceedings on pipeline and
peaking-plant siting decisions,

* oppose any actions that weaken Minnesota's right to review and approve
major energy facilities located within the State,

* maintain close contact with Minnesota's congressional delegation and seek
support of our initiatives and positions, and

* participate in siting proceedings before the Minnesota Public Utilities
Commission.

The deregulation of natural-gas prices at the wellhead raises equally important
issues. The costs associated with inaccurately estimating the demand for natural gas are
rising, but at the same time utilities now have many more options to control such costs
through intelligent management of available capacity. Utilities can take advantage of
pipeline-provided "insurance," increased use of storage facilities, and short-term trades
of capacity between utilities. These options can help utilities reduce the costs associated
with large shifts in demand due to weather or other uncertainties. In some cases,
utilities can also capitalize on longer-term capac1ty—trad1ng options to guarantee lower
prices for future capacity.
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This analysis shows that the fuel or technology that appears most attractive today may
in fact have only temporary advantages. This uncertainty must be accounted for when
we make long-term energy decisions based on today's forecasts.
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Figure V-10: Average Natural Gas Prices 1976-2020 (Constant
1994 Dollars)
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Figure V-11: Natural Gas Expenditures 1976-2020 (Constant
1994 Dollars)
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VI. SUMMARY AND RECOMMENDATIONS

The natural-gas industry is undergoing significant changes as it adapts to new
procurement and cost-control strategies, emerging financial tools and new industry
structures encouraged by regulatory changes. All of these changes should be factored
into the development of a sound energy policy for Minnesota's future.

The Department recommends that Minnesota adopt the strategies and action
steps listed below.

Strategy 1 - PERFORMANCE-BASED RATES: Ensure that gas utilities have
incentives to provide the best services at the least cost by simulating competition
for LDCs. These initiatives should begin with gas-purchasing PBR plans for all

utilities, followed by PBR plans for distribution services.

To implement this strategy, the Department recommends the following action

- steps:

1. Take all viable actions -- including legislative and administrative initiatives -- to
ensure that PBR plans for gas purchasing are implemented for all utilities.

2. Work cooperatively with gas utilities and other affected interest groups to
monitor and improve the effectiveness of PBR plans for gas purchasing.

3. Investigate the use of PBR plans for distribution services. These plans should
balance a variety of public-interest goals, such as price, reliability, safety,
environmental impacts, etc.

4. Work cooperatively with gas utilities and other affected interest groups to
implement a pilot PBR plan for distribution services.

Strategy 2 - UNBUNDLING: Encourage competition where it is a viable option by
supporting new methods of providing gas services to customers. Examples include
allowing LDCs to offer unregulated commodity gas service to non-captive
customers; allowing customers to trade excess and deficient supplies on electronic
bulletin boards; and allowing unregulated gas suppliers to provide aggregate
services for groups of small customers.
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To implement this strategy, the Department recommends the following action
steps:

1. Monitor new approaches to supplying gas developed in other states.

2. Work cooperatively with gas utilities and other interest groups to develop pilot
programs for new services.

3. Work cooperatively with gas utilities and interested parties to monitor and
. increase the effectiveness of these pilot programs. -

Strategy 3 - PIPELINE AND PEAKING PLANT SITING: Protect a strong State
role in future pipeline and peaking plant siting decisions.

To implement this strategy, the Department recommends the following action

steps:

1. Actively participate in any federal initiatives and proceedings on pipeline and
peaking-plant siting decisions.

2. Oppose all actions that weaken Minnesota's right to review and approve major
energy facilities located within the State.

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

4. Participate in siting proceedings before the Minnesota Public Utilities
Commission.

Strategy 4 - ENERGY EFFICIENCY: Improve the efficiency of Minnesota's energy
use per real dollar of gross state product.
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To implement this strategy, the Department recommends the following action

Continue to educate Minnesota residents, businesses and industries on the many
ways energy efficiency can lower energy costs and improve the State's
environmental quality.

Continue to support reasonable and effective DSM incentive programs for
utilities.

Continue to solicit filhding for a state-wide pi'ogram that provides education on
construction techniques to increase energy efficiency and meet applicable State
building codes, while maintaining proper indoor air quality.

Continue to reassess the most appropriate uses of CIP funds and channel them to
areas where potential savings are greatest.
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L INTRODUCTION

The petroleum sector is a large piece of the State's energy picture and poses
several unique policy challenges.

First, crude oil is a commodity whose price is set by the world market. The State
of Minnesota is a "price-taker,” meaning our policies have little effect on the price of
crude oil. The same holds true for the nation as a whole. While the U.S. can help ensure
the availability of foreign petroleum supplies through trade negotiations, diplomacy
and military action, prices are inevitably based on global supply and demand. Of
course, prices to Minnesota end-users for petroleum products include transportation
and refining costs, which do depend on regional factors. In addition, the nation or State
can and does affect the price to end-users through taxes or fees at the gasoline pumps,
environmental requirements imposed on refineries, and other initiatives. Regardless,
the State and nation have relatively few tools for influencing petroleum prices and
-availability, particularly in comparison to other heavily regulated energy services such
as electricity and natural gas. Not only are electricity and natural-gas prices heavily
regulated, but the cost structures of the utility providers of these services depend much
more on regional and national factors.

Second, the high use of motor vehicles significantly influences our urban areas
and infrastructure. Over the past 100 years the nation has built an elaborate network of
roads and highways designed to meet the demands of an ever-increasing number of
motorists. State and federal taxes on gasoline and diesel fuel maintain this network.
Decommissioning an electric power plant is a small task compared to redesigning the
vast transportation infrastructure catering to millions of vehicles. Any energy policy
must recognize this existing infrastructure, and attempt to make changes that will
influence future decisions regarding additional road construction and urban planning.

Third, since petroleum is primarily a transportation fuel, the State's approach to
petroleum is not solely an energy-policy issue. The use of petroleum as a motor fuel
must also be considered in the context of a broad transportation policy.

These cautionary notes are not a prescription for paralysis. We can certainly
adopt or encourage sound energy policies affecting the use of petroleum products. Yet
we must also be pragmatic and recognize limits on the range of effective energy policies
at the state level.

In the following sections of this chapter we will identify historical trends in
petroleum consumption and prices, as well as anticipated future trends. We will then
discuss several key industry issues.
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II. PETROLEUM USE AND EXPENDITURES

A PETROLEUM PRODUCTION, CONSUMPTION AND EXPENDITURES BY
PRODUCT

Petroleum products -- including gasoline, fuel oil, jet fuel and propane--are the
largest sources of energy used within the State of Minnesota. In 1994 petroleum
products accounted for 30 percent of the State's total primary energy consumption and
36 percent of the State's total expenditures on primary energy. By 2020 petroleum use is
expected to grow by 57 percent, accounting for 32 percent of the State's primary energy
consumption and 45 percent of the State’s energy expenditures.

In 1994 gasoline accounted for the largest share of petroleum products in terms
of both consumption and expenditures (Figures VI-1 and VI-2). These percentages have
remained relatively constant since 1960 (Figures VI-3 and VI-4).

Figure VI-1: 1994 Petroleum Product Consumption
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Figure VI-2: 1994 Petroleum Product Expenditures
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Figure VI-3: Petroleum Product by Consumption by Fuel 1960-2020
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B. PETROLEUM PRODUCTION, CONSUMPTION AND EXPENDITURES BY
SECTOR

The transportation sector has historically been the largest user of petroleum. In
1994 this sector accounted for 78 percent of the State's total petroleum consumption and
expenditures (Figures VI-5 and VI-6). By 2020 these percentages are expected to
increase to 90 percent (Figures VI-7 and VI-8). This trend underscores the need to focus
on transportation when developing policies for the petroleum industry.

Figure VI-5: 1994 Petroleum Consumption by Sector
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Figure VI-6: 1994 Petroleum Expenditures By Sector
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Figure VI-7: Petroleum Product Consumption by Sector 1960-2020 (Excludes
Government and Oil Company Uses)
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C. REFINING AND TRANSPORTATION

Minnesota receives refined petroleum products from the Williams Brothers and
American pipelines operating in Minnesota, as well as from the Kanebec, Mobil and
 other pipelines operating just outside of the State. Area refineries include Ashland and
- Koch in the Twin Cities, Murphy in the Duluth area, and AMOCO in Mandan, North
~ Dakota. Petroleum products are shipped by truck all year, as well as by barge or tanker
on the Mississippi River and Great Lakes during the summer. Finally, rail shipments of
residual fuels and liquid petroleum gas are common during the winter.

III. CURRENT TRENDS AND FUTURE CONCERNS AND DIRECTIONS

A PRICE AND SUPPLY VOLATILITY

One of the most striking characteristics of petroleum is its price volatility. As

~ mentioned before, the price of crude oil is subject to the vagaries of the world market. The
fact that the production of crude oil has been concentrated in a politically unstable region
-- the Middle East -- has only exacerbated this volatility. Most people are familiar with the
~ shortages and dramatic price increases of the 1970s, although prices have stabilized during
_ the past 15 years. Historical and projected petroleum prices are provided in Figure VI-9.
Obviously, predicting petroleum prices over more than a few months is a risky

~ undertaking. These projections are simply our best estimates at this time.

Figure VI-9: Average Real Petroleum Product Prices 1960-2020 (Constant
1994 Dollars)
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Minnesota consumers can do little to reduce this price and supply volatility on
_ the world market. They can, however, mitigate their own price and supply risk by

~ conserving, expanding fuel-oil inventories when petroleum prices are low, and
maintaining the option to burn alternative fuels when possible.

The federal government also attempts to mitigate supply risks by maintaining a
_ Strategic Petroleum Reserve of crude oil. Based on 1995 data, this reserve represents
~ about 42 days of our total national consumption of petroleum or 81 days of our total

One positive trend is that the U.S. dependence on oil from Arab nations in the

~ Middle East is declining. This development may seem counter-intuitive, given recent

_ reports of the nation's increasing reliance on imported oil. But while the U.S. is indeed
~ relying more on oil imports, a greater percentage of these imports is coming from

_ countries outside of the Middle East, primarily Venezuela and Canada. Consequently,
_the nation's increasing reliance on imports is occurring at the same time as we are

_ reducing our reliance on supplies from the Middle East. These trends are illustrated in
Figure VI-10.

Figure VI-10

Imports as Percentage of U.S. Use of Crude Oil

Percentage of Percentage of Percentage of Percentage of

Crude Qil Crude Oil Crude Oil Crude Oil
Imported Imported Imported Imported
From Al From Arabic From Other From Non-Opec

Year Countries OPEC Countries OPEC Countries Countries

1990 44 14 12 18

1991 43 13 12 19

1992 45 12 13 20

1993 50 12 15 23

1994 51 12 15 24

1995 52 1 15 26

Sources: Petroleum Supply Annual and Petroleum Supply Monthly.

B. ..ENVIRONMENTAL IMPACTS
1. Introduction
The use of petroleum products imposes a variety of environmental impacts.

Perhaps the most important and visible impact is harmful emissions from automobiles.
While emission levels from a single automobile are much less than emission levels from
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a typical smokestack, there are many more motor vehicles than smokestacks. For some
es of emission, the cumulative effect of all these motor vehicles dwarfs the combined
effects of all other energy uses.

Among the emissions attributable to the use of petroleum products are carbon
monoxide, carbon dioxide, sulfur dioxide, nitrogen oxides, suspended particulates,
volatile organic compounds, nitrous oxides and methane. Figure VI-11 lists the
~ estimated statewide levels of these emissions in 1994. This figure also breaks down
these estimates into emissions from the use of petroleum products in transportation,
emissions from other uses of petroleum, and emissions from sources other than
petroleum uses.

Figure VI-11
1994 Minnesota Estimated Pollutants
(in Short Tons)
Other Al Other Al
Transportation Petroleum Petroleum Fuels Fuels
Sulfur Dioxide 40,067 8,420 48,487 21,415 69,902
Nitrogen Oxides 179,631 4,774 184,405 25,721 210,126
Total Suspended Particles 8,294 770 9,064 31,603 40,667
Volatile Organic Compounds 141,274 354 141,628 50,794 192,422
Nitrogen Oxides 0 493 493 719 1,212
Carbon Monoxide 716,695 1,085 717,780 139,003 856,783

As illustrated in Figure VI-11, emissions of carbon monoxide are a particularly
serious concern in the petroleum sector. Transportation sources alone emitted 716,700
tons of carbon monoxide in 1994, which is 84 percent of total statewide emissions.

These emissions are most worrisome in the Twin Cities; in 1994 the U.S. Environmental
Protection Agency again included Minneapolis/St. Paul on its list of non-compliance
areas for carbon monoxide. !

The federal government and the State have enacted a variety of regulations to
address negative environmental impacts in the petroleum sector. A description of some
of the most important regulations is provided below.
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2. Federal Clean Air Act and 1990 Clean Air Act Amendments

a. Introduction

The federal Clean Air Act (CAA), including the 1990 amendments to the CAA,
impose a variety of environmental regulations affecting a wide range of industries. The
petroleum sector is affected by a variety of provisions designed to:

e improve the fuel efficiency of the nation's fleet of motor vehicles (CAFE
standards),

e reduce the evaporation of fuel in motor vehicles,

s reduce emissions of various pollutants from motor vehicles (tailpipe
emissions),

e phase out leaded gasoline, and

e improve emissions controls in the engine (e.g., catalytic converters and ERG
valves).

b. CAFE Standards

The federal government began establishing fuel-efficiency standards for motor
vehicles in 1977. These standards have improved the efficiency of passenger cars by
approximately 50 percent since 1970. Current Corporate Average Fuel Efficiency
(CAFE) standards require automobile manufactures to achieve an average fuel
efficiency of about 27.5 miles per gallon. No increase in these standards is projected. (A
separate set of CAFE standards apply to light-duty trucks such as sport utility vehicles,
vans, and mini-vans. These standards are more lenient.)

c. Limits on Evaporation Rate of Gasoline
Federal law requires a lower Reid Evaporation Pressure (RVP), or evaporation
rate, for gasoline sold during the summer. While winter gasoline can be as high as 13.5
RVP, summer gasoline must be below 9.0 RVP. (The government has granted a waiver
to some alternative-fuel options because they could not meet this standard.)

d. Reductions in Tailpipe Emissions

Since the 1970s, the CAA has required motor-vehicle manufacturers to install
catalytic converters and ERG valves to ensure complete combustion of petroleum fuels.
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e. Phase-Out of Leaded Gasoline

The CAA has led to the gradual phase-out of leaded gasoline. No leaded
gasoline has been sold in Minnesota since July 1, 1993.

f.  Federal Requirements for Low-Sulfur Diesel Fuels

The CAA has required reduced-sulfur diesel fuel for all on-road use since 1993.
This fuel contains less than 0.5 percent sulfur by weight, which lowers the sulfur
content to 25 to 30 percent of the sulfur content normally found in fuel oil.

3. Federal and Minnesota Requirements for Cleaning Up Leaking Underground
Storage Tanks

Federal law requires owners to clean up leaking underground storage tanks. To
finance this clean-up the State of Minnesota imposes a periodic fee of 1.5¢ to 2.0¢ per
gallon on all gasoline sold in Minnesota.

4. Minnesota Oxygenate Requirement

Under Minnesota statutes all gasoline sold in the State in a non-compliance area
for carbon monoxide must contain at least 2.7 percent oxygen by weight. (The Twin
Cities is currently the only non-compliance area in Minnesota.) After October 1, 1997,
all gasoline sold in Minnesota must meet this requirement. The Department's Division
of Weights and Measures operates a petroleum testing laboratory that regularly tests
samples obtained by Department inspectors. The objectives of this testing are to ensure
fuel quality and compliance with the State's oxygenate requirement.

5. Conclusion

In total these programs significantly reduce the environmental costs attributable
to the petroleum sector. But these gains must be placed in perspective. For instance,
while the average fuel efficiency in the U.S. has increased by about 50 percent since
1970, the number of vehicle-miles in Minnesota has increased by about 44 percent over
the same period. In other words, in Minnesota additional driving has almost
completely offset the improved fuel efficiency per vehicle.

C. TRANSPORTATION

The transportation sector currently accounts for 78 percent of the State's use of
petroleum products. This share will increase in the future. By 2020 the Department
projects that transportation's share of the petroleum market will increase to 90 percent.
This projected increase is based on several factors. First, from 1970 to 1994 vehicle-miles
in Minnesota increased by an‘average annual rate of 2.3 percent. Second, vehicle
registration numbers show a decrease in regular passenger vehicles, but a sharp
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increase in light-duty trucks (sport utility vehicles, mini vans and full-sized vans).
Therefore, it is less likely that we will achieve the goals of the more stringent fuel-
economy standards. Third, the use of petroleum products for residential space heating,
cooking, drying and water heating is expected to remain fairly constant, in total, over
the same period.

Meeting the statewide goal of increasing energy efficiency by 30 percent by 2020
will require some efficiency improvements in transportation. As mentioned above, the
federal government currently imposes standards for fuel efficiency on automobile
manufacturers. These standards have contributed significantly to increased efficiency.
But with the price of gasoline at relatively low levels over the past few years, there is
dwindling governmental support for more stringent efficiency standards. Given
current trends, the Department estimates that fuel efficiency in the transportation sector
will improve by approximately 3.1 percent from 1990 to 2020. (This estimate includes
residential automobiles only. Vans, trucks, and other vehicles registered as
"commercial" vehicles, regardless of their actual use, are not included in this estimate.)
Our Baseline forecast does not assume more stringent CAFE standards.

D. SPACE HEATING

Petroleum fuels are often used for space heating. Residential users are primarily
located in small towns or rural areas that do not have access to natural gas. Commercial
and industrial consumers often use fuel oils or residual oils as a backup to their natural-
~ gas service. These customers are willing to have their natural-gas service interrupted in
return for lower rates.

The current percentage of Minnesota residential customers depending on natural
gas, electricity and petroleum products for their primary space-heating needs is
provided in Figure VI-12. The use of fuel oil for space heating is expected to decline
_ over time. Residents of towns without natural-gas service have demonstrated a
willingness to pay natural-gas utilities for the additional costs of expanding their gas
distribution system into these towns. (See Chapters 5 and 8 for more discussion of this
issue.) Consequently, natural gas will make further inroads into the residential market.

Commercial and industrial customers are expected to continue to burn fuel oil as
a backup to natural-gas or electric service, although the more stringent requirements on
underground tanks may deter some consumers from using fuel oil for this purpose.
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Figure VI-12: Percentage of Minnesota Households Using Various
Fuels for Primary Heating in 1994

Wood 5%
Other Fuel 1%

Electricity 1%

Petroleum Products 18% Natural Gas 65%

IV. SUMMARY AND RECOMMENDATIONS

The transportation sector is the dominant user of petroleum products, and will
_ only increase this dominance in the future. This sector will largely determine our
 statewide use of petroleum products, which will in turn affect our infrastructure,

_ environmental quality and overall state energy efficiency.

The most powerful determinant of usage is price. We cannot predict or control
the price of petroleum. We can only reiterate that large swings one way or another can
~ dramatically affect consumption. If prices rise significantly, Minnesotans will reduce
the number and duration of their trips. If the price increase is sustained, they will
 demand more fuel-efficient vehicles.

At the State level the Department's recommended focus is on promoting
alternatives to gasoline. There appear to be promising options for alternative-fuel
vehicles, which are discussed in the next chapter. Over the long run these options could
significantly benefit the environment and mitigate the risk of excessive reliance on one
fuel. The specific strategy and action steps for alternative vehicles are also included in
the next chapter.

-In addition;businesses and households can take-steps to protect themselves
against supply and price volatility. These steps require no State intervention, but are
simply steps consumers can take directly to improve their energy security. They are
detailed in the following strategy and accompanying action steps.
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Strategy 1- CONSUMER PROTECTIONS: Encourage Minnesota consumers
to take steps to protect themselves against supply and price volatility.

To implement this strategy, the Department recommends the following action
steps:

1. Commercial and industrial consumers can hedge against price fluctuations
through futures contracts.

2. Commercial and industrial consumers can develop and maintain the
capability to use alternative fuels.

3. Commercial and industrial consumers can maintain inventories of petroleum
products.

4. Individual consumers can use alternative travel options such as bicycling or
walking when possible.

5. Individual consumers can use car pools, van pools and mass transit.
6. All consumers can keep vehicles and furnaces tuned and maintained.

7. Individual consumers can telecommute when possible.
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CHAPTER 7 -- ALTERNATIVE ENERGY SOURCES
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INTRODUCTION

Fossil fuels and nuclear energy account for a majority of energy use in Minnesota
and the world. This chapter explores alternative energy sources, that is, energy sources
_ that are alternatives to fossil fuel and nuclear energy. Renewable energy sources are an
important subset of alternative energy sources. Renewable energy sources are

_ alternative energy sources that can be replenished. Unhke coal, natural gas and
petroleum, their source is infinite.

Alternative energy is important to Minnesota's energy mix for several reasons.
First, increasing Minnesota's use of alternative energy helps diversify our fuel mix.

- Diversification can help insulate against market fluctuations, including fluctuations in
price and availability. Alternative transportation fuels in particular help hedge
Minnesota's economy against increasing dependence on imported oil. Second,
alternative energy sources, particularly renewable energy sources, generally produce

~ fewer harmful air emissions than fossil fuels. Wind turbines can produce electricity

~ with negligible air emissions; biomass combustion and gasification processes can

_ produce electricity with very low net emissions of greenhouse gas, because the carbon
 dioxide released from the biomass can be re-sequestered in new biomass crops. Third,
_ alternative energy sources can, if developed properly, create jobs in Minnesota. Thus,
- NSP's wind projects in western Minnesota could have a beneficial impact on
employment in that area of Minnesota if they prove to be relatively low-cost options.

; Minnesota is uniquely positioned to increase its use of alternative energy. First,
the State has some of the best wind resources in the world. NSP's purchase of at least
425 MW of wind will make Minnesota and the surrounding region the largest producer

- of wind-generated electricity in the U.S. outside of California. Second, Minnesota's
proximity to the Canadian border enables the State to take advantage of Canadian
hydroelectric resources. Third, Minnesota has ample crops and forests to serve as
biomass fuels and will be adding at least 125 MW of biomass-powered electricity and
producing 200 million gallons of ethanol per year by 2002. Fourth, despite our cold
climate, Minnesota has opportunities to install photovoltaics (solar energy) in niche

- markets and to properly site residential and commercial buildings to take advantage of
_ the winter sun as a supplementary heating source.

Minnesota's major alternative energy sources include wind, wood /biomass,
hydroelectricity, solar, municipal waste and ethanol. In 1994 Minnesotans consumed
177 trillion Btus (TBtus) of energy from these resources, a total of 12 percent of the
primary energy used within the State, and 50 percent more alternative energy than in
1990. A comparison of Figure VII-1 with Figure VII-2 shows how the relative shares of
different alternative energy sources have changed since 1990, with hydroelectric energy
increasing its dominance of the alternative energy mix. The relative shares will
continue to change as wind and biomass development accelerates in the State.

'
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Figure VIIi-1: Minnesota's Consumption of Alternative Energy Sources in 1980

Municipal Waste 9% — Ethanol 2%

Wood/Biomass 33%

Hydroelectricity 55%

Solar 1%

Total = 118,18 TBius

Figure VII-2: Minnesota's Consumption of Alternative Energy Sources
in 1994

Ethanol 6%

Municipal Waste 6%
Wood/Biomass 22%

Hydroelectricity 65%

Solar 1%

Total = 176.69 TBlus

This chapter first discusses Minnesota's most promising alternative energy
resources, then concludes with the Department's recommendations.
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II. WIND

: When the Department released its 1992 Quadrennial Report, advocates of wind
energy were anticipating NSP's public commitment to install or purchase 100 MW of

- wind capability by the year 2000. At that time, the costs for wind were approximately

 6¢ to 8¢ per kWh, with projections that prices would decline to 5¢ per kWh.

NSP is now well on its way to installing 425 MW of wind capability by 2002, with
the latest competitive bid coming in at an average rate close to 3¢ per kWh (after taking
_into account the federal renewable energy production tax credit of 1.5¢/kWh). This 425
- MW was mandated by a legislative compromise that allows NSP to store spent nuclear
fuel at the Company's Prairie Island plant.

~ Wind energy from turbines smaller than 40 kW has also increased steadily, with
485,577 kWh sold to Minnesota utilities in 1990 and 868,449 kWh sold in 1994 (Figure
- VII-3).

Figure VII-3: Purchases of Wind Energy from Turbines in Minnesota Smaller
Than 40 KW
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Although wind resources provided less than 0.1 percent of Minnesota's electrical
energy use in 1994,1 programs initiated by the Department have identified significant
future potential for wind resources in Minnesota.

1 1994 data includes limited purchases by NSP from the 25-MW wind farm in Lake Benton, Minnesota.
The remaining energy is attributable to turbines under 40 kW and a 600-kW wind project in Marshall.
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Minnesota has taken several aggressive steps, particularly favorable tax policies,
increase the use of wind energy. For example, Minnesota exempts wind conversion
stems that produce 2 MW or less from property taxes. For larger systems, only the
foundation and support pads are taxable for the first five years. After five years, only
e foundation and support pads and 30 percent of tower structures are taxable.

In addition, Minnesota Statutes award a production incentive payment to
qualifying wind energy conversion facilities of 1.5¢ per kWh. These facilities must be
less than 2 MW, owned and operated by either a person who owns the land where the
facility is sited or by an agricultural cooperative organization, and put into service
between June 30, 1997, and January 1, 2005. A facility may receive such incentive
payments for ten years. These facilities also are eligible for low-interest loans through
the Minnesota Department of Agriculture's Value-Added Agricultural Loan Program.

Wind-energy conversion systems smaller than 5 MW do not require a siting
permit from the Minnesota Environmental Quality Board. Instead, applicants can work
with their counties. For systems larger than 5 MW the permitting process has been
streamlined to require a decision no later than 180 days after a complete application is
submitted. Moreover, wind turbines under 40 kW receive the average retail rates for
the energy they generate and sell back to utilities. These smaller turbines are typically
sited on individual farms.

In addition to these state policies, wind systems installed by June 30, 1999, are
_eligible for a federal renewable energy production tax credit of 1.5¢ per kWh for ten
years. The Department believes that these incentives are appropriate vehicles to
promote further wind energy development in the State, and would support a legislative
_effort to reinstate the sales-tax exemption that expired in June 1996.

State and Federal Policies Promoting Wind Energy

e Exemption from or reduction in property taxes.
e Payment of 1.5¢ per kWh for 10 years if produced on agricultural lands.

* Low-interest loans for wind installations on agricultural lands provided
by Minnesota Department of Agriculture.

e Streamlined State siting process.

e Federal production tax credit of 1.5¢/kWh for'10 years.
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To help identify the most promising wind sites, the Department has upgraded its
Wind Resource Assessment Program (WRAP) by purchasing and installing new
monitoring equipment, including advanced cellular data loggers, to monitor wind
speeds and directions at three heights: 30, 50 and 70 meters. These new sites are more
ideally positioned than most of the Department's older sites and will provide much
more detailed information than previously possible. Wind developers are now able to
‘obtain wind information on land areas as small as 40 acres. Figure VII-4 shows the
location of the Department's operating wind monitoring sites as of 1996. A description
of the Department’s WRAP program is included as Attachment 5.

Figure VII-4

State of Minnesota
Wind Resource Assessment Sites

* WRAP Sites
+ DPS/ DCE Tall Tower Study
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The Department has also received grants from DOE for three additional
resource-monitoring programs. Through the Wind/Solar Study the Department
monitored the wind and solar resources in the southwestern part of the State from
September 1993 to December 1995. The Department will release its analysis of the data
by the end of 1996.

Through the Tall Tower Wind Shear Study, the Department has established four
 sites to conduct a detailed analysis of how wind energy increases with increasing
~ heights above ground (wind shear).

In addition, Otter Tail Power is monitoring the wind resource at five locations in
northwestern Minnesota. This information will be used to determine the feasibility of
establishing a commercial wind farm in the Red River Valley area of Minnesota.

Northern Iowa, South Dakota and North Dakota also are good potential sites for

wind installations that could serve Minnesota consumers. For example, five utilities

serving Minnesota (NSP, Otter Tail Power, Cooperative Power Association, Minnkota

Power Cooperative and United Power Association) are participating in a two-year

study of wind potential in North Dakota. Minnesota may eventually become a

consumer of wind energy generated in North Dakota, which is projected to have vast
resources.

III. WOOD/OTHER BIOMASS

Biomass can be converted into energy through several methods, including direct
combustion gasification. One example of direct combustion is the burning of stickwood
and wood pellets in residential wood-burning stoves. In commercial applications,
waste wood is directly combusted to produce steam to drive a generator. The burning
of whole trees is another potential application of direct combustion in the commercial
sector. Still another commercial application of direct combustion is co-firing, which
involves the combustion of wood with another fuel, such as coal. Gasification involves
the conversion of biomass into a gas that can be used as a fuel source for gas turbines,
boilers and engines.

This section of the Report considers the use of wood and other forms of biomass
separately. The use of biomass to produce ethanol is considered in Section VII --
Alternative Energy for Transportation.
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WOOD AS AN ENERGY SOURCE

The State currently has 15 million acres of forests available for harvest. However,
most of Minnesota's timber is used to manufacture various board products and paper,
not to produce energy. The high demand for wood in wood products will continue to
keep the cost of wood high, thus limiting its use for energy production.

Nevertheless, wood represents approximately 22 percent of the alternative
energy used in the State, second only to hydroelectnc energy. Wood is generally used
as a fuel in the following forms:

firewood logs;
wood chips;

wood pellets;
sawdust; and
agricultural residue.

The high cost of disposing of wood waste provides a financial incentive for

_ finding new uses for this waste. Studies by two State agencies have identified a large

~ amount of wood waste in the seven-county Twin Cities metro area alone. A 1994

- survey by the Minnesota Department of Natural Resources has identified a potential

_ (currently unused) average statewide supply of wood waste of 2,045,050 dry tons per
_year. This supply has an energy content of 31.9 TBtus per year (assuming 7,800 Btu per
_ dry pound). The Department anticipates an increase in the use of wood waste as an

_ effective means of reducing the costs of waste disposal.

Residential consumers use wood in two forms: wood pellets (waste wood
processed to be used in pelletized wood stoves) and stick wood. Both forms of wood
use have declined significantly since the winter of 1993-1994. The Department believes
this decline is due to the relatively low prices of natural gas and consumer resistance to
removing the ash by-product of wood stoves.

Commercial waste-wood applications use wood chips or wastewood. For
example, the paper industry co-fires waste wood with coal. This energy is used to
produce steam for industrial processes, and in some cases is used for cogeneration.

The concept of using whole trees as a fuel for electric generators has not resulted
in commercial application to date. Although 5,000 acres of short-rotation tree crops to
- fuel whole-tree boilers have been-planted,-these trees may-be-used by the paper and
board industry rather than as fuel for power plants. As explained earlier, the high price
of wood is a deterrent to its use as a fuel.

Minnesota Department of Public Service 7




B. OTHER BIOMASS CROPS

Other biomass crops that are used (or have been proposed to be used) for energy
production include crop residues, switchgrass, sorghum and alfalfa. For example, a
plan to grow alfalfa as an energy crop has been proposed for western Minnesota. The
alfalfa leaves would be separated from the stems. The leaves would be used as a
protein supplement for animals, while the stems would be used as a feed stock for a
gasifier. The gas produced in the gasifier would then be burned in a gas turbine, which
would drive an electric generator. As with many integrated biomass power systems,
the technology's cost-effectiveness depends on the value of the co-products. Therefore,
the higher the value of the alfalfa feed (the co-product), the more likely that alfalfa
gasification will become a viable energy source for Minnesota. The Electric Power
Research Institute projects that biomass gasification in general will be more viable after
the turn of the century due to cost reductions from continued research.

Crop residues are also used as a thermal source of energy in Minnesota,
primarily by public schools. The two major crop residues being burned for heating are
sunflower hulls and sugar beet seeds.

C. NSP MANDATE

In 1993 the Minnesota Legislature authorized NSP to incrementally increase its
storage of spent nuclear fuel in dry casks as long as the Company, among other
requirements, invested in additional biomass power: 50 MW by the end of 1998 and an
additional 75 MW by the end of 2002. NSP is using a competitive-bidding process to
procure these resources. Whole-tree burning and alfalfa biogasification are two of the
technologies that meet the biomass requirements. Although neither of these
technologies is currently competitive with other generation resources, even when
environmental costs are considered, early demonstration plants could help identify and
answer questions and make these technologies cost-effective in the future.

IV. HYDROELECTRIC ENERGY

Minnesota has used hydroelectric energy for more than 100 years. A
hydroelectric plant built in 1883 and operating on Upton Island, below St. Anthony
Falls, was one of the first such plants in the Western Hemisphere.

Minnesotans currently use hydroelectric energy that is produced within the
State, in surrounding states, and in Canada. There are currently 32 hydroelectric plants
operating in Minnesota, with a combined capacity of about 202 MW (Figure VII-5).
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Figure VII-5
Minnesota Hydroelectric Units
Number Capacity
Name of River of Units (MW)
Minnesota 1 14
Mississippi 10 722
St. Louis 5 95.1
Crow Wing 2 34
Kawishiwi 1 40
Prairie River 1 1.1
Otter Tail 5 35
Redwood 1 0.3
Zumbro 1 26
Red Lake -1 - 0.6
Rainy 1 10.1
Root 1 0.2
Blue Earth 1 5.0
Cannon 1 26
TOTAL 32 202.1

These 32 plants produced approximately 1,121,165 MWh in 1994. About
1,012,497 MWh of this hydroelectricity was consumed in Minnesota, which represents
16 percent of Minnesota's production of alternative energy in 1994 and 2 percent of
Minnesota's total 1994 electric consumption. Figure VII-6 shows the amount of
hydroelectric energy Minnesotans consumed from different sources in 1994. A
significant amount of Minnesota's imported hydroelectricity comes from Manitoba
Hydro.

Figure VII-6
Sources of Minnesota's Hydroelectric Consumption
in 1994
MWh
Minnesota Hydroelectric Plants 1,012,497
Wisconsin Hydroelectric Plants 646,010
Energy from Western Area Power Administration 2,755,834
Other Purchases (Primarily Manitoba Hydro) 6,536,326
Total Minnesota Consumption 10,950,667

Construction of new hydroelectric facilities in Minnesota is limited by high initial
construction costs, environmental concerns, and relatively low purchase prices for the
electricity generated. Also, new sites for hydroelectric facilities are becoming
increasingly scarce. Consequently, most additional hydroelectric capacity will probably
be obtained through needed dam repairs and the refurbishment of existing facilities.
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The Department supports the continued operation and /or refurbishment of a
hydroelectric facility when the direct and indirect economic benefits and other social
benefits more than offset the social cost of the facility's operation. Hydroelectric
facilities avoid the air pollution and solid-waste disposal associated with many other
sources or electric generation. The Department supports the consideration of all
environmental impacts when making relicensing decisions, including the
environmental costs of replacing hydroelectric plants with other generation resources.

The state promotes hydroelectric investments in two ways. First, the State offers
a production incentive of 1.5 cents per kWh for 10 years for hydroelectric energy
generated at the site of a dam that was in existence as of March 31, 1994, and begins
generating electricity after July 1, 1994. In addition, real or personal property used for
producing hydroelectric power on a site owned by a state or local government unit is
exempt from property taxes.

During the next decade, many hydroelectric sites in the State will come up for
relicensing. The Department will continue to participate in these proceedings and
support these facilities as long as they produce net benefits to Minnesota. Further,
Manitoba Hydro will continue to be a potential supplier of cost-effective renewable
energy and capacity to NSP and other Minnesota utilities. Manitoba Hydro estimates
additional, economical hydroelectric potential on its major river systems of about 5,000
MW, all located in northern Manitoba. Electricity from Manitoba Hydro has proven to
be cost-effective in the past. Its contribution to Minnesota's future energy needs will
depend on the Province's own energy needs and its ability to continue to develop new
sites in a timely manner and at a competitive price.

V. SOLAR
The sun's energy can be captured for use as an energy source in Minnesota in one
of two ways: It can be converted into electricity through photovoltaics (PV) or directly

used as a source of thermal energy. In this section of the Report, the two forms of solar
energy use are discussed separately.

A PHOTOVOLTAICS

There are many cost-effective applications for commercial and residential PV
systems. For example; photovoltaics are used in many remote locations where a
service-line extension would be prohibitively costly. Examples include:

e power for telecommunications equipment,

e power for corrosion protection of pipelines, and
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e power for remote cabins.

The primary concerns related to photovoltaics are reliability and cost. American
consumers expect energy to be available on demand, any time of day or night during
any season. Solar energy by its nature is available only at specific times. To have
energy available when the sun does not shine requires an energy-storage system, a
backup system, or interconnection with a public utility. All of these requirements
significantly increase the cost of using photovoltaics.

The Utility Photovoltaic Group (UPVG), a national utility organization, estimates
that the market for grid-connected PV systems in the United States is over 7,000 MW.
Minnesota ranks eleventh among the 50 states in estimated potential with 250 MW. The
UPVG promotes PV demonstration projects and cost-effective applications, because it
believes that PV costs will decline when increased demand fosters economies of scale in
the manufacturing of photovoltaic systems. The Department shares this belief and has
recommended or approved photovoltaic installations by electric utilities through our
comments on IRPs and our CIP Decisions. For example, NSP is evaluating:

e the use of PV systems in building roofs and walls;

e the performance of small (2 to 4 kW) grid-connected systems installed at
NSP's residential customer sites; and

e remote PV applications, such as for street lighting, distribution sectionalizing
switches and water pumps.

Amoco and Enron, two large energy corporations, apparently agree that the future of
PV systems is promising. They recently formed a joint venture to manufacture and sell
10 MW of PV generating capacity per year.

Cost reduction has been the key to the increase in photovoltaics installations:
Prices have fallen by an average of more than 50 percent every five years. Prices are
expected to continue to decline through 2000.

B. THERMAL

There are also many examples of thermal solar installations in Minnesota. For
example, one manufacturer has developed a simple system to preheat the ventilation air
~-in buildings:--A perforated Solar Wall™.js installed over a building's existing wall,
creating a 4-inch air space. Sunlight striking a black wall heats the air being pulled
through the perforation as much as 50 degrees above the outside temperature. The
heated air sandwiched between the two walls is then drawn into the building's existing
ventilation system. Such a system installed in Blaine, Minnesota, has an estimated
payback period of 5.2 years.
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Another important example of solar thermal energy in Minnesota is proper
residential siting that enables homes to capitalize on heat from the winter sun. Several
electric utilities and one gas utility have programs for new residential construction
projects that promote proper siting.

STATE AND FEDERAL INCENTIVES FOR SOLAR ENERGY

The State of Minnesota stimulates investments in solar energy by exempting
solar systems from property and sales taxes. Also, State law requires that plans for new
State building construction, or plans to renovate 50 percent or more of an existing State
building, must include designs that use solar energy systems where feasible. The
federal government awards a 10-percent tax credit on investments in solar energy for
non-utility commercial entities. In addition, the Internal Revenue Service allows
companies to use accelerated deprecation for investments in solar energy.

VI. MUNICIPAL WASTE

Municipal waste is Minnesota's third largest alternative source of energy. In 1994
- Minnesota used 11.27 TBtus of energy from municipal waste, or approximately 6
~ percent of the alternative energy used in the state.

Two types of waste-to-energy facilities are currently being used. The first is a

- mass-burn facility, which burns unprocessed waste without any separation or

_ processing. The second type of facility receives and processes the waste. Recyclable

- materials are removed when possible. The waste is then either densified into pellets or

- passed through a hammer mill to produce fluff. In both cases the fuel is then shipped to
~ another facility for burning.

There are 13 municipal waste-to-energy facilities currently operating in the State.
- However, no new facilities have been developed since 1989. The Department expects
that no additional facilities will be built in the near future for two reasons. First, there
has been strong opposition to such facilities due to their potential emissions of toxic
pollutants when the waste is burned. Second, not as much municipal waste is being
generated due to increased recycling efforts, which reduces the stability and amount of
the fuel stream.

Another way to use municipal waste to produce energy is to capture landfill
gases that are created as landfill materials decompose..-This low-Btu methane can then
fuel engine-generator sets to generate electricity. NSP and Waltek, a privately-held
company, are using landfill gas in this way. Another process uses the captured gas as a
fuel source for a fuel cell that generates electricity. United Power Association recently
determined through testing that landfill gases can be adequately cleansed of particular
elements to allow the use of these gases in a fuel cell. The Department projects that
these two uses of landfill gas may increase in the future.
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The federal government currently offers a tax credit for using landfill gas to
enerate electricity. The facility must be placed in service before January 1, 1997,
ursuant to a binding written contract in effect before January 1, 1996. The credit will
e in effect until January 1, 2008. The amount of the credit varies with the Btu content
of the landfill gas and an inflation index. In 1994 it was worth about $0.85 per MBtu of
landfill gas.

VIL. ALTERNATIVE ENERGY FOR TRANSPORTATION

A ALTERNATIVE-FUEL VEHICLES

Alternative-fuel vehicles (AFVs) are highway motor vehicles that use fuels other
than gasoline or diesel. In 1993 the Minnesota Legislature clearly articulated its reasons
for developing AFVs in Minnesota Statutes section 216C.40:

It is in the long-term economic, environmental, and social
interest of the state of Minnesota to promote the
development and market penetration of alternative fuel
vehicles that reduce harmful emissions from motor vehicles
.. 80 as to assist in attaining and maintaining healthful air
quality, to provide fuel security through diversity of
alternative fuel supply sources, and to develop additional
markets for indigenous crop-based fuels.

Minnesota Statutes specify the following fuels as alternative transportation fuels:
e ethanol at concentrations of 85 percent or greater,

e methanol at concentrations of 85 percent or greater,

e biodiesel (concentration level yet to be specified),

e natural gas in both the compressed and liquefied states,

e liquefied petroleum gas (commonly referred to as propane),

e hydrogen, and

o electricity.

Vehicles that run on virtually pure ethanol, electricity, propane, and compressed
and liquefied natural gas are all technically feasible. Thousands of these vehicles now
operate across the country. They range from small commuter vehicles to sedans,
pickups, vans, buses and heavy-duty trucks. The Department estimates that over 2,300
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of these vehicles are currently used in Minnesota, and their use is expected to increase.
For example, the City of Minneapolis recently received a $100,000 grant from the Gas
Research Institute to help defray the cost of purchasing 20 buses fueled by compressed
natural gas (CNG). Expanding AFV use will improve our urban air quality, benefit the
State's agricultural economy, and help Minnesota and the nation significantly reduce
their dependence on imported petroleum.

This potential cannot be reached, however, until AFVs become a significant part
of our transportation mix. AFV growth poses significant challenges for the State. The
fundamental challenge during initial development and implementation is that almost
all AFVs are more expensive than traditional vehicles. In many cases the vehicles are
more expensive to own and operate; in some cases the fuels are more expensive; and in
some cases the fueling facilities are more expensive. In addition, alternative fuels and
vehicles must capture a share of a transportation market that has been dominated by
gasoline and diesel fuel for nearly 100 years. AFVs must compete with a petroleum
infrastructure that includes a gas station on virtually every corner.

In February 1995 the Department issued a report entitled Development of
Alternative Fuel Vehicles in Minnesota: A Report to the Legislature. This report concluded
that the State Legislature should consider adopting one or more financial incentives for
AFVs. The report also concluded that regulated utilities should be allowed to recover
AFV development costs from ratepayers only when demonstration projects are cost-
effective or the costs arise from unfunded federal mandates. The risks associated with a
utility’s full entry into the competitive transportation fuel market must be assumed by
shareholders.

B. ETHANOL

Ethanol, commonly called grain alcohol, is a renewable, high-grade liquid fuel
produced from biomass, usually the fermentation of corn. Most fuel ethanol is
consumed as a 10-percent "oxygenate" blend in unleaded gasoline. In a 10-percent
blend, ethanol reduces the emissions of carbon monoxide typically associated with
gasoline vehicles. Ethanol production offers a substantial economic-development
opportunity for rural Minnesota.

The State's clean-air regulations currently require a 10-percent blend of ethanol
(the blended product is called E-10 or gasohol) in metropolitan counties during the
winter months. By October 1997, the 10-percent oxygenate requirement will apply
statewide and year-round; with minor exceptions. The-Department estimates that the
ethanol oxygenate market in Minnesota will eventually exceed 230,000,000 gallons
annually. The projected growth in the use of ethanol-blended gasoline (E-10) between
1990 and 1995 is provided in Figure VII-7.
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Figure VII-7: Growth in Minnesota's Use of Ethanol-Blended (E-10)
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In 1996 there were six ethanol production plants operating in Minnesota and four
more under construction. Their estimated annual production capacity is approximately
100 million gallons. Up to seven additional plants are being developed. Ethanol

production offers a substantial economic-development opportunity for rural Minnesota.

While the market for ethanol as a gasoline oxygenate is growing in Minnesota, so
too is its potential as a gasoline "replacement” or "alternative" automotive fuel. New E-
85 flexible-fuel automobiles capable of burning any gasoline/ethanol blend up to 85-
percent ethanol have been introduced in Minnesota and the Upper Midwest. The State
will operate approximately 100 of these vehicles by January 1, 1997, the federal
government will operate 175 vehicles within the State, and several local governments
will own and operate additional vehicles. At the end of 1996 there will be nine public E-
85 fueling sites in Minnesota. Ford now manufactures an E-85 flexible-fuel Taurus. By
1997 all of General Motors' four-cylinder S-10 pickup trucks will be E-85 flexible-fuel
vehicles. The federal government will operate 200 of these vehicles in Minnesota.
While the amount of ethanol consumed by these vehicles in Minnesota is still limited,
approximately 165,000 thousand gallons of ethanol will be used for E-85 vehicles in
1997. These volumes will continue to grow as more E-85 vehicles become available.

- Before ethanol can compete with gasoline and grow beyond mandates and
demonstrations, its production cost must decline. Ethanol production and use is
currently subsidized at both the State and federal levels. Even with this support,
ethanol is more expensive than gasoline when compared on an energy-content basis.
Ethanol supporters are quick to point out that gasoline and the existing petroleum
industry are also the beneficiaries of several past and current subsidies. Regardless of
this debate, ethanol cannot currently compete economically with gasoline. There is little
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likelihood that current ethanol subsidies will be expanded; there is even some
indication that they will be reduced. Consequently, ethanol production costs must
decline if ethanol is to compete economically with gasoline. The Department believes
that the following two initiatives could reduce production costs:

* New feed stocks to create less costly inputs.

* New enzymatic processes that convert cellulose directly to ethanol. These
processes use more than just the starch component of the corn kernel and
open up the process to new feed stocks such as corn stalks, grasses, wood
waste and even waste paper. These new enzyme processes are currently
being researched at the National Renewable Energy Laboratory in Golden,
Colorado.

VIII. FORECAST OF STATEWIDE ALTERNATIVE ENERGY USE AND
PRODUCTION

A OVERVIEW

The Department’s Baseline forecast projects that Minnesota's consumption of
alternative energy will increase by 26 percent between 1994 and 2020, and 89 percent
between 1990 and 2020 (Figure VII-8). The increase between 1994 and 2020 is largely
propelled by increases in the use of wind, ethanol and wood /biomass. Note that there
was a significant increase in the use of alternative energy between 1990 and 1994 (50
percent). This increase is largely attributable to the greater the use of ethanol and
hydroelectricity. Ethanol use increased due to State mandates. Hydroelectric use
increased due to additional purchases from Manitoba Hydro and the fact that 1994 was
a wetter year than 1990 (allowing more hydroelectricity to be generated in the State in

1994).

. Figure VII-8
Minnesota Consumption of Alternative Energy
(TBtus)
% %
Alterative 1990 1994 2020 Change Change
Source Consumption Consumption Consumption 1994-2020 1990-2020
Wind 001 0.31 10.40 3,254% 103,883%
Wood/Biomass 39.36 38.91 66.88 72% 70%
Hydroelectric . 6543 . 114.98 114.98 0% 76%
Solar 1.13 0.64 1.7 168% 52%
Municipal Waste 10.19 11.27 11.27 0% 11%
Ethanol 206 10.58 17.97 70% 171%
TOTAL 118.18 176.69 223.21 26% 89%
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The Baseline forecast projects an increase in the production of alternative energy
in Minnesota from 75 TBtus in 1994 to 126.87 TBtus in 2020, or an increase of 69 percent

(Flgure VII-9). As with the consumption of alternative energy, the largest increases will
come from wind, wood /biomass and ethanol.

Figure VIi-9
Minnesota Production of Alternative Energy
(TBtus)
% %
Altenative 1990 1994 2020 Change Change
source * Production Production Production 1994-2020 1990-2020
Wind 0.01 0.40 13.68 3,321% 136,720%
Wood/Biomass 39.36 38.98 69.09 7% 76%
Hydroelectric 8.85 1.77 1.77 0% 33%
Solar 1.13 0.64 1.7 168% 52%
Municipal Waste 11.44 12.64 12.64 0% 10%
Ethanol 2.06 10.58 17.97 70% T71%
TOTAL 62.85 75.00 126.87 69% 102%

Forecasting the use of alternative energy is very difficult, because its future
development depends largely on speculative technological improvements and public
subsidies. The Department's Baseline forecast assumes only incentives and mandates
that are already in place. It assumes no dramatic changes in technology, legislation or
prices for alternative energy.

Obviously, the use of some alternative energy resources could increase
dramatically compared to the increases projected in the Baseline forecast. For example,
the costs of wind energy could continue to decline to the point that wind becomes a
~ major contributor to the State's energy mix. Moreover, State financial incentives for
wind production could significantly increase the amount of wind generation on
agricultural lands. Then again, public subsidies for ethanol production could be
reduced or entirely eliminated, greatly reducing the future use of ethanol. The
Department will continue to update its forecast as conditions change.

B INDIVIDUAL ALTERNATIVE ENERGY SOURCES

1. Wind

NSP's purchase of energy from a 25-MW wind project in Lake Benton began in
the fall of 1994, a year.in which the State used only 0.31 TBtus of wind energy. NSP is
required by State law to install or purchase 425 MW of wind capacity by 2002.
Although the Department anticipates significant growth in small wind farms between
1994 and 2020, the Department's forecast of wind energy is conservatively based solely
on NSP’s mandated additions, assuming an average capacity factor of 35 percent. (This
assumption should not skew the projection significantly, as the total energy from small
wind turbines is much less than the total energy generated by large projects.) The
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Department projects that Minnesota's consumption of wind energy will increase from
0.31 TBtus in 1994 to 10.40 TBtus in 2020. By 2020 wind will account for almost 5
percent of the State's alternative energy use.

2. Wood/Biomass (other than ethanol)

The use of non-ethanol-producing biomass is projected to increase by 72 percent,
~ from 38.91 TBtus in 1994 to 66.88 TBtus in 2020. By 2020 this category will account for

- 30 percent of the State's alternative energy use. The Baseline forecast is based primarily
_ on the extrapolation of trends in past wood use and NSP's mandate to install 125 MW

_ of biomass generation by 2002. This forecast may be too high, if the trend has "topped

~ out." However, it is also possible that the use of biomass in electric generation will

_ increase significantly, primarily due to wood co-firing at coal plants.

3. Hydroelectric

The Department projects that the State’s consumption of hydroelectric energy in
2020 will approximate the State’s 1994 consumption, 114.98 TBtus. This projection
assumes that purchases of hydroelectricity from Manitoba Hydro, Western Area Power
- Association and other out-of-state sources will be renewed at current levels. By 2020
hydroelectricity will account for 52 percent of the State’s alternative energy use.

4. Solar

Solar energy use in Minnesota is projected to increase by 168 percent--from 0.64
TBtus in 1994 to 1.71 TBtus in 2020. By 2020 solar energy will account for 1 percent of
the State's alternative energy use. There is not enough data to model economic and/or
price impacts at this point, so the increase is simply a linear extrapolation of recent
trends.

5. Municipal Waste

The Department estimates that municipal waste provided 11.27 TBtus of energy
in 1994. The Department assumes no additional municipal-waste facilities that combust
waste between now and 2020, due to environmental concerns and public opposition.
But we anticipate additional use of landfill gases over the same period. To estimate the
energy contribution of municipal waste in 2020, the Department assumes that the
additional energy from landfill gas will offset reductions in energy from other
municipal-waste facilities. Therefore, the Department estimates that municipal waste
will provide 11.27 TBtus of energy in 2020, or 5 percent of the State's alternative energy
use.
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6. Ethanol

Ethanol use in Minnesota is projected to rise by 70 percent, from 10.58 TBtus in
1994 to 17.97 TBtus in 2020. By 2020 ethanol will account for 8 percent of the State's
alternative energy use. Current ethanol subsidies (tax reductions) encourage a 10-
percent ethanol mix in gasoline (E-10). The Baseline forecast assumes these subsidies
will continue. The increase in ethanol use predicted by the model is due to a projected
increase in gasoline use in general.

C. MODELING ADDITIONAL INCREASES IN ALTERNATIVE ENERGY

The Department has modeled an alternative scenario that assumes greater
increases in both ethanol and wind energy. This alternative scenario includes the
following two assumptions. First, the State institutes policies that lead to an increase in
the amount of ethanol used in a gallon of gasoline of 1 percent per year for five years,
from the current level of 10 percent (E-10) to 15 percent (E-15). This 15-percent level is
then maintained through 2020. Second, an additional 400 MW of wind capacity are
installed in annual increments of 100 MW beginning in 2003. The assumed average
capacity factor of these wind projects is 37 percent.

The Department projects that this alternative scenario would result in an increase
of 9 percent in Minnesota's consumption of alternative energy by 2020 compared to the
Baseline scenario. Ethanol use would increase by 60 percent and wind energy by 99
percent. Note that under this alternative scenario the use of alternative energy doubles
between 1990 and 2020 (Figure VII-10).

Figure VII-10
Wind/Ethanol Alternative Scenario
Minnesota Consumption of Alternative Energy

(TBtus)
: % %
Altemative 1990 1994 2020 Change Change
Source Consumption Consumption Consumption 1994-2020 1990-2020
Wind 0.01 0.31 20.74 6,592% 207,342%
Wood/Biomass 39.36 38.91 66.88 72% 70%
Hydro 65.43 114.98 114.98 0% 76%
Solar 1.13 0.64 1.7 168% 52%
Municipal Waste 10.15 11.27 11.27 0% 1%
Ethanol 2.06 10.58 28.77 172% 1,295%
TOTAL 118.14 176.59 244,36 38% 107%
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IX. SUMMARY AND RECOMMENDATIONS

The Department projects expanded use of alternative energy for several reasons.
First, the reduced costs of wind energy and the federal energy production tax credit
have made wind generation more competitive with fossil-fuel generation. One
indication is the low cost of the winning bid for Phase II of NSP's legislative mandate to
procure 425 MW of wind resources by the end of 2002. The State production incentive
beginning in 1997 will also promote wind development on agricultural lands.

Second, the consideration of all social costs, including environmental costs, in the
State's decisions on energy resources should significantly increase the contribution of
alternative energy to the State's energy mix.

Third, if retail competition develops in the electric industry, some customers may
choose to purchase electricity generated from alternative energy sources, and may be
willing to pay a premium to do so.

The Department has promoted the research, development and use of alternative
energy resources for many years, because alternative energy can help advance the
public-policy goals of environmental quality, risk mitigation and economic
development. (For more on these goals, see Chapters 1 and 3.) The Department's
support of competition in the electric utility industry has not reduced our support for
using alternative energy for electrical generation; we recognize alternative energy's
important role in obtaining the aforementioned goals.

The procurement of alternative energy sources is currently promoted through
production tax credits, tax exemptions, federal mandates for AFVs and IRP for electric
utilities. Alternative energy can survive in a competitive energy market as it continues
its impressive track record of increased cost-effectiveness. The Department supports
the research and development of alternative energy. We will continue to evaluate
competitively neutral, market-based approaches for incorporating the social costs of
generation, including environmental costs, in resource decisions.

The Department believes new mechanisms could also be considered. For
example, a renewable energy standard could ensure that renewables play an important
role in our mix of electric generation resources. The standard may require every power
supplier to purchase a percentage of its energy needs from renewable resources.
Individual requirements could be tradable, which would ensure that not every power
supplier would have to become a renewable energy developer and allow the standard
to be met in the most cost-effective way. The Department will consider this and other
proposals as means of promoting the development of cost-effective renewable energy.
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One of the Department's primary energy goals is to promote an innovative
energy industry with emphasis on renewable energy development in Minnesota. At
this point, evolving renewable energy technologies have difficulty competing with
established fossil-fuel technologies that have an infrastructure geared to their needs.

The Department recommends that Minnesota adopt the strategies and action
steps listed below.

Strategy 1- RESEARCH AND DEVELOPMENT: Promote private- and public-
sector research and development of renewable energy technologies that have the
greatest potential for use in the State.

To implement this strategy, the Department recommends the following action
steps:

1. Continue to collect and analyze renewable resource data through the Wind
Resource Assessment Program, and provide public access to the reports and
summary information generated from this data.

2. Support research that reduces the cost of ethanol production, including the
use of less expensive crops for ethanol-producing feed stocks and new
enzymatic processes that convert cellulose directly to ethanol.

3. Continue to pursue federal and State funding sources for research and
development that the private sector would be reluctant to conduct.

e —————r |

Strategy 2 - COMMERCIALIZATION INCENTIVES: Provide incentives to
reduce regulatory costs and to encourage cost-effective commercialization of
alternative energy technologies.

To implement this strategy, the Department recommends the following action
steps:

1. Continue to support current federal and State production credits and tax
incentives to encourage ethanol products, small- and large-scale wind projects
and photovoltaic systems.

2. Continue to support regulatory reforms -- including less expensive and
shorter regulatory processes -- to encourage cost-effectlve investments in
renewable energy.
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3. Explore new ways of promoting the use of alternative energy in a more
competitive electric industry. One possibility is a renewable energy standard
that requires every power supplier to purchase a specific percentage of its
energy needs from renewable sources.

Strategy 3 - ACCOUNTING FOR SOCIAL COSTS: Ensure that all providers of
energy in all energy sectors must account for all social costs of providing their
products or services.

To implement this strategy, the Department recommends the following action
steps:

1. Evaluate the extent to which current State and federal initiatives already
accomplish this strategy.

2. Explore new means of accounting for environmental costs, such as allowance-
trading programs, that are compatible with the increasingly competitive
natural-gas and electric industries.

3. Intervene in hydroelectric relicensing processes to promote hydroelectric
development when it is cost-effective from a social-cost perspective.

Strategy 4 - REPLACE 5 PERCENT OF TRADITIONAL PETROLEUM-FUELED
VEHICLES WITH ALTERNATIVE-FUEL VEHICLES BY 2005: Accelerate the
percentage of alternative-fuel vehicles used in the State and develop the
infrastructure necessary to support these vehicles, such that 5 percent of motor-
vehicle gasoline is replaced by 2005. This 5 percent is in addition to the 10 percent of
“ motor-vehicle gasoline replaced by the mandated use of ethanol-blended fuel (E-10).

To implement this strategy, the Department recommends any or all of the
following action steps:

1. Exempt AFVs from the State motor-fuels tax for five years.

2. Establish a capital pool to fund AFV development activities by implementing
a one-time fee of $1 on all vehicles requiring state registration.

3. Implement a vehicle registration credit of 50 percent (up to $100 per year) for
AFVs for five years.
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L INTRODUCTION

Minn. Stat. § 216C.28, subd. 1a requires the Minnesota Public Utilities
Commission (Commission) to prepare this section of the State Energy Policy and
Conservation Report. At a minimum, the Commission is to analyze its rate design
policies with respect to the goals set by the Legislature in Minn. Stat. §§ 216C.05
[increased efficiency in energy consumption, use of renewables, and effective energy
forecasting, planning and education], 216B.164 [encouragement of cogeneration and
small power production], and 216B.241 [energy conservation improvements] and to
recommend legislative and administrative actions to carry out these goals.

The overall mission of the Commission is to create and maintain a regulatory
environment that ensures safe, reliable, and efficient utility services at fair and
reasonable rates. In carrying out this mission, the Commission must consider and
balance a number of statutory mandates and policies. These mandates include
setting rates that:

e are reasonable and non-discriminatory for consumers;
are consistent with utilities’ economic and financial needs; and

e encourage energy conservation, renewable use, cogeneration and small
power production, to the maximum reasonable extent.

The last mandate is the focus of this Report.

Since the preparation of the 1992 Report, significant changes have taken place
in the economic environment in which electric and natural gas utilities operate.
Also, a number of new statutes relating to energy policy and rates have been
enacted. The Commission, the Legislature, and other stakeholders face the
continuing challenge of establishing policies and action steps to help shape this new
environment. This section will discuss recent actions and future policy directions of
the Commission.

II. RESOURCE PLANNING, SELECTION AND CONSERVATION POLICIES

Policies to promote the overall energy policy goals established by the
Legislature tend to fall into two general categories: those which influence the use of
energy, such as conservation programs and rate design, and those which influence
the mix of resources.used.to-meet energy needs, such as resource planning. These
policies interact as changes in the level and pattern of energy use by consumers
influence the need for, and type of, resources.
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A. RESOURCE PLANNING AND SELECTION

Over the last decade, there has been increasing recognition that utility
resource choices have a significant effect on utility rates, economic development,
conservation, and the environment. This has lead to increased legislative,
regulatory, and public oversight of utility resource decisions. The Commission has
authority over certificates of need for large energy facilities, resource planning, and
recovery of costs in utility rates. Also, the Legislature has mandated both the
development of certain resources and the consideration of environmental costs in
resource selection.

1. Electric Resource Planning

In 1990 the Commission adopted rules requiring investor-owned electric
utilities to file resource plans every two years. These 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 provide for
input into the process from the public, the Commission, and other state agencies,
and help ensure that utilities give adequate consideration to all potential resources,
including conservation, and to the environmental and socio-economic impact of
different resource choices.

In 1993, the Legislature codified the resource planning requirement in Minn.
Stat. § 216B.2422 and expanded it to include large generation and transmission
cooperatives and municipal power agencies. This statute also establishes a
preference for renewable resources by prohibiting the Commission from approving
a non-renewable energy facility in a resource plan or certificate of need proceeding
unless the utility has demonstrated that a renewable facility is not in the public
interest. It also requires utilities to provide least cost plans for meeting 50 and 75
percent of new capacity needs through conservation and renewable energy.

The Commission is currently revising its resource planning rules to reflect
the changes in the statute and the experience gained through evaluating more than
a dozen plans over the last five years.

2. NSP Renewable Mandate

In 1994, the Legislature mandated that NSP build or acquire 225 MW of wind
generation and 50 MW of farm grown closed-loop biomass by the end of 1998. NSP
is to build or acquire another 200 MW of wind and 75 MW of biomass by the end of
2002. The Commission is directed to require NSP to obtain an additional 400 MW of
wind energy by the end of 2002 if it is found to meet resource planning and least cost
requirements. In 1996, the Legislature enacted clarifications to the biomass mandate.
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Before the legislative mandate, NSP was developing 25 MW of wind
generation pursuant to Commission resource planning directives. The first and
second 100 MW of wind additions have been granted certificates of need by the
Commission, and are going through the competitive bidding process. The first 50
MW of biomass is also in the bidding process.

3. Environmental Cost Quantification

In 1993, the Legislature required the Commission, to the extent practicable, to
quantify and establish a range of environmental costs associated with each method
of electricity generation. These costs are to be considered along with other external
factors when selecting resource options in all proceedings before the Commission,
including resource planning, bidding, and certificate of need.

The Commission established interim environmental values in 1994. The
Commission initiated formal evidentiary proceedings to establish permanent
values. More than 20 parties are actively participating in this process. This issue is
highly controversial, with a wide-range of viewpoints by various parties. The
Commission expects to issue a decision on permanent environmental values in the
fall of 1996.

4.  Spent Nuclear Fuel Storage

In August of 1992, the Commission granted a limited certificate of need to
NSP for construction of a dry cask storage facility for spent nuclear fuel at its Prairie
Island nuclear generating plant. This was a highly controversial issue, which was
ultimately decided by the Legislature. The Legislature confirmed the Commission’s
decision to allow up to 17 casks, but added certain conditions and mandates,
including the NSP renewables mandate discussed above. This controversy brought
attention to the role nuclear power plays in Minnesota’s energy supply, debate about
its future role, and the role of other electricity supply options.

The Commission is participating in the efforts of the National Association of
Regulatory Utility Commissioners (NARUC) and the Nuclear Waste Strategy
Coalition to require the federal government to assume its responsibilities to dispose
of spent nuclear fuel.

5. Natural Gas Planning Issues

In 1994, the Commission considered whether to adopt a formal resource
planning process for natural gas utilities; this consideration was required by Section
115 of the federal Energy Policy Act of 1992. The Commission determined that
existing Minnesota regulatory processes provide for thorough regulatory review of
gas utilities” demand and supply-side planning. Therefore, adoption of a formal

Minnesota Public Utilities Commission 3




resource planning process is not needed. These existing processes include required
investments in conservation, DSM financial incentives, reviews of annual report
filings, and reviews of contract demand entitlement changes.

All gas (and electric) utilities are required to file annual automatic adjustment
reports with the Commission. These reports describe the utility’s procurement
policies for selecting the sources of fuel and energy. They also provide a summary
of actions taken to minimize cost, including conservation actions. The Department
of Public Service performs an in-depth analysis of these filings and the Commission
determines whether utilities” current fuel purchasing practices are appropriate. The
Commission also reviews demand entitlement levels, which determine the capacity
that a utility needs to meet its load requirements, and the amount that may be
recovered from customers through a purchased gas adjustment on monthly bills.

B. CONSERVATION INCENTIVE AND RATE POLICIES

Under Minn. Stat. § 216B.241, most investor-owned electric utilities are
required to spend 1.5 percent of gross operating revenues on energy conservation
improvements. The exception is NSP, which is required to spend 2.0 percent.
Natural gas utilities must spend 0.5 percent. These programs are overseen by the
Department of Public Service; appeals of Department decisions may be brought to
the Commission.

Recognizing the important role of cost-effective conservation program

" activities, the Commission has developed procedures to allow utilities full rate
recovery of approved conservation expenditures and to provide utilities with
financial incentives to pursue these demand-side activities. The Commission also
considers the effects on conservation when designing specific rates.

1. Conservation Program Cost Recovery

Minnesota law requires that utilities be allowed to recover energy
conservation expenditures in rates. The Commission allows the expenditures
related to Department-approved conservation programs to be tracked and recovered
in a future rate case. The tracker method assures dollar for dollar recovery of
prudently-incurred expenses.

In 1993, legislation was passed giving the Commission authority to permit
annual adjustments to rates to recover conservation program costs. This allows
more immediate recovery of conservation-related expenditures than the tracker
method. Annual adjustment mechanisms are particularly attractive to utilities that
are increasing conservation expenditures over previous levels. To date, the
Commission has approved such adjustments for five utilities.
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2. Financial Incentives for Utility Conservation Programs

In 1991, the Commission required all gas and electric utilities to file demand-
side management financial incentive proposals. Over the last five years, a variety of
incentives were put in place and evaluated. Many of the programs include recovery
of the sales margins lost due to customer conservation; some include bonuses for
exceeding conservation goals. The Commission recently convened work groups to
evaluate these electric and gas financial incentive programs. The Commission
determined, based in large part on the work group reports, that financial incentives
were valuable for encouraging cost-effective conservation programs and should
continue, at least in the near-term.

3. Rate Design

Both the level and design of utility rates influence customer demand for
various energy resources. Rates are the vehicle for the utility to collect prudently-
incurred costs of providing service to its customers. A number of factors go into
designing specific rates; the cost of providing service to each customer class is one of
the most important factors, in order to send accurate price signals about the cost of
consumption. However, the Commission must also weigh a number of other
factors, including the continuity of rates, the avoidance of rate shock, the ability to
pay, the competitive environment, and the promotion of conservation. Recent
actions with respect to rates for larger customers and low-income rates are discussed
later in this chapter.

With respect to using rate design to promote conservation, the Commission
has implemented a number of policies. The fixed, customer charge portion of rates
has been kept relatively low to place more emphasis on the price of the energy used.
The Commission has also approved the development of rates which have a higher
price for energy use during peak periods and lower prices during off-peak periods,
such as time-of-day, off-peak, controllable, interruptible, and seasonal rates. These
types of rates are primarily intended to avoid or delay new power plants by using
existing utility capacity more efficiently.

III. CHANGING ENERGY INDUSTRY STRUCTURES AND POLICIES
A. CHANGES IN THE NATURAL GAS INDUSTRY

The interstate gas market has undergone a significant transformation over
the last fifteen years. First came the deregulation of prices at the wellhead, followed

by the complete unbundling of pipeline services and the creation of a competitive
natural gas market through equal and open access to pipeline transportation capacity
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by all suppliers and users. The transformation of the interstate gas market was
brought about by changes in the demand for and supply of gas and changes in
federal pipeline regulation.

Large consumers of natural gas now have the ability to purchase gas directly
from suppliers. These customers may use the local distribution company’s (LDC)
facilities to transport gas to their facilities or may bypass the LDC altogether. In the
core gas distribution market, LDCs remain the sole suppliers of bundled gas service
(retail service to residential, small business and some large industrial customers)
and continue to be subject to significant state regulation. The size of the core
distribution market may be reduced as more core customers gain experience and
confidence in purchasing gas directly, leading some of them to make an economic
decision to bypass the LDC.

1. Rate Design

The Commission has implemented several rate design and regulatory
mechanisms to give gas utilities and customers greater flexibility to respond to the
significant changes in the structure of the natural gas industry.

Flexible Rates: Under Minn. Stat. § 216B.163, the Commission may approve
flexible tariffs for gas utilities whose customers are subject to effective competition.
Under flexible rates, utilities are permitted to lower their rates for certain large
customers who have unregulated substitutes for natural gas. The Commission has
approved flexible gas rates for all major gas utilities in Minnesota.

Unbundling of Rates: A growing number of local distribution companies
across the country are responding to changes in the industry by proposing to
unbundle rates and services. The Commission is currently evaluating a pilot
proposal by Minnegasco to unbundle some of its services and allow gas marketers to
aggregate commercial and industrial customers into “pools” and sell gas directly to
those customer pools. The utility would continue to recover its regulated non-gas
costs from these customers by charging pool members the monthly basic service
charge and the per-unit gas delivery charge.

Performance-Based Ratemaking: The Commission is continually evaluating
the effectiveness of regulation and developing creative ways to enhance the
regulation of utilities and to respond to changes in the natural gas industry. In 1995,
the Legislature enacted Minn. Stat. § 216B.167, which allows the Commission to
approve performance-based gas purchasing plans. Such plans would provide
incentives for utilities to achieve lower natural gas costs by linking financial
rewards and penalties with performance and actual lowering of gas costs for the
utility’s firm customers measured against reasonably attainable benchmarks.
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The Commission recently approved a performance-based gas purchasing plan
r Minnegasco. The Commission is directed to evaluate the effectiveness of all
lans approved under this statute and report to the Legislature by January 1, 1999;

e statute sunsets on January 1, 2000.

2. Other Special Rates

The Commission implemented specific rates to further other legislative and

:regulatory goals.

New Town Rates: To expand the availability of natural gas in the state of
Minnesota, the Commission has approved New Town Rates for several gas utilities
including NSP, Minnegasco, and Northern Minnesota Utilities. This special rate
allows the utility to collect a surcharge from customers to recover the extra cost of
extending lines to towns where extensions would not be cost effective under
standard rates. In approving New Town Rates for gas utilities, the Commission
found that expanded availability of natural gas service could bring benefits to
individual customers and enhance the economic viability of smaller communities.
 As important, the Commission found that the rate protected existing customers and
utility stockholders from subsidizing uneconomic service to new areas.

Low Income Discount Rates: In 1994, the Legislature enacted Minn. Stat. §
216B.16, subd. 15, which specifically allows the Commission to consider ability to pay
as a factor in setting gas and electric utility rates and to establish programs to assure
affordable, reliable, and continuous service to low-income customers. The statute
requires the Commission to establish at least one low-income discount pilot
program. The Commission has established a low-income pilot program for
Minnegasco, which provides a 30 percent discount to the monthly bill of 3,000 low-
income customers who also receive assistance from the federal low-income home
energy assistance program. The Commission shall evaluate the rate and report to
the Legislature by January 1, 1998.

B. CHANGES IN THE ELECTRIC INDUSTRY

A number of changes in the political, legal, economic, and technological
characteristics of the electric power industry have combined to stimulate change in
its structure and regulation. Developments include an increase in independent
power producers, technologies that allow for more effective generation from
smaller power plants, and federal policies encouraging competition. The 1992
Energy Policy Act aims to establish a more competitive wholesale electric generation
market by, among other things, expanding the FERC'’s authority to require open-
access transmission.
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The Commission has recognized these changes by implementing a
competitive bidding process for NSP’s new power supply, allowing more rate
flexibility for large customers, and examining alternative regulatory incentives and
structures. The Commission has also implemented specific rate programs directed
by the Legislature. In addition to these targeted actions, the Commission has
launched a comprehensive investigation into electric industry restructuring issues.

1. Cogeneration and Small Power Production

The Public Utilities Regulatory Policies Act of 1978 (PURPA) requires utilities
to purchase power from qualified cogeneration and small power producers; Minn.
Stat. § 216B.164 implements PURPA at the state level and provides additional
encouragement to these facilities. This Act opened the door to competition in the
wholesale electric generation market, albeit to a limited extent. As noted above, the
1992 Energy Policy Act promotes wider wholesale competition through open access
to the transmission grid.

The Commission granted a certificate of need to the LS Power cogeneration
project in October, 1994. This was the first certificate granted to a large electric facility
which was not built by a utility. In 1996, the Legislature passed a bill which reduces
property taxes on generating equipment which meets certain efficiency standards
and other criteria related to the sale of the output. As competition in the electric
industry increases, there are likely to be more non-utility generation projects in
Minnesota.

2. Competitive Bidding

The Commission required NSP to develop a competitive bidding process for
new generation resources. Entities other than the utility are now able to compete to
supply the resources needed by NSP. Competitive bidding may result in lower
resource costs and lower rates for consumers, and help promote a more competitive
wholesale generation market. Four NSP capacity additions have been, or are in the
process of being, competitively bid; two 100 MW wind projects, 50 MW of biomass,
and peaking resources. Competitive bidding for new baseload capacity is expected to
be implemented by 1997.

3. Rates for Large Customers

Much of the push for increased competition and customer choice at the
national level has come from large industrial electric consumers, who want to
reduce their costs in response to international and domestic competitive pressures.
The Commission must carefully consider its mandates to assure just, reasonable,
and non-discriminatory rates for all customers while allowing increased flexibility
for customers when it is in the public interest. The Commission has implemented a
number of rates that allow increased options and flexibility for utilities and their
large customers.

Minnesota Public Utilities Commission 8




Competitive Rates: In 1990, the Legislature enacted Minn. Stat. § 216B.162
which directs the Commission to allow competitive electric rates for large customers
when effective competition exists, subject to a number of terms and conditions.
Effective competition is a market situation in which a customer within the utility’s
service area has the ability to obtain its energy requirements from an energy supplier
that is not regulated by the Commission. The measure originally included a sunset
provision. In 1995, the Legislature made this a permanent part of the statutes. The
Commission has authorized competitive rate schedules for all regulated electric
utilities; approximately nine customers have been or are being served under these
rates.

Minnesota Power (MP) Interruptible Rates: The Commission approved a
plan by MP to convert 200 MW of firm capacity for Large Power customers to
interruptible service, which includes a discount on their demand charge, an
obligation to carry a demand commitment for at least the amount of their
interruptible load from MP for 15 years, and the right for MP to match any offer for
electric service made by any other provider.

MP Incremental Production Rates: The Commission established an
Incremental Production Service Rider which provides Large Power customers with
flexibility to operate their facilities on a short-term basis above and beyond their
historical levels without incurring additional demand charges. The Commission
also authorized an Incremental Sales Pilot Rider for General Service and Large Light
& Power customers. The Rider, which is available during March and April, is
intended to allow eligible customers to take advantage of short-term incremental
production opportunities during the period in which Minnesota Power is
experiencing surplus capacity. The Rider is restricted to customers who use
electricity in the industrial process, are served from existing facilities, and are able to
increase production as a result of the discount.

NSP Competitive Market Rider: The Commission established a Competitive
Market Rider for NSP which allows for a discount rate for customers making a
substantial new capital investment in production equipment. NSP used the Rider
to provide an incentive to North Star Steel to expand its facilities in St. Paul,
Minnesota, rather than elsewhere.

Otter Tail Power Company (OTP) Time of Use Rider: The Commission
recently approved a new Large General Service Time of Use Rider for OTP which
allows the utility and qualifying customers to agree by contract to a firm, on-peak
demand level that will be used as the basis to determine the billing demand over
the entire term of the contract. The Rider provides increased operating flexibility for
the customer as well as stability and predictability for both the utility and the
customer. :
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OTP Real-Time Pricing Rider: In 1996, the Commission approved a real-time
pricing experiment for OTP. The goal behind real-time pricing is to closely match
the price charged for electricity to the cost of that electricity at the time it is provided,
rather than develop an average price as is the case with most tariffed rates. Closely
matching cost and price promotes economic efficiencies by allowing customers to
choose when to increase, maintain, or decrease production based on their own
unique value of electricity.

4.  Other Special Rates

The Legislature has directed other specific electric rates to be implemented to
carry out various policy goals.

Area Development Rates: In 1990, the Legislature enacted Minn. Stat. §
216B.161 which directs the Commission to allow area development rates to assist
industrial revitalization projects. The measure originally included a sunset
provision; the Commission submitted a report to the Legislature in 1995 evaluating
the effectiveness of the rate. In 1995, the Legislature made this a permanent part of
the statutes. The Commission established a permanent area development rate for
NSP. The rate is available in a limited number of development zones, allows for a
50 percent discount to a customer’s demand charge for a limited period of time,
must be offered as a supplement to other development incentives offered by a
government authority or municipality, and must recover at least the incremental

cost of providing service to the participating customers.

NSP Low-Income Discount Rate: Minn. Stat. § 216B.16, subd. 14 (which was
part of the 1994 Prairie Island legislation) requires public utilities with more than
200,000 residential customers to offer a low-income discount rate. The rate must
give a 50-percent discount on the first 300 kWh consumed in a billing period for
residential customers who receive assistance from the federal Low-Income Home
Energy Assistance Program. The Commission has approved such a discount for
NSP, the only utility which has more than 200,000 electric customers in Minnesota.

5. Commission Investigation into Electric Industry Structure

In May 1995, the Commission opened an investigation into structural and
regulatory issues in the electric utility industry. The Commission noted that
restructuring of the electric industry in Minnesota cannot be achieved through
Commission action alone; major reforms will need to be addressed by the
Legislature. However, the Commission is uniquely positioned to guide the
restructuring debate in an even-handed manner, balancing the needs of utilities,
shareholders, and various consumers. The Commission’s intent is to bring together
stakeholders, provide a public forum and, if possible, reach agreements among
interested parties as a prelude to legislative action.

‘
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The Commission has issued principles and action steps to help guide the
discussion of restructuring. The Commission also directed the formation of an
Electric Competition Work Group to bring together key stakeholders. Several
subgroups have also been formed to examine specific issues. Future activities and
directions for this investigation are discussed below.

IV. FUTURE POLICY DIRECTIONS AND RECOMMENDATIONS

Over the next several years, the Commission will continue with
administrative actions to carry out its mandates on energy policy, including
establishing final environmental cost values, revising its resource planning rules,
perfecting the NSP bidding process, and exploring appropriate actions and policies
with respect to competition in the natural gas and electric industries.

As part of its investigation into electric industry restructuring, the
Commission has formed a working group and a number of subgroups to look into
issues such as wholesale competition, rate flexibility, service reliability and quality,
unbundling, and public information. Representatives of more than 25
organizations and groups are participating in the process. The Commission expects
that its electric industry investigation activities will provide valuable information
to the Legislature for its consideration and may result in proposals for legislative
action in the 1997 session and in subsequent sessions.

Developing ways of maintaining consumer protection and other benefits that
exist under present industry and regulatory structures while providing the benefits
of a more competitive market where appropriate will be challenging. It calls for a
broad look at such issues as universal service; resource mix, use of renewables,
energy efficiency, and environmental protection; and affordable energy and
customer protection. The Commission looks forward to working with the
Legislature and other stakeholders to implement a deliberate, thoughtful approach
to appropriate restructuring of the electric utility industry.
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MOST CURRENT MINNESOTA ENERGY PRICE FORECASTS

Forecasts of Minnesota energy prices are crucial for statewide energy policy planning.
The most current energy price forecasts are presented here (a description of the forecast
methodology presented in Appendix 2). Table 1 shows the nominal energy price
forecasts, and Table 2 shows the energy price forecasts in real or constant 1994 dollars.
Nominal prices include the expected impact of future inflation. Real or constant prices
exclude the impact of forecasted inflation. Also shown in Table 2 is the GNP deflator
used to convert the nominal energy prices into constant 1994 dollars.

The nominal energy price forecasts are obtained by taking the most recent Minnesota
nominal energy price datal and multiplying them by the average annual 