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ECONOMIC IMPLICATIONS OF
CARBON DIOXIDE EMISSION REDUCTION STRATEGIES
JOINT ECONOMIC COMMITTEE, U.S. CONGRESS

William U, Chandler
Battelle, Pacific Northwest Laboratory

SUMMARY

Thank you, Mr. Chairman, for the opportunity to comment on carbon dioxide emissions

reduction costs and strategles. My testimony focuses on three general conclusions
suggested by recent research:

1. U.S. carbon dioxide emissions could be held constant through the year 2003,
according to our research, at no net cost to the U.S. economy.

2. U.S. carbon emissions could be cut by 20 percent in the year 2005 at a
relatively small cost to the economy=-probably less than 0.5 percent of GDP,

3, International assistance Russia and Eastern Europe could--depending on the
level of funds available—cut the region’s carbon emissions by 50-200 million
tons of carbon per year in the year 2000.

Energy efficiency is without question the top emissions reduction policy priority at home and
abroad. 1t is the only approach that can simultaneously improve both economic and
envirgnmental conditions. Recent studies indicate that the United States could hold carbon
dioxide emissions constant over the next 10-20 years for a cost of $0-60 dollars per ton of
carbon emissions reduction. These studies also suggest that the nation could cut carbon
dioxide emissions by 20 percent over the same period for $22-220 per ton=--for a cost of 0.2
1.4 percent of GDP in 2005. The variation in these estimates derives from modeling
methodology, modeling assumptions, and interpretation. Measures Including carbon or

\ energy taxes, efficiency standards, and research and development efforts will be necessary

to cut emissions by 20 percent.

Carbon emissions can also be cut dramatically with energy assistance to Russia and Eastern
Eurgpe. The United States has much to offer that region in cutting emissions: for example,
the United States leads the world in developing policies for least-cost utility services, and
U.S. manufacturers build efficlent industrial motors, electronic controls, and high-efficiency
gas turbines, high priorities for the reglon, Assisting energy-efficiency and economic

\)reform efforts in the region could thus help cut greenhouse gas emissions by an amount

equal to 4-15 percent of current U.S. carbon emissions.
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CURBING CARBON DIOXIDE EMISSIONS IN THE UNITED STATES

The cost of controlling greenhouse gas emissions in the United States will depend mainly
on how effectively we remove barriers to energy efficiency. These barriers include price/
distortion, lack of infrastructure, disparity between private and social di es,
promotional practices among energy suppliers, split incéntives, lack of markets in saved
energy, and inadequate consumer information. A vast literature has identified and
described these difficulties, but has been less successful in prescribing solutions. Selutions
have nevertheless been documented in successful regulatory, incentive, and information
programs. The central question is whether these opportunities can be captured in the
United States. Answering this question requires difficult and controversial application of
energy and economic models. _

~

Modelling Issues

Valid models must be reproducible, transparent, and based on valid principles and
assumptions. Strikingly different projections of future energy demand~and carbon dioxide
emissions--can result from the modeler’s choice of both models and inputs. Confusion can
arise from differences in modelling tools, particularly between the "top down" and the
“bottom up” approaches. The former type of model is driven primarily by economic growth,
modified by econometrically estimated income: and price-elasticities of energy demand.
These models may also include parameters that modify energy demand projections based

on estimates of technological change, but they typically have very little detail on end-use
activities or technologies.

End-use or bottom-up modelling efforts also are driven by economic growth, but they permit
more detailed investigation of non-price-induced technical and policy changes. For example,
automobile fuel economy or appliance efficiency standards can be assumed in an end-use
or bottom-up model, while such a change can only be crudely approximated in a top-down,
principally economic model. End-use models can thus reveal additional detail for
understanding past and future energy demand.

End-use or "bottom-up" models are handicapped, however, by their inability to provide
equilibrium solutions. That is, economic theory suggests that reducing energy demand
through regulatory policy should also lower energy prices somewhat. Depending on the
magnitude of the price reduction, energy demand could be stimulated and thus offset some
tof the savings. Similarly, energy savings could have the effect of increasing the net income
of consumers, and thus increase energy demand, A macroeconomic model would capture
this effect, but the energy end-use models in use tomn_@n the other hand,
the end-use models may better represent saturation of energy services, The strengths of the

two approaches, top-down and bottom-up, can be merged, and efforts are underway to do
so at Pacific Northwest Laboratory.

Comparison of Selected Studies

The cost of emissions control as estimated by various studies depends on many factors: the
choice of modeling tools, scenario type, and assumptions. The results, however, may differ
more in perception of their results than in reality. A study by Manne and Richels’
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estimated carbon emissions control costs at about 1.25percent of U.S. GDP in the year
2008, or $95 billion per year (average of ~$§140 per fon). This cost may strike the reader
as being surprisingly low compared to perceptions about Manne and Richels’ work which
is perhaps best known for high costs--about 2.5 percent of GDP--in the year 2030 and after.

The short term casts do reflect technical energy-efficiency improvement, although the study
has been eriticized for underestimating the potential for energy efficiency. The average of
energy intensity reduction over the last ceptury in the United States has been 1 percent per

year, and féached 2.5 percent per year ducing the energy crises of the mid-seventies to mid-

ejghties. Manne and Richels, however, allow only (.5 percent per year

In contrast, a study by Morris et al? estimates the cost of emissions reductmn by modeling
the optimum use of cost-effective energy alternatives, including efficiency.’ The model used
was a linear programming model], which does not reflect consumer behavior but optimizes
inputs as efficiently as possible. The costs estimated in this study appear modest. The
authors estimated that cutting carbon emissions by 20 percent by the year 2005 would
reduce GDP in that year by only 0.3 percent. Control costs would total $21 billion per year

in 20035, or $28 per ton of carbon reduce

d.

Critics of the study have argued that consumers do not optimize consumption in the way
implied by the model. One problem is that the model assumey social discount rategywhile

consumers h

y will typlcay emand shorter payback

imes and do not value money in the way that long term bond markets do. The critics also
note that policy instruments for implementing energy-efficiency and renewable energy

options remain to be defined.

A study performed for the National Energy Strategy exercise by four national energy
laboratories estimated the cost of implementing existing cost-effective energy-efficiency
potential by modeling a variety of efficiency standards and taxes.* A modified version
(Chandler et al.’) estimated that cutting carbon emissions by 20 percent by the year 2005

(compared to 1990 wo

that year. Costs would total

would cast abous-0.5 percent of GDP n that year.
$69 billion, an average of $90 per ton of carbon. The study did not consider greenhouse

a market equilibrium solution--that is, it does not
@he energy-efficiency potential.

gases other than carbon dioxide.

This study has been criticized for lacking

erious of the two criticisms.

e take-Dack

corporate the "takeback" effect--and fo
The latter problem i jtici
e ect is not likely to result in more than 5 percent increase in energy demand.

Supply-side

f/"\ energy-e ﬂc:ency options, hoWever, were not emphasized in the analysxs and these could
provide large improvements in the efficiency of electric power generation.

é@ ‘,\ The Department of Energy report Limiting Net Greenhouse Gas Emissions In the United
0\0 States is much more complicated because it presents a large number of options to reduce
greenhouse gases, and it also examines all the major anthropogenic greenhouse gases, not
just carbon dioxide. One optxon, a carbon tax, suggests costs of 14 percent of GDP in the

year 2005. Ingcompa

_assumed a 3,0 percent rate of economic growth whﬂe Chandler et al, assumed 2. 5 percent

per year through 2010.

P.5




AFR 27 ’92 ©5:35PM BWO GLOBAL STUDIES 2@2-E45-7843 P.&

One scenario in the DOE report both imposes taxes on carbon use and gives credits for
reforestation. This scenario yields an estimate of only 0.2 percent of GDP in 2005, even lower
than Morris et al. The report cautions, however, that the institutional aspects in a
reforestation policy, which would use one-seventh of the U.S. land area for tree- plantmg,
remain to be described. Other analysis suggests that the effect on land and food prices
would not present senous difficulties, The price of lumber, on the other hand, would be
dramatically reduced.®

The DOE report also addresses the question of discount rates, In one scenario, it examines
the cost of emissions control if the consumer discount rate were reduced. The DOE report
Jfound that emissions could essentially be held constant through the year 2000 if the consumer
discount rate were cut to 5 percent, The costs estimated by Chandler et al. and Morris et al.
for holding carbon emissions constant through the year 2005 were also at or near zero.

e

Energy-Efficiency Potential

The NES Laboratories White Paper study asked how far can we go in applying energy
efficiency. The authors assumed that energy consuming e ent is urchased to minimize
total costs on a life-cycle basis, using -) The following

discussion presents highlights from the an3 ysus

In the buildings sector, seven percent of the cumulative savings through 2010 was estimated %
to derive from new buﬂdmg shell measurcs 23 percent from building retrofits, and 70
percent from new apphance eqmpment Additional savings are potentially available if ﬁ (\L\

faster turnover of existing equipment were considered. share of savings in commercial
buildings from retrofits a ildings measu ees t, -
r. 3
<efficient refrigerators>Necessary design changes involve more efficient compressors and |
fans, and significantly increased insulation. Other important savings were projected by -
retrofit measures to existing buildings, such as additional wall and ceiling insulation. Energy -

demand in 2010 would fall 14 percent below that of the base case. Households would in
2010 pay an additional $5 billion for efficiency measures, while realizing savings of $21 g

billion in reduced energy bills in the same year. Note that the DOE report to Congress was
unable to fully account for retrofit measures due to modeﬂnmtauons

A
In the commercial sector, large reductions in energy consumption accur for adjustable speed
fan motors in building ventilation and in more-efficient lighting. Several technologies can
be used to improve the efficiency of 8 motor when less than its full capacity is required,
One technology, electronic variable-speed drives, adjusts the speed of motors by -
electronically varying the input voltage and frequency to the motor. These drives can reduce
. energy consuimption in systems with varying loads, including fans in variable air volume
systems, water pumping, and alr-condmomng chillers# Lighting efficiency can be improved
by 25-75 percent, which in turn reduces air conditioning loads.

Many technological options now mtroduced in the new vehicle market can be used to
improve future fuel efficiency.?’ These technologies include overhead camshafts, roller cam
followers, friction-reducing cylinder materials, ceramics to reduce heat rejection,
compression ratio increases through more sophisticated electronjc controls and better

4

ely. The largest savings overall in the residential sector were projected for more W
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combustion chamber design, multipoint fuel injection, more valves per cylinder,
turbocharging, supercharging, intercooling, electronic transmission control, four- and five-
speed automatic transmissions, torque converter lock-ups, continuously variable

transmissions, front-wheel drive, better aerodynamics, and improved accessory designs. W 1
( Carlsmith et al suggested thatmm\%@ : / W

Significant industrial efficiency potential also exists.2® Improvements were taken only if they
were Both technically possible and € ! ble knd could be phased in as capital
stockSWwere retired. For example, opportunities were found for cutting energy requirements

throughout the steelmaking process The electric arc furnace uses virtually 100 percent
scrap and requires only about 10.6 GJ per ton of steel produced. Only 36 percent of US.
steel is made with the arc furnace, and this could probably be increased to 60 percent.®®
Similarly, energy use in making iron and steel from virgin ore could be cut dramatically by
direct reduction or smelting of ores. Wefound that existing technology in cokemaking, blast
furnace operation, steelmaking, and casting could, by 2010, save up to 42 percent of the total
Waeel, and at a cost below that of energy supply. The status quo
would merely bring the U.S. down to the current level of Japanese energy efficiency in
steelmaking--after 20 years,2 In the chemical industry, both chemical processes and generic
energy uses--distilling, separation--can be made more efficient. For example, the new Unipol
process for making polyethylene uses only 35 percent as much energy per kilogram of output
as conventional processes.” Generic opportunities include upgrading electric motor
efﬂcien%/, cogeneration, thermal recompression in evaporation, and automated process
control.” In the paper industry, promising technologies include continuous digesters, oxygen
bleaching, upgraded evaporators, mechanical dewatering, boiler efficiency improvement,
increased biomass use, and cogeneration, Various studies estimate that specific energy
intensity in this industry could be reduced by one-third to twofifths by 2010.3 In cement
making, the inefficient wet process still accounts for almost one-third of production, though
the dry process uses 26 percent less energy per ton.*? One hundred percent penetration for
the dry process by 2010, complete with heat recovery and optimum efficiency opportunities

including more efficient motors for grinding, could reduce the energy required for cement
making at least 20 percent.

The utilization of cost-effective energy efficiency opportunities will depend heavily on the
rate of replacement or upgrading of existing industrial plant and equipment. This rate is
not the same for all industries, as illustrated by the fact that the average age of the US.
paper industry’s plant and equipment is estimated to be 20 years, while that of the chemical
industry is probably less than 10 years.* Studies which ignore the potential for early

retirement of equipment made obsolete by changing energy conditions ignore considerable
potential for emissions reduction.

Energy Supply Options

Demand for natural gas in Chandler et al. would total about 14 quadrillion BTU (quads) in
2010. This total would leave nearly 13 quads of potential gas supply which could be used
for reducing coal consumption. Imposing constraints--taxes or regulations-—-on coal use to
encourage maximum use of gas would reduce carbon emissions by almost 130 million tons
per year in 2010. The cost--without any change in capital or technology--would total around
$73 billion in 2010. This cost should be considered a worst case because it assumes

5
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optimistically low and pessimistically high prices for coal and natural gas, respectively. Also,
the estimates ignore the potential for new conversion technologies to reduce the cost of
supply electric power. New gas-fired combustion turbines and combined cycle electric
generation systems could reduce the overall costs. Using advanced systems such as steam
injected gas turbines would cut this cost to $7-8 billion per year.%?

U.S. Policy Considerations

The constraint on short term efficiency improvements is not primarily technological, as the
above discussion indicates. The primary barrier is insufficient implementation of existing
cost-effective measures. Pursuit of additional opportunities through research, development,
and demonstration is important in the long run, but significant efficiency improvements are
‘technologically and economically feasible today.

Prices should include all costs in order to promote energy efficiency. However, the prices
that consumers pay for fuels do not reflect fully all the environmental and social costs
associated with fuels production, conversion, transportation, and use. For example, the costs
of acid rain and of global warming are not now reflected in the prices of fossil fuels and
electricity, Similarly, the national security and foreign balance-of-payments implications of
oil imports are not incorporated in fuel oil and gasoline prices.

The price incentive for efficiency is further reduced in the electric sector because state
public utility commissions set electricity prices at levels below the marginal cost of sugply.
Traditionally, prices are set so they reflect the average cost of producing electricity®* If,
however, the costs to build and operate future power plants are greater than the current

average, then consumers face inappropriate price signals. A similar, although less dramatic,
situation occurs for natural gas.

Financing for efficiency investment is also a barrier. Energy-efficient systems are generally
more expensive than their less efficient counterparts. Obtaining the additional money to
pay the incremental capital costs of efficiency improvements is often a problem. Obviously,
money is a major barrier for low-income households and cash-constrained industries. Many
studies found very high implicit discount rates associated with residential investments in
efficient refrigerators, air conditioners, other appliances, space heating equipment,
automobiles, and retrofit measures, ranging up to 100 percent.’

Lack of information on the performance of energy-efficient technologies is often lacking.
Such information is critical to those who decide on the commercial deployment and market
penetration of new technologies, including investors, regulators, consumers, and others. In
addition, energy end users are not adequately informed about the energy they consume,
Evidence of this is provided by a recent study of gas furnace purchases which found that the
energy efficiency rating is a poorly understood characteristic of furnaces.® The importance
of this information gap is provided by studies that have shown that households will reduce
their energy consumption when provided with detailed information feedback on the energy
consumed by their appliances, heating equipment, and air conditioners.%’

P.g
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Consumers often must use the energy technologies selected by others. Industrial buyers
select the technologies that are used in the production process. Specialists write product
specifications for military purchases that limit access to alternatives. Architects, engineers,
and builders, without direction from the ultimate owners and occupants, typically decide the
energy efficiency of buildings and their equipment. Builders select and purchase large
numbers of furnaces, water heaters, and other appliances for new homes. Used-vehicle
buyers must choose from those vehicles purchased by generally more affiuent, new-vehicle
purchasers who may have placed a low value on fuel efficiency.

Overcoming these barriers would permit both economic and environmental benefits. Studies
suggest that the United States could hold emissions constant until 201 0 and save several tens of

billions of dollars in ene I
the pol end use. The nation could cut emissions by 20 percent by 2010 at a cost 0f 0.2-0.
percent of GNP if it not only revived energy efficiency efforts, but developed available
natural gas supphes and added 10 quads of alternative energy supply. This is a formidable
task and will require serious policy efforts. The key policy Ievers to accomplish this task
include carbon taxes, appliance efficiency standards, and information. Tax credits and other
incentives do not work particularly well, and in any case, the United States faces financial
constraints which foreclose such policies,

ASSISTING RUSSIA AND EASTERN EUROPE
MAKE LARGE EMISSIONS REDUCTIONS

The United States can reduce carbon emissions in an important new way: assisting the former
Soviet Union and Eastern Europe. Existing technologies could reduce carbon dioxide
emissions in the former Soviet Union, for example, by almost 370 million tons per year--an
amount equal to 28 percent of total U.S. carbon emissions. This potential can be captured
very inexpensively,

Assistance to Russia and other nations of the region can help both their economies as well
as the global environment. The region has experienced a collapse comparable to the
American Great Depression, wiping out 20 years of income growth. What does the United
States have to offer the former Soviet Union in energy policy? The United States is half
as energy-intensive as Russia, and has the technology, policy experience, and motivation.
The nation would benefit strategically, environmentally, and economically by helping the new
nations of the former Soviet Union survive their energy crises.

Energy Efficiency

The nations of the Former Soviet Union and Eastern Europe rank among the least energy-
efficient countries in the world. Per capita energy use in Ozechoslovakia, for example,
exceeds that of Austria, yet Czechoslovakian GNP per capita is only one-third as high as
Austria’s.” The former Soviet Union overall consumes three-fourths as much energy as the
United States, yet produces only 30-50 percent as much economic value. The region overall-

-with about 12 percent of the world’s population--produces 25 percent of global energy-
related greenhouse gas emissio te than the United States.
7

o
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Unfortunately, the recent economic crisis in the region has not yet produced energy
efficiency improvements: energy intensity in Russia, for example, has increased. This
problem is explained by the fact that the light manufacturing sector has been hit hard by the
reduction of imports, which provided spare parts and other essential inputs, while the
energy-intensive heavy materials sector has not been affected as much,

Economic and environmental goals can be made to converge in post-planned economies.
U.S, assistance is already helping—and can do more to help--the region make this difficult
transition. Energy-efficiency opportunities in Eastern Europe include the use of better
electric motors, motor speed controls, automation of industrial processes, combined cycle
power cogeneration, more-sophisticated cars, improved lighting and refrigeration
technologies, and thermal insulation in buildings. In the district heating and electric power
sector, transmission and distribution losses remain high, and new combined cycle
technologies could eventually cut heat rates by 15 percent or more.

Major opportunities also exist in the residential sector, including installation of heat meters
and valves for controlling radiators, as well as more-efficient appliances. In the
transportation sector, fuel economy remains low, The regional average is only 27 mpg in
the typically small and low-power cars used in the region. Comparable vehicles used in the
United States average more than 35 mpg. Increasing automobile fuel economy to cost-
effective levels and converting the truck fleet from gasoline to diesel-powered engines can
help reduce growth in transportation energy demand.

The commercial opportunities for selling, installing, and producing these products is large.
This potential is reduced by constraints on available technology and capital. The extent to
which savings are actually captured depends to a large extent on getting price signals and
energy policies right, interesting western firms in making investments in Eastern Europe,
and overcoming the failures that plague all market economies.

Providing consumers with access to capital is an important policy option. Energy-efficiency
loan funds can be created for use by utilities and major industries through revenues from
fuels taxes or loans from multi-lateral development banks. In the buildings sector, blocks
of financing could be channeled to utilities for distribution to consumers through least-cost
planning programs. In the industrial sector, loans can be made available to enterprises for
investments increasing energy efficiency in addition to output or productivity. Experience
has shown that disbursing such loans requires technical assistance, including:

®  Energy audits for industry and buildings;
¢  Least-cost planning specialists to advise utilities;
®  Loan processing training for banking, utility, and industrial organizations.

Restructuring the economies of the former Soviet Union and Easter Europe would have
major benefits for energy conservation. Materials use per capita is very high compared to
other nations, and market reforms would have two effects. First, less scrap and unnecessary
material would be produced. Second, materials would be used more efficiently in
manufacturing, construction, and packaging as manufacturers compete for price-sensitive

markets. Structural reform could save 11 exajoules by 2010, or almost one-sixth of current
total former Soviet energy demand.
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Natural Gas Alternatives

Russia’s immense natural gas resource offers an attractive energy strategy: a gas bridge in
the future. Gas production could grow from 29 exajoules in 1988 to as much as 35 exajoules
by the year 2000 and 38 exajoules by 2010. There may be major potential for the US.
private sector to become involved with the expanded use of gas. The United States makes
some of the most efficient gas turbine power plants--adapted from high-efficiency jet
engines--and these have a number of attractive characteristics, First, they approach 50
percent in energy-to-power conversion compared with only 33 percent for conventional
power plants burning gas, Second, they are low-cost items in terms of capital. Conventional
coal-fired steam plants in the United States cost two to three times as much. And third,
they are flexible because they do not benefit from economies of scale and therefore can be
installed in small blocks of power as needed without loss of efficiency.

In the long term, gas can serve as a bridge to a renewable future. A fundamental
reorientation of the utility sector would see natural gas supplies stretched by general use of
efficient combined cycle systems producing electricity and steam for space heating or
industrial processes. This technology would reduce the environmental problems in the
former Soviet Union associated with coal and nuclear power, and would save gas for export.

This strategy can be extended to Eastern Europe. Russian natural gas pipelines already
serve Eastern Europe. Creative joint ventures between Russian and Eastern European
enterprises, Western gas-steam turbine manufacturers, and Russian gas producers to finance
the production of gas-using equipment and the delivery of gas to Eastern European
consumers would help solve both economic and environmental problems. Eastern Europe
would gain a cleaner, more productive energy system, the Soviets would grin a market for

their gas, and the Western countries would gain export markets and reduced carbon dioxide
and sulfur dioxide emissions from Eastern Europe.

Targeting Assistance to Curb Carbon Emissions

The cost-effective energy-efficiency potential in Russia is over 8 quads® per year in the year
2000--assuming a 50 percent discount rate. This amount is equal to 20 percent of 1990
primary energy consumption.® Only 3 quads of the energy-efficiency potential is likely to
be captured with Russian resources alone, due primarily to lack of institutional infrastructure.
Similarly, approximately 2 million tons of methane losses from natural gas pipelines could
be prevented by relatively simple measures,!¢

The emissions reduction due to a $1 billion one-time U.S. investment in energy-efficiency
and methane leak reduction in Russia is estimated to total 50-100 million tons of carbon
equivalent per year in the year 2000.! The carbon emissions reduction due to a $5 billion
one-time U.S. investment in energy-efﬁcienc?;in Russia is estimated to total 100-190 million
tons of carbon per year in the year 2000.** Priorities for restructuring and institution

building would require 10 percent of total emissions-reduction assistance, and should
include:
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1. Support for local experts to develop transition policies that emphasize energy
efficiency.

2. Support for local and foreign experts in developing Integrated Resources
Planning measures for electric, gas, and district heating utilities, including
installation of meters and controls.

3. Improving operations and maintenance in energy-using facilities through the
use and implementation of audits.

Priorities for direct investrnent and joint venture development include both supply and
demand side technologxes especially introducing efficient gas turbines for power generation;
methane leak prevention measures for natural gas plpelmes ; efficient electric motors and
variable speed drives; meters, valves, and energy-conserving materials in the buildings sector;
and industrial controls and meters.

CONCLUSION: SELECTING AN EMISSIONS CONTROL STRATEGY

Many energy analysts believe that changes in energy prices were responsible for at least two-
thirds of the energy-efficiency improvements attained in the United States in the period
following the oil shocks of the seventies and early eighties. Price mechanisms, including
taxes, are thus natural options for policy.

Tax incentives have sometimes been proposed as a means to overcome investment barriers,
but there is no evidence that tax credits for home or industrial energy-efficiency investment
in the United States have been worth their cost. However, some U.S. utilities have

sponsored incentive plans and integrated resource planning and have saved energy quickly and
inexpensively.

Regulatory standards can effectively promote energy efficiency where there are clear market
failures or where discount rates are unusually high. The level of fuel economy in private
automobiles illustrates the effectiveness of this approach. Researcirand-experience suggest
thmubuym—wﬂ-bmdﬁferemofud—mmny—ovemmW—%ﬂe levels even
twice the current new car average would yield net savings to consumers, the savings would
be quite small and can be ignored from the buyer’s point of view, Evidence of the constant
increase in average U.S. fuel economy over the last 15 years (despite wildly fluctuating
gasoline prices) presents a strong case for the effectiveness of standards, (See figure below.)

Regulatory policy, however, can fail unless continually evaluated and revised. For example,
the fleet of light trucks in the United States has grown rapidly in part because they were
treated differently from cars in the corporate average fuel economy standards. These
vehicles today are generally used not as trucks per se, but as automobiles. They generally

are more powerful than cars, use far more fuel per unit of distance, and remain in use
longer.

10
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This fact suggests that a combination of policies might be required to accomplish a given
objective. For example, U.S. appliance policy was crafted from a combination of efficiency
labelling, regulatory standards, utility incentive programs for the purchase of efficiency
models, and rising energy prices. A hypothetical example of such as palicy in the transport
sector combines fuel economy regulation with meaningful gasoline taxes and information
programs designed to appeal to consumer self-interest, In fact, helping consumers reduce
thetr effective discount rates would go far toward reducing the risk of climatic change.

.

The United States can also help the former Soviet Union and Eastern Europe reduce
carbon dioxide emissions by carefully targeting technical assistance. Because energy
inefficiency constrains economic growth and threatens the success of the vital experiments
in democracy in the region, and because the opportunities for environmental protection
through energy efficiency improvement can prove to be good business for American firms,

there is ample justification for the United States to assist the region significantly reduce its
carbon dioxide emissions.

11
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and policies imposed. This testimony cites average and total costs in
terms of dollars per ton of carbon reduced and total GDP change, both for
a given year,

4, R.S. Carlsmith, W.U. Chandler, J.E. McMahon, and D.J. Santini, Energy
Efficiency: How Far Can We Go?, Oak Ridge National Laboratory ORNL/TM-
11441, Oak Ridge, TN, 1990,

5. See R.S. Carlsmith, W.U. Chandler, J.E. McMahon, and D.J. Santini, Energy
Efficiency: How Far Can We Go?, 0ak Ridge National Laboratory ORNL/TM-
11441, Oak Ridge, TN; and R.S. Carlsmith, W.U. Chandler, J.E. McMahon,
D.J. Santini, J.A. Edmonds, and S. Kolar, "The United States: Carbon
Emissions Control: Scenarios and Strategies for the Year 2030," in W.U.
Chandler (ed.), Carben Emissions Contro] Strategies (Washington:
Conservation Foundation, 1991).

6. D. Adams, R.M. Adams, J.M. Callaway, C.C. Chang and B.A. McCarl, The
Economics of Sequestering Carbon on Agricultural Land in the U.S.: A
Preliminary Analysis of Soctal Cost and Impacts on Timber Markets. Mimeo.

7. Marie Kostalova, Jiri Suk, and Stanislav Kolar, Reducing Greenhouse Gas

Emissions in Czechoslovakia, Battelle, Pacific Northwest Laboratory,
Advanced International Studies Unit, January 1992,

8, An exajoule (EJ) is .95 quadrillion BTU, or roughly equal te 500,000
barrels of oil per day.
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10.

11l

12,

13.

14,

Cost-effectiveness assumes world energy prices and price 1iberalization.
Savings includes only direct savings, thus excluding indirect savings.
The latter equal as much as 70 percent of direct savings. Transfer of
technology through stimulation of joint ventures could increase the direct
savings potential,

See V. Rabchuk, N. Ilkevich, and Y. Kononov, "A Study of Methane Leakage
in the Soviet Natural Gas Supply System," background paper prepared by the
Siberian Energy Institute and presented at the Soviet-American Energy
Workshop, 8 June 1991, Washington, D.C.

This estimate assumes that the most cost-effective measures are taken
first, including a $300 million investment in leak reduction for pipelines
and $700 million investment in energy-efficiency measures. The greenhouse
warming potential (GWP) in carbon-equivalent assumed for methane {s a
factor of 20 times the number of tons of methane.

The Tower value in this range represents the amount of emissions reduction
that would be achieved 1f only half of all options that are cost-effective
at a 50 percent discount rate were actually implemented. This possibility
could stem from a number of constraints, including lack of consumer
information. The upper value 1n the range reflects 100 percent
penetration of these attractive investments.

This estimate assumes $300 million 1s spent on methane leak reduction and
$4.7 million on energy-efficiency measures.

For an explanation of the range, see the previous note.

Note that price reforms in such sectors will not necessarily translate
into energy savings if utilities are unable to meter consumer energy bills
and if consumers are unable to turn down or turn off heat, for example.

This measure 1s not counted in the above totals, but could reduce methane
emissions by 2 million tons, or the equivalent of 40 million tons of
carbon, The cost of this reduction--and we might assume again that only
half could actually be attained--would be an estimated $300 million.
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AVERAGE COST OF HOLDING U.S. CARBON
EMISSIONS CONSTANT in 2005-2010
(at the 1990 level)
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TOTAL COST OF CUTTING U.S. CARBON
EMISSIONS by 20 PERCENT in 2005-2010
(at the 1990 level)
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CAFE and Gasoline Prices
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Carbon Conservation Curve
Former Soviet Union, 1990-2005
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May 13, 1992

MEMORANDUM

To: Senator Gore
From: Marc Chupka
cc: Katie McGinty

Subject: Labor and CO, reduction

You are apparently meeting tomorrow with labor leaders concerned about the
impact of CO, reductions and jobs. They have probably been fed a steady diet of
propoganda from Department of Commerce, Global Climate Coalition, Western Fuels
Association, etc. A study was released yesterday (by Wilbur Steger) showing big job
losses -- I haven’t seen it but I understand that it is an extension of the gloom and doom
carbon tax scenarios so it is not a suprise. You may wish to emphasise that the jury is
still out on the economic impacts and that many analyses point to improved employment
from modest CO, emission strategies.

You may want to point out that in many industries, there will be opportunities for
labor. Conservation activities are more labor intensive than energy production (see
attached Worldwatch paper discussion). In fact, electricity sector is very capital
intensive, and demand-side programs are more labor intensive. Gas industry will benefit
(cite American Gas Association study). Building more fuel-efficient cars may be just as
labor intensive as gas-guzzlers.

However, CO, stabilization will probably continue to limit coal employment. But
they are in sad shape under any scenario -- shifts to western strip mined coal (which is
capital intensive and non-union) and technological changes (longwall mining methods)
have really hurt coal employment. If Richard Trumka (United Mine Workers) is there,
you will have to deal with transitional issues. UMW may have learned a lesson from the
acid rain debate, however: get to the bargaining table early or risk getting shut out of the
process when deals are struck. UMW may want to hear more about what could be done
for them under a CO, stabilization policy rather than absolutely refusing to hear about it.
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example, nuclear power is the only energy source with a United
Nations body dedicated to its advancement. This organization, the
International Atomic Energy Agency (IAEA), has a 1991 budget of $179
million, with additional voluntary contributions of $70 million expect-
ed. While the JAEA has one essential role—monitoring nuclear prolif-
eration—it also actively promotes the export of nuclear power to
developing nations. A similar organization, the Nuclear Energy Agency,
exists to facilitate atomic cooperation between industrial countries.*

It is time to reconsider the IAEA’s promotional role, which does not
reflect the positions of many of the governments that fund it. The agen-
cy’s programs are aimed principally at developing countries, which get
40 percent of their energy from renewables and less than 1 percent from
nuclear energy. Inrecent years, many of these poor nations have
slowed nuclear expansion, while stepping up their commitment to
renewable energy sources. International institutions need to catch up
with this shift in priorities.®

Broader reforms are also needed, such as more concerted efforts to
assist developing countries improve energy efficiency and harness
renewablc energy resources. One way of doing this is to increase fund-
ing of energy projects by the United Nations Development Program, an
organization with a $900-million annual budget. Former West German
Chancellor Willy Brandt has suggested the further step of creating an
International Solar Energy Agency (ISEA). This body would provide
developing countries with support for research, advice on how to build
production facilities, and exchanges of information and personnel on
renewable technologies.®

The problem facing developin§ countries is in part a shortage of capital
and in part a misallocation of funds. Multilateral lending organiza-
tions, including the World Bank and the regional development banks,
provide developing countries with huge sums for energy
projects—more than for any sector except agriculture. Energy account-
ed for 16 percent ($3.3 billion) of the World Bank’s $21 billion in loans in
1990. These loans attract even more money by encouraging parallel
lending by commercial banks and other development institutions. In
China in particular, the failure to invest adequately in improved energy

“Only about 3 percent of the World Bank’s
energy and industry loans in 1989 went to
improving the efficiency of energy use.”

efficiency will cause carbon dioxide emissions from coal plants to soar
in the years ahead .®

Despite the World Bank’s supposed new environmental awareness,
only about 3 percent of its energy and industry loans in 1989 went to
imgroving the efficiency of energy use. Renewables (other than
hydropower) received virtually nothing. Significantly increasing multi-
lateral lending for renewables and efficiency is essential if these energy

sources are to expand rapidly in developing countries during the
nineties.™

Current lending programs also encourage energy-intensive industries
and products, something that is not helptul to most poor countries. By
instead promoting domestic production of efficient refrigerators, air
conditioners, electric motors, and other energy-consuming devices,
poor countries could cut the expected growth in their power sectors by
30 percent or more, with large economic savings. In India, for example,
instead of building a factory to produce standard incandescent light
bulbs, the World Bank could fund the construction of plants to make
energy-efficient fluorescent light bulbs. A single $7-million factor

could produce 12.3 million bulbs over seven years, enough to save India
the equivalent of more than 1,500 megawatts of coal-burning electrical
capacity. That translates into $2.4 biﬁion in savings, mostly from not
having to build new power plants.*

The process of transforming energy institutions is no less challenging
than the development of new ener technologies. The transformation
will take many years to accomplish, but is likely to accelerate as policy
makers awaken to the environmental and economic challenges they face.

Energy and Jobs

Political leaders tend to guard the status quo, neglecting the fact that
successful economies are dynamic, changing constantly over time. The
evolution of technologies and of society itself naturally reshapes the
economy, including the job market. With the automobile’s advent, for
example, service station attendants and mechanics replaced black-
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smiths and wainwrights. Although this can be a painful process, it also
creates new employment opportunities.

Defenders of the status quo contend that reduced energy consumption
will lead to massive layoffs in energy-producing industries. To the con-
trary, a sustainable energy economy would likely have more jobs than
oner{aased on fossil fuels—primarily because improving energy efficien-
€y creates more employment than supplying energy. In the future, the
number of jobs in energy will probably grow, and the skills in demand

Energy industries are not currently a major source of employmen_t. In
Poland, Canada, and India, for examJ)le, 4.4,2.5, and 1 percent o_f ]qbs,
respectively, are in energy and mining. Some 1.5 million
Americans—1.4 percent of the labor force—worked in energy produc-
tion and conversion in 1988. This includes jobs in coal mining, the oil
and gas industry, and electric and gas utilities.*

The trend in industrial countries is toward fewer such jobs. Coal min-
ing employment in the United States fell nearly 40 percent between
1980 and 1988, from 246,000 to 151,000, despite a 14-percent increase in
coal production. The number of employees in the nation’s oil and gas
industry shrank from 715,000 to 528,000 over the same period. One
minor exception to this trend is in electric utilities, where the number of
employees, primarily service workers, rose 10 percent, to 648,000 work-
ers. However, most of this increase likely has been offset by a loss of
construction jobs as spending on new power plants declined 40 percent
in the eighties.

Most energy industries are capital-intensive and create relatively few
jobs. The oil and gas industry in Alberta, Canada, for instance, gener-
ates 1.4 jobs for $1 million worth of capital investment, while other sec-
tors of the economy average more than 10 jobs. Manufacturing, by
comparison, yields 9.2 jobs per $1 million; agriculture, 13; anq services,
more than 32. The electric power industry is also capital-intensive.
One-quarter of the foreign debts of Costa Rica and Brazil are from bor-
rowing for the construction of power plants and transmission lines.
Similarly, in the Soviet Union, energy accounted for nearly one-fifth of

“Each dollar invested in

efﬁciency improvements generates
more jobs than a dollar invested

in new energy supplies.”

all capital expenditures in the late eighties, and Poland poured almost

40 percent of its industrial investment into energy in 1986, 21 percent in
coal alone.™ :

Employment in coal mining is likely to continue decreasing, especiall
as societies seek to limit emissions of carbon dioxide. Governments will
need to compensate workers, ensure that they learn new skills, and
cooperate with businesses to form new industries in the affected areas.
Countries such as the United Kingdom and Germany have experience
with this problem, since the number of coal miners is already tglling as
automation increases. Now, hundreds of thousands of Polish, Czech,
and east German coal miners may lose their jobs as energy prices are
deregulated. Even in China, with more than 4 million coal miners,

increased automation and worker productivity ensure a leveling off of
employment.”

There is a way, however, to meet energy needs in the future while creat-
ing jobs. Numerous studies have concluded that each dollar invested in
efficiency improvements generates more jobs than a dollar invested in
new energy supplies. A 1979 Council on Economic Priorities report
found that investments in energy conservation and solar technologies
created twice as many jobs as those in traditional energy industries such
as oil, natural gas, or electric power generation. At the local level, a dol-
lar spent on energy efficiency produces four times as many jobs as one
invested in a new power plant, mainly because reduced energy bills
allow investments in other job-creating businesses.®

Similar conclusions were reached by a 1985 European Community
study of Denmark, France, the United Kingdom, and West Germany.
Investments in district heating, building insulation, and biogas plants,
for example, were found to save money and produce more jobs than tra-
ditional energy investments. A study in Alaska found that home
weatherization created more jobs and personal income per dollar than
any other investment, including the construction of hospitals, high-
ways, or hydroelectric projects. Evaluations of existing energy-saving
programs in Connecticut and lowa found that they were less expensive

and created more work than energy-supply alternatives such as electric
power stations.”
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As communities invest in energy efficiency and tap local renewable
energy resources, economic benefits will ripple through the economy.
An energy plan drafted by city officials in San Jose, California, for exam-
ple, would create about 175 &Ss during its 10-year span, with an initial
city investment of just $645,000. The program includes education cam-
paigns to show consumers how to save energy, and technical assistance
such as energy audits and a home energy rating system. The plan also
includes initiatives to reduce energy use in government buildings and
transportation, setting an example for the community. The city invest-
ment, which would spur nearly $20 million in private spending, is
expected to pay for itself in two-and-a-half years, and result in reduced
carbon dioxide emissions.®

Even among electricity-generating technologies, there is a wide gap in
employment levels. For the amount of energy produced, traditional
fossil fuel and nuclear power plants employ fewer people than today’s
solar power systems, even when coal mining is included. (See Table8.)
As the technologies are refined and companies cut costs, however, the
difference between renewable and conventional technologies may nar-
row. Photovoltaic companies, for example, are now reducing costs by
opening fully-automated manufacturing lines, as Maryland-based
Solarex did in 1990. Biomass energy also generates more jobs than fossil
fuel alternatives—particularly because of the labor required for main-
taining tree farms and handling fuel. A recent Canadian study found
that increasing wood use in the province of New Brunswick over the
next 20 years would create more income, jobs, and tax revenue than oil
or coal development. Studies in the northeastern United States came to
similar conclusions.™

In the move away from a fossil fuel economy, some of the largest
employment opportunities would be in home insulation, carpentry, and
sheet-metal work. Wind prospectors, photovoltaic engineers, and solar
architects are among the new professions that might expand rapidly.
Numbering in the thousands today, jobs in these fields may total in the
millions within a few decades. Some of the skills now used in a fossil-
fuel-based energy system would still be valuable. Petroleum geologists
and oil-well crews, for example, could find jobs in the geothermal
industry. But most of the jobs in a renewable-energy-based economy

-

»

Table 8: Direct Employment in Electricity Generation, Various
Technologies, United States

Technology Jobs

(per thousand gigawatt-hours a year)
Nuclear 100
Geothermal 112
Coal 116
Solar Thermal 248
Wind 542

'Includes coal mining,

Source: M_Iorldwatch Institute, based on DOE, EIA, Electric Plant Cost and Power Production
I:xpens‘es 1988 (Washington, D.C.: 1990); DOE, EIA, Coal Production Statistics 1988
(Washington, D.C.: 1989), and other sources.

would be cleaner and safer. No one would be required to clean up
radioactive spills or decommission “hot” nuclear plants. Nor would
workers have to toil deep underground or dispose of toxic ash.

The most profound adjustments will come in those few nations that
now rely heavily on fossil fuel industries. The Persian Gulf nations, for
example, have built their entire economies on oil, and Saudi Arabia in
Far.tlcular has worked actively to weaken international commitments to
imit carbon dioxide emissions. But most of these countries eventually
will have to move away from petroleum dependence. Even in the
Persian Gulf, the oil will not last forever, so these nations would do well
to begin diversifying their economies.*

Oil-importing developing countries, particularly those burdened with
foreign debt, have a further incentive to follow a labor-intensive,
improved-efficiency energy strategy. Most Third World nations have
far more labor to spare than capital; indeed, underemployment and
unemployment are creating major social problems in many developing
countries. By following a more diversified energy strategy, these coun-




tries would provide more jobs while reducing expenditures on import-
ed oil and other fossil fuels.

As energy surplies become more diverse and less dependent on con-
ventional fuels, local economies can begin to free themselves from dis-
ruptive boom-and-bust cycles. The Iraqi invasion of Kuwait, for
example, did not significantly affect the cost of solar hot-water equip-
ment in Jordan, of sugarcane ethanol in Brazil, or of wind turbines in
Denmark. Indeed, the unquantifiable benefits of a sustainable energy
economy could offer stability in an otherwise volatile world.

Toward a Solar Economy

In 1976, Foreign Affairs journal published an article that challenged the
comfortable assumptions of energy planners. In “Energy Strategy: The
Road Not Taken?” physicist Amory Lovins offered a vision of a future
world that relied on improved energy efficiency and renewable tech-
nologies instead of fossil fuels and nuclear power. Long before conven-
tional energy planners were taking these new technologies seriously,
Lovins was plotting the shape of a sustainable energy economy.™

The experience of the past 15 years has proven Lovins’ vision prophet-
ic. In tiee mid-seventies, conventional energy planners predicted that
the United States would be using around 135 quadrillion Btus (quads)
of energy in 1990, while Lovins projected just under 100 quads.
However, the estimated figure for 1990 is just 83 quads, only 10 percent
higher than in 1973. Once portrayed as a wild-eyed advocate of “soft
energy,” Lovins actually underestimated the rapidity of efficiency’s
gains.™

The world has taken the first step toward the future Lovins foresaw.
However, the next step—harnessing renewable energy—has been slow-
er in coming because of technological lag-times, government neglect,
and the 70-percent decline in oil prices between 1980 and 1986. Still,
renewable energy technologies are now far more mature than in the
mid-seventies. Rapid commercial development of several of these tech-

“Solar, wind, and cogeneration facilities
can be built at less than one-thousandth
the size of a typical nuclear- or coal-fired plant.”

nologies is expected during the next decade, driven not only by techni-
cal advances but by world oil and climate trends.”

A new energy system is beginning to emerge and, as Lovins predicted,
decentralization may be its hallmark. In contrast to the huge coal and
nuclear plants of today, renewable electricity sources—whether photo-
voltaic cells, wood-fired plants, or wind generators—can be developed
economically in various sizes. Solar, wind, and cogeneration facilities
can be built at less than one-thousandth the size of a typical nuclear- or

coal-fired plant. Some renewable energy systems can be installed, liter-
ally, at the household level.®

Even larger-scale renewable energy rojects—such as commercial wind
farms—are more modular than to ay’s energy sources. Today, wind
farms are typically composed of 100-Kilowatt turbines that are less than
20 meters in diameter and eost roughly $100,000 to build and install.
The manufacturing processes are more akin to today’s automobile fac-
tories than to central Eower lants. A wind-power developer can install
10, 100, or 1,000 machines, epending on how much power is needed.
The same machine could also be used by itself to supply power for a
Third World village.

Given the diversity and decentralization of renewable resources, trans-
mission and distribution losses can be minimized. Smaller scale, more
decentralized energy technologies, particularly if developed at the
household level, reduce the need for moving energy about. However,
some larger-scale distribution systems will still be needed. If hydrogen
is used as a carrier, for exam le, energy can be moved long distances

with virtually no losses. Hydrogen can also be used to power automo-
biles, buses, and other modes of transportation.”

Areas where renewable sources are abundant, and the need for energy
great, will likely see the arrival of a range of new technologies. Solar
thermal power systems may be deployed extensively in deserts, while
wind turbines proliferate in windy regions. Photovoltaics can be used
virtually everywhere. No matter the energy technology, however, envi-
ronmental and land use considerations need careful attention.
Although many areas will remain off-limits for energy production due
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example, nuclear power is the only energy source with a United
Nations body dedicated to its advancement. This organization, the
International Atomic Energy Agency (IAEA), has a 1991 budget of $179
million, with additional voluntary contributions of $70 million expect-
ed. While the IAEA has one essential role—monitoring nuclear prolif-
eration—it also actively promotes the export of nuclear power to
developing nations. A similar organization, the Nuclear Energy Agency,
exists to facilitate atomic cooperation between industrial countries.®

It is time to reconsider the IAEA’s promotional role, which does not
reflect the positions of many of the governments that fund it. The agen-
Cy’s programs are aimed principally at developing countries, which get
40 percent of their energy from renewables and less than 1 percent from
nuclear energy. In recent years, many of these poor nations have
slowed nuclear expansion, while stepping up their commitment to
renewable energy sources. International institutions need to catch up
with this shift in priorities.”

Broader reforms are also needed, such as more concerted efforts to
assist developing countries improve energy efficiency and harness
renewablc energy resources. One way of doing this is to increase fund-
ing of energy projects by the United Nations Development Program, an
organization with a $900-million annual budget. Former West German
Chancellor Willy Brandt has suggested the further step of creating an
International Solar Energy Agency (ISEA). This body would provide
developing countries with support for research, advice on how to build
production facilities, and exchanges of information and personnel on
renewable technologies.®

The problem facing developing countries is in part a shortage of capital
and 1n part a misallocation of funds. Multilateral lending organiza-
tions, including the World Bank and the regional development banks,
provide developing countries with huge sums for energy
projects—more than for any sector except agriculture. Energy account-
ed for 16 percent ($3.3 billion) of the World Bank’s $21 billion in loans in
1990. These loans attract even more money by encouraging parallel
lending by commercial banks and other development institutions. In
China in particular, the failure to invest adequately in improved energy

“Only about 3 percent of the World Bank’s
energy and industry loans in 1989 went to
improving the efficiency of energy use.”

efficiency will cause carbon dioxide emissions from coal plants to soar
in the years ahead.®

Despite the World Bank’s supposed new environmental awareness,
only about 3 percent of its energy and industry loans in 1989 went to
1mc5>rovmg the efficiency of energy use. Renewables (other than
hydropower) received virtually nothing. Significantly increasing multi-
lateral lending for renewables and efficiency is essential if these energy

sources are to expand rapidly in developing countries during the
nineties.®

Current lending programs also encourage energy-intensive industries
and products, something that is not helpful to most poor countries. By
instead promoting domestic production of efficient refrigerators, air
conditioners, electric motors, and other energy-consuming devices,
poor countries could cut the expected growth in their power sectors by
30 percent or more, with large economic savings. In India, for example,
instead of building a factory to produce standard incandescent light
bulbs, the World Bank could fund the construction of plants to make
energy-efficient fluorescent light bulbs. A single $7-million factory
could produce 12.3 million bulbs over seven years, enough to save India
the equivalent of more than 1,500 megawatfs of coal-burning electrical
capacity. That translates into $2.4 billion in savings, mostly from not
having to build new power plants.*

The process of transforming energy institutions is no less challenging
than the development of new ener technologies. The transformation
will take many years to accomplish, but is likely to accelerate as policy
makers awaken to the environmental and econornic challenges they face.

Energy and Jobs

Political leaders tend to guard the status quo, neglecting the fact that
successful economies are dynamic, changing constantly over time. The
evolution of technologies and of society itself naturally reshapes the
economy, including the job market. With the automobile’s advent, for
example, service station attendants and mechanics replaced black-
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smiths and wainwrights. Although this can be a painful process, it also
creates new employment opportunities.

Defenders of the status quo contend that reduced energy consumption
will lead to massive layoffs in energy-producing industries. To the con-
trary, a sustainable energy economy would likely have more jobs than
one based on fossil fuels—primarily because improving energy efficien-
Cy creates more employment than supplying energy. In the future, the
number of jobs in energy will probably grow, and the skills in demand
shift dramatically.

Energy industries are not currently a major source of employment. In
Poland, Canada, and India, for exam le, 4.4,2.5, and 1 percent of ]qbs,
respectively, are in energy an mining. Some 1.5 million
Americans—1.4 percent of the labor force—worked in energy produc-
tion and conversion in 1988. This includes jobs in coal mining, the oil
and gas industry, and electric and gas utilities.*

The trend in industrial countries is toward fewer such jobs. Coal min-
ing employment in the United States fell nearly 40 percent between
1980 and 1988, from 246,000 to 151,000, despite a 14-percent increase in
coal production. The number of employees in the nation’s oil and gas
industry shrank from 715,000 to 528,000 over the same period. One
minor exception to this trend is in electric utilities, where the number of
employees, primarily service workers, rose 10 percent, to 648,000 work-
ers. However, most of this increase likely has been offset by a loss of
construction jobs as spending on new power plants declined 40 percent
in the eighties.¥

Most energy industries are capital-intensive and create relatively few
jobs. The oil and gas industry in Alberta, Canada, for instance, gener-
ates 1.4 jobs for $1 million worth of capital investment, while other sec-
tors of the economy average more than 10 jobs. Manufacturmg_, by
comparison, yields 9.2 jobs per $1 million; agriculture, 13; and services,
more than 32. The electric power industry is also capital-intensive.
One-quarter of the foreign debts of Costa Rica and Brazil are from bor-
rowing for the construction of power plants and transmission lines.
Similarly, in the Soviet Union, energy accounted for nearly one-fifth of

“Each dollar invested in

efficiency improvements generates
more jobs than a dollar invested

in new energy supplies.”

all capital expenditures in the late eighties, and Poland poured almost
40 percent of its industrial investment into energy in 1986, 21 percent in
coal alone.® :

Employment in coal mining is likely to continue decreasing, especially
as societies seek to limit emissions of carbon dioxide. Governments will
need to compensate workers, ensure that they learn new skills, and
cooperate with businesses to form new industries in the affected areas.
Countries such as the United Kingdom and Germany have experience
with this problem, since the number of coal miners is already falling as
automation increases. Now, hundreds of thousands of Polish, Czech,
and east German coal miners may lose their jobs as energy prices are
deregulated. Even in China, with more than 4 million coal miners,
increased automation and worker productivity ensure a leveling off of
employment.”

There is a way, however, to meet energy needs in the future while creat-
in§ jobs. Numerous studies have concluded that each dollar invested in
efficiency improvements generates more jobs than a dollar invested in
new energy supplies. A 1979 Council on Economic Priorities report
found that investments in energy conservation and solar technologies
created twice as many jobs as those in traditional energy industries such
as oil, natural gas, or electric power generation. At the local level, a dol-
lar spent on energy efficiency produces four times as many jobs as one
invested in a new power plant, mainly because reduced energy bills
allow investments in other job-creating businesses.®

Similar conclusions were reached by a 1985 European Community
study of Denmark, France, the United Kingdom, and West Germany.
Investments in district heating, building insulation, and biogas plants,
for example, were found to save money and produce more jobs than tra-
ditional energy investments. A study in Alaska found that home
weatherization created more jobs and personal income per dollar than
any other investment, including the construction of hospitals, high-
ways, or hydroelectric projects. Evaluations of existing energy-saving
programs in Connecticut and lowa found that they were less expensive

and created more work than energy-supply alternatives such as electric
power stations.”
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As communities invest in energy efficiency and tap local renewable
energy resources, economic benefits will ripple through the economy.
An energy plan drafted by city officials in San Jose, California, for exam-
ple, would create about 175 jobs during its 10-year span, with an initial
city investment of just $645,000. The program includes education cam-
paigns to show consumers how to save energy, and technical assistance
such as energy audits and a home energy rating system. The plan also
includes initiatives to reduce energy use in government buildings and
transportation, setting an example for the community. The city invest-
ment, which would spur nearly $20 million in private spending, is
expected to pay for itself in two-and-a-half years, and result in reduced
carbon dioxide emissions.”

Even among electricity-generating technologies, there is a wide gap in
employment levels. For the amount of energy produced, traditional
fossil fuel and nuclear power plants employ fewer people than today’s
solar power systems, even when coal mining is included. (See Table8.)
As the technologies are refined and companies cut costs, however, the
difference between renewable and conventional technologies may nar-
row. Photovoltaic companies, for example, are now reducing costs by
opening fully-automated manufacturing lines, as Maryland-based
Solarex did in 1990. Biomass energy also generates more jobs than fossil
fuel alternatives—particularly because of the labor required for main-
taining tree farms and handling fuel. A recent Canadian study found
that increasing wood use in the province of New Brunswick over the
next 20 years would create more income, jobs, and tax revenue than oil
or coal development. Studies in the northeastern United States came to
similar conclusions.”

In the move away from a fossil fuel economy, some of the largest
employment opportunities would be in home insulation, carpentry, and
sheet-metal work. Wind prospectors, photovoltaic engineers, and solar
architects are among the new professions that might expand rapidly.
Numbering in the thousands today, jobs in these fields may total in the
millions within a few decades. Some of the skills now used in a fossil-
fuel-based energy system would still be valuable. Petroleum geologists
and oil-well crews, for example, could find jobs in the geothermal
industry. But most of the jobs in a renewable-energy-based economy

Table 8: Direct Employment in Electricity Generation, Various
Technologies, United States

Technology Jobs

(per thousand gigawatt-hours a year)
Nuclear 100
Geothermal 112
Coal' 116
Solar Thermal 248
Wind 542

'Includes coal mining.

Source: Worldwatch Institute, based on DOE, EIA, Electric Plant Cost and Power Production
Expensgs 1988 (Washington, D.C.: 1990); DOE, EIA, Coal Production Statistics 1988
(Washington, D.C.: 1989), and other sources.

would be cleaner and safer. No one would be required to clean up
radioactive spills or decommission “hot” nuclear plants. Nor would
workers have to toil deep underground or dispose of toxic ash.

The most profound adjustments will come in those few nations that
now rely heavily on fossil fuel industries. The Persian Gulf nations, for
exarpple, have built their entire economies on oil, and Saudi Arabia in
Far'tlcular has worked actively to weaken international commitments to

imit carbon dioxide emissions. But most of these countries eventually
will have to move away from petroleum dependence. Even in the
Persian Gulf, the oil will not last forever, so these nations would do well
to begin diversifying their economies.

Oil-importing developing countries, particularly those burdened with
foreign debt, have a further incentive to follow a labor-intensive,
improved-efficiency energy strategy. Most Third World nations have
far more labor to spare than capital; indeed, underemployment and
unemployment are creating major social problems in many developing
countries. By following a more diversified energy strategy, these coun-




tries would provide more jobs while reducing expenditures on import-
ed oil and other fossil fuels.

As energy supplies become more diverse and less dependent on con-
ventional fuels, local economies can begin to free themselves from dis-
ruptive boom-and-bust cycles. The Iraqi invasion of Kuwait, for
example, did not significantly affect the cost of solar hot-water equip-
ment in Jordan, of sugarcane ethanol in Brazil, or of wind turbines in
Denmark. Indeed, the unquantifiable benefits of a sustainable energy
economy could offer stability in an otherwise volatile world.

Toward a Solar Economy

In 1976, Foreign Affairs journal published an article that challenged the
comfortable assumptions of energy planners. In “Energy Strategy: The
Road Not Taken?” physicist Amory Lovins offered a vision of a future
world that relied on improved energy efficiency and renewable tech-
nologies instead of fossil fuels and nuclear power. Long before conven-
tional energy planners were taking these new technologies seriously,
Lovins was plotting the shape of a sustainable energy economy.”

The experience of the past 15 years has proven Lovins’ vision prophet-
ic. In the mid-seventies, conventional energy planners predicted that
the United States would be using around 135 quadrillion Btus (quads)
of energy in 1990, while Lovins projected just under 100 quades.
However, the estimated figure for 1990 is just 83 quads, only 10 percent
higher than in 1973. Once portrayed as a wild-eyed advocate of “soft
energy,” Lovins actually underestimated the rapidity of efficiency’s
gains.*

The world has taken the first step toward the future Lovins foresaw.,
However, the next step—harnessing renewable energy—has been slow-
er in coming because of technological lag-times, government neglect,
and the 70-percent decline in oil prices between 1980 and 1986. Still,
renewable energy technologies are now far more mature than in the
mid-seventies. Rapid commercial development of several of these tech-

“Solar, wind, and cogeneration facilities
can be built at less than one-thousandth
the size of a typical nuclear- or coal-fired plant.”

nologies is expected during the next decade, driven not only by techni-
cal advances but by world oil and climate trends.”

A new energy system is beginning to emerge and, as Lovins predicted,
decentralization may be its hallmark. In contrast to the huge coal and
nuclear plants of to ay, renewable electricity sources—whether photo-
voltaic cells, wood-fired plants, or wind generators—can be developed
economically in various sizes. Solar, wind, and cogeneration facilities
can be built at less than one-thousandth the size of a typical nuclear- or
coal-fired plant. Some renewable energy systems can be installed, liter-
ally, at the household level.®

Even larger-scale renewable energy projects—such as commercial wind
farms—are more modular than todgy's energy sources. Today, wind
farms are typically composed of 100-kilowatt turbines that are less than
20 meters in diameter and eost roughly $100,000 to build and install,
The manufacturing processes are more akin to today’s automobile fac-
tories than to central power plants. A wind-power developer can install
10, 100, or 1,000 macﬁines, depending on how much power is needed.

he same machine could also be used by itself to supply power for a
Third World village.

Given the diversity and decentralization of renewable resources, trans-
mission and distribution losses can be minimized. Smaller scale, more
decentralized energy technologies, particularly if developed at the
household level, reduce the need for moving energy about. However,
some larger-scale distribution systems will still be needed. If hydrogen
is used as a carrier, for exam le, energy can be moved long distances
with virtually no losses. Hydrogen can also be used to power automo-
biles, buses, and other modes of transportation.”

Areas where renewable sources are abundant, and the need for energy
great, will likely see the arrival of a range of new technologies. Solar
thermal power systems may be deployed extensively in deserts, while
wind turbines proliferate in windy regions. Photovoltaics can be used
virtually everywhere. No matter the energy technology, however, envi-
ronmental and land use considerations need careful attention.
Although many areas will remain off-limits for energy production due




Union of Concerned Scientists * National Wildlife Federation
Sierra Club * Environmental Defense Fund

May 7, 1992
Dear Senator:

The undersigned national environmental organizations urge you to cosponsor Global
Climate Protection Act to be introduced by Senators Gore and Mitchell on the Senate floor
May 7, 1992. The bill would require the United States to stabilize its emissions of carbon
dioxide, the principle greenhouse gas, by the year 2000 at or below 1990 emissions levels.
Enactment of the bill would be good for both the global environment and the U.S. economy
and its passage could help bresk the current logjam in global warming negotiations.

As you are probably aware, the Bush Administration is pushing text at the current
negotiations that would lead us towards a meaningless convention on global warming. In light
of the Administration’s recent report that lists voluntary measures whose full implementation
would nearly achieve stabilization, its refusal to be held accountable to the international
community is unconscionable. Virtually every other industrial nation has committed itself to
at least stabilize carbon dioxide emissions and developing countries have made it clear that
these commitments to limit emissions are a precondition for their participation in a climate
treaty.

A number of studies have demonstrated that the United States could greatly reduce
its CO2 emissions through increases in energy efficiency and more rapid commercialization of
renewable energy sources like solar and wind energy which produce no greenhouse gas
emissions. A study by UCS and three other organizations, entitled America’s Energy Choices,
concluded that increased investment in efficiency and renewables could reduce U.S. CO2
emissions by 25% by 2005 and 70% by 2030, while producing net savings to energy consumers
of more than $2 trillion over the next 40 years. Unfortunately, the Bush Administration has
thus far been unwilling to promote the policy changes needed to fully realize our nation’s
tremendous efficiency and renewable energy potential.

In the midst of the final round of negotiations at the United Nations in New York this
week, the Administration remains opposed to international treaty language that will ensure
stabilization of emissions. We urge you to cosponsor this legislation to ensure that the U.S.
sends a message to the international community that targets and deadlines are the only true
way to protect the global environment.

Sincerely,

il et

. NS g—'
Director, Climate Change and Vice President, Resources 331-070
Energy Program Conservation Division
Union of Concerned Scientists National Wildlife Federation

Do i, 1t

David Gardiner
Legislative Director Legislative Director
Sierra Club Environmental Defense Fund



06-24-92 09:30 &M FROM JEC HART §02 P02

coa Stabilization, Economic Growth, and Jobs

Many recent studies conclude that cost-effective enerqgy
@efficiency investments abound in the U.S. aconomy, and that CO
emissions could be stabilized at a profit. Even the recent
analysis conducted by the Administration implies this, since
their voluntary (and profitable) programs nearly stablilize €O
emissions. This flatly contradicts previous Administration
analysis that suggest that any action taken to reduce CO
emissions from projected levels will hurt the econony. But that
was a foregone conclusion based on their methodeclegy -- which
simply assumed that energy markets operate perfectly. More
detalled analysis suggests otherwise:

’ The National Academy of Sciences report concludes that
the U.S, could "reduce of offaet 1ts greenhouge gas
emissiong by between 10 and 40 percent of 1990 lavels
at low cost or some net savings;"

. The Office of Technology Assessment has testified that
CO, emissions could be held at 1987 levels through 2005
at no cost to the economy;

. The Alliance to Save Energy and other organizations
concluded in America's Energy Choices that CO,
emissions could be cut by as much as 70% below 1988
levels by 2030 at a net savings to the economy of $2.3
trillion. Under a less aggressive scenario, co,
emisslons could be reduced by 25% at a net savings of
$1.9 trillion.

While the administration cites jobs as a reason not to
stabilize CO, emissions, the weight of economic studies auggest

that energy conservation and renewable enerqy investments create
joba.

Energy efficiency Investments and conservation management
practices are far more labor intensive than the capital intensive
energy production industries. Therefore, shifting investments
away from fuel production and into conservation will produce
additional jobe in the economy. According to a variety of
studies, a dollar spent on energy efficlency produces between two
tg four times as many jobs as a dollar invested in a new power
plant.,

U For example, a recent study performed by Economic
Research Associates found that investing in
conservation would create an additional 12,600 more
jobs in Louisiana compared to conventional powerplant
expansion. Simllar results were obtained for Virginia.

0 The recent American Gas Association study indicates
that reducing CO, emissions to 108 below current levels
would create 80,600 new jobs nationally.
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. Worldwatch Institute has calculated that investments in
renewable electric gensrating options create betwesn
two to five times the number of jobs as investmaents in
conventional coal-fired capacity, even accounting for
coal mining employment.

In addition to being profitable throughout the economy,
energy efficiency and renewable energy investments greate A range
ood dobs ction, man ct he service
Sactors. From the insulation installer to the financial planner,
these jobs substitute labor and brainpower for fosail fuel
energy. A commitment to CQ, stabilization would be a commitment
to expanded job opportunities for many Americans.
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b April 25, 1992

MEMORANDUM
To: Senator Gore
From: Marc Chupka

Subject: JEC Hearing

Here is a very detailed version of how we might engage Gruenspecht and
Claussen. It is preliminary (I will get specific questions for Claussen later). See what
works for you -- all of the documentation is here to support your position. When we
make final decisions on what to pursue on this panel, I will radically condense the
material into bullet points for the hearing. I won’t get Gruenspecht’ testimony until
Monday, and it may necessitate major changes. Claussen testimony is a rehash of
previous testimony to Sharp’s Subcommittee (describes the EPA programs) PLUS the
numerical estimates of CO, reductions contained in the U.S. Views on Global Climate
Change.

I will begin to draft questions for the other panels tomorrow. If you need to
contact me to discuss the material, call me at work (202) 224-0375, or at home (202)
232-3212.



6

SULRRAY
i

PANEL 1. Howard Gruenspecht and Eileen Claussen

We will show that the NES analysis, and the subsequent DOE
report to Congress Limiti e as issio i
United States (1) rely on questionable methodology (2) are based
on out of date assumptions (3) have significant biases toward CO
emissions growth.

~N

.
%MMMM&&MM
kf/ First, note that

M . DOE CO, report is predicated on the National Energy
/ Strategy analysis, and therefore an examination of the
éﬁ) \p NES analysis is warranted given its primacy in the DOE
4( study.

«d{ . Many people have criticized the NES analysis.

First question will be a blind quote.

Dr. Gruenspecht, do you agree with the following quote referring
to the NES analysis?

wEnergy efficiency improvements were invoked by DOE in
some cases and ignored in others. Many efficiency
measures seem to have been inadequately studied
preparatory to the analysis, which may lead to undue
reliance being placed on modeling results."

If he does not agree, or presumes that the quote comes from
some alternative environmental advocacy study, point out the fact
that this came from a National Research Council study
commissioned by Secretary Watkins to study the NES development
process.

[This is a little-known report produced for energy modeling nerds
like myself -- see endnote for additional information on the
report. In all likelihood, Gruenspecht has not had to defend the
NES analysis against the critique. It demonstrates impressive
staff work.]

Turn up the heat and further quote the NRC report:

"Much of the energy data pertaining to the NES modeling
and analysis are on the supply side of the energy
markets. To-date, much less effort has been expended
on obtaining demand side data. As a consequence,
analyses of the demand side are weak."
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w,..the aggregate modeling structure has 94§:29ﬁ, Abbdedﬂ;&— I

limitations relative to the analytical results bein
obtained by the models."

" It is important for decisionmakers to appreciate the
limited power of the existing analyses uses for making
policy choices. It would be misloa;;:?;zz>assign too
much precision to e results o 8, or to
presume that models incorporute sufficient

o judge the future impact of policy
particularly impacts beyond a decade or two."

(if Gruenspecht is on his toes, he will respond that the NES

document was influenced by the critique -- they put probability
ranges around some of the post-2000 model outcomes. Concede the
point if he makes it. If he doesn't pick up on it, even better.]

“In the presentations to this committee, little : v
reference was made to the validation of the models used WIJVQQ}‘

in the NES analysis. Policymakers should appreciate
the important role of a priori assumptions and
simplifications, and the off-line contributions made by
the NES modeling subgroups in shaping the scenarios.

To a great extent, such assumptions and off-line
analyses, rather than the model per se, dictated the
results of model runs.."

[0Off-1line analysis refers to an ad hoc supplementary analysis of
a specific issue conducted outside of the main integrating model,
which is called FOSSIL2. Off-line analysis isn't bad per se,

just somewhat prone to manipulation and inconsistent underlying

assumptions. ]

“The compatibility of the FOSSIL2 model with the other
models is also not well understood. The influence of
the off-line inputs to the FOSSIL2 model does not seenm
to have been adequately studied. For example, the
influence of the coal-dominated ARGUS model in
determining fuel choices for electric power production
in the FOSSIL2 model could be important and perhaps
overly restrictive."

[We may pick up on the coal bias later, but probably not. The
NES analysis is very tilted toward coal use in electricity, but
for pretty hairy technical reasons that would not be easy to deal
with in the hearing. We should stick to the demand side.]

Score for round 1: mostly jabs, Gore wins on points.
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Gore starts to connect with some combination punches with
criticisms of the baseline emissions estimate.

(1) GNP growth estimate is now out of date -- it averages 3.5%
between 1990 and 1995, and 2.9% between 1995 and 2000 (for an
average of 3. 2% over the decade 1990-2000. This is much higher
than current estimates. For example, the economic forecast from
the current Annual Energy Outlook (from DRI Incorporated) has
2.3% annual growth. Over a decade, a 3.2% annual growth rate
will produce an economy about 9 percent larger than a 2.3% growth
rate. This is an enormous difference.

Dr. Gruenspecht, has DOE revised its modeling results to reflect
more realistic economic growth assumptions? What impact does
this have on baseline CO, emission growth?

[Don't make too much of this, since Howard has several
counterpunches that he has already used in the Waxman hearing,
and will readily concede the point. First, we all want economic
growth, and DOE took a reasonable circa 1990 projection. We
still hope it happens. Second, he can legitimately point out
that the projection for GNP in 2000 will still occur by, say
2003. Therefore, estimated costs associated with stabilization
will still occur, only later. Just stick to the point that the
2000 estimate is off and move on -- we'll take care of longer
term stabilization in Eileen's testimony.]

(2) Related to the GNP growth, electricity demand growth is
overstated: the NES has over 2.5% annually between 1990 and

2000, while the most recent EIA Annual Enerqgy Outlook projects a
growth rate of He will concede this point too, but keep

punching.

Dr. Gruenspecht, how does a revised GNP growth assumption
translate into reduced demand for electricity?

(3) In addition to GNP as driver of electricity demand, DOE
severely understated the impact of increased utility demand side
management programs in reducing electricity demand in the
basecase.

&i} Display Table A-23: Demand Side Management Savings
A

ssumptions in the NES Technical Annex 2, which cites
(indirectly) a 1986 Electric Power Research Institute (EPRI)
study that concludes that a total of 57 billion killowatthours
(bkWh) will be avoided by utility DSM programs by the year 2000.
The 1990 EPRI version, Impact of Demand-Side Management on Future
Customer Electricity Demand: An Update concludes that almost
twice that amount -- 106 bkWh -- will be saved by 2000. Thus the
baseline is very conservative about current utility estimates for
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DSM savings. This analysis,/
&1 L CUTe 10recas .| S avajllable wheln !
conducted, concluded that electricity demand

addition to the reduction in electricity demand from smalle

: v_///;;fiybetween 1990 and 2000.
T

{,\

GNP growth rates, have you reestimated baseline emissions to
correct for your outdated demand side management assumption?

'wili>ohly riéé b

ana
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(You will score most by referring directly to the EPRI analysis.&ﬁiﬁjggt:

This criticism was echoed by the NRC study:

"parameter values

used in the models are based on very limited data and aggregated
information about energy consumption and demand side

management."]

You may wish to prefigure later testimony by saying that DOE
has never given innovative electric utility conservation programs

much support, and that their analysis reflects that bias. We
have a utility (PG&E) who has committed to obtaining 75% of new

service demand from conservation investments.

shift analytical attention to where the action is? Too slow to
respond, or just uncomfortable with ideas that collid

supply side bias?

Why can't DOE

e with

TWO ADDITIONAL CRITICISMS: Optional, use only if we need them.

(4) Commercial floor space estimate are high, especially between

2000 and 2010, but it is hard to find clear support for

alternative views: floorspace projection models are sim
driven by employment or GNP growt i ort to account
for near term fin i istress in the building sector or

s ;;l/shiffE’in economic activity. Annual Enerqgy Outlook fon
sumes 5% less commercial floorspace compared to NES in |
14

0, and 9.5% in 2010. According to the NES Technical documen/:J

from 1995-2000 results in an extra 20 MMT of

"The single most important input to [the residential
and commercial] sectors is the forecast of future
building stock."

[According to off-the record analysis at EPA,

the huge growth
carbon -- a large

impact. Howard will now know that we are being fed information
by EPA, and that he is in for a very long afternoon.]

(5) Residential appliance saturation assumptions are too high.
Appliances per home are assumed to rise by 50% between 1990 and
2000. This also seems overstated -- do we assume that everyone

with a washer & dryer now owns a washer and two driers?

[Don't make too much of this -- some additional residential
But 50% seems out of

appliance intensity is probably reasonable.
line.]

~
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Score for round 2: Gore lands major body blows; Gruenspect's
knees wobble.

u : t t ions
We will prepare a chart that looks like

Carbon Emissions

(MMT)

!
|
|
|
|
|
1,3OOT
|
|
|
|
!

There will be a red ribbon tacked at 1,300 on the left, 1,550 on
the right. During the hearing, you can adjust the ribbon as new
information comes. By the end, the ribbon will be flat or
downward sloping.

According to the NES, U.S. Carbon emissions were 1,300
million metric tons (MMT) in 1990; DRI says 1,350, Oak Ridge says
1,330 for 1989. So first move is to move the LEFT pin upward to
1,350. [Stabilization is easier when the target is higher.]

Next, get from Gruenspect the revised CO, emission results

rom revised GNP assumptions. Move the RIGHT pin down to __ (?).
If it is higher than 1,440, refer to the Department of
Commerce/DRI study. In the DRI study, basecase emissions grow to
1,437 by 2000. This is a 90 MMT increase over the decade Put
the pin there. Now refer to Eileen Claussen's testimony: The
programs contained there are estimated to save between 87-12]1 MMT
of Carbon from projected 2000 levels. Thus, if you buy the DRI
baseline and the program estimate, we're there. But we will go
beyond that in subsequent testimony (Additional programs, things
in the energy bill, conservative estimates).

Might also want to add here the results of an analysis that
Katie has from NRDC, which estimated the CO, emissions from John
Sununu's military air travel. They calcula%ed 844,000 lbs of CO,
over a two year period. Clearly, the NES assumed that such
travel would occur throughout the decade, and was part of the
basecase emissions growth. At 422,000 lb. of CO, per year, this
yields about 50 metric tons of carbon, or 0.00005 Million Metric

5




tons of carbon. You may wish to point out that you hope that
Sununu's departure will have more dramatic impacts on CO,
emissions, if only indirectly.

Mﬁ/ﬂ Round 4: The NES and the Report to Congress did not include all

*Qﬁw cost-effective options.
\
Wﬁfi Here we will establish that DOE ignores analysis in its own
qh backyard (EIA and the National Labs) that demonstrates that NES
ﬁ*’ Wfﬁ/ Action Scenario excludes cost-effective conservation.
w}K%UF {b’(l) The Energy Information Administration conducted supporting
, analysis for the NES process. In Enerdy Consumption and
r})v J¥' conservation Potential: Su tin sis for the iona
\ Ener Strateqy, two conservation scenarios were examined: the
ﬁﬁ k/ High Conservation Case and Very High Conservation Case. They
CEWHT find the High Conservation case "cost effective" in a cost-
benefit framework. The Very High Conservation case was not
‘ subjected to cost-benefit analysis. But several interesting
: things emerge:

Both the High Conservation and Very High Conservation case

increase GNP relative to the baseline "reference case." The
reference case has lower GNP growth than the inflated NES

k baseline (2.8% annual between 1990-2000, compared with 3.2%) but
actually higher electricity growth than the NES, at 2.7%
ﬂM)/ ‘annually. i

)kQﬂky%/ When th rios were ru e
TS

FOSSIL i i GNP compared to the m
< basecase. The Very High Conservation case also approaches CO
R

g\wb"‘\\/k N‘\‘ (TABLES 1-6, 1-7, 1-8)

vpﬁﬁyﬁyg Dr. Gruenspect, don't these analyses suggest that conservation//

\
v;k options not included in the NES would reduce CO, emissions and /éq; é\"
Q\ have positive economic benefit? \@f
(2) DOE's perception of consumer discount rates. The DOE spiked Y’

stabilization, and this is relative to the inflated NES basellne.A%gw\§;

the conservation analysis in the NES and the Report to Congress
with high discount rates (displayed in Technical Annex II Table
A-4). As discussed in a previous memo, this may be a fair view
of economic behavior. But we can make two points:

(a) The rates chosen were not well documented or supported.
The consultant's report has a page that you will quote,
where they basically throw up their hands. [I will furnish
the supporting documentation.]

(b) Even if the high discount rates reflect market
realities, we should hammer away at the discount rates as a
symptom of severe energy efficiency sickness -~ first cost
disease. DOE is supposed to monitor the health of the
energy economy, diagnose ills, and recommend solutions.

6



These high discount rates are like a 106 degree fever -- a
"code blue" that should galvanize DOE into remedial action.

Further quote the Department of Energy Organization Act
(P.L. 95-91) that mandates that DOE

wcreate and implement a comprehensive energy
conservation strategy that will receive the highest
priority in the national energy program" (42 USC 7112

[4]).

Instead, the DOE report to Congress ran a "sensitivity
analysis" where discount rates were held to 5% from 20%-60% It
basically showed that we could stabilize at zero cost, and then
presents a lot of hand-wringing about how tough it is to lower
discount rates in the market.

In order to really rub Gruenspecht's face in it, you should
quote the precise language in the DOE report to Congress (Page
7.55):

K

“"We have been unable to identify any measures beyond
NES actions capable of reducing greenhouse gas
emissions for which benefits exceed costs. This does
not mean that, at some future date, attractive policy
instruments will not be identified."

not_being able to identify any measures, the question is

: Secondly, the "future date" is
today: about seven months from the DOE study release and one
year after the NES. Why did they ignore the evidence that cost-
effective conservation exists in abundance in the U.S. economy?

year 2000, relative to 1990, from approximately $140
[per metric ton of carbon] to gzero..."

%Vr - »w,.the Discount Rate Sensitivity Case reduces the tax
2E§§£;(f Q%g necessary to hold carbon emissions constant through the

But DOE couldn't stomach the result, so they emphasized:

wThis analysis does not arque that the computed fb}@x
reduction in the cost of greenhouse gas emissions D}U\
reductions is either potentially achievable or \'T
achievable with any identifiable policy instrument. (ﬁ#

This analysis is conducted purely as a sensitivity and
is an attempt to express the bottom-up approach within
the top-down analytical structure. We further note
that one of the effects of the successful
implementation of the NES Actions is to capture
potentially available gains from energy technologies."

[the emphasis is DOE's]




Could DOE be ignoring its own research in the area? DOE
does support research into conservation analysis and integrated
resource planning. Are the implications of the analyses taken
seriously by the DOE upper echelon? They are taken seriously by
the energy policy community and by utilities. Utility demand-
side management analysis is bottom-up in nature. The whole point
of the programs is to change behavior -- effectively lowering the
custo on efficiency investments. The analysis

<&% am)" techrfiiques are good enough for private utilities but not for DOE?
At

For example, "Energy Efficiency: How Far Can We Go?" was
produced by researchers at DOE national labs (Oak Ridge, Argonne,
Lawrence Berkeley, Pacific Northwest, & Idaho National
Engineering Laboratory). It was published in January 1990, and

- yjused a 7 percent discount rate to evaluate conservation
investments. It concluded that profitab onservation could
. effectively s ilize enerqy use between 1990 and 2000, and limit

the growth between 2000 and 2010 to less than 1 percent per year
(0.64%). The researchers did not assume any efficiency gains in
energy conversion (e.g. more efficient power plants) to estimate
energy savings. From the introduction:

"We undertook the review at the request of the Office
of Policy, Planning, and Analysis in the Department of
Energy. Our purpose was to provide background
information needed by the Department in formulating a
new national energy strategy. A ground rule for the
review was that changes in government policy were not
to be considered, since later phases of the national
energy strategy process will examine these issues."

arrived). But the study was basically ignored in formulating the
ES options or in the analysis of the NES and Report to Congress.

t;ﬁﬂ%é% [Amazingly, the client was Gruespecht's office (before he
ne of the co-authors of the report was William Chandler (a JEC
itness) we will ask him about the study and his subsequent

articipation in the DOE Report to Congress. He will disavow the
hapter to which he contributed analysis.]

Dr. Gruenspecht, why was the Oak Ridge study of conservation
(v;/ - potential ignored? Wasn't it supposed to be part of the NES
QﬁUAy’ process, where DOE was ostensibly looking for options?

For another example, cite a story in Electric Power Alert, a
biweekly trade publication ' issue. The article is
titled "CO, Emissions: New EnglandCuts of 20% Would Save Money,
Researcher Reports" and describes a presentation by Dr. Florentin
Krause of LBL (and a witness at the JEC hearing).

"A researcher from a government laboratory reported
last week that power plant carbon dioxide emissions can
be reduced in New England by as much as 20% with no
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increase in the overall cost of power. In a briefing
_to state regulators, Dr. Florentin Krause of the Dept.
of Energy's Lawrence Berkeley Laboratory said a
"moderate goal" of freezing CO, emissions at current
levels can be achieved at a 'robustly negative cost.'"

"The findings assume that only 50% of the potential for
demand-side management is achieved, and assume that

:*% nuclear power plants are retired when their current
licenses expire. The least-cost scenario developed by
Krause includes no renewable resources."

"Krause's research was jointly funded by the Dept. of
Energy and the Environmental Protection Agency, and is
currently under review by those agencies."

[We have to be careful and not get Krause into trouble with
DOE/EPA. The clients are in the Conservation and Renewables
. Program at DOE (Mike Davis shop) and the Office of Policy
J( Planning and Evaluation at EPA (Dick Morganstern's shop).

\Dr. Gruenspect, will the New England CO, study will have any

influence on DOE's thinking about the economics of CO,

‘xb’ stabliligation? If not, why not?

VQ}(/ Round 4: with a dazzling display of combinations, Gore puts
Gruenspect on the canvas. Saved by the bell.

Round 5:; _Summing Up
/q ‘@ Force Gruenspect to say for the record:

(1) the NES baseline is too high -- underlying drivers of energy
use are out of line.

(2) Current efficiency trends -- like DSM -- are underestimated
and existing analyses (EIA, labs) indicate high economic value
) for additional conservation.
I .

“y)% (3) Given that (1) the EPA programs are designed to increase
cost-effective conservation investments, (2) that the
Administration agrees that they will reduce CO, emissions and

Cf increase economic efficiency, (3) that these measures go beyond

/4 . the NES Actions, then the NES does not include all cost effective

%P“ options for energy conservation. But this is the basis upon
, which the DOE report to Congress was predicated. Thus, the NES

\3 analysis and the DOE report to Congress are no longer adequate

assessments of the economic impacts of CO, stabiligzation. All

subsequent debate should ignore these anaiyses. To borrow a

wonderful euphemism from the Watergate era, the DOE analyses are

"no longer operative." [You might want to put the Commerce

Department Study into this group, too.]
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If he agrees to the statements, great. If not, we will
simply point out that they are true, and turn to Elleen. Other
witnesses will continue to trash DOE throughout the hearing.

Round 5: TKO for Gore, the referee stops the fight.
EILEEN CLAUSSEN:
We need several additional statements from Eileen.

. First, that by construction, EPA voluntary programs are
market-based and increase economic efficiency, not just
energy efficiency. Because they harness market forces
and help remove barriers, they are pro-growth and pro-
jobs. This is the future of environmentalism, and one
which is win-win. Perhaps she can provide examples and
secondhand corporate endorsements.

Second, that the EPA considers the estimates of savings
very conservative. (we will get corroboration from
later witnesses) After all, EPA compromised many of
the numbers under the guidance of OMB, not usually
known for its pro-environmental biases.

Third, that additional programs may be on the drawing
board. We may not get quantification, but must
establish the point.

For example, two elements of the House and Senate energy bills
that go beyond the NES are: (1) Commercial building standards
that bring heating, ventilating, and air conditioning (HVAC) and
other energy consuming equipment up to ASHRAE 90.1 standards.
This could reduce maybe another 20 MMT carbon. (2) Industrial
motor standard that increases efficiency about 10%. There may be
some overlap with EPA Green Motors program, but not much.

. Fourth -- and perhaps most importantly -- that the
estimated impact in 2000 does not exhaust EPA program
gains. Many programs are just getting started (as
dlsplayed in assumed penetration rates) and thus more
savings will roll in post-2000. The cost-effective
stabilization of U.8. CO, emissions is sustainable
beyond 2000. We can't expect quantification, but
Eileen can probably state that stabilization could
continue for perhaps another decade. This.point goes
directly to the political debate, as DOE (we'll see how
Gruenspecht reacts to this) is likely to fall back on
the defense that it just can't hold up. We will get
other witnesses to back the sustainability claim.
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ENDNOTE: BACKGROUND ON THE NRC REPORT

The National Research Council (NRC) is composed of members
of the National Academy of Sciences, National Academy of
Engineering, and the Institute of Medicine. 1In 1990, Secretary
Watkins asked the NRC to establish the Committee on the National
Energy Modeling System (NEMS) to advise DOE and the Energy
Information Administration (EIA) on the development and
application of models to support national energy policy. EIA is
the quasi-independent agency (under Congress, not DOE) that
supplies objective and unbiased information, forecasts, and
analysis to DOE and to Congress. The Committee's main report,
published in February 1992, contained recommendations for future
energy modeling analysis.

Prior to the main NEMS report, the First Advisory Report of
the Committee on the National Energy Modeling System was released
on January 30, 1991 (roughly the same time as the NES analysis
release). It was a general critique of the NES analysis. In the
Committee's view "the approach taken by DOE in using available
models as appropriate, along with off-line supplemental analysis
as necessary, was a rational response to the department's need
for expedient support of the NES process." In other words, DOE
did OK given the time and the resources available.

However, the advisory report had some fairly direct
criticisms of the NES effort. 1In particular, it found that the
modeling approach was not well understood and that many
conservation options appeared to be ignored.

You should be aware that the guy who performed the analysis
is OK by everyone's estimation: he was given an impossible task
and incredibly tight deadlines. He also had a gun to his head --
it has been reported that most DOE people though the electricity
forecast was on the high side, except for John Sununu, who alone
thought it was too low! Maybe an apocryphal tale, but a good
one. Some of the errors in the analysis reflect inadequate time
to reflect on the assumptions and results. The NEMS report
contains many recommendations to strengthen the institutional
support and modeling groups in DOE/EIA.
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TESTIMONY OF
HOWARD GRUENSPECHT
ASSO0CIATE DEPUTY UNDER SECRETARY FOR PROGRAM ANALYSIS
OFFICE OF DOMESTIC AND INTEKNATIONAL ENERGY POLICY
U.S, DEPARTMENT OF ENERGY

BRFORE THE
VOINT ECONOMIC COMMITTEE

April 28, 1992

Mr. Chairman and members of the Committee, 1 am pleased to appear
before you this merning to discuss the economic implications of CO2

emission reduction slrategies, My testimony will focus on a recent

Department of Energy (DOE) study, 1anu;;ng_ﬁg;_ggggnngugg_ggg
Emiﬂ;igng_in_&hg_ﬂni;:ﬂ~§Lg;es. First, I will discuss our general

approach to the suudy, its methodology and key assumptions. I will
Point out some of the analytival and conceptual challenges that
arise in quantifying the lmpact of carbon dioxide emissions of
individual actions, with Particular attention to actions that
proemote energy conservation and efficiency. Second, 1 will discuss
the major findings of the study in terms of costs and emission
reductions and compare the results of our study to those ot
gimilar, recent studies. Finally, I will discuss ongoing DOE

efforts to update and refine our analysis of CO2 emission reauction

gtrategies,

Limit 3 as ions ; was
Prepared in response (v & Congressional request in 1988 that the
Pepartment analyze pulicy options for achieving a 20% reductiqn in

domestic carbon dioxide emissions within 3 to 10 years and a 50%

. . 58~ (23
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reduceion in 15 to 20 years, The scope of the congressional

request.lugqes:od & broad, integrated approach such as DOE was
using in developing the National Energy Strategy (NES). We

——

therefore adopted the NES as a starting point for our anal}sis and

incorperated its baseline assumptions regarding economic growth,

technology availability, the structure of the energy system, ang

current policies,

The task of estimating the impact of various policy actions eon
emissions, the enecrgy yystem, and the economy is a complex
undertaking., The projected impact of individual policy actions
can, 3in some cases, beo very seousitive to energy market conditions,
For example, the competlitiveness of alternative fuels depends not
only on their own production cost, but on the projected market
price of conventional fuels, which is in turn Closely tied to oil

market conditions.

Population and aconomie growth rates, and relative ruel prices are
alap important in establishing baseline energy use ﬁnd emissions
levels from which to evaluate the impact of policy actions. For
this reason, even if the impuct of individual actions could be
forecast perfectly, Lhe Tasulting levels of energy use and
greenhouse gas emissions could not be., It follows that no rixed
set of acticns can assure uttainment of absolute enecrgy use or

emigsions targets in the fulure,



Finally, because individual Policy actions can have significant
overlapping impacts (or positive synergies), and because of
additional interactions via effects on energy prices, an integrated
analysia rather than a simple summation of single-action effects is
needed to estimate the i{mpact of a set Of policy actions. For
éxample, enezgy efficiency information Programs and investments by
Utilities to promote more efficient use of enerqy by thedr
customers would each be projected to reduce gréenhouse emissions,
However, to the extent that these two types of programs would lead
'to some of the same efficiency investments, their combined impact
on energy use (and greenhousc emissions) may be signirficantly less

than the sum of their individual effects,

Another type of overlap occurs when impacts of pelicy actions to
inorease conservation and inLroduce of low— or no=~ emigsion
¢lectricity generation teclhinology are considerag together, because
conservation directly reduces the amount of naw generating capacity
required. The purpose of analyzing actions 1in combination, or
"integrating® them, is to provide an understanding of these
effects, and to aveld sericus errors in projecting their total

effects.

There are two main approaches vo escimating the impacts of policies
that affect energy use;

’ economic m 1 which uses relationships derived from

al-world behavior, Jand




engineering cost analysis (bottom=up modeling), which
vses information on technical opportunities to produce
energy-related sgervices such as lighting, space
conditioning, or transportation, To the extent that not
all factors in energy efficiency decisions are reflected
in an engineering cost anelysis, such modeling efforts

_—
may select technolegies using lower amounts of energy

than are used by the technologies actually selected by

consumers and businegses,

Economic modeling is based on actual benhavior involving energy use

dociasione, while engineering cost anxlysis is based On an analysis

of how theme decisions “"should™ be made, The latter approach is

inherently more “"theoretical™, (placing economic medeling on the

reality high ground), outlining decisionmaking in a frictionless

world where the only relevant consideration i& the tradeoff between

first co=t and energy efficliency over time,

There are many issues ln bottom-up modeling, including:

other attributes ~— We can’t always reach the engineering
energy efficiency frontier because the assumption in

engineering models that everxything else can be held

‘CONsLaAnt is not valid in the arena of consumption choices

by individuals and firms. Consumers often purchase their

vehicles based on fanlly =ize rather than tuel

efticlancy.

3
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opportunity costs -- There are

unity c¢osts to
Money spent on eneigy efficiency in the home

or in the firm is money not invested elsewhere,

I¥ns on these investments, © tunity
costs of energy efficiency, c¢an be substantial,
Consumers don’t have access Lo investment capital at a

rate consistent with the (;;;cial aiscount ra;iifiﬁif

makes some energy-efficiency improvement investments
desirable.

rebound éffects —— We’ve all heard exanples of cthe
rebound effect, where someone buys a more energy-
efficient furnace and then turns Up the thermostat -- g
natural response following a decrease in the "cost of
comfort® wusing the more engrgy-efficient equipment.
Consumers seem to make thelr energy consumption choices
with a view to keeping Lheir out=-of=pocket ¢os5ts within
8 comfortable range, not necesserily with the objective
of consuming a fixed amount of energy—:eluted services,
The recent NAS study of CAFE cites "take back" estimates

ranging frogl 5 Lo 90 percent\of the projectea fuel

savings under a censtant travel assumption,

average vs., actual wuse =- Often the engineering
efficlency frontier {s appropriate for the average
situation, but not for the specific application., While
compact fluorescent bulbs might make sense in an

application where they are used about 3,000 hours, guch

+
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as in a Busy haliway, they would not be a cost-effective

investment if your actual need was for lighting in a

geldoem-opened ¢leset,

. failure t6 acoount for reality of market penetration —-
lnadequate attention is pald to the time lags between the
development and widespread adoption of new teghnoloegies
and products, Edwin Munsfield, a world=renowned
economist in the field of technolégy development and
adoption, has noted the 79-year lay bevween the invention
of the flucrescent lamp and the first sale. Electronic,
a8 opposed to mechanical, Lhermostats were firsgt f7> &/10}//
mentioned in the press in 1978, bespite their ’ Gz-rﬁyﬂj//

efficiency, reliability, and convenience attributes,

3

market pencotration is noL yet high, although sales of

E

these davices are increasing. 0f course, sonme
technologies do have shorter time lags bufore market
acceptance, The VCR first became practical in 1976,
Almost four years later, it was present in only 1 peréent

of households, bul by 1985 it was in widespread use,

For all ef theseo reasons, the technological frontiex represented by
the engineering models may not be attainable, or even approachable,

in the real world.

The Administration supporte a number of programs that assist.the
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public and industry in ldentifying profitable conservation

opportunities. The NES seeks to move the knowledge frontiers

outward through R&D and to remove the barriers to applications of

thet knowledge. For example, in the electric utility 1ndus£ry, the
NES supports broader use of an Integrated Resource Planning (IRP)
Process in which the same investcment criterla are used to evaluate
both conservation investments and investments In new generation
capacity., The aim is to remove the current regulatory bias that

favore new capacity over conservatlon in meeting our electricity

needs,

Furthermore, since npew opportunities continually emerge from the
Process of technical innovation, the best conservatien strategy is
inherently an evolving one. The Administration envisions continued
progress in increasing energy efficiency through additional
investment ever time as onergy prices, technical opportunity, and
capital availability warrant. We alsoc fully support voluntary

information-oriented nitiatives such us EPA’s Green Liqﬁts

Program,

While we can certainly seek to improve information flows to
accelerate the penetration of technologies whose adoption would

serve aocial goals, the inherent lag in Ltechnology diffusion is not

in itee)f a market feilure that could justify a policy to override

——

reliance on market forces to gulde investment funds to their moSt

produgstive uses, Second-guessing private cholges regqurting



investment in plant, equlpment,; and commercial technologies may
well serve to silew economic growth, and lengthen the time that the

existing, and generally less energy-efficient, capital stock is in
cperation, -

The DOE Study: Maethodology and Results

Liniting Net Greenhouge Gas knlssions in the United Stateg analyzes
additional poli¢y .options beyond the NES actions for reducing
greenhouse emissions. DOR began work on tnis study in 1989.
Potential policy actions were drawn from the array of policy
instruments doecumented by DOE in m 1989 study, A_compendium of
Qptiong Lor Goverpment Polic r r

Lo Potential Climate Change., Threw Lypes of emissions reduction

actiens beyénd the NE§ were simulated ==- purely fiscal measures,
Purely regulatory measures, and mixed packages, wWithin these
categories, policy actions were chosen that on theoretical and
empiriéal grounds appeared to holda the promise of effectiveness in

reducing greenhouse gas emissions.

DOE developed & wide assortmealL of policy scenarios in preparing
the study. We examlned longer Leim impucts, deep co02 reductions,
and policy actions thal :educe greenhouse gases other than carbon
dioxide. However, in keeping with the focus of today's hearing, my
testimony will concentrate on carbon dioxide and short-term

stabilizetion of carbon dloxide emissions,



& scenario that has been the subject of substantial attention in
recent months is the stabilizavion of carbon dioxide emissions at
1990 lcvels in the year 2000. One policy option examined to meet
this target was a carbon tax. A charge would be assesged on each
tonne of carbon emitted into the atmosphere, The DOE study found
that stabilizacion of U,5. carbon dioxide emissions at 1990 levels
would require a carbon charge of $140 per metric ton ip the year

2000, rising to a charge of $200 per metric ton in 20190,

To explicitly illustrate the role of the NES Actions in minimizing
costsa, a sensitivity case was constructed, using as an alterpative
starting point the NES Actions Case without its nuclear power
component. This change made little difference in the marginal and
total <¢osts incurred in meeting émissions reductions targets
through the year 2010, However, the absence of nuclear power had
6 major impact in the later years of the study period, For
example, the piojected total cost in 2030 of maintaining » 50%
reduction in net carbon dioxide emissions {in a program Qhere the
carbon-sequestering impact of additional planting of new trees
c¢ovld be counted in the caleculation) increased by betweaan ssd and
70 b;llion pet year In the case without nuclear power, as ¢ompared

Lo Lhe case predicuted on full NES implementation.

Generally, the cost of schieving specific objectives involving the

readuction of emlssioens to some fraction of theiz 1990 levels rose

between the years 2000 and 2015 and rell thereafter, The tendengy
]
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for costs to rise was driven by the long-term rate ©f population
and economic growth, which 1ed to a rising demand £for energy
services, Bnergy conservation and fossil fuel gubstitution were
most important in achieving emissions reduction objectives in the
near term. In the long-term, new snergy supply technologies with
improved greenhouse characteristics, suéh as renewable and nuclear
forms of energy, were able to make a significant contribution to
meceting total.energy service demands. PFurther analysis needs to be
done to determine the sensitivity of the results to alternative
modeling assumptiona. Many of the assumptions are subjeet to much

uncertainty, and hence; the results are uncertain.

Another policy scenario combined a carbon tax with actions to
enhance carbon &sinks through afforestation. Under this scenario,
& refund from ¢arbon tax revenues would be granted on the basls of
the carbon uptuke of the trees planted in the contineﬁtnl United
States. Because there is significant uncertainty as to the
afforestation supply curve -- the relatiénship between the rate
that tree remove carbon and the levelized cost of acquiring fozest
land, and planting and maintaining the trees, DOE examined two

different specifications of this relationship.

Holding net carbon dioxide emissions at 1950 levelg in the year

2000 under these scenarios would require carbon taxes of between

und $27 per tonne While the relatively low cost figures

¥station make it appear to be an attractive
1
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policy option, several caveats agze in order. First, as mentioned
previously, theére are substantial uncertainties as to the
afforestation supply cutrve. Second, DOE has made ne attempt to
describe the mechanism by which an afforestation policy would be
implemented and administered., An afforestation program would have
broad implicatiocas for land use policy ac¢rouss the 0.5, Third, no
attempt has been made to describe how an ufforestation would rir ip
with other parts of tﬁe U.S. e¢conomy. We have not eatiméted how
the demand for forest land would affect agricultural or forest
Product prices, Finally, we did not examine how an afforestation
pProgram would deal with the maturation of trees. We have assumed
& constant 40-year uptake of carbon by the treea. HMHowever, the
carbon uptake of trees planted in the carly years of the program
wvould decline sharply after 40 years, 1In addition, the trees gouwld

not be hervested without releasing carbon to the atmosphere.

Afforestation is noL a long-term option for—aohieving net caégg;“\
\—“__.

ehiesions raductions, —

Y

In addition to estimating Lhe level of carbon taxes needed to
echieve various emission reducllon taryets, DOE also examined the
consequences of alternalfives for recycling carbon tax revenues. We
looked at two alternatives; 1) use of fevenuey tou reduce the
Federal deficit, and 2) use of revenues to achieve "deficlt
neutrality' by reducing payroll and personal income taxes, When
tax revenues were used fur deficit recduction the Federal government

reduced its borrowing from capital markets and therefore decrqased
L]
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GNP over the short-term, bput eventually ralsed GNp via a
fundamental shift tbwa:d lower personal consumption and nigher
savingsa. Tax revenues recycled to consumers tended to reduce
short-term GNP losses but increase long-term GNP logsses. Finally,

it should be noted that these GNP affects are pure fiscal policy

~effects that have little relationsnip to the costs of carbon

dioxide emissions reductions per se. Bundlling ¢onsideration of the
costa of reducing carbon emissions with lssues vf tax raerorm, the
Eplit between business and consumer taxes, and the overall level ot
taxation and government spending tends to obscure rather than
c¢larify the issue of whether the benefits ot reducing carbon
emissions outweigh the costs., The objective of improving tha tax
system, something we may all know is possible, is better served by
& comprehensive zeview of avallable reform options then ag an

afterthought linked selely to greenhouse policy concerns.

The results of the DOE study are within the same range as meny
other similar economic studies such as Nordhaus (1979), Edmonds and
Barns (1990), the Congressional Budget Office (1990), and Manne and
Richels (1990), FOr exumple, Manne and Richels found that
stabilization at 1980 levels in the year 2050 would require a
carbon tan of betwson §110 and $250 per tonne. CBO found that a
set of actiens with results ranging f{rom six percent above to five
percent below 1988 levels would cost $110 per tonne. The DOE
study’s estimated costs of emisslon reductions are nelther the

highest nor the lowsst amung Lhese studies. Recent studies

12
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comparable to the DOE study are compared in Chaﬁter 11 ¢of the DOE
report., Varlations in the studies are due primazily to differences
in reference case forecasts of U.S. fossil fuel carbon emigsions;
the rate ¢f labor prbductivity growth; and the rate of exogenous

end~use energy intensity improvement,
Ongeing and Future DOE Economic Anslyses

You will hear today from resvarchers invelved in several stydieg
that were not available during the 15689~1991 timetrame during which
the National Energy Strategy and the DOE study was being developed.
These and other recenlL studies will be examined closély as DOE
updates the WES and its analyses of policy options to reduce net
greenhouse gas emissions. We are committed to examining otuher
pPromising actions that could reduce grsenhouse emissions. DOE is

casting & wide net, and 1s-work hg with)other government agencies,
R

with the Energy Information Administration, with the natjional

= —2+a0ha

laboratories, and with private sect. re that
- h t i
Administration analyses and estimates are of the highes EEEE_Elf

quality. As you know, Lhe ‘NES was alvays intended to be an

evelving strategy: we expect that Lo be clear when we issue the

second edition of the NES in the spring of 19953,

The Department also has an interest in assuring cthat its models are
continually improved, For BGxumple, the Energy Information

Administration is developing a new system of energy models Lhat

L)
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will provide improved consideration of key energy, economic, and
environmental relationships. Baaidea providing additional
information on environmental variables, thase models will
ihcorporate considerable detail at the regional level, This detail
will allow for consideration of the differential impact of policies
to control greenhouse g¢gas emissions in reglona with different

eﬁarqy supply mixes.

Our intexest in improved anulysis 1s also reflected in several
collaborations with outside researchers to compare, analyze, and
devealop methodologies for energy system modeling. For example, we
are participating in the Energy Modelling Forum exercise, which is
comparing findings as to greenhouse gas emission control costs,
using a variety of models xun under 4 common set of assumptions.
Another key research Lhrust beiny pursued is to link MARKAL, a
technology rich optimization model, to economi¢ models is an effort
to qoin'incrcased insight intc the interaction of economic forces
and technology. Two parallel effosls here are the linking of Alan
Manne'’as MACRO model to MARKAL and the development of a modelling
system - incorporating Dale Jorgenson’s DGEM meodel and MARKAL to
enrich the information avallable on technology and eccenomic
linkages. We are working with other International Energy Agency
countries to improve the characterization of energy technologies in

models such as MARKAL.

Given that potential climate change is a shared global concern, and
[ ]
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the widespread agreement among analysts that the U.S, share of
total greenhouse gas emissions will decline sharply with the rapid
rise in emissions from developing oountries over the coming
decades, credible global=scale modeling frameworks are 'claarly
required. ‘To meet this need, DOE is supporting efforts at Pacific
Northwest Laboratory to develop a asccond generation of global

models that builds upon the widely used Edmonds=Relilly framework.

The evolution of scientific understanding will also affect the
analysis of global change. For sxample, Lhe DOE report uses global
warming potential (GWP) values for individval greenhouse gases
taken from the _1590 Intergovernmental Panel on cumn'te Change
(IPCC) Scientific Assessment. The IPCC Assessment Supplement
released last month suggests that the increase in forcing due to
emissions of CFCs may have been substantially offset by the effects
of stratespheric ozone d.eplet.iun to which they contribute, The
Supplement also notes the role of pulfate aerosols @2 a major
influence on climate, the consideration of which will require a
downward adjustment in modeled climate ¢thange resulting from a
given emissions scenaric. Theve and other findings, which require
further examination within the scientific community musat be

considered in the execution of future DOE analyses,

Conclusion

Mr. Chairman, I thank you for the opporiunity to present DOE's

views on the economlic implicutions of carbon dioxide emission
1
4
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reduction strategies, I would be happy to respond to any queéstions

thet you or the mempars of the Committee might have,
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QUESTIONS FOR EILEEN CLAUSSEN:

The centerpiece of your efforts thus far has been GREEN LIGHTS, and it
accounts for a large portion of the projected carbon reductions. The successes that you
have already cited are impressive.

[LEAD RIGHT INTO..]

So you must be pretty confident that the GREEN LIGHTS program will at least
achieve the potential estimated in your testimony, am I right?

[SHE IS OPTIMISTIC -- TENDING TOWARD THE HIGH SIDE (but will not go
beyond that)]

Are there provisions in the House and Senate energy bills that were not
considered in the interagency analysis?

[YES]

Will some of these provisions produce additional carbon dioxide emissions
reductions?

[YES]
KATIE’S ADDITIONAL Q & A HERE

So it seems to me that there are additional opportunities for greenhouse gas
reductions beyond those programs outlined in the Administration, including increased
penetration of green technologies. Would you agree?
[SURE, WHY NOT?]

Do these programs going to carry us beyond the year 20002 Do we anticipate
additional program impacts after 2000?

[LONG STORY -- SOAK IT UP]



BUILDING THE BASELINE:

Lacking a definitive estimate of annual carbon dioxide emissions in the year
2000, I had to grow my own.

If we look at the CO, projection in the National Energy Strategy Base Case, we
see that it starts at 1,300 million metric tons of carbon in 1990, and grows to about
1,550 million metric tons in 2000. Therefore, if that describes the path of the energy
economy over the next 10 years, we would have to obtain large savings from the new
programs and the NES in order to stabilize emissions at 1990 levels.

But its not so hard. Using the Energy Information Administration Annual Energy
OQutlook - 1992 projections of energy use in the economy, we can get the picture

First, the National Energy Strategy Base case. Note that annual U.S. fossil fuel use
increases by 14 quads between 1990 and 2000. Thats a big overestimate compared with
the more recent Annual Energy Outlook, which shows an increase of only 7.4 quads of
fossil fuels. Looking at individual fuels, the Annual Energy Outlook growth is 50
percent of the NES forcast -- 2.6 compared to 5.2, while the coal use doesn’t rise nearly
as fast. The Annual Energy Outlook growth forcast is only 37 percent of the NES.

As the text of the Annual Energy Outlook explains, they did not assume that the
National Energy Strategy Actions would occur, so that this lower fuel growth is due to
more modest economic growth and electric demand assumptions.

Well, what does our Annual Energy Outlook projection say about CO, emissions growth.
If we took a naive approach, they would be 53 percent of the projected NES growth. But
notice that coal and oil growth is significantly lower. When you adjust for the fuel
shares (using commonly assumed relative carbon factors) you can see that the Annual
Energy Outlook projects only about 125 million metric tons of growth.

So according to the Annual Energy Outlook Case, we need only 125 million
metric tons of carbon reductions in the year 2000 to stabilize emissions.

The New Actions combined with the NES Actions yeild 89 - 121 million metric tons of
carbon reductions -- tantalizingly close to the needed 125 stabilization goal.



Comparison between NES "Current Policy"
and Annual Energy Outlook 1992

ENERGY ANALYSIS

Projected
Annual Increase 1990 - 2000 AEO 92 Increase
Energy Cons. as Pecentage
(quads) NES AEO 92 of NES Growth
Petroleum 5.2 2.6 50%
Natural Gas 4.4 3.2 73%
Coal 4.4 1.6 37%
Total Fossil : 14.0 7.4 53%
CARBON ANALYSIS
Increase 1990 - 2000
(Equals Reduction Needed
Annual for Stabilization) AEO 92 Increase
Carbon Emissions as Pecentage
(MMT Carbon) NES AEO 92 of NES Growth
Proportional: 250 132 53%
Carbon Adjusted: 250 125 50%
Carbon Weights:
Petroleum 0.32
Natural Gas 0.25
Coal 0.43

Total: 1.00
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April 27, 1992

TO: Katie McGinty and Marc Chupka
FROM: Howard Geller

RE: Comments on carbon emissions reductions estimates

I have reviewed the neyw memo from the Administration titled vy.s.
Views on Global Climate Change" and I have the following comments
which you might fing helpful at your hearing and thereafter.
l. The actions to curb carbon emissions analyzed by the
Administration and included in Tables 1 and 2 of the memo are
actions either now being pursued by the Administration, Planned but
not yet started, or Proprosed in the NES, All of these initiatives
are not contingent on the adoption of new legislation. Likewise,

the tables do net ineclude the energy efficiency provisions in s.
2166 or the House legislation,

2, While there is some overlap between the Administration’s
initiatives and those in the legislation, they are different and
additive for the most part, Furthermore, sensible implementation
of the two sets of policies would minimize overlap and ensure
maximum complementarity. For example, the legislation includes
ninimum efficiency standards on some types of lamps and motors.
EPA can complement this policy through its Green Lights and Green
Motors programs by promoting efficient products not covered by the
standards (such as variable Speed motor drives, compact fluorescent

3. ACEEE and the Alliance to Save Enerqgy estimate that the energy
efficiency provisions in the legislation ("best of both billsg")
will reduce carbon emissions in 2000 by about 45 million metriec
tons. Building codes, equipment standards, and utility regulatory
reform are the most important provisions. our savings estimates
are conservative in that they assume there would be substantial

absence of the legislation due to market forces and other pPrograms
(state, utility, and federal). we only account for the incremental
benefits resulting from the legislative initiatives,

4. The renewable energy provisions in the legislation will result
dditional reductions in carbon emissions. According to both
and the Energy and Power Subcommittee, the renewables

“incentives and eother provisiens should cut emissions in 2000 by
about 16 million tons.

5. In combining the emissions reductions from the Administration’s
initiatives with those from the legislation, it would be reasonable

1001 Connecticut Avenue N.W. « Suite 801 » Washington, D.C. 20036 » (202) 429-8873 / FAX (202) 429-2248
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to discount the direct savings estimates for the legislative
proposals slightly (say 10~20%) to avoigq overlap and double-
counting of savings. Using the 20% adjustment value, the ad usted
reduction in 2000 due t5 Ehe efficiency a visions

in the legisTation is 9 MMTC| Combining this with the 75-108 MMTC

|

of reauction specified in the memo, a total carbon reduction of

124-157 MMTC is obtained. Since the projected growth in carbon
emissions during 1990-2010 is about 140 MMTC given a reasonabhle
base case (such as the 1992 Annual Energy Outlook recently issued
by the EIA), the combination of executive and legislative
initiatives appears to be adequate to achieve the stabilization

6. It should be noted that automobile efficiency improvements are
virtually ignored in both the eéxecutive ang legislative
initiatives. Adopting strong but feasible new CaAFR standards

== would
still lead to about 26 MMTC of additional missions reductions in

2000, Even if stronger CAFE standards are not adopted, other
initiatives such as feebates or expansion of the gas guzzler tax

7. Accept for pPolicy initiatives that are cooperative efforts of
the federal government and states, utilities, or other partners,
the initiatives do not account for emissions reduction efforts that
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California Energy Commission

Summary of Staff Recommendations on
Whether or Not California Shéuld Establish
A Ca_rbon Dioxide Reduction Goal

Staff recommends that the State establish a quantitative carbon dioxide reductlon goal,

The committee will consider stall testimony and testimony by other interested parties In
a serles of public hearings. These hearings will yesult in a report to the Governor, which
will recommend whether or not Californta should adopt a carbon dioxide reduction
goal, and if so, what that goal should be, 1f reduction goals are adopled by the fu))

Energy Commission, legislation Supporting those goals would probably have to be
enacted, ' :

Staff says establj shing greenhouse gas reductlon goals would provide significang
contribution to minimizing the risk from global climate change not'only in terms of total
emissions reduced but also In terms of providing policy and technological leadership for
the United Stafes and other countries,

‘Such goals could Create a more favorah)e economic environment for the development of
low emission technologies. California businesses could benefit from trade with other
countrles that have adopted emission reduction policles. This has been the market
Strategy of Japanese and German business interesis,

0 starr recommends a 10 percent carbon dioxide reduction from 1988 levels by
1998, with a 1 percent reduction thereafier . equal to a goal of 20 percent
reduction by the year 2019, This goal should be revisited and polentially

" updated to account for new scientifie, economic of pelitical trends, The
percentage can easily be translated Into tons peryearin reduction, . ,

0 staff recom mends that the bage year for calculating a carbon reduction goal
should be 1988 because of the Encrgy Commission’s 1988 California Inventory
of Greenhouse Gases. This Inventory presents an analytically sound base-year
from which to measure reductions, '

LY stars recommends that the net carbon dioxide reduction goalof 10 percent and
1 percent thereafter shogld be disaggregated Ly sector — transportation,
electrical generation, etc, These separate goals should he established within two
years by developing a net emisslon reduction strategy lor thestate, The strategy
should establish and balance the cost of meeting the goal wilh the potentjal

emission reduction amounts that can be achleved through varlous measues,
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.. Staff Recommendations on
Carbon Dioxide Reduttion Goal
Page 2

Q starr recommends se(ling a quantitative goal for carbon dioxide. Because it Is
difficult to Inventory methang, nitrous oxide and chlorofluorocarbons (CFCs)
by source, staff recommends a policy statement to encourage reduction of these
other gases tothe extent possible and cost-cffective. Staff does not, at this time,
recommend setting goals for non-carbon dioxide emisslons, '

QI staffrecom mends that other non-carbon dioxide greenhouse gases —methane,
nitrous oxide and CFCs — should be included In the greenhouse gas reduction
policy because these gases contribute ahout 50 percent of the potential green.

" house gas problem and their relative contribution js Increasing,

Q2 statf recommends thal separate goals be established at alater timefor each non-
carbon dioxide greenhouse gas, as opposed to expressing a greenhouse gas
reduclion goal In terms of carbon equivalency factors.

L) statr recommends that a two-year time table be set to establish quantitative
goals for these other non-carbon dioxlde greenhouse gases,

!

Q Trading between sources of carbon dioxide Is viewed by staff as a good option
for reducing total carbon dioxide emissions because It introduces flexibility In
meetlng the overall state goal, Without quantitative goals for each gas,
however, trading between carbon dioxide and other non-carbon dioxide
greenhouse gascs is not possible.

0 The reduction goal for carbon dioxide that staff is recommending is similar to
the ones established voluntarily by Southern Callfornia Edison Company, the
Los Angeles Department of Water and Power, and the South Coast Ajr Quality
Management District. It is also consisten( with the goal proposed by staff when
preparing the Fnergy Commission’s Global Cliniate Change Report.

O starr recommends that the state establish “carbon sinks” ln: estimating the
California Carbon Budget, Measures to Increase “carbon sinks” could include
tree planting or reforestation programs. Tree planting can be viewed as a means
of offsetting carbon dioxide emissions from combustion sources,

#H#
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Gruenspecht Testimony: Main Points and Criticisms

Page 1

Limiting Net Greenhouse Gas Emissions in the United States analyzed 20% reduction in
ten years and 50 reduction in 20 years.

Page 2

Used NES as starting point: Language re: could not identify cost-effective options
beyond NES. We’ll get him on that one.

Because of forcast error, "no fixed set of actions can assure attainment of absolute
energy use or emissions targets in the future.”

Page 3
Overlap and synergies hard to estimate -- need integrated approach

Page 4

Top-down is more real world because its based on actual market observations: bottom
up is more "theoretical" because it focuses on what is economically achievable "in a
frictionless world where the only consideration is the tradeoff between first cost and
eneryg use over time.

Bottom up analyses do identify ultimate economic/technical potential. However, they
ususally account for friction by holding penetration rates of new technologies to
fractions of their absolute maximums.

Dr. Gruenspecht, bottom-up technology models don’t assume a frictionless world. It
depends on the discount rates and the penetration rates. Don’t researchers often limit

economic penetration rates to account for friction? Don’t utility demand-side managers
assume less than perfect response?

Pages 4 - 6:

BULLETS:

1) Other Attributes - fine

2) Opportunity Costs - there is opportunity costs of energy savings foregone, too.

3) Rebound - U.S. Views 12-20 percent, Chandler believes 5 percent is best figure.



4) Average vs. actual: he cites lights used infrequently -- but some lights are used more
than average and will obtain bigger savings, while infrequently used lights are usually not
part of analyses and don’t consume much energy anyway.

5) Market Penetration: DOE is supposed to help in this regard: they have a mandate to
speed penetration of efficient devices in the market.

GRUENSPECHT CONCLUSION: Technological frontier in engineering models may
not be attainable or even approachable in the real world.

But most bottom-up studies do not assume full penetration or that the limits are
reached. Also, top-down studies can miss technological developments: they are based
on historical relationships between energy use and prices, and rarely account for new
technology.

Dr. Gruespecht, your testimony indicates a deep suspicion of market barriers in energy
markets. But Mr. Fox indicates that his experience in Integrated Resource Planning is
that pervasive barriers exist,

Now, is Mr. Fox wrong?
Don’t Integrated Resource Planning models use a bottom-up approach to estimate
consevation potential?

Are these demand-side management people kidding themselves?

Why does DOE support Integrated Resource Planning efforts when they use analytical
methods that DOE does not appreciate?

Is this type of analysis good enough for the private sector but not good enough for
DOE?

Do you think that the DOE bias against bottom-up engineering analysis leads to
underestimates of future potential?

Page 7

NES supports broader use of Integrated Resource Planning for utilities.
But their baseline misses underlying trends.

He calls GREEN LIGHTS an information-oriented initiative. But GREEN LIGHTS is
a voluntary action-oriented initiative.



FROM TESTIMONY: "the inherent lag in technology diffusion is not in itself a market
failure that could justify a policy to override reliance on market forces to guide
investment funds to their most productive use”

Dr Gruenspecht, how does DOE justify the multi-billion dollar clean coal technolgoy
initiative by this criteria?

Page 8

Limiting Net Greenhouse Gas Emissions in the United States analyzes policy options that
go beyond NES actions.

But it did not evaluate the EPA programs that they now concede will reduce the same or
larger amounts of CO, than the NES actions.

Page 9

$140/Metric Ton Carbon tax needed to stabilize at 1990 levels by 2000, rising to
$200/ton by 2010.

Highest cost emission reductions between 2000 and 2015, falling thereafter as better
energy supply technologies (nuclear, renewables) emerged as cost-effective.

Page 10
Carbon tax and afforestation: CO, sequestration helps lower costs (because less
reductions needed from energy ) Tax rates fell to the $12 - $27 ton range.

Page 11

But DOE has major doubts about the afforestation costs and feasibility. It does buy
time, however.

Page 12

Recycling options: different impacts. They like to deal with the recycling issue
seperately, since we can always improve the tax code -- doesn’t require carbon tax
reveneus. WE WILL EXAMINE THIS IN JUNE HEARING.

Selected references to other studies -- DOE in the middle. This is legitimate, although
Jorgenson work has shown taxes in the $10/ton - $20/ton to be effective at stabilization,
as does more recent Nordhaus work.

Page 13



"You will hear today from researchers involved in several studies that were not available
during the 1989-1991 timeframe during which the NES and DOE Report to Congress

was being developed.

What about the Oak ridge study: Energy Efficiency: How Far Can We Go? which was
developed explicitly for the NES development? What about the EPRI 1990 update on
DSM impacts in electricity demand? They were available but ignored.

"These and other recent studies will be examined closely as DOE updates the NES and
its analysis of policy options to reduce net greenhouse gas emissions. We are commited
to examining other promising actions that could reduce net greenhouse gas emissions.
DOE is casting a wide net..."

DOE casts a wide blanket, not a net: Cite New England CO, study (article on Krause
Paper)

".the NES was always intended to be an evolving strategy...."

Evolution implies extinction: a more realistic baseline and the new actions in "U.S.
Views on Global Climate Change undermines NES and DOE greenhouse gas report
results. They are "analytical fossils." Evolution has been rapid: in the year after NES
and seven months after the Greenhouse Gas Report, the Adminstration discovers actions
which dwarf the original nes actions to reduce greenhouse gases.

R f Testimony: We're working on er stuff_ala the National Research Council
recommendations



Round 2: Baseline Emissions Growth

(1) GNP growth estimate is now out of date -- it averages 3.5% between 1990 and 1995,

and 2.9% between 1995 and 2000 (for an average of 3.2% over the decade 1990-2000.

This is much higher than current estimates. For example, the economic forecast from

the current Annual Energy Outlook - 1992 (Energy Information Administration) has 2.3%

annual growth. Over a decade, a 3.2% annual growth rate will produce an economy y‘ﬂ/
about 9 percent larger than a 2.3% growth rate. This is an enormous difference.

Dr. Gruenspecht, has DOE revised its modeling results to reflect more realistic economic) ; -
growth assumptions? What impact does this have on baseline CO, emission growth? '

M
(2) Related to the GNP growth, electricity demand growth is overstated: the NES has W ‘
over 2.5% annually between 1990 and 2000, while the most recent EIA Annual Energy W
Outlook projects a growth rate of 1.9%.

Dr. Gruenspecht, how does a revised GNP growth assumption translate into reduced
demand for electricity?
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1. Idso -- doubling of atmospheric CO2 doubles the water use
efficiency of nearly all plants. Not true. Studies in the real world
-- outside of Idso’s controlled greenhouses shows that increased CO2
increases total leaf surface area -- so more water ends up being lost
than if the plant had not been subjected to the increased CO02 (Walter
Oeschel testimony).

2. Increased agricultural productivity -- only shown in highly
controlled environments where plants spiked with fertilizers. And
even then, the nutritional value of the plants were diminshed because
they contained less nutrients (nitrogen and phosphorous) relative to
carbon than plants that had not been so stressed.

3. "In order to gain some insurance against greater global warming it
will be necessary to sacrifice income and economic efficiency."

allow fox and other panel members to respond to this!!

disagrees with the admin then that the programs they have
outlined in the US Views report are in fact cost-effective??

disagrees with the National Academy of Science: "the United
States can reduce its greenhouse gas emissions by between 10 and 40
percent of the 1990 level at very low cost. Some reductions may even
be at a net savings if the proper policies are implemented."????

OTA concluded same thing -- significant reductions at no cost or
net savings...
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Finally, on page 13 we hear:
".the NES was always intended to be an evolving strategy...."

Evolution implies extinction: a more realistic baseline and the new actions in "U.S.
Views on Global Climate Change undermines NES and DOE greenhouse gas report
results. They are "analytical fossils." Evolution has been rapid: in the year after NES
and seven months after the Greenhouse Gas Report, the Adminstration discovers actions
which dwarf the original NES actions to reduce greenhouse gases. This renders the
previous analysis incapable of informing Congress or the Administration.



4

As further evidence that NES ignored good analysis, cite "Energy Efficiency: How
Far Can We Go?" produced by researchers at DOE national labs led by Oak Ridge. It
was published in January 1990, and used a 7 percent discount rate to evaluate

conservation investments.
From the introduction:

"We undertook the review at the request of the Office of Policy, Planning,
and Analysis in the Department of Energy. Our purpose was to provide
background information needed by the Department in formulating a new
National Energy Strategy."

ppears to have been ig@; although DOE acknowledges that it received "public
review" (Page B-4 NES)

The analysis concluded that profitable conservation could effectively stabilize
energy use between 1990 and 2000, and limit the growth between 2000 and 2010 to less
than 1 percent per year (0.64%). The researchers did not assume any efficiency gains in
energy conversion (e.g. more efficient power plants) to estimate energy savings.
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ENERGY EFFICIENCY: HOW FAR CAN WE GO?
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II. INTRODUCTION

The United States has made remarkable progress in efficient energy use since the 1973 oil crisis,
In 15 years energy use increased only 8 percent, while gross national product increased 46 percent.
Thus we are now using 26 percent less energy to produce one dollar’s worth of goods and services.
Some of this reduction came from structural changes in the economy, but most of it resulted from
increases in energy efficiency.” The experience shows that threats of shortages, rising prices, and
government policies can make major changes in the operation of the economy.

The questions we now face are the extent to which these trends in energy efficiency are likely to
continue, and the factors that will influence them. On the one hand, overall energy efficiency has
hardly changed since oil prices dropped precipitously in 1986. On the other hand, detailed studies
of energy technologies all point to large opportunities for more efficient energy use, even at current
fuel prices.” Furthermore, it is frequently noted that other industrialized nations (with generally
higher energy prices) use energy more efficiently than the United States.

A review of these questions was undertaken by the staffs of five national laboratories during the
summer of 1989. We undertook the review at the request of the Office of Policy, Planning and
Analysis in the Department of Energy. Our purpose was 10 provide background information needed
by the Department in formulating a new national energy strategy. A ground rule of the review was
that changes in government policy were not to be considered, since later phases of the national
energy strategy process will examine these issucs. Our review covered only end-use consumption
of energy (residential, commercial, transportation, and industrial sectors), and thus omitted the
significant efficiency improvements that can be made in the generation, transmission, and
distribution of electricity. This report summarizes the results of the review.

First, we asked how much end-use efficiency improvement is likely to occur between 1990 and
2010. In this part of the analysis we assumed continuation of present trends in construction,
equipment manufacture, and personal lifestyles. We assumed that fuel prices, population, and
economic activity will follow the paths forecast by the Energy Information Administration™ (EIA)
as of mid-1989. We also assumed no changes in the governmental regulations, tax policy, and
incentive programs that affect energy use. Although we do not expect all (or even most) of these
assumptions to be realized, the conditions of this scenario should give a reasonable indication of
encrgy consumption over the next 20 years if there are no unexpected changes in economic factors
and no changes in government policy. Results of this “business as usual” scenario are given in
Chapter III, “Where We Are Headed.”

Next, we estimated the technical potential for cost-cffective improvements in encrgy efficicncy
between 1990 and 2010 (that is, thosc that cost less money than they save). The computations for
this scenario were made as if purchasers of cnergy-related equipment consider life-cycle cost with
a discount rate of 7 percent real. The 7 percent discount rate was chosen as an approximation of
a socially optimal allocation of resources. One would expect this scenario 1o yicld considerably




APPENDIX B

Eskimos, farmers, residential consumers, large
industrial consumers, conservationists, auto
manufacturers, truckers, railroads, alternative fuel
advocates, and others.

In addition, more than 2,000 written comments
were submitted directly to DOE for review.
Whether submitted in person at a public hearing
or sent directly to DOE, every written suggestion
on what DOE should do to develop a National
Energy Strategy was reviewed. In total, DOE
reviewed more than 29,000 pages of written
material, covering virtually every aspect of energy
policy.

Laboratory White Paper Workshops—
More Public Review

In late June 1989, DOE invited the National
Laboratories to Washington, D.C., to discuss plans
for the development of a National Energy Strat-
egy. The Department asked the National Laborato-
ries to provide advice and counsel on a range of
issues that were deemed to be of special impor-
tance to the development of the Strategy. The labs
subsequently sent to DOE a series of white papers
on the subjects of energy efficiency, renewable
energy, global climate change, and technology
transfer.

In June and July 1990, DOE held three workshops
on the following laboratory white papers: Energy
Efficiency, How Far Can We Go?, The Potential of
Renewable Energy, and Energy Technology for
Developing Countries. These workshops differed
from the public hearings in format and focus.
Where the hearings had been largely formal, the
workshops were free flowing and open to the
public on a first-come-first-serve basis.

Since each white paper represented the best
thinking of a team of National Laboratory analysts
familiar with the particular issue, the purpose of
the workshops was to review the papers chapter
by chapter with the public. Were the assumptions
about the economic, technological, and behavioral
factors made by the analysts relating to these
issues consistent with the assumptions made by
others outside of government?

The commitment by DOE to a public review of the
analytical work of the National Laboratorics

B4

reflects DOE’s insistence that the development of
the Strategy be as open a process as possible.

Analyzing the Issues and Options

The information gathered through the public
hearing process and the workshops served as a key
resource for several sets of analytical activities.
These activities were designed to measure, evalu-
ate, and select from the broad range of potential
Strategy options a discrete set of options to be
analyzed. An overall picture of what energy we
need, where it could come from, and what the
consequences of energy supply and demand choices
are, was the objective of the analytical effort.

The analytical goals for the Strategy were to
identify market inefficiencies and security and
environmental vulnerabilities. Where market
inefficiencies, failures, and vulnerabilities were
found to exist, their effects were to be, to the maxi-
mum extent possible, quantitatively analyzed.

Areas of Options Analyses

There were three areas of analysis. The first area
dealt with interagency concerns, the second area
dealt with DOE concerns, and the third area dealt
with modeling efforts, including developing a
National Energy Strategy Current Policy Base
case.

Interagency Analysis:
Economic Policy Council

DOE worked closely with other Federal agencies to
analyze selected options identified in the public
record. The box at right identifies those agencies
that participated in the interagency analysis
process. The Economic Policy Council (EPC)
Working Group (Assistant Secretary level) was
chaired by the Deputy Secretary of Energy and
directed its efforts at options having broad na-
tional policy implications and significant inter-
agency effects. Three areas of focus were the
following:

o Energy Security. This group focused on
petroleum supply and demand options; the goal
is to reduce U.S. vulnerability to oil market
disruptions.




(3) In addition to GNP as driver of electricity demand, DOE severely understated the
impact of increased utility demand side management programs in reducing electricity
demand in the NES basecase. They project 57 billion kilowatthours (bkW) savings from
DSM while an updated study available to the NES modeling team showed 106 bkWh.

How much does this matter? It is about 10 MMT of Carbon in the year 2000
baseline. **

Display Table A-23: Demand Side Management Savings Assumptions in the NES
Technical Annex 2, p. 93 which indirectly cites a 1986 Electric Power Research Institute
(EPRI) study that concludes that a total of 57 billion killowatthours (bkWh) will be
avoided by utility DSM programs by the year 2000. The 1990 EPRI version, Impact of
Demand-Side Management on Future Customer Electricity Demand: An Update concludes
that almost twice that amount -- 106 bkWh -- will be saved by 2000. Thus the baseline is
very conservative about current utility estimates for DSM savings. This EPRI anzﬁ?
concluded that electricity demand will only rise by 1.8% annually between 1990 and
2000. This for hat was available when the NES analysis w nducted.

In addition to the reduction in electricity demand from smaller GNP growth rates, have
you reestimated baseline emissions to correct for your outdated demand side
management assumption?

** based on their assumed rate of impact: 106 bkWh -57 bkWh = 49 bkwh
underestimate. They assume 24 MMT of carbon reduction from 116 bkWh. 49 X
(24/116) = 10 MMT.

You may wish to prefigure later testimony by saying that DOE has never given
innovative electric utility conservation programs much support, and that their analysis
reflects that bias. We have a utility (PG&E) who has committed to obtaining 75% of
new service demand from conservation investments. Why can’t DOE shift analytical
attention to where the action is? Too slow to respond, or just uncomfortable with ideas
that collide with the supply side bias?



Table A-20. Life-Extension Costs and

Table A-22. Electricity Generation Miscellaneous

Construction Times Assumptions
Capital O&M Heat Construct. Plant .
Cost? Cost Commer RateTime Ig‘ orts E& D };ieserye {Lif‘-‘
Technology ($1989/Kw) (M/KWh) Year(BtwkWh) (Years) ( ) Losses argin__ (years)
. 7% 4
Coal Steam $235 4.3 1990 10400 3 1990 27 75% 1 0
. 2000 59 7.5% 17% 40
Nuclear $580 11.2 1990 10200 3 2020 85 75% 17% 40
2030 107 7.5% 17% 40
1 . .. . .
Full life extension is assumed for all fossil plants in 1Basé Load

excess of 200 MW capability; life extended capacity
equals 340 GW by 2010.

%Costs do not include costs of compliance with new
source performance standards.

Sources: Coal, oil, gas: EIA 1990b;

Nuclear: Oak Ridge National Laboratory;

Source: 1990-2010 imports: EIA 1990a; 2010-2030 im-
Eorts: EIA; office of Coal, Nuclear, Electric and Alternate
uels; other; EIA 1990b.

Table A-21. Electricity Generation Fuel Prices

($1989 per MMBtu)

Liquid Natural Nuclear

Fuels Gas Coal fuel
1990 3.48 2.23 1.51 0.81
2000 5.13 4.64 1.78 0.64
2010 6.88 6.27 2.02 0.62
2020 7.87 7.78 2.17 0.62
2030 8.57 8.86 2.39 0.62

Source: National Energy Strategy Current Policy Base
case

Table A-23. Demand Side Management Savings

Assumwﬁtions
(Billion kWh per year)

2000 2010 2020 2030
Residential 20 59 65 70
Commercial 17 53 66 78
Industrial 20 59 69 81
Total 57 171 200 229

Source: 1990-2010: ELIA 1990b; 2010-2030: EnerEﬁy Infor-
mation Administration, Office of Coal, Nuclear, Electric
and Alternate Fuels.

Renewables

Two categories of renewable-energy consumption
are projected in the model: centralized, or grid-con-
nected, and dispersed. As discussed previously,
utility and non-utility renewable-electricity gener-
ation technologies compete with fossil and nuclear
technologies to satisfy demand. Renewable-tech-
nologies characteristics used in the model are
given in Table A-24.

Large hydroelectric capacity is assumed to remain
relatively constant due to lack of new construction.
Dispersed renewables are projected in each end-
use sector. The largest dispersed renewables uses
are residential wood for space heating, industrial

biomass for steam and cogeneration, and alcohol
fuels for vehicles. Residential wood-consumption
assumptions are given in Table A-6. Biomass com-
petes with fossil fuels on a marginal cost basis to
produce steam and electricity in the industrial
sector. As discussed previously, alcohol fuel for
personal travel is assumed to continue at the cur-
rent levels used in gasoline additives through
2010. Consumption rises modestly thereafter,
reaching 0.5 quads by 2030.

Small amounts of additional dispersed renewables
are consumed in the residential, commercial, and
industrial sectors. The amounts are given in Table
A-6 and Appendix B Table B-13.
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SUMMARY

More utilities than ever before are using demand-side management (DSM) to help meet their
needs and the needs of their customers. Forecasts presented in this report indicate that by the
year 2000, these programs are likely to reduce the U.S. summer peak electricity demand by 6.7%
and annual electricity consumption by 3%. These reductions will improve utility load factors,
and could grow larger than the “nost likely” estimates if DSM program performance and
participation by utilities and customers increase beyond currently-planned levels.

These are the main conclusions of this report, which presents estimates of the impact of
demand-side management (DSM) programs on the U.S. demand for electricity. This report
completes a trilogy of recent EPRI studies that, combined, bracket the likely range of
impacts of energy-efficient technologies. The first of these studies (EPRI report CU-6746)"
concludes that the maximum technical potential for energy savings if all efficient
technologies were implemented on an overnight replacement basis ranges from 24% to 44%
of a base case forecast of energy consumption in the year 2000. The second report (EPRI
CU-6925)* indicates that the base case forecast of electric energy consumption in the year
2000 is already 8.5% lower than it would have been in the absence of efficiency
improvements due to efficiency standards, customer response to rising energy prices, and
improved technologies. The present study completes the picture by quantifying the
contribution of the electric utility industry to reducing peak demand and energy
consumption through its DSM efforts.

DSM encompasses the planning, implementation, and monitoring of ufility activities that
encourage customers to modify their pattern of electricity usage, including the timing and
level of electricity demand. Typical DSM objectives include lowering customer cost,
increasing customer value, and improving the utility’s financial performance. Using 1988 as
the base year, this study developed projections for the impacts of DSM programs on
summer and winter peak and off-peak demand, and total annual energy consumption, for
the years 1990, 2000, and 2010. Key findings and other important details follow.

Compared with a reference (“no-DSM") forecast of electricity demand and consumption
for the year 2000, the most likely impacts of DSM programs are a 6.7% reduction in
summer peak demand and a 5.3% reduction in winter peak demand. The associated most
likely reduction in U.S. energy consumption in the year 2000 is estimated at 3.0%.

. As shown in Figure S-1, the reference forecast indicates that in the absence of
DSM programs, the U.S. summer peak demand would reach 665 gigawatts
(GW) in the year 2000, reflecting a rise of about 2% per year during the 1990s.
The corresponding forecast of annual U.S. electricity consumption is 3,518
thousand gigawatthours (GWh) in the year 2000, also reflecting a rise of about
2% per year. This consumption forecast includes both actual end-use
consumption and transmission and distribution losses.

V.fficient Electricity Use: Estimates of Maamum Energy Savings. EPR] CU-6746.
2 stimating Efficiency Savings Embedded in Electric Utility Forecasts. EPRI CU~0925.

S-1
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Figure S-1
Estimated DSM Impacts
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In absolute amounts, DSM is most likely to reduce summer peak demand in’
2000 by about 45 GW (roughly the capacity of 450 100-MW combustion
turbines). The most likely DSM-induced reduction by that year in winter peak
demand is 32 GW, and in annual U.S. energy consumption, about
106,000 GWh.

The resulting forecast, with DSM, is 620 GW for summer peak demand in 2000
(an average annual increase of 1.75% from 1990), and 3,411 thousand GWh for

annual energy consumption (an average annual increase of 1.8% from 1990).

Relative to the forecasted growth in electricity usage, new DSM programs over
the 1990-2000 period are expected to reduce the growth in summer peak
demand by about 20%. The growth of U.S. annual energy consumption will be
reduced by an estimated 11%. This indicates that average electric utility load
factors will increase.



(4) Commercial floor space estimate are high, especially between 2000 and 2010, but it is
hard to find clear support for alternative views: floorspace projection models are simply
driven by employment or GNP growth, making no effort to account for near term
financial distress in the building sector or sectoral shifts in economic activity. The
Energy Information Administration Annual Energy Outlook for 1992 assumes 5% less
commercial floorspace compared to NES in 2000, and 9.5% in 2010. According to the
NES Technical document (p.72):

"The single most important input to the buildings sectors is the forecast of
future building stock.”

[According to off-the record analysis at EPA, the huge growth from 1995-2000 results in
an extra 20 MMT of carbon -- a large impact. Howard will now know that we are being
fed information by EPA, and that he is in for a very long afternoon.]

(5) Residential appliance saturation assumptions are too high. Appliances per home are
assumed to rise by 50% between 1990 and 2000. This also seems overstated -- do we
assume that everyone with a washer & dryer now owns a washer and two driers?

[Don’t make too much of this -- some additional residential appliance intensity is
probably reasonable. But 50% seems out of line.]



Cite a story in Electric Power Alert, a biweekly trade publication, March 18 1992
issue. The article is titled "CO, Emissions: New England Cuts of 20% Would Save
Money, Researcher Reports” and describes a presentation by Dr. Florentin Krause of
Lawrence Berkeley Lab:

"A researcher from a government laboratory reported last week that power
plant carbon dioxide emissions can be reduced in New England by as much
as 20% with no increase in the overall cost of power. In a briefing to state
regulators, Dr. Florentin Krause of the Dept. of Energy’s Lawrence
Berkeley Laboratory said a "moderate goal” of freezing CO, emissions at
current levels can be achieved at a 'robustly negative cost.™

"The findings assume that only 50% of the potential for demand-side
management is achieved, and assume that nuclear power plants are retired
when their current licenses expire. The least-cost scenario developed by
Krause includes no renewable resources.”

"Krause’s research was jointly funded by the Dept. of Energy and the
Environmental Protection Agency, and is currently under review by those
agencies.”

Dr. Gruenspect, will the New England CO, study will have any influence on DOE’s
thinking about the economics of CO, stabilization? If not, why not?
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Making PUHCA reform a near-csrtainty
SWERPING PRO-COMPETITION CHANGES CLEAR KEY HOUSE COMMITTEE

Dramatic reform of PUHCA movad a major step closer to reslity last wesk, in a eapid-fire markup of s comprs-

- hensive anergy bill by the Houss Bnargy & Commaerce Commiitas. The package, approved under the waich(ul eye of

committes chairman Rep, Joha Dingell (D-MI), loft largely intact the PUHCA revisions authored 8ad promoted by
Rep. Philip Sharp (D-IN), including contraversial language that could force FERC to opsn up ths nglion’s transmission
system 1o independent power producers. Severn! impartaat changes wess mads, howsvar, including the sddition of
language intended to pratact native-Joad tustomers, and 8 lightened ban on retail wheeling. But several anticipated
amsndments did not maka the final package: a proposed global waming smendment was dropped by Rep. Heary
Waxman (D-CA), who complained that the jwiftneas of the markup laft him ao time & drum op seppon for his
proposal, Another amendment that didn't make the final cut was a proposal 10 allow the creation of voluntary regional
associations to handle transmission access dispuras. Storics begin on page 3.

- Tranamisslon Acchus -
PERC ENDORSES OPPORTUNITY COSTS POR

FIRM 8ERVICE

FERC for the first dms has approved a ransmission
wriff tat allows a ulllity to chargs for lost opportunities
under a firmeservics contract, in an order that marks the frst
application by meé commission of the opportinity-cost
prinaiples laid out a month ago in its approval of e
Noctheast Utilities merger (p7), In the PrcifiCorp warger,
supporters of tansmission access by qualifying facilides
have retumed to a federal aourt of appeals, arguing hat
FERC 15 contmting o unfairly discriminste agninst QFs in
violation of the court’s clear instructions (p9). And the city of
Vernor, CA, I8 appedling the decision of a federal courl,
which ruled eariier that Stythern California Edison can
refuse the city’s tranamission access request if the urility
showg 1t npsds the capacity for its own customers (p11).

State Action
CALIPORNIA ALJ DECIBION STRESSED CLEAN
AIR COSTS IN CAPACITY PLANNING

A Caltfornia Pubdlic Utilides Commission hearing
examiner's report, devaloped in anticipation of firs:-time
compatitive bidding for statewide generaton capacity, finds
that the costs of clean air compliance should be corsidered as
part of increased capacity plans (p25).

In Magsachusetts, Boston Edison, fighting a battle with
conservationists and consumer advocales over whether il
propased 306-Mw Edgar Electric plant is needed, bas gone
back to the siting councif with  significantly lower sstimate
of funira demand, a projectiom thst is more conservative than
the council’s own calculation of future need (p26).

And ln the Nortitwest, a Spokane utlity serving
‘Washimgton and Idaho has requested that the Idaho commir.
sion formaily issue for the first (ime a conservadoa ncendve
w tha campany (pA7),

Utiity Emisalons
NEW ENGLAND REGULATORS BYE CO2
REDUCTION GOALS

State utility regulasors from New England last week took:
a first, aibeit tentative, siep wweard the adoption of & target
for reducing CO?2 emissions. At the samma tims, the New
England regulators seemed Lo move away from the concept

. of monetized adders as a way of tncorporating environmental

externalitics into power plarming declslons (p8). In the
Midwest, state regulators are developing a first-of-its-kind,
system-wide acid rain emissions cading program for
American Electric Power (pl0). And the Internal Revenue
Servies has ruled that SO2 emission allowances allocated by
BPA are not taxable income for utilides. But the IRS leR a
murnber of key Issues unresolved (p17),
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of PURPA . .. ' It would be difficult to find & more suaightforward anempt 1o adminlstratively repeal
siamtory rights than this,” according o tho AP pedtion. '
An auomey for AP| acigiowledged that petitions for mandamis are rarely granted by the courts, but
sald sho beleves such action ujmlﬁzdlumucm.mawncynldmemumpmy be & request
from the count far a response from FERC, (Bavironmenial Action, Inc., et al v. FERC, Nos. 89-1333, ¢ al, o
US, Court of Appeals for the District of Columbls) ‘ '

Boglonal Eminsions Trading .
MIDWEST STATE REGULATORS REVIEW PIRST SYSTEM-WIDE ACID RAIN PLAN
ummmmuwmmwummmwmmm.
mmmmmmwmummmmwmu '
ABP s0urce explains thet since mouulityopamulnsomnymhmmmmdevdopa
comprehsnsive plan that encompasses all AEP sebsidioriss sad operations. The move represents .the first
formal effont 1 davelop a multi-state approach to Clean Alr Act compliance.

An AEP zourve explaing that, for the purposes of the acld rain tmding program, It is important that
mmmomumadingmmemmmdmlminu!smu.'rbegoalism'comeupwithan
agroement on the allocatlon of costs of acid rain contols and atlowances,” this source says. For example,
if AEP decides 10 sorub emmionsnm.z,soouwoavmpm;.mwd by subsidiary Ohio Power Co,, and
receives excess "bonug” allowances, it may wand to transfer some of those credits to facilities in other
siates. ABP believes that ratepayers would ba best served by this type of sysiem-wide, "least-cost”
compliance plan that would ultimately allow lower costs at every power plant, The altamative — to
develop separats plans for each state -- would result in higher costs, the souroe says. AEP would profer a
“mazter” compliance plan for all seven staies within which it Operates, spreading costs equally acrass the
sysmm,

Qhle PUC commissioner Ashley Brown ls leading the effort woward a regional agreoment and has beep
meeting with stata regulators for the past year, having set up the "AEP regional coordinating commlges,

A futre meeting schedule still has ot been set. Genera| reaction to a system-wide plan has been

favarable, bt EPA's long-awalted decision on how bonus allowances will be distributed Aas been 8 major
sdakingpdnt.nezulawnhaveadi&'scuhﬁmomuingdmeﬂecﬁmaotaregionalm:gpmun !
without knowing how utilities plan 1o meet the requirements of the Clean Air Act, AEP has held off &

decision on whether to scrub emissions at the Gavin plant antil BPA sets down its distribution scheme.

"Y¥e want to understand the utility’s compliance intention and coordinaw a commisslon-wide response,”
58y$ one source, Another says the purpose ig for AEP to provide a compliance plan up front and ensure
stales are “la sync.” Moszsayu\atﬂumuphasbeeninafact-ﬂmliumodeudhasmtyetdclvedlnm
the wrading issuss. Onenysmumcbcncmlodwhasbmexdmmmtonudononm.

Many regulators are unsure whether the group will ultimately develop a system-wide pian, with one
segulator oxplaining thar AEP tends 1 opersis on a system-wide basis already. Another agrees with the
premiscoiaoomprelnnsiveplm.bmuplaimﬂmmoasawsdonuhaveam {or approving any
plan cutside the PUC, "We don’t know if multi-state regulation is appropriate,” this source says. A state
regulatar counters that though each state has a differant method for approving plans, any agrement would
sl pass through required public review procedures. This source believes it will be In the statas’ best
interest In any event, gince they will stand 1o beneflt from lower costs that a comprehensive plan would
bring. .
Modt participants to the effon balieve it will be productive. One official says that AEP's auampt at
communicating with state regulators & minimize regulatory rigk has prompied a “unique atempt at regional
cooperation," which will be much nesded in coming yeary,

£02 Eminalons

NEW

P.3

CUTS OF 20% WOULD SAVE MONEY, RESEARCHER REPORTS

A remmhuﬁunukomuhbmmmmdunmmapowrphmmw
omissions can bo reduced in New England by as much as 20% with no Increase in the overall tost of
power. In a briofing W state regulators, Dy, Plocentin Krause of the Dept. of Brergy’s Lawrence Berkeley i
Laboratory said a “moderate goal” of froexing GO2 emissions at curvent levels can be achioved as a
“ivusdy LCgRUvVe COSLT . -, o .. Co
Krauso spoke at a mecting of siate regulatoes, wiility executivas and researchers convened by the

- 10 : ELECTYRIC POWER ALERY - Maroh 10, 1992
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Massachbusetss Dept. of Public Utilides with funding from the fedaral Bavironmental Protection Agency, The
purpose of the mseting was Lo look at itsses affecting regional coordination and eavironmental
oxiernalities (s8¢ rolaced Rory). :

" Kranse's briefing roviewed the resalts of research he hag condacted, with two LBL oolleagues, ca how
global warming risks can bs incorporated into power sector planning, focusing on the New Bagland sogion,
Krauss reparts that CO2 emissions cun be frozen or reduced by 15-20% while simuhancoysty lowering the
overall cost of power. Thoss findings ssume that caly S0% of the potentlal for domand-side mansgement is
schleved, b3 assume that nuclesy power planis ere rotired whon their current licenses oxpire, The least-
cost senario dsveloped by Krause includes no renewable resources.

While Krause reports that overall cost of powsr would decline, be notos that actual electrio rates
would rise samawhat. Freezing CO2 givos a 1-5% riss in rats, while & 15-20% CO2 redustioa would resnlt
in & 8-15% rise {n rates, Rats increases do not necessarily transiate into higher elactric bills for
* customers, because DSM metsures may have lowsrsd demand cnough 1o offast the higher prics of coergy.

- Another finding reported by Kranse was that freezing or cutting CO2 emissions would have no major
affect on the nesd for eatural gas. Kraust saports that In his most aggressive case, the requiromeat for
gas was only 15% higher than is currently projected by the New England Power Pool, NEPQOL is already
projecting that gas consumpticn will double, Krause says. In remarks velated to his resoarch, Kranse said
ha does not helieve that the use of adders in decigions about new resources will have much effect on
02 emissions; Krause concurred with another reséarcher al the coalerence, Sievo Connors from the
Massachusers Institute of Technalogy, that to get real reductions in CO2 in New Eagland, existing oll and
coa! plants peed to be closed down, Krause also nowed that using adders In dispaich declslons would have
little effect on CO2, but said adders were moes effective in cutting emissions that produce acid rain.

Krause's ressarch was jointly fonded by the Dept of Ensrgy and the Envisonmental Protection Agency,
and is currently under seview by thoso agencies.

——

imited issl 8
CALIFORNIA CITY CHALLENGES COURT SUPPORT FOR SOQUTHERN CAL EDISON

R=95%

A Califomia city is challenging a landmark appeals court decision denying the ¢ily tranamission access
to Southern California Edison's power grid. Atdunsys following the case say It is the first lawsuit to force
a federal court ruling on Tanimission access, The case was brought by the city of Vemon against
Southern Cal Edison, with Yerzon arguing that the utility has engaged in and-tnux behavior. The U.S.
Court of Appeals for the Nint Circuit, upholding & district court decision, ruled on Feb, 7 that the
utility i not obligad to provids acceas if it can prove that it needs the line to serve its owa customers,
The city on Feb. 21 flied It petition for'an en banc review, & ruling by all the ninth cleouit judges.

The city of Vamon srgues that the utility was sagaging in saticompetitive condust by doaying it
access 10 power transmission Unes and preveating the ¢ity from obtaining bulk power from other suppliers.
Vemon's Mumicipal Light Dept. ganerates about 30 Mw but buys additional power over Bdison's
urangmission tines for resale within ¢ity limits. The city argues that Edison has refused w enter into
“reasonable” agreements to integraté Vernon's “firm” power purchases from other sources,

The appeals coart ruled that Veraon falled to show why Edison was fequired to stop using its own
facility so that Vernon could begin using it. The court alsa saigd that the city lacksd evidence to
demonsirate that Bdison was conspiring to boyeott Vernon's attempt to purchase power. The court says the
city failed to refute the “legitimate businéss justification” that Southern Cal Edison gave for not providing
requested accass. Vernon also failed 1o demonstrats that Edison discriminated in its rate treatment, the
court says. '

The city, in asking for its en banc review, says the decision conflicts with judicial precedent on the
issue. In {3 patition, the Qity éxplains that the issues afe important because they affect the "competilive
viwlity” of ciges and regions, arguing that as utilities expand, safeguards against monopalies are
particularly important. *If the pane} opinlon is perminied to stand, the impact is an implied repoal of the
antitrust laws m the wholesale and bulk power maskats” which would allow monepolies to peovail,

‘The pedrion takes jssue with the cowst's finding that Bdison ig justified in denying accass if it has a
legitimate business reason. The daoision was made withoat any ovidenos from Edison thet providing scoess
1o Vemon womld bave caused ratos o increass, the potition argues. The city cités the cave of Ouer Tall
and Terminal RR., which places the burden on Ediyon as the owner of a8 “crucial” facility to allow for
reasanable accesy. The city alus challangas tha court’s iatorpesiation that it challongod Bdlson bocauso It
did not provids all the acoess the city wantod, “Varmnon was not required fo define the amount of access
that would heve besn reasonable . . . it was only required to show that the access that it had actually

ELFCTHCO POWER ALERT - March 18, 1802 ' "
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Much has been made of the Discount Rate Sensitivity Case, where they drop the
discount rates from the 20 - 60 percent range to 5 percent.

".the Discount Rate Sensitivity Case reduces the tax necessary to hold
carbon emissions constant through the year 2000, relative to 1990, from
approximately $140 [per metric ton of carbon] to zero..." (PAGE 7.55)

But DOE could not handle the implications, 50 they emphasised:

"This analysis does not argue that the computed reduction in the cost of
greenhouse gas emissions reductions is either potentially achievable or
achievable with any identifiable policy instrument. This analysis is
conducted purely as a sensitivity and is an attempt to express the bottom-
up approach within the top-down analytical structure. We further note
that one of the effects of the successful implementation of the NES Actions
is to capture potentially available gains from energy technologies." (Page
7.55)

Lets note here that the GREEN LIGHTS program is explicitly targets the
discount rate for commercial lighting upgrades: Compared with the NES assumption of
60 percent real discount rate, a GREEN LIGHTS partner invests in conservation at the
rate of the prime plus six points -- currently about 12%, or a real discount rate of about
8% accounting for inflation.
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reductions arc achicvable, and if such potential
gains cxist, to identify policy instruments capable of
accessing these gains without incurring greater real
social costs.

With regard to computing the extent of appar-
ently available gains that are potentially available,
only the extent of items 2 and 3 are at issue. Item 1
is not available because it is included in the refer-
ence case. Items 4, 5, and 6 are not available be-
cause they represent real, irreducible net costs. The
NES Actions have identified a great number of in-
dividual actions that, without raising taxes, improve
overall energy system efficiency. As we discuss in
Chapter 11, the NES Actions Case is not inconsis-
tent with the results of the NAS (1991) bottom-up

analysis. o band da Ve, Look !

We have been unable to identify any measures
beyond NES Actions capable of reducing green-
house gas emissions for which benefits exceed costs.

This does not mean that, at some future date, at-
tractive policy instruments will not be identified.

7.6.1 Sensitivity of the Results to the Apparent
Consumer Discount Rate

One of the contributions of the bottom-up ap-
proach has been to identify the fact that there is a
possibility of providing the same energy services
with greater capital inputs and lower energy inputs
than are reflected in average practice.("‘) We at-
tempt to bound the value of emissions reduction
potential by conducting a sensitivity analysis. To do
this we compare two cases. The first is the NES Ac-
tions Case; the second is the NES Actions Case
with the required internal rate of return on capital
by end-use activitics reduced to 5%. We shall refer
to this latter case as the "Discount Rate Sensitivity
Case."

(a) We note that the fact that while individual end-use energy
applications may be more capital intensive than the technologies
they replace, the full energy system capital intensity may either
increase or decrease, depending on the specific energy technol-
ogy under consideration and relevani prices and interest rates.

1.55

By reducing the apparent consumer discount
rate to 5%, we act as if all of the diffcrence between
the observed values and 5% can be attributed to
market imperfections. This assumption is extreme.
In fact, all of the difference between the obscrved
apparent consumer discount rate and the 5% rate
we have chosen may reflect real, irreducible costs
included in items S and 6 above. We note, however,
that by embedding the analysis in the Fossil2 mod-
eling structure, the effects of the takeback phenom-
enon are explicitly considered.(®)

This analysis does not argue that the computed”
reduction In the cost of greenhouse gas emissions

reductions is either potentially available or achiev-
able with any identifiable policy instrument. This
analysis is conducted purely as a sensitivity and is an
attempt to express the bottom-up approach within
a top-down analysis structure. We further note that
one of the effects of the successful implementation
of the NES Actions is to capture potentially avail-
able gains from efficient energy technologies.

The effect on GWP of reducing the internal rate
of return in the Fossil2 Model to 5% on the effec-
tiveness of various carbon tax rates and the associ-
ated total cost of carbon emissions reductions can
be seen in Figures 7.7 through 7.15. In general, in
terms of GWP-weighted energy-related emissions,
both the total and marginal cost of emissions reduc-
tions are lower in the Discount Rate Sensitivity
Case than in the NES Actions Case, but the amount
by which costs are lower varies considerably. The
lower costs reflect the fact that at lower internal
rates of return, investments in encrgy-cfficient end-
use technologies are greater at any carbon tax ratc.

As shown in Table 7.61, the Discount Rate Sen-
sitivity Case reduces the tax rate necessary to hold
carbon emissions constant through the year 2000,
relative 10 1990, from approximately $140/mtC to
zero, and the tax rate necessary 10 reduce emissions
by 20%, relative to 1990, from approximately $500/
mtC to approximately $350/mtC.

(b) We note that Fossil2 takes the demand for energy services as
given. Therefore, no accounting is made tor the feedback effect
on the demand for energy scrvices.



DOE’s perception of consumer discount rates. The DOE spiked the conservation
analysis in the NES and the Report to Congress with high discount rates (displayed in
Technical Annex II Table A-4). As discussed in a previous memo, this may be a fair
view of economic behavior. But we can make two points:

(a) The rates chosen were not well documented or supported. The Applied
Energy Services rationale for commercial discount rates is that they don’t know
what they are so they just guessed. See Attachment.

(b) Even if the high discount rates reflect market realities, high discount rates are
a symptom of severe energy efficiency sickness -- "first cost disease." DOE is
supposed to monitor the health of the energy economy, diagnose ills, and
recommend solutions. These high discount rates are like a 106 degree fever -- a
"code blue" that should galvanize DOE into remedial action.

Further quote the Department of Energy Organization Act (P.L. 95-91) that
mandates that DOE

"create and implement a comprehensive energy conservation strategy that
will receive the highest priority in the national energy program" (42 USC
7112 [4]).

Does DOE worry about the high discount rates it observes in the market? Does that
indicate cost effective conservation potential?
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TableDA—4. Cap}‘tnl Smk Lifetime and
iscount Rate Assumptions /

Capital Consumer

Lifetime Hurdle
Sector and End-Use Category  (years) Rate
Residential Sector:
Space heating’ 20 .20
Space cooling 15 .25
Thermal 10 .25
Lighting and appliances 10 .26
Commercial Sector:
Space heating 20 ;
Space cooling 15 .35
Thermal 10 .60
Lighting and appliances 10 .60

! Buildings are assumed to have 50-year lives.

Sources: EIA 1990b, Energy Information Administration, Of-
fice of Energy Markets and End Use (residential, commercial

heating); AES 1986 (other commercial).

Consumer investment in conservation technolo-
gies is based on the fuel-cost portion of the energy-
service cost. It is assumed that consumers will
invest in conservation measures that are less ex-
pensive than the fuel cost on an equivalent annual-
cost basis. Such investment is sometimes referred
to as price-induced conservation. Conservation
measures can be added either when the building is
first built or retrofitted later, and the cost of the
measures is correspondingly different. The effect
of conservation is to satisfy energy-service demand
at a lower fuel use (or, in other words, to increase
the total efficiency of the technologies).

Table A-5. Residential and Commercial Fuel
Prices ($1990 per MMBtu)

Residential Sector Commercial Sector

Distil- Natural Elec- Distil- Natural Elec-
late gas tricity late gas tricity

1990 7.64 569 23.74 5.65 477 2249
2000 8.87 8.04 23.57 7.41 7.12 2177
2010 10.72 974 25.50 9.40 8.76 2355
2020 1178 1121 26.26 1054 10.18  24.26
2030 1252 1222 2685 1133 11156 2481

Source: National Energy Strategy Current Policy Base
case

Conservation investment for each end-use is calcu-
lated on the basis of fuel prices, the consumer
hurdle rate, existing stock efficiencies, and charac-
teristics of new conservation technologies. Fuei
prices are generated within the model and are
given in Table A-5. (These prices are based on
resource and average electricity prices, which are
discussed later.) Consumer hurdle rates for each
end-use are given in Table A—4. Conservation char-
acteristics for each end-use are represented by two
curves in the model—the conservation marginal-
cost curve and the conservation total-cost curve.
The conservation marginal-cost curves represent
the total savings from technology measures that
fall below a given marginal capital cost (in dollars
per MMBtu); the conservation total-cost curves
represent the total cost of these measureson a unit
basis (per home or 1,000 square feet of commercial
space).

The residential and commercial conservation mar-
ginal-cost curves are shown in Figures A-3
through A-13. They represent the additional effi-
ciency gains available as of 1988. The conservation
total-cost curves can be derived from marginal-cost
curves and are therefore not shown. Each curve is
an aggregation of individual conservation mea-
sures and end-use technologies ordered by mar-
ginal capital cost in dollars per MMBtu of savings.
As additional conservation investments are made
in an end-use category, additional conservation
measures are purchased. As the cost of measures
are specific to regions, and building types, mea-
sures are given for different regions and buildings.
The specific technologies, regions, and building
types are given in the figures. Although the Strat-
egy integrating energy model is not a regional
model, regional differences in technology perfor-
mances are captured in these curves in order to
more closely replicate regional effects.

Short-term level-of-use adjustments are made
using an assumed relationship between the total
fuel bill and disposable income. Short-term level-
of-use drops as the fuel bill rises relative to dispos-
able income, and rises as the fuel bill drops relative
to disposable income, through a behavioral-factors
demand-multiplier curve. This curve adjusts level-
of-use by as much as 20-percent up or down, al-
though separate curves are input for each end-use
category. The disposable income assumptions are
given in Table A-2.
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On Friday the Administration found dozens of additional policy options beyond
NES Actions that would reduce CO, at a profit. But as late as September 1991, they
couldn’t find any beyond NES action.s

"We have been unable to identify any measures beyond NES actions
capable of reducing greenhouse gas emissions for which benefits exceed
costs. This does not mean that, at some future date, attractive policy
instruments will not be identified."”

(Page 7.55, Report to Congress Limiting Net Greenhouse

As to not being able to identify any measures, the question is obvious: How hard
did they look? Secondly, the "future date" is today: about seven months from the DOE
study release and one year after the NES. Why did they ignore the evidence that cost-
effective conservation exists in abundance in the U.S. economy?

Make the point that in seven months they found options beyond NES that would
reduce carbon emissions by between 43 and 76 million metric tons in the year 2000. At
the current rate, the Administration should be able to identify many more opportunities.
If we’re this close to stabilization, another couple of months will put us over the top.

brnen T
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reductions arc achicvable, and if such potential
gains exist, to identify policy instruments capable of
accessing these gains without incurring greater real
social costs.

With regard to computing the extent of appar-
ently available gains that are potentially available,
only the extent of items 2 and 3 are at issue. Item 1
is not available because it is included in the refer-
ence case. Items 4, 5, and 6 are not available be-
cause they represent real, irreducible net costs. The
NES Actions have identified a great number of in-
dividual actions that, without raising taxes, improve
overall energy system efficiency. As we discuss in
Chapter 11, the NES Actions Case is not inconsis-
tent with the results of the NAS (1991) bottom-up

o bad .L:tﬂ?boz.?

We have been unable to identify any measures
beyond NES Actions capable of reducing green-
house gas emissions for which benefits exceed costs.
This does not mean that, at some future date, at-
tractive policy instruments will not be identified.

analysis.

7.6.1 Sensitivity of the Results to the Apparent
Consumer Discount Rate

One of the contributions of the bottom-up ap-
proach has been to identify the fact that there is a
possibility of providing the same energy services
with greater capital inputs and lower energy inputs
than are reflected in average practice.(a) We at-
tempt to bound the value of emissions reduction
potential by conducting a sensitivity analysis. To do
this we compare two cases. The first is the NES Ac-
tions Case; the second is the NES Actions Case
with the required internal rate of return on capital
by end-usc activitics reduced to 55z. We shall refer
to this latter case as the "Discount Rate Sensitivity
Casc.”

(a) We note that the fact that while individual end-use energy
applications may be more capital intensive than the technologics
they replace, the full cnergy system capital intensity may cither
increase or decrease, depending on the specific energy technol-
ogy under consideration and rclevant prices and interest ratcs.

7.58

By reducing the spparcnt consumer discount
rate 1o 5%, we act as if all of the difference between
the observed values and 5% can be attributed to
market imperfections. This assumption is extreme.
In fact, all of the difference between the obscrved
apparent consumer discount rate and the 5% rate
we have chosen may reflect real, irreducible costs
included in items 5 and 6 above. We note, however,
that by embedding the analysis in the Fossil2 mod-
eling structure, the effects of the takeback phenom-
enon are explicitly considered.®

This analysis does not argue that the computed
reduction in the cost of greenhouse gas emissions
reductions is either potentially available or achiev-
able with any identifiable policy instrument. This
analysis is conducted purely as a sensitivity and is an
attempt to express the bottom-up approach within
a top-down analysis structure. We further note that
one of the effects of the successful implementation
of the NES Actions is to capture potentially avail-
able gains from efficient energy technologies.

The effect on GWP of reducing the internal rate
of return in the Fossil2 Model to 5% on the effec-
tiveness of various carbon tax rates and the associ-
ated total cost of carbon emissions reductions can
be seen in Figures 7.7 through 7.15. In general, in
terms of GWP-weighted energy-related emissions,
both the total and marginal cost of emissions reduc-
tions are lower in the Discount Rate Sensitivity
Case than in the NES Actions Case, but the amount
by which costs are lower varies considerably. The
lower costs reflect the fact that at lower internal
rates of return, investments in energy-cfficient end-
use technologies arc greater at any carbon tax rate.

As shown in Table 7.61, the Discount Rate Scn-
sitivity Case reduces the tax rate necessary to hold
carbon emissions constant through the year 2000,
relative to 1990, from approximately $140/miC to
zero, and the tax rate necessary to reduce emissions
by 20%, relative to 1990, from approximately $500/
mtC to approximately $350/mtC.

(1Y) We note that Fossil2 takes the demand for energy services as
given. ‘Therefore, no accounting is made for the feedback effect
on the demand for energy scrvices.
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The DOE report Limiting Net Greenhouse Gas Emissions in the United States is
predicated on the assumption that the National Energy Strategy analysis accounted for
ALL of the cost effective efficiency opportunities in the U.S., a claim that we will
examine later in the hearing.

Many people have criticized the NES analysis,
Dr. Gruenspecht, do you agree with the following quote referring to the NES analysis?
"Energy efficiency improvements were invoked by DOE in some cases and

ignored in others. Many efficiency measures seem to have been

inadequately studied preparatory to the analysis..

This came from a National Research Council study commissioned by Secretary
Watkins to study the NES development process. (PAGE 108, Appendix B)



Turn up the heat and further quote the NRC report:

"Much of the energy data pertaining to the NES modeling and analysis are
on the supply side of the energy markets. To-date, much less effort has
been expended on obtaining demand side data. As a consequence,
analyses of the demand side are weak." (PAGE 108)

"In the presentations to this committee, little reference was made to the
validation of the models used in the NES analysis. Policymakers should
appreciate the important role of a priori assumptions and simplifications,
and the off-line contributions made by the NES modeling subgroups in
shaping the scenarios. To a great extent, such assumptions and off-line
analyses, rather than the model per se, dictated the results of model runs.."
(PAGE 106)

"The compatibility of the FOSSIL2 model with the other models is also not
well understood. The influence of the off-line inputs to the FOSSIL2
model does not seem to have been adequately studied. For example, the
influence of the coal-dominated ARGUS model in determining fuel choices
for electric power production in the FOSSIL2 model could be important
and perhaps overly restrictive." (PAGE 107)



The National
Energy Modeling
System
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Energy Engineering Board
Commission on Engineering and Technical Systems
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model does solve for an energy market equilibrium (both prices and quantities), the
excursion analyses entailed no reexamination by DOE of the macroeconomic
consequences of the technology changes and other changes assumed. Under these
circumstances, the Committee questions the outcomes of the excursions (especially for
instance those involving high levels of energy conservation) as being potentially
inconsistent with reference case economic assumptions. (See also Adequacy of Data,
below.)

The Committee sought but did not obtain clear justification from DOE for the
selective use of the FOSSIL2 model for virtually all time horizons considered in the
NES analysis i.e, to the exclusion of other available integrating models such as the
Intermediate Future Forecasting System (IFFS) used by EIA to generate mid-term
forecasts.

3. Adequacy of Data

Much of the energy data pertaining to the NES modeling and analysis are on the
supply side of the energy markets. To-date, much less effort has been expended on
obtaining demand side data. As a consequence, analyses of the demand side are weak.

Parameter values used in the models are based on very limited data and aggregated
information about energy consumption and demand side management. For example,
there is little information (at DOE and elsewhere) of the potentials for energy efficiency
improvements in the industrial sector. The feasibility of new or alternative energy
supply and some end-use technologies appear to rely on estimates made by DOE that
are based on limited experience and have a documented history of over-optimism. For
instance, specifications made by DOE of technology-derived gains associated with clean
coal technologies and methanol are important influences in the analysis, but appear to
be speculative. '

Energy efficiency improvements were invoked by DOE in some cases and ignored in
others. Many efficiency measures seem to have been inadequately studied preparatory
to the analysis, and may lead to undue reliance being placed on modeling results.

4. Dealing with Un

In the analyses to date, it is the Committee’s view that little attention has been given
to dealing with uncertainties regarding assumptions, input data and results, and to
risks posed by an uncertain future. More direct treatment of uncertainties will strengthen
the NES analyses. '

Ignoring uncertainties could lead to undue reliance on "model outputs” and a
tendency to overlook the speculative nature of the projections, particularly over long-
term time horizons. In context it is worth emphasizing that, for the models considered in
the NES analysis, the Committee is not aware of any basis to assign a greater level of
certainty to the differences ("deltas”) in outcomes among various excursions than to the
outcomes of the individual excursions themselves.
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was made of other models, such as the ARGUS (Argonne Ultility Simulation) mode! of
the Argonne National Laboratory.

- AATICHNIIEIVE 8 Y < N I o

were created to assist in developing assumptions and off-line parameters for the
modeling effort (See Figure 1). The cooperation involving the DOE policy and program
offices, the EIA, the national laboratories and ad hoc inter-agency staff organizations in
developing assumptions and conducting off-line estimations for the NES exercise is to be
commended.

Ad boc interagency staff organizations, particularly the NES Modeling Subgroups, ‘

¢ AR P s b -

In the Committee’s view, the foregoing process was constructive. The working group :
format served to pull together and synthesize information. The interactions and the
pooling of expertise were commendable uses of personnel resources. l

B. General Observations ‘

There is no comprehensive model or group of integrated models existing within
DOE, or probably within the federal government, that has the analytical capability to
respond to the long time horizon needs imposed by the NES effort. In the Committee's
view, the approach taken by DOE in using available models as appropriate, along with
off-line supplemental analysis as necessary, was a rational response to the department'’s
need for expedient support of the NES process. The rough integration of the modeled
and off-line intermediate analyses that DOE accomplished through the calibration of the
FOSSIL2 model has been a useful way to maintain consistent accounting and reporting
of results. (See Note in Figure 1 on the calibration of FOSSIL2.)

The aggregate structure of the models used, however, has significant limitations
relative to the analytical results reported by DOE and presented to the Committee.
Thus, it is important for the decisionmakers who will be using the results of the NES
analyses to appreciate the limited power of the existing set of models used for evaluating
policy choices. It would be misleading to assign too much quantitative precision to the
results of the model runs or to presume that the models incorporate a great deal of
relevant detailed information that can enhance judgments about the future impact of
policy choices, particularly impacts beyond a decade or two. In the presentations that
were made to the committee, little reference was made per se to the validation of the
models used in the current national energy strategy analysis exercise. Policymakers
should appreciate the important role of the a priori assumptions and simplifications, and
the off-line contributions made by the NES Modeling Subgroups in shaping thé’
excursions or scenarios, which to a great extent dictated the results of model runs. In
instances where such working groups play such an important role, DOE ought to
consider enhancing the working group format with greater outside participation.

As the Committee understands it, the NES analysis and the development of a
National Energy Modeling System were initiated by the DOE Office of Policy, Planning
and Analysis, which was also responsible for the choice of excursions or scenarios to be
analyzed and for the selection and application of the FOSSIL2 integrating model. EIA
has provided extensive analytical support in these activities, but not in its customary role
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of generating, independently, energy information and forecasts such as the Annual
Energy Outlook.

C. Specific Comments
1.  Long-Run Modeling and Forecasting

None of the current models used in the NES analysis was developed to generate 40
year projections. It would be misleading to presume that the models incorporate a great
deal of information relevant to the long-term implications of the excursions or scenarios
analyzed.

The models are deterministic, and are based either on historical data and
relationships that may or may not have relevance to situations anticipated in the future,
or on external judgments about the course of technological and institutional changes.
The variances can be high in the relevant parameters as well as in the structure of
relationships within the models. It may well be that uncertainties are so great for
forecasts over a 30 to 40 year period that deterministic forecasts cease to be useful over
such time frames.

There are issues still to be resolved concerning the internal consistency of the
models within the two-tier hierarchy of which they are part. (See The FOSSIL2 Model,
below.)

2.  The FOSSII2 Model

In the current NES exercise, the FOSSIL2 model is the integrating vehicle used by
DOE to yield long-term forecasts. While the calibration and application of FOSSIL2
may be a useful way to (a) achieve rough integration of the analysis performed with
other models, and (b) maintain consistent accounting and reporting of results, the
aggregate modeling structure (as depicted in Figure 1) has major limitations relative to
the analytical results being obtained from the models.

The FOSSIL2 model itself, according to DOE, is not well understood in the
department except by a few people in the Office of Policy, Planning and Analysis. And,
the staff at EIA indicated that they too did not have in-depth knowledge of the
characteristics and workings of the FOSSIL2 model.

The compatibility of the FOSSIL.2 model with the other models is also not well
understood by DOE. The influence of off-line inputs to the FOSSIL2 model does not
seem to have been adequately studied. For example, the influence of the coal-
dominated ARGUS model in determining future fuel choices for electric power
production in the FOSSIL2 model could be important and perhaps overly restrictive. -

Many of the excursions (from the reference cases) analyzed by DOE with the
FOSSIL2 model involved substantial changes in the use of energy technologies, and
assumptions on technology availabilities, efficiencies and costs. While the FOSSIL2




The DOE Report to Congress used the FOSSIL2 model. This produced the result that a
carbon tax would have to be $140/metric ton in order to stabilize CO, emissions in 2000
at 1990 levels.

But the model has one especially severe limitation:

"It is worth noting that the FOSSIL2 Model may tend to underestimate the
responsiveness of the energy sector in extreme cases. This is because the
model has no mechanism for prematurely retiring capital stocks, even
when they are no longer economically viable. The model simply continues
to operate them throughout their useful lifetimes.

*..This behavior is reasonable when, for example, carbon taxes are low, but
when carbon taxes rise above $100/metric tons of carbon, this behavior
may not reflect the full extent of economic response and may therefore
tend to underestimate the impact of the modeled policies."

(Page xiii, Executive Summary of the Report to Congress Limiting Net Greenhouse
Gas Emissions in the United States

Note that the model begins to underestimate responses to the tax at the $140/ton level,
and thus the tax rate required to achieve stabilization is therefore artificially high.



It is worth noting that the Fossil2 Model may
fend to underestimate the responsiveness of the
{ energy system in extreme cases. This is because the
’inodel has no mechanism for prematurely retiring
existing capital stocks, even when they are no
pnger economically viable. The model simply con-

nues to operate them throughout their useful lifei
imes. This behavior is reasonable when, fo"'_g
example, carbon taxes are low, but when carbonL.-
taxes rise above $100/mtC, this behavior may not
reflect the full extent of economic response and
may therefore tend to underestimate the impact of,
the modeled policies. The assumption that only”
fossil fuel carbon emissions are taxed is also limit-
ing. A more general analysis would consider taxa-
tion of carbon from other potential net sources in-
cluding, for example, cement manufacture and
forest practices, as well as the effect of taxes on
other activities that produce greenhouse gas
emissions.

The output from Fossil2 provided inputs to two
other modeling systems used for analyzing the im-
pacts of policies to mitigate greenhouse gas emis-
sions. The first of these models is the Edmonds-
Reilly Model of long-term, global energy-economy
interactions. This model is an energy market equi-
librium mode!, with supply and demand equated
only for the energy sector. The Edmonds-Reilly
Model calculates base Gross National Product
(GNP) directly as a product of labor force and labor
productivity. This model was used to assess the
global energy and greenhouse gas emission implica-
tions of U.S. actions that go beyond those imple-
mented by the NES (Chapter 10).

The Data Resources, Inc. (DRI) Quarterly
Macroeconomic Model was used to estimate the
impact of greenhouse gas emission mitigation
policies on investment, GNP growth, and other
aspects of the U.S. economy. Two examples of
policy instruments were selected for detailed exami-
nation (Chapter 9). The DRI Model uses energy
demand as an input to generate estimates of eco-
nomic growth. When the DRI Model is used in this
study, the encrgy component is represented by esti-
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mates of total demand at full employment, obtained
through Fossil2 simulations,

In the analysis of costs, we have sought to calcu-
late estimates of reductions in the dollar value of
new, final goods and services produced in a given
year (GNP). We have used the tools of economic
analysis to construct these estimates. Reductions
relative to the NES Actions Case are reported in
the year in which they occur. There are obvious dif-
ferences in the burden of costs incurred in the pres-
ent and in the future. The discount rate is a tool
frequently used to enable a comparison between
costs incurred at different points in time. But great
uncertainty exists as to the proper rite of compari-
son. Problems in determining the correct rate
occur for a variety of reasons, including the fact that
the beneficiaries of possible changes in the rate of
emissions of greenhouse gases will be, to a large
extent, future generations, while costs may be incur-
red to a greater extent by those currently alive (see,
for example, NAS 1991). Rather than attempt to
deal with uncertainties associated with comparing
costs across time, we have chosen to report costs in
the year in which they occur only. We provide per-
spective by comparing these costs to the then-
current GNP. In addition, we have made no at-
tempt to assess the demographic, geographic, or
sectoral distribution of the costs of emissions
reductions policies. While important, these issues
are beyond the scope of the present study and
remain to be addressed in future research.

Analysis of Current Policies

Three sets of policies were examined with regard
to their impact on greenhouse gas emissions: Cur-
rent Policies, NES Actions, and Policy Instruments
Beyond the NES Actions.

The first set consists of the Current Policies
Base Case. This is also the reference case used in
the NES analysis. It is examined in Chapter 5.
Three general assumptions guide the development
of this case, modeled in Fossil2: that there are no
major changes in current laws and energy policies
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Table 2-2. Energy Summary - Current Policy Base Case

1990 1995 2000 2005 2010 2020 2030
Primary Energy Production (quads) _
Petroleum 178 15.8 14.7 18.7 18.3 11.7 88
Natural Gas 18.1 192 218 20.4 20.2 19.9 17.8
Coal 22.5 28.0 26.7 824 89.1 50.2 62.1
Nuclear 6.1 6.1 6.2 64 6.4 8.6 04
Renewables 6.8 175 82 9.5 10.4 13.1 16.8
Total Production 71.2 714 77.0 823 89.3 98.5 105.4
Net Imports (quads)
Petroleum 154 210 24.0 27.8 81.5 37.9 43.2
Natural Gas 14 2.5 8.1 35 3.5 8.1 3.2
Coal -2.6 -2.8 -3.3 4.3 5.8 6.8 ‘7.2
Methanol and Electricity Imports 0.1 0.2 0.2 0.2 0.2 0.3 04
Total Net Imports 143 211 24.0 272 29.4 345 39.6
Primary Consumption (quads)
Petroleum {335 36.6 415 4438 496 562.0
Natural Gas 19.2 21.0 2382 28.0 224 19.9
Coal 19. 204 3.4 28.0 83.3 434 55.0
Nuclear 6.1 6.1 6.2 6.4 6.4 8.5 04
Renewables 6.8 7.5 82 9.5 104 13.1 16.8
Methano! and Electricity Imports 0.1 0.2 0.2 02 0.2 0.3 04
Total Consumption 848 91.9 100.8 108.8 118.1 132.3 1444
End-Use Consumption (quads)
Liquids 82.1 84.6 86.6 89.6 429 476 50.9
Natural Gas 16.3 16.0 17.1 17.0 17.2 16.6 16.1
Coal 28 28 3.1 8.6 4.3 48 4.8
Electricity 9.2 106 123 13.9 16.3 18.5 21.2
Renewables 8.0 29 33 8.9 45 5.7 7.4
Total Consumption 63.4 66.9 72.8 7.9 842 93.0 1004
Energy Input to Electricity Generation (quads)
Petroleum 13 1.9 2.0 18 18 19 1.0
Natural Gas 2.9 5.1 6.7 6.4 59 6.0 39
Coal 16.1 176 20.2 243 28.9 38.4 50.0
Nuclear 6.1 6.1 6.2 6.4 6.4 35 0.4
Renewables 8.7 46 4.9 5.7 6.0 7.6 94
Total Consumption 30.1 86.3 899 4.4 488 573 64.8
Energv Prices
World crude oil ($1990/bbl) 22.00 2121 29.26 84.94 39.29 45.02 49.02
Wellhead natural gas ($1990/mcf) 177 2.48 8.82 4.55 5.56 7.04 7.99
Minemouth Coal ($1990/ton) 22.18 24.65 26.62 27.830 80.59 33.05 36.63
Average electricity ($1990/kWh) 0.065 0.066 0.068 0.071 0.074 0.076 0.078
Energy-Related Emissions
SO2 (mill. tons/year) 23.8 24.2 24.8 26.6 279 25.1 22.2
NOx (mill. tons/year) 22.7 22.2 23.3 25.2 26.9 294 30.2
Carbon (mill. metric tons/year) 1401 1709 1892 2284 2643
Global warming potential (MMT/year) 7458 7388 7265 7789 8425 9668 10523
Gross National Product (bill. $1990) 5463 6474 7472 8600 9766 11831 13931
11
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lawmakers’ interest in  energy  sccurity  had
heightened—increasing the chance that major legislation
would be adopted.

Toward the end of 1991, the debate over comprehensive
energy legislation intensified. The National Energy
Security Act (S. 1220), a bill that became the central
focus in the Senate, was introduced by ]. Bennett
Johnston (D-LA) and Malcolm Wallop (R-WY) on June
5, 1991, in lieu of an earlier version (S. 341), which had
been introduced on February 6 and approved by the
Senate Energy and Natural Resources Committee on
May 23. However, S. 1220 failed to muster a cloture
vote to overcome an opposing filibuster on November
1; and, when Congress recessed at Thanksgiving, no
comprehensive energy legislation had yet been brought
to the Senate floor.

As presented, the Johnston-Wallop bill is a sweeping
16-title piece of legislation that covers issues ranging
from automobile mileage standards to electric utility
reform. It is similar to the bills sponsored by the Bush
Administration (S. 570, H.R. 1301); and it offers weaker
conservation measures and stronger production
initiatives than the primary Democratic alternative in
the Senate (S. 741, introduced by Timothy Wirth,
D-CO). For most of the year, legislation moved more
slowly in the House of Representative than in the
Senate—in part because a comprehensive energy bill
needs to be approved by more committees in the
House.

As AEO92 went to press, it was still uncertain what

torm hnal legislation will take. No final action on any
of the all-encompassing bills could be expected during
1991. To provide a framework for discussing the major
components of such comprehensive energy legislation,
however, key areas covered by the Johnston-Wallop bill
are discussed in the next section.' It should be
understood that the Energy Information Administration
does not support any bill nor predict which bills or
elements thereof will survive the legislative process.
Unless otherwise indicated, the forecasts in AEQ92
make no effort to incorporate initiatives that have
merely been proposed or contemplated, but not actually

adoEted.
Comprehensive Energy Legislation

One of the most controversial provisions in
comprehensive energy legislation introduced in 1991 is
a proposal to allow drilling for oil and natural gas in

the Arctic National Wildlife Refuge (ANWR).
Proponents  point  out that increased domestic
production (assuming commercial discoveries are
made) will decrease the Nation’s need for imported oil.
Environmentalists oppose drilling in ANWR because it
may threaten the fragile ecosystem of one of the last
wilderness areas of Alaska. Other oil production
measures are also being considered, such as ways to
encourage offshore drilling on the Outer Continental
Shelf (OCS).

Considerable controversy has also arisen over whether
comprehensive energy legislation should include
specific fuel-efficiency requirements for motor vehicles.
Proponents of specific standards argue that this is the
most effective way to reduce the demand for oil,
whereas opponents generally maintain that the
domestic auto industry will not be able to meet
excessive standards without sacrificing vehicle safety
and sales. In separate legislation (S. 279), Sen. Richard
Bryan (D-NV) has proposed an increase in the
Corporate Average Fuel Economy (CAFE) standards of
40 percent above the current 27.5 miles per gallon by
the year 2001. Other proposals have called for an
increase in CAFE standards to lower levels than the
Bryan bill.

Another major element of comprehensive energy
legislation is regulatory reform for electric utilities. One
such reform would exempt wholesale electric
generators from the 1935 Public Utility Holding
Company Act (PUHCA), allowing them to operate in
more than one State. Proponents of the provision argue
that it could encourage more independent power
producers to operate generating plants, increase
competition, and lead to lower capital costs—ultimately
lowering costs to consumers. Nevertheless, some critics
are concerned that there will be insufficient safeguards
to protect consumers from monopoly abuse. Others
believe that the competitive forces spurred by
amending PUHCA will be hindered unless utilities are
obligated to make their transmission networks
accessible to wholesale generators—an idea that sparks
sharp controversy on its own.

In an effort to decrease U.S. dependence on oil,
consideration is being given to streamlining the
regulatory processes for nuclear power, hydroelectric
power, and natural gas to facilitate the use of these
energy sources. In the case of new nuclear power
facilities, it has been proposed that only a single,
“combined” license be required for both construction

'The discussion framework is provided by the version of the Johnston-Wallop bill (5. 1220} whose consideration on the floor was

blocked by talling short in a cloture vote on November 1, 1991,

Energy Information Administration/ Annual Energy Outlook 1992 H



Appendix A

Table A1. Total Energy Supply, Disposition, and Prices
(Quadriilion Btu per Year, Unless Otherwise Noted)

Reference Case | Annual
Supply, Disposition, and Prices i 1?;8_';;2 0
1990 1995 2000 2005 2010 J (percent)
Production
Crude Oil and Lease Condensate ! 15.74 14.54 13.13 12.64 12.56 -1.1
Natural Gas Plant LiQuids .......ccccveeiinerns 2.18 2.18 2.27 2.36 2.28 3
Dry Natural Gas 2 18.27 18.86 19.89 20.74 20.06 5
Coal 22.46 22.95 24.33 26.49 31.23 1.7
Nuclear Power 6.19 6.54 6.97 7.06 6.92 .8
Renewable Energy 3 6.62 7.52 8.51 9.51 10.36 23
TOtAl ... seneene 71.45 72.67 75.10 78.81 83.40 .8
Imports
Crude Qil 4 ........ 12.70 13.77 16.59 18.51 18.76 20
Petroleum Products 4.29 5.91 5.89 6.22 7.67 2.9
Natural Gas 5 ... : 1.45 2.3 2.80 3.20 342 4.4
Other Imports & ......... .09 .61 .75 .98 1.18 13.6
Total 18.53 22.61 26.02 28.91 31.03 2.6
Exports
COBI .t vereernereeseren e s esrenesrarsesessssaanass 2.77 3.15 3.72 464 6.09 4.0
Petroleum .........cceceevereeenrenne 1.80 1.63 1.66 1.73 1.82 .0
Total ...oovveirrerercneeenenens 4.57 4.79 5.38 6.37 7.90 2.8
Net Stock Withdrawals ................ccoccocnne -1.32 -22 -.23 -17 =21 -8.7
Discrepancy 7 93 .22 .10 -.03 -.20 -
Consumption
Petroleum Products 8 .............ccccoevveerenenvene 33.79 35.01 36.39 38.23 39.59 8
Natural G8s .......ccevveereerenmrrrsnrconna 19.38 21.17 22.57 23.82 23.37 9
Coal . 19.09 19.86 20.7 21.97 25.21 1.4
Nuclear POwer ..........cccevevevsimsecsoncens 6.1 6.54 6.97 7.06 6.92 6
Renewable Energy/Other 9 ...........ccueinne 6.57 7.91 8.98 10.08 11.02 26
Total . 85.02 90.49 95.61 101.20 106.10 1.1
Net Imports - Petroleum ............ccccvveienne 15.18 18.05 20.81 23.01 24.61 2.4
Prices (1990 dollars per unit)
World Oil Price ($ per barrel) 10 ................. 21.78 20.80 26.40 30.50 33.40 2.2
Natural Gas Wellhead Price ($ per Mcf) ... 1.72 2.02 2.72 3.70 4.65 5.1
Coal Minemouth Price ($ per ton} .............. 21.76 24.01 26.64 28.71 31.63 1.9

1 Includes other hydrocarbons.

2 includes synthetic gas.
3 Includes utiity and nonutility electricity from hydroelectric, geothermal, wood and wood waste, municipal solid waste, other

biomass, wind, photovoltaic and solar thermal sources; non-electric energy from renewable sources such as active and passive solar
systems, groundwater heat pumps, and wood; alcohol fuels from renewable sources; and in addition to renewables, electricity from
waste heat.
Includes imports of crude oil for the Strategic Petroleum Reserve.
Represents net imports.
Includes coal, coal coke (net), electricity (net), and methanol.
Balancing item. Includes unaccounted for supply, losses, and gains.
Inciudes natural gas plant liquids, crude oil consumed as a fuel, and nonpetroleum based liquids, such as ethanol.
® Includes utility and nonutility electricity from hydroelectric, geothermal, wood and wood waste, municipal solid waste, other
biomass, wind, photovoltaic and solar thermal sources; non-elactric energy from renewable sources such as active and passive solar
systems, groundwater heat pumps, and wood; and in addition to renewables, eleclricity irom waste heat, plus net coal coke imports,
and net electricity imports.
10 Average refiner acquisition cost for imported crude oil.
Note: Totals may not equal sum of components due to independent rounding.
Sources: 1990: Energy Information Administration, Monthly Energy Review, DOE/EIA-0035(91/07) (Washington, DC, July 1991).
Figures for 1990 may differ from published data due to internal conversion factors within the AEO 1992 Forecasting System.
Projections: Energy Information Administration, AEO 1992 Forecasting System run AEQ92B.D00923913.
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CO, STABILIZATION: AN OPPORTUNITY FOR ECONOMIC GROWTH

Joint Economic Committee Hearing
April 28, 1992

OVERVIEW

This hearing examines the economic impact of stabilizing CO,
emissions at 1990 levels by the year 2000. Persuasive evidence
will be presented that (1) CO, stabilization is achievable at a
profit (2) CO, stabilization will create jobs and make the U.S.
more competitive (3) CO, stabilization will require federal
leadership. The evidence will not come from environmental
advocates: but from EPA, independent analysts who work for
DOE/National Labs, and from the private sector.

The hearing will also deliver other important political
messages: that DOE systematically ignores energy efficiency
analysis; that DOE misallocates taxpayer money toward energy
supply technologies; and that DOE gives the President poor advice
regarding the economic impacts of CO, stabilization. By
misleading the President on energy issues, DOE thwarts effective
policymaking and serves to isolate the U.S. in the international
diplomatic arena. Thus, the President should reevaluate the U.S.
position on stabilization, and seize a historic opportunity to
promote economic growth and to address the global warming threat.

The hearing has three panels: Administration witnesses,
government energy efficiency experts, and the private sector.
This hearing will establish the consensus of independent experts
and the private sector that the market is ready to respond to the
stabilization challenge by exploiting profitable opportunities
for CO, emission reductions. All that is necessary is national
leadership.



ADMINISTRATION PANEL ON_COST OF STABILIZATION

This panel will play out the DOE vs. EPA analytical debate
regarding stabilization options. We will discredit DOE analysis
and philosophy, while supporting EPA's innovative programs. We
do not know whether DOE will deliver more positive testimony
regardlng the opportunities for cost-effective conservation,
given the internal debate at this time. Barring more cooperative
testlmony, however, we will undermine DOE credibility on the
issue.

Howard Gruenspecht, DOE

He will discuss the much debated DOE analysis Limiting Net
Greenhouse Gas Emissions in the United States. Although the
study is much maligned by environmental groups, many enviro-
oriented analysts privately concede that it is not so bad;
contains some interesting results; makes some questionable but
defensible analytical assumptions; and suffers primarily from the
pessimistic Executive Summary.

Beyond the DOE study, we will examine the general claim that
the National Energy Strategy analysis has identified all of the
cost-effective CO, emission reduction opportunltles. DOE made a
half-hearted attempt to find some efficiency gains in the
analysis, but now the analysis has become codified into
Administration ideology. Since the €O, reduction analysis is
based on the premise that the NES is t%e final word on cost-
effective emission reduction opportunities, it is fundamentally
flawed to the extent that other profitable options exist. For
example, the EPA Green lights program is not included. While DOE
officially supports EPA programs, they still have not changed
their analytical stance. This is where the dup11c1ty enters in:
they stand by their analysis that they admit has major
shortcomings.

Eileen Claussen, EPA/Office of Air and Radiation (OAR)

Eileen can brief us on the analysis of OAR CO, reduction
options and describe the EPA approach to addressing market
barriers. This will contradict the DOE position that the NES has
exploited all of the cost-effective options. They use bottom-up
models to identify cost-effective opportunities and to motivate
programs to reduce market barriers to conservation investments.

The EPA takes a marketing approach to energy efficiency.
There are two goals: to increase market penetration of the most
efficient equipment and to accelerate manufacturing cost
reductions which normally accompany expanding markets.

We don't know how far Eileen can go in confronting Howard on
the analysis and the estimates of co, emission reductions. But
we can use the ammunition that her testimony supplies to turn on
DOE.



P TE CcTO L _ON STABILIZATION BENEFITS8: H (8]
ELECTRICITY

We are going to directly dispute the DOE analysis by
examining real world conservation potential. This panel will
focus on the electricity generation sector; it includes a utility
executive, a consultant (and ex public utility Commissioner), and
an entrepreneur selling energy efficiency services. All three
witnesses will state that, given the right regulatory environment
and federal leadership, that the market can stabilize U.S. CO,
emissions at a profit.

John C. Fox, Pacific Gas & Electric

John heads PG&E's demand-side management programs. He will
talk about PG&E's commitment to energy efficiency, reduced CO,
emissions, increased customer value, and regional economic
development. We can take his testimony and generalize to the
rest of the country.

PG&E regards demand-side management and other utility
programs as regional development tools. Fox will provide an
analysis of the economic benefits that PG&E has calculated from
their efficiency programs.

PG&E also promotes renewables. They have committed to
satisfying all new load growth with efficiency and renewables.
(This is not exactly the same as CO, stabilization, but pretty
close). Given that they (1) are one of the "cleanest" utilities
around now and (2) they are in a fast-growing region of the U.S,
their program suggests that the entire U.S. could easily adopt
the same goals.

David Moskovitz, The Regulatory Assistance Project

David is a former Maine Public Utility Commissioner who now
directs a consulting practice that helps PUCs and utilities
develop conservation and renewable energy programs. He is an
expert on state (public utility commissions) and federal policy
options to enhance efficiency and promote renewables. An
innovative and engaging thinker, David will discuss the
requlatory situation and the role of federal intervention. He
has also analyzed the U.S. potential for energy efficiency, and
will indicate how much can be done, given adequate federal
leadership.

8. Lynn Sutcliffe, President and CEO, S8YCOM Enterprises

Lynn runs SYCOM, an energy service company (ESCo) that
markets energy efficiency. 1In his words, "I am a least-cost
doer, not a least-cost planner." He will outline how his firms
and others like him are prepared to expand their efforts when
policies dictate. His firm provides energy efficiency services,
through split-savings agreements and other contractual



arrangements. SYCOM has entered into innovative joint ventures
to supply electricity and efficiency bundles specifically
designed to have zero net emissions or pollution reductions.
Thus, his experience is literally a microcosm of the economy-wide
opportunities for entrepreneurial emission reductions.



INDEPENDENT PANEL ON THE COST OF CO, REDUCTION OPTIONS

This panel will offer additional views regarding the costs
of stabilization and the opportunities for cost-effective
conservation investments. The two national lab witnesses will
also provide evidence that DOE ignores its own analysis when it
conflicts with administration policy.

Florentin Krause, International Project for Sustainable Energy
Paths (IPSEP), and Lawrence Berkeley Laboratory

He will describe his analysis of European Community options.
The EC seems to accept the results of bottom-up analysis more
than the Administration does. There is an additional message
here: to the extent that the EC countries adopt cost-effective
measures, they will become more competitive. Thus, we are in
danger of losing competitive advantage.

Moreover, in his position at Lawrence Berkeley Laboratory,
Florentin will describe how other countries actively acquire the
U.S. developed expertise in designing energy efficiency programs.
This "technology transfer" is beneficial, but it seems that DOE
is less interested than other countries in applying the knowledge
to U.S. utility markets.

Also, DOE is squelching completed analyses that directly
contradicts the administration position. I am trying to develop
independent confirmation of this claim, in order to keep
Florentin's fingerprints off. We have a good opportunity to find
a "smoking gun" here regarding DOE misinformation.

William Chandler, Battelle Memorial Institute - Pacific Northwest
Laboratories

Chandler can discuss the state of economic modeling, and how
useful models are in evaluating policy options. In addition to
experience in evaluating U.S. energy strategies, he can give an
international perspective (he has edited a volume of comparative
CO, reduction studies) with emphasis on eastern Europe and the
former Soviet Union.

Chandler participated in the DOE CO, emission reduction
study. However, he claims that he would have taken his name off
of the final document, as DOE editing distorted his analysis.
Although we must protect Chandler's position, we can probably
elicit some testimony that reflects his frustration with the
Administration on this issue.

Richard stroup, (Minority Witness) Montana State University and
National Center for Policy Analysis

I really don't know what Stroup is going to say. Given his
background -- affiliations with ultra-conservative think tanks,
very doctrinaire writings -- I have a few hunches. He will



probably claim that energy markets work real well in the absence
of government-induced distortions. He may point out that the
engineering analysts are not economists (and therefore miss part
of the "truth" received only by the adherents to neoclassical
theory). He could bring out the scientific uncertainties
surrounding climate change. He might talk about the virtues of
property rights and free-market resource pricing.

Both Chandler and Krause know more about energy markets and
energy analysis than Stroup, who is a generalist as far as I can
tell. They have both confronted the neoclassical critique
before, and can help us refute Stroup's testimony. On the other
hand, it may be just as easy to ignore and marginalize his views.
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Background Materials for JEC Hearing

Attached are four readings:

A background memo on conservation investment analysis and utility
economics. I was unsure how much exposure you had to the economics of
energy investments, and you need to know the basic story.

A chapter from a least-cost utility planning handbook. Worth a brief scan.
I have highlighted the sections that may be useful; in particular the
discussion of market barriers on pp. II-7 to II-9 is important.

"Cutting the Nation’s Electric Bill" by David Moskovitz. Browse it if you
feel up to it.

"Least-cost Insurance Against Greenhouse Risks: The Cost of Cutting
Carbon Emissions” briefing document by Florentin Krause. This is a broad
view of conservation options, and gives highlights of Krause’s Western
Europe study.

I will happily answer questions that you have as you read these. Call me at work
4-0375 or at home (202) 232-3212. You should read the background memo and the
Krause "Least-cost Insurance"” piece. The others are more optional, but will enhance
your appreciation of the economic issues surrounding energy use and CO, emissions.



TESTIMONY OF
EILEEN CLAUSSEN
DIRECTOR
OFFICE OF ATMOSPHERIC AND INDOOR AIR PROGRAMS
OFFICE OF AIR AND RADIATION
U.8. ENVIRONMENTAL PROTECTION AGENCY

BEFORE THE

SUBCOMMITTEE ON ENERGY AND POWER
OF THE

COMMITTEE ON ENERGY AND COMMERCE
U. 8. HOUSE OF REPRESENTATIVES

MARCH 3, 1992

It is a pleasure to appear before you this morning to present
a number of voluntary Environmental Protection Agency (EPA)
initiatives relating to climate change that would reduce greenhouse
gas emissions and air pollutants associated with the production of
electricity by promoting private investment in energy efficiency.
Greenhouse gases and air pollutants that would be affected include
carbon dioxide (CO,), methane (CH;), nitrous oxide (N,0), nitrogen

oxide (NOx) and sulfur dioxide (S0,).

Strateqgy for Increasing the Adoption of New Energy-sSaving
Technologies :

The EPA voluntary programs are based on the premise that
measures to encourage full and more rapid information dissemination
and adoption of improved technologies by market 1leaders can
increase the productive use of energy and lead to increased
reductions in greenhouse gas emissions. These measures can help in

the following ways:

> an improved understanding of purchase price and total life
cycle cost in decisions for selecting products;
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> increased penetration of improved technologies in U.S. and
world markets leading to earlier price reductions for

efficient products;

> generally increased availability of cost-effective
technologies, for a range of applications, for preventing,
controlling, and mitigating greenhouse gas emissions and,
wherever possible, for also recovering energy;

> earlier penetration by existing efficient products sending the

signal to manufacturers that there is a market for such
products, and eventually for even more advanced technologies;

and finally,
> improved information and accelerating demand for energy

efficiency investments will encourage changes in utility

regulations relating to potential efficiency investments.

We believe that these measures can have substantial effects.
To address energy efficiency objectives, EPA has developed a fiQe-
part strategy: (1) corporate and government purchasing; (2)
enhanced product markets; (3) requlatory and legal reforms; (4)
development and demonstration of prevention, control, and
mitigation technologies which, wherever possible, also recover
energy; and (5) expanded international markets. EPA believes that
this strategy of efficiently using energy resources can cost-
effectively achieve reductions in emissions of greenhouse gases
below the levels which they would otherwise reach in future years,
while at the same time promote economic growth.

In the last two decades, U.S. energy consumption per unit of
GNP has fallen by 30%, mostly as a result of the normal functioning
of the market. "Green Lights" and related EPA programs targeted at
electricity consumption are part of an overall movement to improve
the efficiency of energy use, including the Administration's

National Energy Strategy, as well as utilities' integrated resource
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planning and demand-side management programs. We are coordinating
closely with the Department of Energy on all of these efforts. The
best way to explain how this strategy would work is to place it in
the context of programs that EPA has already developed, or is

currently developing, in each of these strategic areas.

Corporate and Government Purchasing

Our flagship program in the area of corporate and government
purchasing is "Green Lights," which was formally launched on
January 16, 1991. Green Lights is a voluntary pollution prevention
partnership between EPA and corporations, States or 1local
governments. Green Lights partners commit to evaluating current
lighting needs throughout their facilities and installing energy-
efficient lighting wherever it is profitable (as measured by the
prime rate plus 6 percent). EPA provides technical assistance
through building survey software, support to a product testing
laboratory, information about manufacturers and financial
assistance sources, and public recognition.

EPA believes this program will be successful, since over 400
participants already signed up--nearly two billion square feet
committed--which is more than the office space in New York, Los
Angeles, Chicago, Houston, Dallas and Detroit combined.

While corporations have five years to complete their upgrades,
results from preliminary installations 1look quite promising:
reports received indicate that savings of 40-75% in 1lighting

electricity consumption have been realized, exceeding some
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previously published technical estimates. Preliminary analyses
indicate that investment in energy efficient lighting resulting.
from utility including integral resource planning and demand-side
management, as well as Green Lights--could lower greenhouse gas
emissions from electricity production by millions of tons.

Wwhy have these lighting upgrades notlhappened earlier, given
that the investments in efficient 1lighting products are all
profitable? There are a variety of reasons. The facilities
manager is responsible for lighting--and usually also charged with
making the elevators run and ensuring that the building temperature
is comfortable. Even when this manager is educated that
opportunities exist for improving efficiency in ligﬁting and saving
money, and able to sort through the various products and their
claims, adequate and reliable information and the orgénizational
support may not always be available to make the necessary
investments.

EPA's Green Lights program requires participants to establish
efficient lighting as a strategic corporate decision undertaken at
a high 1level within the corporation and it also provides
information regarding the coordination of options available from
the existing range of lighting products as a system. The software,
product testing and financing information support provided by EPA
helps the corporation make the most attractive upgrades. And the
public recognition afforded by the Green Lights program, as well as
the significant potential savings, provide incentives for corporate

leaders to commit to improving their energy efficiency. At the



same time, thanks to changes in State regulatory climates,
utilities are starting to make major investments in energy
efficiency measures in conjunction with their customers, increasing
the attractiveness of these programs.

EPA is currently developing several other programs that could
operate similarly to the Green Lights model with regard to
corporate and government purchasing; green commercial buildings;
and, green energy corporations.

The Green Buildings program would focus primarily on building-
shell improvements. As with lighting, efficient technologies exist
today that could significantly reduce building energy needs. These
technologies include variable speed drives for air handlers and
chillers, reflective painting on rooftops and window improvements.

Following up on interest from some of our Green Lights
partners, EPA is also exploring the possibility of a holistic
program to stimulate corporate energy efficiency across the board--
in other words, a green energy corporation program that would
require participants to ensure that all equipment purchases are
consistent with the principles of life;cycle profitability.

EPA's Green Lights--and similar "green" programs--demonstrate
that significant pollution prevention may be achieved by providing
information and technical advice to corporations and government

offices.



Enhanced Product Markets

A second aspect of EPA's approach is to provide signals to
manufacturers that markets exist for the most efficient
technologies that manufacturers can produce. EPA's premiere
example of enhanced product markets is the "Golden Carrot" super
efficient refrigerator program. The Golden Carrot program takes
the rebates utilities have agreed to provide to their customers who
buy efficient refrigerators after 1994 and aggregates them into a
single bid pool. Manufacturers then bid on this pool of rebate
money. The bid pool is offered to the manufacturer that is able to
provide the greatest number of (non-chlorofluorocarbon using)
super-efficient refrigerators at the least cost by 1994 (or 1995).

Under present law, the Department of Energy (DOE) standard is
applied to all refrigerators as a minimum standard. The winning
refrigerator model is required to be 25 percent more efficient than
the 1993 DOE appliance standard, and may be as much as 50 percent
more efficient. The draft request for proposals (RFP) is currently
being reviewed by the public and will be offered in June of this
year. The first super-efficient refrigerators will be shipped as
early as 1994. The rebates will be awarded directly to the
manufacturers.

Opportunities for many other "Golden Carrot" programs exist.
In fact, an organization has recently been formed by EPA, utilities
and conservation groups--the Consortium for Energy Efficiency--to
coordinate "Golden Cérrot" and other utility demand-side management

programs. The consortium strives for similar approaches among
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utility programs and will send clear and consistent signals to
equipment manufacturers, distributors and retailers. In the
future, the Consortium for Energy Efficiency will facilitate
information exchange and coordinated purchasing of super efficient
equipment.

EPA has identified a large number of opportunities for future
"Golden Carrots", including heat pumps, clothes washers, clothes
dryers and solar water heaters.

Another area in which EPA programs are enhancing markets for
efficient products is office equipment. Computer equipment is the
fastest growing electricity 1load in the fastest growing
electricity-using sector: commercial. EPA's Green Computers
program is a voluntary effort just underway with manufacturers of
computer equipment to produce and market energy-efficient desktop
computers. EPA will provide the manufacturers with a label
indicating that this equipment uses less electricity.
Manufacturers can use this label to indicate to consumers that
their computer is energy-efficient. We believe that this concept
can also be extended to office copiers, fax machines, and other
energy-using consumer products. By amplifying market signals for
efficient products, these programs can stimulate real savings both

in terms of energy and reduced greenhouse gas emissions.

Requlatory and Legal Reforms

Step three of EPA's strategy is to help ensure that

corporations are not penalized for efficient use of energy. The
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programs I have just outlined will not function effectively if
utilities lose money as their customers become more energy=
efficient. As long as utilities have a regulatory structure which
provides incentives to sell kilowatt hours and disincentives to
save kilowatt hours, national efforts toward energy efficiency will
be at odds with the shareholder objectives currently in place in
most utility jurisdictions. For federal policies to be effective,
they must not be inconsistent with the objectives of utilities
around the country.

Since the mid-1980's, the Department of Energy has had a
prbgram of working with the National Association of Regulatory
Utility Commissioners and individual wutilities in support of
Integrated Resource Planning, an approach that seeks to ensure that
both supply and demand options are evaluated and rewarded
similarly. This effort, together with pioneering work in
Massachusetts and California by utilities and State commissions,
has led to a sea change in state regulatory treatment of energy
efficiency investments by utilities.

During the past eight months, EPA has engaged in a widespread
outreach effort that complements what is already underway. EPA is
meeting with State utility commissions and governments to discuss
the environmental and econémic benefits of regulatory reforms.
Relevant iésues include de-coupling profits from sales and "shared
savings" plans, in which utilities have positive economic
incentives to aggressively pursue efficiency improvements.

conservation is also emphasized as a strategy for complying with
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the acid rain provisions of the Clean Air Act amendments. EPA
hopes to continue this positive working relationship with members

of the State regulatory community.

Methane Initiative

While not based on products or corporate purchasing per se,
profitable options identified by EPA for reducing emissions of
methane to the atmosphere also fit into the strateqgy. Methane is
an attractive focus for reducing greenhouse gas emissions because
it is more effective at trapping heat than carbon dioxide (CO,) and
because it has energy value--so profitable systems can be designed
to recover or better utilize this methane. This is possible with
methane from landfills, methane from the management of animals
(dairy and swine farming) and methane from coal mining. EPA is
working to enhance market opportunities for methane recovery in
these areas. This includes demonstrating profitable "on-site"
energy generation for farms (while solving non-point source runoff
problems) and working to remove barriers to energy recovery at
landfills and coal mines. For example, property rights issues
currently 1limit the recovery of "pipeline quality gas" emitted
during coal mining in Appalachia. The underlying issues need to be

examined with a view toward finding a solution.

Development and Demonstration

EPA is involved in three commercial-scale demonstrations to

control methane and recover energy. Two of these are the world's
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first applications of a fuel cell for this purpose on landfill gas
and also on anaerobic digester gas. A third demonstration is

directed toward advanced pregasification for deep coal mines.

Expanded International Markets

Finally, EPA is helping develop international markets for
efficient American technologies. At present, we have projects
underway in China (refrigerators and coalbed methane), Russia
(natural gas pipelines) and Poland (coalbed metﬁane). These
technology cooperation projects will contribute significantly to
global environmental improvement, and potentially create large
markets for domestic goods and services and will thereby decrease

prices for these goods and services, both abroad and within our own

borders.

conclusion

Voluntary programs--following the model of EPA's green lights
progran--have demonstrated that they can reduce greenhouse gas
emissions in a cost-effective way. We believe that by improving.
information dissemination about efficiency and continuing
technology development and demonstration, cost-effective reductions

in emissions of greenhouse gases can be achieved while promoting

economic growth.
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Testimony and questions at the JEC hearing on April 28 will
revolve around economic discounting principles, technology
investment analysis, and electric utility economics. This is a
soup-to-nuts primer on the issues; a little long-winded perhaps
but the story is difficult to condense into bullets.

Discounting

All economic discounting involves making comparjsons of
value through time (intertemporal analysis). The basic idea is
familiar: costs and benefits now are more important than those
experienced in the future. Economists like to frame the issue in
terms of opportunity cost. A promise to give you $100 one year
from now is worth less than $100 today, since the $100 today
could be invested to give a return, yielding for example, $105 in
one year. (See endnote on real vs. nominal interest rates.)

Investment Analysis and Conservation

Energy efficient equipment can be viewed as an investment,
if alternatives exist with different efficiency and cost
characteristics. For example, which refrigerator is cheaper: a
relatively efficient model that consumes 600 kilowatthours (kWh)
per year and costs $750, or a model that consumes 900 kwh but
only costs $600? The investment choice depends on whether the
energy costs saved over time from the efficient model will
compensate for the extra initial cost of $150. The question can
now be framed: is the extra $150 a good investment now if it
saves $15 per year on your electric bill? What is the return on
the investment? Is it a good investment compared with
alternative investments? If a consumer has to borrow on his
credit card to finance the investment at 20%, can he still make
money on the deal? 1In simple terms, the energy savings will pay
back the initial investment in about 10 years; do consumers
normally require a quicker "payback" period to commit to an
investment?

Another example is a commercial building tenant who pays
$10,000 per year in electricity for lighting. Would a lighting
efficiency upgrade investment be worthwhile if it costs $20,000
but saves $6,000 per year over 10 years? The life-cycle cost of
the upgrade depends on the up-front investment cost, the value of
energy saved through the useful life of the investment, and the
discount rate applied to savings in the future.

An undiscounted analysis of the lighting option would show
that the $20,000 investment would save $60,000 over 10 years.
However, a lot of the savings occur far in the future. The
present value of the savings stream, discounted at 10% annually,

1



would only be $36,867, while if the future savings were
discounted at 20% annually the present value would only be
$25,155 (See Attachment: Lighting Upgrade Financial Ana1y51s)
Under a 20% discount rate, the $6,000 saved in year 10 is only
worth $969 today, in present value terms. The present value of
savings exactly equals $20,000 at a discount rate of 27.3%. 1If
the company had a policy that said that investments must return
at least 30%, they would not perform the lighting upgrade. An
observer would conclude that the "hurdle" rate or the "implicit
discount rate" for the company was at least 27.3% since it did
not make the investment.

There is abundant evidence that consumers and firms
routlnely forego profltable investments in energy efficiency.
This is often expressed in a consumer "discount rate" or "hurdle"
rate, where energy efficient investments must provide returns in
the range of 20% to 60% for consumers or firms to get off the
dime and invest in conservation. This observation leads to
several questions.

. First of all, why? I have attached a full chapter from
a least-cost utility planning handbook (co-authored by
Florentin Krause, a JEC witness). You may wish to
browse through the highlighted sections. The bullet
points on page II-9 are an excellent description of why
efficiency does not do well in the marketplace.

. Secondly, what are the implications? If electricity
demands rise rapidly because consumers are not making
profitable conservation investments, then the utility
must make investments in generation capacity.
Utilities have their own investment criteria, for
example, they will invest in powerplants if they have a
financial return of 12% or so. The discrepancy in
discount rates (20% to 80% for consumers vs. 12% for
utilities) means that society would be better off if
more were invested in conservation and less into new
electric generating capacity.

. Thirdly, how could we accomplish an investment shift?
Emerging utility programs -- called demand-side
management (DSM) least cost utility planning (LCUP) and
integrated resource planning (IRP) are methods that
utilities use to try to identify, quantify, and
ultimately exploit the conservation potential on the
demand side.
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Investor-owned utilities (IOUs) are regulated, profit
seeking firms that supply electric power and gas. They accept
the obligation to provide reliable electric power at reasonable
rates, as set by the state Public Utility Commission (PUC). 1In
return, the PUC sets rates high enough for utilities (1) to cover
operating costs and (2) to provide an adequate return on
investment for the shareholders. This return is usually about
12% to 15% in most states.

The traditional requlatory story starts with utilities
forecasting "load growth" (increase in electricity demand). They
then decide what kinds of new generating capacity would be
economically best to serve the new load, given the current mix of
generating plants in their service territory. They build the
plant, and ask the PUC to raise electricity rates to cover the
new capital investment. If the investment is deemed "prudent"
then the new plant is incorporated into the "rate base"™ and the
PUC sets rates high enough for the utility to earn a profit.

The ratesetting rules vary by state, but usually include a
full pass-through of fuel and operating costs. The rate base is
determined by looking at the invested capital. The "allowed rate
of return" is calculated as a fraction of the rate base. The PUC
then calculates the electricity rates for different customer
classes -- residential, commercial and industrial -- sufficient
to achieve the target rate of return.

This cozy system broke down in the 1970s as fuel prices
spiked up, demands fell far short of expectations, and half-built
nuclear plants were abandoned. PUCs reacted by allowing
"automatic fuel adjustment clauses" to reflect fuel price changes
into rates without formal regulatory proceedings. They also
disallowed a lot of "imprudent" investments by not allowing the
costs of failed plants into the rate base. 1In effect, they
refused to let rates rise to cover the expenses, and thus took it
out of the shareholders' hides.

PUCs and utilities also began to recognize that once-
predictable demand forecasts were a huge source of financial
risks when they didn't pan out. Thus, they began to examine ways
that they could actually affect future demand growth--and demand
side management (DSM) was born.

As it became obvious to utilities that many customers were
using electricity inefficiently, they began trying to increase
end-use efficiency as a way to avoid commitments to build risky
new capacity. In effect, they began to view the inefficiency of
end-use as a potential source of power supply. In a typical
early program, utilities would subsidize (through planning
assistance, energy audits, interest-free loans, or equipment

3



giveaways) more efficient electricity-using devices. These
devices could deliver the same level of electricity services --
heat, light, refrigeration, mechanical power--while using less
electricity. If enough customers purchase efficient equipment in
response to the incentives, then demands for electricity will
fall, or at least not rise as rapidly. The efficiency gains
become a source of "supply" that can be exploited in lieu of
building new generating capacity.

A variety of approaches and programs have emerged, which all
depend on the incentives that the utility faces with respect to
the PUC treatment of their programs. Ratesetting formulas
partition the gains between shareholders and ratepayers (both
participants and non-participants) For participants, rates can
rise, but their bills can be lower if they use electricty more
efficiently. Non-participants can be harmed if their rates and
bills rise; this can conflict with PUC mandates for fairness,
which inhibits DSM programs. For shareholders, three options
have emerged since the mid-1970s:

. Expensing DSM as an operating cost, i.e. rates can rise
only to the extent that utilities incur ongoing costs.
This gives utilities limited incentive to pursue DSM
programs, except to the extent that they fear the
alternative--risky supply side investments.

. Rate-basing DSM. If the program costs are counted as
"investments" and the PUC allows rate increases to more
than cover program costs, this makes DSM more
attractive for utilities. Thus, the $100 rebate for a
more efficient refrigerator becomes a "little power
plant" on which the utility can earn a return. This is
sometimes called "investing on the customer side of the
meter."

. Decoupling profits from sales. This is the idea that
David Moskovitz pioneered, and gives utilities maximum
incentive to treat conservation and supply side
investments on equal footing. (See attached article
"cutting the Nation's Electric Bill.)

The terms "least cost utility planning™ (LCUP) and
"jntegrated resource planning" (IRP) refer to the complex
planning and economic analysis of competing utility investments
on both the demand and supply side. The financial and technical
models used for LCUP and IRP can examine every aspect of utility
operation and economic impacts. Some states are now requiring
that the models incorporate externalities as explicit costs when
evaluating the relative economics of various supply and demand
side options in their "resource selection plans". This gives
demand-side options and renewables an advantage in the planning
process.

4
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_ Because most of the increase in CO, between 1990 and 2000 is
projected to come from electricity generation, coal-fired in
particular, the short-run stabilization debate focuses on this
sector. The questions are: how much conservation potential is
out there, and how can we exploit it? Other topics are: what has
DOE done to promote conservation, and how does their analysis &f;

PO

reflect the potential for expanded conservation prigiams? dgﬂb
) —
fuke ) Zgromes 7 e

The lighting upgrade example .was important because it shows
how the EPA Green Lights program works. A Green Lights "Partner"
agrees to survey their office space, and invest in lighting

b”mp efficiency if the retufn is at least-<the prime-rate (about 6.5
: percent) + 6 points: Big corporations can usually borrow at the
/%Mw Jﬂjbjprime, so that any efficiency investment yielding over 13% return
¢ will yield a profit, and will be undertaken by a partner. Thus,
&/kﬁd/ the program explicitly addresses the discount rate issue.
Y@}ﬂ o g (EILEEN CLAUSSEN TESTIMONY)

AN
fJ%ghﬁ 3 Green Lights partners are also encouraged to avail
R (ﬁ%ﬁl themselves of utility DSM programs. Utility rebates for certain
Oﬂﬁ}x N lighting equipment lowers the cost of investment and thus
. provides another economic incentive lever to promote efficiency
investments. Green lights, therefore, can increase the
effectiveness of utility DSM efforts, and if the utility is
earning a return on DSM investments, can help utility profits as

well. (JOHN FOX - PG&E, DAVID MOSKOVITZ, TESTIMONY)

Another option is for a Green lights partner to hire an
Energy Services Company (ESCo), which performs the work, monitors
the results, and splits the savings with the corporation in order
to make a profit. If the ESCo industry takes off, they will
provide more "discount-rate lowering" incentives to corporations.
(H. LYNN SUTCLIFFE TESTIMONY).

The market for energy efficiency in the electricity sector
is evolving and dynamic. ' The question remains however: how much
potential can be realized in the next decade, and what is the
opportunity for federal leadership? EPA voluntary programs look
promising, and DOE supports some efforts for technical assistance
for utilities and PUCs in developing LCUP and DSM programs. This
assistance is about $4 million per year, a pittance compared with
fossil and nuclear hardware development programs. It is
legitimate to cast LCUP into an "emerging technology” paradigm
and ask why major demonstration projects, etc. could not be
pursued in order to spread these programs to other states.
However, major advances would only come from state PUC changes.
DAVID MOSKOVITZ will discuss federal policy options that could
encourage the spread of LCUP into more states.

]
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Where does DOE go wrong in their CO, analysis? They observe
very high consumer discount rates and factor them into the
analysis (60% on commercial lighting upgrades) This is not bogus
per se, but does beg the question of whether or not they

\Eonducted any detailed analysis of programs that could lower
W“\/a\
%

A
oot !

onsumer discount rates.

Another issue is whether DOE included a reasonable estimate g
of utility DSM impacts in the baseline, since their electricity -
demand forecast would be too high if they assumed q:?ﬁﬁ§€fvative£?

— -

penetration of efficiency programs. —

h@/\ Finally, DOE has questioned whether or not EPA's estimated
L, ; impacts for their programs are valid. They view the EPA analysis
M JU/ " as little more than a "counting the lightbulbs" approach that
e employs an optimistic assessment of program impacts and does not
JV\ A adequately address other estimation issues, such as "snap-back."
! Snap-back refers to the behavioral response to efficiency
investments, where lower energy costs lead to increased usage.
$ I This phenomena can erase as much as 10% to 20% of estimated
,*(y ' ﬂNenergy savings for appliances such as hot water heaters (people
3 take longer showers when energy costs are lower). However, it is

&ngii\wﬁ not clear whether any snap-back occurs in commercial lighting,
1

|

since usage is not much affected by costs.

Other Aspects of DOE Baseline and Analysis

The DOE baseline from the National Energy Strategy (NES)
analysis is now pretty out of whack in any case. Projections of
GNP growth in general are now out of date. DOE concedes this
point. But other data only loosely associated with overall GNP
growth is also questionable, such as commercial floor space (a
big driver of electricity demand), and residential appliance
saturation.

Finally, and this is the real issue: DOE insists that the
NES strategy has identified all cost-effective conservation
\py investments and therefore anything beyond those programs will
Sy N} incur economic costs. First of all, it is impossible to figure
\§§A out what the NES conservation investments are -- they appear to
'“vpj be very conservative. Secondly, the NES claims to encourage
Wﬁ# utility Integrated Resource Planning (and thus demand-side
d&\ ' programs) but the assumptions are not clear. Third, they did not
L§ \&ﬁu analyze any EPA programs explicitly (they claim some overlap but
' /// don't defend it well). This observation calls into question the
&giy assertion that NES found all of the profitable conservation
investment opportunities. Finally, the supporting analysis for
the NES appears to cover more conservation options, but these
were not picked by the NES even though they appear to be cost-

effective.
\
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ENDNOTE: Nominal vs. real interest rates.

At a 10% annual (simple) interest rate, a $100 dollar
investment made on January 1 is worth $110 dollars on January 1
the following year. (see endnote on compounding). The stated
rate is a nominal rate of interest, not adjusted for inflation.
The real interest rate accounts for the loss in purchasing power
due to inflation. If inflation is 5% over that year, the real
interest rate is only 5%. This is because you need $105 dollars
just to buy the same amount of goods, and your $110 doesn't look
quite as attractive.

Virtually all energy market analysis is conducted in real
terms, and this is indicated by the phase "constant dollars." or
"constant 1989 dollars," or any other benchmark year. (The
alternative is "current" dollars, which are not adjusted for
inflation and therefore just taken at face value in the "current"
year.)

All of the investment and technology choice analysis
discussed in the hearing will be expressed in constant dollars.
Therefore, the interest rate used in the financial or investment
analysis is a real rate.

I~
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Here is a simplified spreadsheet analysis of the lighting
upgrade described in the memo. It costs $20,000 and saves $6,000
per year for 10 years. The spreadsheet analyzes the upgrade for
four discount rates: zero (undiscounted), 10 percent, 20 percent,
and 27.3 percent (break-even rate).

The key to the analysis is to bring the entire 1l0-year
stream of savings into the present. Under a 10 percent discount
rate, the year 1 savings is only worth $5,455, which is $6,000
divided by 1.10 (1+discount rate). What about the second year
savings? It is farther out in the future, so must be discounted
more heavily - in fact it is discounted by 10 percent twice. The
exact formula is

---------------- = mmmmm—mm———e—mem = $4,959
(1+0.1) *(1+0.1) (1+0.1)2

The third year stream is discounted thrice:

................ = $4,508
(14+0.1)3

and so forth.

The NET PRESENT VALUE of the stream of savings is the sum of the
discounted -savings: $5,455 + $4,959 + 4,508 +....+ $2,313 which
equals $36,876. Notice that a $6,000 savings ten years from now
is only currently worth $2,313 under a 10 percent discount rate.
In other words, if I can get 10 percent real return on an
alternative investment, I would only pay (up to) $2,313 now for a
promise of $6,000 in ten years. If I had to pay more for such a
promise, I would be better off investing the $2,313 in a 10 year
bond offering a 10 percent return (non-compounded yield).



LIGHTING UPGRADE FINANCIAL ANALYSIS
Year "0" investment; 10 years of
energy savings (year 1-10)

YEAR: 0 1 2

INITIAL COST: $20,000
ANNUAL SAVINGS: $6,000 $6,000
e T T +

Sum PV: @Discount

(1..10) Rate:

$60,000 0.0% $6,000 $6,000

$36,867 10.0% $5,455 $4,959

$25,155 20.0% $5,000 $4,167

$20,000 27.3% $4,713 $3,701
o ————— e +

Net Present Value of Investment

(Sum of PV Savings - Initial Cost)
NPV @ Discount Rate:
$40,000 0.0%
$16,867 10.0%
$5,155 20.0%

($0) 27.3%

$6,000

$6,000
$4,508
$3,472
$2,907

$6,000

PRESENT VALUE OF ANNUAL SAVINGS

$6,000
$4,098
$2,894
$2,283

$6,000

$6,000
$3,726
$2,411
$1,793

$6,000

$6,000
$3,387
$2,009
$1,409

$6,000

$6,000
$3,079
$1,674
$1,106

$6,000

$6,000
$2,799
$1,395

$869

$6,000

$6,000
$2,545
$1,163

$682

10

$6,000

$6,000
$2,313
$969
$536
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BRIEFING SUMMARY

A U.N. sanctioned report by the Intergovernmental Panel on Climate Change (IPCC)
recently found that global carbon emissions will need to be cut by at least sixty percent
below present levels in order to stabilize the concentration of carbon dioxide in the Earth's
atmosphere. As an initial response, Western Europe’s governments have proposed an
international agreentent to return OECD fossil carbon emissions t0 1990 levels by the year
2000, and some European governments have established national targets to cut carbon
emissions by 20 percent or more soon thereafter.

Meanwhile, the U.S. government has so far resisted the adoption of similar policy goals.
Its key objection is the potential economic cost of such targets. Indeed, U.S. officials have
predicted that European governments will back away from their "ambitious" proposals once
their economic implications are studied more carefully.

These assertions are challenged by a major analysis of the cost and potential of carbon
reductions in Western Europe that is soon to be released. Besides an original analysis of
carbon reduction costs in France, Germany, ltaly, and the United Kingdom, the report
includes a review of other recent studies in the U.S. and Europe on that topic. It was
prepared by the International Project for Sustainable Energy Paths (IPSEP), a private
research organization with affiliates in Europe and the U.S. The 500 page report represents
a two-year research effort by experts from academic institutions and energy efficiency
centers on both continents, and was funded by the Dutch Ministry of Environment.

Challenging conventional wisdom

The IPSEP study throws into question the basis of the current U.S. policy stance in the
international climate treaty negotiations. It finds that

«  Contrary to a widespread belief, significant cuts in carbon emissions are
feasible while saving nations and consumers money on their energy

bills.

Macroeconomic studies showing that reduction goals would require

high carbon taxes and would slow the growth of the economy are

conceptually flawed and ignore important options for recycling carbon
taxes.

. Corrections of these analytic shortcomings yield the opposite result:
With proper carbon tax recycling, the effects of carbon reduction targets
on GNP will be neutral in the worst case, and could be strongly
positive.

« Emission reductions can be implemented most effectively by combining
modest carbon taxes with other policy instruments. In such a hybnd
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approach, carbon taxes are an order of magnitude lower than
conventionally calculated.
~ Macroeconomic modeling assessments of the cost of carbon reduction

strategies are ill-sui in this
ea, _Greater reli 1d be placed on engineering-economic
ies.

I

Why carbon cuts make good economic sense

The key to lowering carbon emissions while making money is the set of pervasive market
barriers, regulatory failures, and other market distortions that inflate business-as-usual
energy use and make it less efficient than economically desirable. Eliminating these market
inefficiencies and faitures will save money and reduce carbon emissions at the same time
(i.e., carbon emissions are reduced at negative net cost).

If the money saved from such a least-cost approach is invested in renewables and further
efficiency improvements that are currently somewhat more expensive than conventional
supplies, carbon emissions are decreased even further. At the same time, the total
expenditure for energy services is still no higher than in the business-as-usual case (i.e.,
carbon emissions are reduced at zero net cost).

Why macroeconomic studies don't prove high costs

The fundamental flaw of macroeconomic calculations is that status quo patterns of energy
use are treated as though they reflect efficiently functioning markets. As a result, any
deviation from business-as-usual scenarios leads to higher energy expenditures. This
assumption is in conflict with the findings of deailed engineering-economic investigations
by IPSEP and many other research groups, which find large technical opportunities in both
Europe and the U.S. to increase energy efficiency while reducing costs. _

Even if such opportunities did not exist, carbon reduction strategies could still be used to
boost economic growth. Contrary to widely quoted conclusions from studies by the U.S.
Department of Commerce (U.S. DOC), the U.S. Department of Energy (U.S. DOE), the
Congressional Budget Office (CBO), and the Electric Power Research Insttute (EPRI),
carbon taxes and carbon constraints do not necessarily result in losses in GNP. Studies by
the European Economic Commission (EC) and research sponsored by the U.S.
Environmental Protection Agency (EPA) show that the impact on GNP depends on-the-
manner-in-whie v - '-;('m-‘u

f revenues are rebated in the form of income tax, payroll 1ax, or corporate tax rcdm

or if they are used to reduce the budget deficit, macroeconomic modeling studies do

consistently find a reduction in GNP. But when revenues are recycled into investment tax

credits or directly into subsidies for energy efficiency investments by consumers and

industries, the same econometric models yield the opposite effect: GNP growth is at least

the same as in the business-as-usual case, and could be boosted by several percent because

carbon taxes now directly support productive capacity investments or investments that
duce fossil fuel needs.

us concludes:

« Carbon taxes can boost economic growth if revenues are used to
stimulate investments, i.c., if they improve the macroeconomic
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efficiency of existing tax structures. This recycling option is not
considered in the analyses on which current U.S. concerns over GNP

losses are based.

Most of the studies quoted in support of the current U.S. government position do not even
identify their failure to investigate the recycling of carbon taxes into investments as

pertinent to their findings.

The GNP stimulating effect of least-cost carbon reduction strategies

The above outcome of neutral to positive impacts on GNP growth is obtained before
considering the option of reducing energy expenditures through least-cost policy reforms.
Because least-cost energy investments will free capital for investment in other sectors, they
will boost the growth of GNP. Thus, macroeconomic effects can be more strongly
positive when optimized carbon tax recycling is combined with least-cost market reforms,
since the two would reinforce each other. The IPSEP analysis concludes:

« When carbon taxes are directly used to finance cost-effective energy
efficiency investments and are accompamied by other programs to
overcome market and regulatory barriers, the result is a further stimulus

for GNP growth.
Why high carbon taxes are not necessary

The macroeconomic studies quoted in support of current U.S. government positions

calculate that very high carbon taxes (several hundred dollars per ton) would be needed to

induce significant reductions in carbon emissions, leading to as much as a doubling of coal

and oil prices. RWQWMWMMM
w are ill-suited to simulate implementation options other than-earbon taxes.

The implementation of carbon reduction targets cannot be achieved through macroeconomic
pricing instruments alone. While carbon or energy taxes provide an important and
desirable price signal, such price signals are a blunt instrument without specific regulatory
policies and incentives programs aimed at overcoming pervasive market and regulatory
barriers. So long as these barriers remain unaddressed, they will continue to make price

signals ineffectve.

The IPSEP study proposes a potentially more effective and cheaper approach, consisting of
several policy instruments that complement each other:

1) Legally binding reduction targets and timetables, coupled with market
mechanisms for carbon emission trading;

g 2) Strict energy efficiency standards for buildings, appliances, lighting
systems, vehicles, and other suitable end-uses.
1 3) Extension services and incentive programs to help industries and

consumers invest in already cost-effective equipment, vehicles, homes,
appliances, etc. whose efficiencies exceed standards.

9%

4) Financial incentives (golden carrots) for manufacturers that increase the
energy efficiency of their products beyond best available levels.
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5) Transitional conversion incentives (golden parachutes) for industries
and regions that will lose major assets and markets as a result of reduced

fossil fuel consumption.

6) Federal carbon taxes or combined carbon/energy taxes set at levels
needed to fund the above carbon substitution programs.

The funding of these programs and the associated incentives or investments would partly
come from recycling carbon tax revenues, but would also rely on other options, such as:

¢« Least-cost planning reforms in the utility sector, including incentive
programs for demand-side efficiency investments by customers that
benefit ratepayers as a whole.

« Fee/rebate (feebate) programs that finance rebates on purchases of
energy-efficient vehicles or other products by fees on inefficient ones.

In IPSEP's approach, a major portion of carbon-reducing investments are thus self-
financed by the savings generated from least-cost uility planning reforms and other
programs. Furthermore, because the price signal of carbon taxes is no longer attenuated by
market and regulatory barriers and because measures other than carbon taxes play a major
role, tax levels can be up to an order of magnitude lower than calculated in conventional
macroeconomic studies while still being sufficient to finance requisite programs.

Why bottom-up analyses should be a primary basis of public policy

The IPSEP analysis concludes that macroeconomic modeling assessments of the cost of
carbon reduction strategies are ill-suited to be the principal basis for public policy: they
result in opposite conclusions depending on the tax policies assumed, and they do not
capture the cost-reducing effects of policy options that can correct existing market and
regulatory failures in the energy sector.

o ———— .

<&more reliab. ; approach for estimating the cost of carbon reduction strategies is available
through-engiresting-cconomic analyses that examine each major energy application
separately and calculate the least-cost level of aggregate energy demand "from the bottom
up." Several recent U.S. and European studies have made use of this approach, including
studies by the Office of Technology Assessment (OTA) and by the National Academy of
Sciences (NAS). This bottom-up approach is also used in [PSEP's study of Western

Europe.

A case study of Western Europe: major findings

In [PSEP's assessment, Western Europe's proposal to return fossil carbon emissions to
1990 levels by the year 2000 is not audacious or reckless, but at best modest when
compared with the region's economic opportunities for cutting emissions.

Looking thirty years ahead to the year 2020, the study concludes:

« Under business-as-usual plans, Western Europe will spend at least 15
percent and as much as 35 percent more for energy services than it
would under a least cost strategy. In absolute terms, these excess COSts
would amount to $40 to $70 billion in real (1990) dollars per year by
2020, or about $ 500-750 per household per year. When environmental
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externalities and military costs for securing oil supplies are considered,
these excess payments rise further.

- Significant (17 to 40 percent) carbon reductions below 1985 levels will
result already from strategies that merely eliminate these excess costs by
providing energy services in a least-cost manner.

« Such a least-cost strategy will reduce year 2020 oil and coal
consumption below present levels while the use of natural gas grows
only about as much as it would under business-as-usual projections.

+ Western Europe has ample resource options for cutting its carbon
emissions further. Using higher-cost efficiency, renewables and
cogeneration resources, the region could reduce its carbon emissions by

b to 60 percent below -present levelg@lenjBinuclear power is phased

«  Under favorable but not unrealistic assumptions (low gas prices and
good progress in reducing the cost of renewables), even this 60 percent
, cut in carbon emissions would save these nations 65 billion dollars per
[ Q}? ML? year by 2020, or 25 percent of their future energy bill when compared to
UV “ business-as-usual plans. At worst (i.e., with high gas prices and

b
;o ; :
e expensive renewables), it would have a zero net effect on Western

N UA "A\U Europe's total bill for energy services.

0
. T T . .
These cost estimateg do not yet take infd account the economic benefits of avoided
environmental and security externalities. Nor do they measure the potential macroeconomic

benefits from a carbon reduction strategy.

The IPSEP swudy finds that with proper implementation, a carbon reduction strategy will
strengthen, not weaken, Western Europe’s economic competitiveness:

« Industries and consumers will spend the same or less on energy
services;

«  Expenditures for controlling acid rain emissions and other externalities
of current energy use will be greatly reduced.

«  Western Europe's dependence on fossil fuel imports will be stabilized at
the present level of about 50 percent even as domestic fossil fuel
production declines.

« Western Europe's fossil fuel imports will decrease in absolute terms.
Less money will flow out of the region to pay for imported fuels.

. Lower imports will put downward pressures on the prices of coal and
oil, and possibly even on the price of gas.

« Unilateral action ahead of or beyond international agreements could give
Western Europe a head start in technological innovations that will have
world-wide markets once least-cost and low carbon policies gain broad
international acceptance.

These advantages suggest that a strategy to reduce carbon emissions swiftly is good
industrial policy, irrespective of whether other countries follow suit or not.
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While carbon reductions in Western Europe could be robustly advantageous in economic
terms, realizing this potential requires a suitable mix of pricing policies, regulatory

adjustments, and market-oriented incentive programs:

» Macroeconomic pricing instruments such as carbon or energy taxes are
important, but revenues will need to be effectively recycled so as not to
impede economic growth. Suitable recycling methods are investment
tax credits and/or energy efficiency and other carbon-reducing

investments.

\%@2“ . Even with proper recycling, carbon taxes will still need to be
accompanied by sector- and application-specific regulatory policies and
_ incentive programs to overcome persistent market and -institutional
. barriers.”

Implementing the full cost-effective resource potential of efficiency improvements and low
carbon supplies requires strong and persistent policy action and may not be politically
feasible. The [PSEP study therefore calculates percentage carbon reductions and costs for
cases where policies are less than 100 percent effective in mobilizing low-carbon resource

potentials. It finds that:

«  Major carbon reductions can be achieved in Western Europe even when

* Vefficiency and renewable resources are not fully utilized. If only 50

percent of the EC-5 resource potentials are mobilized, carbon reductions

O)tf \\of 27 percent relative to 1985 levels can be achieved. For a 75 percent
J,)j \}}/’U mobilization, carbon emissions drop by 43 percent. As in the 100
e ;‘perccnt case, the costs over business-as-usual energy strategies are zero

at worst, with the potential for pronounced savings.

%ndings of other bottom-up analyses

IPSEP's report reviews several other recent bottom-up scenario analyses covering,
respectively, Canada, Germany, Sweden, and the U.S over a 10 1o 40 year period.
Though both the countries and the details of the analyses differ significantly, the studies
consistently find that significant reductions in carbon emissions below present levels are

M havailable at net savings in COSts.

\/\}ﬁ— Summary
In summary, IPSEP's analysis suggests that even in a very cautious approach, Western
Europe could adopt targets aiming at substantial cuts in carbon emissions for the years
beyond 2000 while boosting economic growth, saving large sums of money, and
enhancing its international competitiveness.
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EFFICIENCY NOTES

RMI-Inspired Retrofit Saves Big $

RMI recently heard from Steedman
| Bass, Energy Action Coordinator at
| Hamilton College in New York. After
; reading two of our publications (“Abat-
+ing Air Pollution ar Negative Cost via
Energy Efficiency” and “How a Com-
J pact Fluorescent Lamp Saves a Ton of
i CO,"),Basswrotctotell us that they were
! “instrumentalin breakingdown the iner-
" tia of $1.4 million annual utility bills ac

Hamilton.”
Thecollege hired Bassin July 1991 to
reduce electricity consumption by 15%

|

and cut $200,000 from the annual utilicy
bill. He and a crew of students began by
installing 2,832 compact fluorescents in

dorms, classrooms and a dining hall. i

(Bass says the task required “a ladder, a
dish towel (for hot bulbs) and an apritude
for staring at the ceiling.”) The results
have been, well, illuminating, The new

lamps are saving $4,000—every monzh. |

“Since our total investment, after the $10
per lamp rebate we reccived from the
locat utility, was $22,656,” says Bass, “the
school is reaping a 211% annual return.”

~—_,«7-71 7 '/' /21~76L //1 /-.‘"4,/‘1" L;/\éé(_

\

i This leaves us wondering how much
money is presently being squandered by

ineflicient lighting, heating and cooling

cquipment on other campuses. If, as Bass
. says, “cnergy efficiency represents the
 bestinvestmentanyinstitution can make,”

 why doesn'tevery college have a program

' like this? .

- program contact Bass, clo Physical Plans,
i Hamilton College, Clinton NY 13323;
' (315) 859-4503; £Ax 859-4407,

Forareportabout Hamilton s efficiency




Reprinted from 1SSUES IN SCIENCE AND TECH-
NOLOGY, Volume V. Number 3, © 1969 National
Academy of Sciences.

DAVID H. MOSKOVITZ

Cutting the Nation’s
Electric Bill

New regulatory
systems are needed
to make energy

Up to 75 percent of the electricity conservation more ways adds to a utility’s profits,
produced in the United States each proﬁ[abl et han regardless of the cost of producing
year is wasted through the use of : the extra power or the price at
inefficient motors, lights, and ap- p F Odu.C'tl.On f or which it is sold; and investments in
pliances. Customers—residential, utt lities. conservation measures always hurt

commercial, and industrial alike—

a utility’s bottom line, regardless of

are failing to take full advantage of
many conservation opportunities.
But much of the blame for the na-
tion’s massive waste of electricity rests squarely on
the electric utilities themselves and on the public
regulatory systems that govemn their operation.
Electric utilities generally resist investing in ener-
gy conservation measures, preferring to build new
power plants to meet increased demand. Nor do
utilities do enough to encourage customers to make
their own energy-efficiency improvements. This is be-
cause utilities are controlled by regulatory systems
that strongly, if unintentionally, encourage the produc-
tion and sale of as much electricity as possible. Indeed,
the way that utility rates are set imposes two facts of
life on utility managers: Selling more electricity al-

David H. Moskovitz served for five years as acommissioner with
Maine's Public Utilities Commission. He resigned in April to
become a private consultant and attormey on energy regulatory
matters.
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their cost-effectiveness.

This sure-fire recipe for in-
creased consumption means more
than just higher electric bills for the nation. The
electric utility industry now produces 68 percent of the
sulfur dioxide emissions that cause acid rain, 20 per-
cent of the gases linked to the atmospheric greenhouse
effect, and more than 50 percent of all nuclear waste.
Utility construction projects also consume 19 percent
of the nation’s private capital. These are burdens that
should be going down, not up.

Eager to enlist utilities in the battle against these
problems, a growing number of policymakers and
utility regulators are seeking ways to align the utility
industry’s financial interests with the society’s
broader goals of a clean environment and an effi-
cient economy. One promising approachis to reform
the regulatory system to reflect the principles of
“least-cost planning™—a process for examining all
electricity-producing and electricity-saving options
and selecting the mix that minimizes total consumer

ISSUES IN SCIENCE AND TECHNOLOGY
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CONSERVATION FOR PROFIT

costs. Since energy conservation investments often
cost considerably less than what a utility would other-
wise have had to spend in order to produce electricity,
utilities practicing least-cost planning would be likely
to favor options that reduce demand—and thus the un-
desirable side effects of power production.

The quest for profit

As regulated monopolies, utilities are entitled to have
the price they can charge for electricity set at a level
that will allow recovery of all operating expenses and
fixed costs. The fixed costs include such things as
taxes, interest, and a reasonable rate of return, or profit,
on their rate base (their capital investment in power
plants and components of the electrical distribution
system, minus depreciation).

But actual profit levels aren’t cast in stone. In-
stead, state public utility commissions examine
utilities’ historical and forecasted expenses and set
the price of electricity at levels expected to allow
specified rates of return. Once the price is set, how-
ever, utilities have an incentive to sell more electricity
to increase profits.

If profits rise too high, regulators can step in and
lower the price that the utility can charge for
electricity—but only after time-consuming hearings
in which the utility will generally oppose any change.
And even when rates are lowered, the utility isn’t re-
quired to give rebates or credits to customers to make
up for past excess profits. Thus, a utility can keep all
the profit it can manage to make.

In its quest to maximize profits, a utility’s most
powerful incentive for selling more electricity is hid-
den in its regulatory “fuel adjustment clause.” Some
4010 50 percent of the price of electricity is determined
by the cost of fuel. This cost is subject to considerable
volatility, especially for oil and gas. To insulate utility
shareholders from the impact that fluctuating fuel
prices would have on earnings, nearly all states allow
utilities to adjust customer prices periodically so that
changing fuel costs do not affect profits.

This protection operates regardless of whether a
utility s total fuel bill increases because of rising prices
or because it consumes more fuel to produce more
electricity. A utility that spends more than projected on
fuel can raise the price of all electricity to spread the
extra cost among its customers. If it spends less than
projected, the utility must pass on the savings to con-

sumers through lower rates. Thus the utility has no
incentive to conserve fuel or to purchase the lowest
cost fuel.

Utilities can even make money by selling power
for less than it costs to produce—indeed, they are the
only businesses that can sell their product at a loss and
still come out ahead. For example, to meet increased
demand during peak periods, a utility may crank up a
relatively inefficient diesel generator that consumes
10 cents worth of fuel to produce 1 kilowatt-hour of
electricity. The regulated price of power might be 7
cents per kilowatt-hour, which represents S cents in
fixed costs and 2 cents allotted for the utility’s
“average” fuel costs. But the utility recovers the extra
8 cents in fuel costs—that is, the generator’s 10-cent
fuel cost minus the 2-cent average fuel cost—by in-
voking the adjustment clause to raise rates.

Tilting the balance

The regulatory system must be changed so that it is
profitable for utilities to make decisions that are in the
public interest. Various approaches to regulatory
reform have been tried, but they have generally proved
inadequate. A number of states, including Wisconsin
and Washington, have sought to provide utilities with
financial incentives to pursue conservation invest-
ments by allowing utilities to “rate-base” those invest-
ments. That is, they can eam a reasonable rate of return
on energy-efficiency investments just as they eamn a
return on investments in power plants, poles, and
wires. Some states even try to tilt the balance in favor
of conservation by allowing a higher rate of return on
such investments.

This approach, however, simply doesn’t provide
utilities with adequate incentive to pursue conserva-
tion vigorously. Most energy-efficiency measures are
fairly inexpensive to implement, which means the in-
vestments don’t add much to the utility’s rate base.
Thus, the added profit per kilowatt hour will not even
offset the revenue lost from decreased sales, never
mind compare with the profits promised by increased
sales.

Rate-basing also raises the potential for an even
more perverse problem. Since investments in conser-
vation help determine a utility s profit, its eamings will
be increased the most by the most expensive energy-
efficiency measures. The least expensive invest-
ments—at the extreme, zero-cost conservation—add

89




little to the rate base, and hence
produce little income. Meanwhile,
conservation means lower sales,
lower revenues, and lower profits.

Under Maine’s new
plan, utilities may

that will allow society’s broader
goals to be met while also ben-
efiting utilities. Our proposal
should work in most other states

Ironically, a utility could maximize as well. We plan to periodically
its profits by pursuing the most ex- even ﬁnd that adjust a utility’s allowed rate of
pensive types of conservation : : : return based on its success, or
programs designed to produce little ! nvesnng in e.ner gy lack of success, in controlling
OF NO energy savings. conservation its customers’ average monthly

While utilities apparently electric bills. Since the objective
haven’t embraced this most bla- meas Lll'” es on b ehalf of least-cost planning is to mi-
tant form of proﬁtegring, neither of [helr customers nimize t.he overall cost to con-
have there been significant reduc- ﬁ . l l sumers, it makes sense that regu-
tions in energy use in the states P" oves jinancia )’ latory attention should focus on
that allow conservation rate-basing. beneﬁcial . how much they pay each month,

However, although this strategy

not on the amount of electricity

won’t by itself promote major reduc-
tions in energy consumption, it
could be successfully incorporated into more com-
prehensive plans for state regulatoryreform.

California has taken another approach that avoids
some of these economic disincentives. In the mid-
1970s the state’s public utility commission instituted
the Electric Revenue Adjustment Mechanism
(ERAM), which effectively decouples sales from
profits. The program allows a utility to be reimbursed
for revenues lost for any reason, including decreased
sales caused by conservation. Conversely, if a utility’s
sales are higher than expected, ERAM takes away the
extra profits and retums the proceeds to customers.
There is therefore no incentive to promote increased
consumption of electricity.

The ERAM program is not without drawbacks. In
particular, it doesn’t fully satisfy the requirements of
least-cost planning. That is, ERAM addresses only
conservation measures that reduce demand, but does
nothing to ensure that utilities strive to reduce their
cost of producing electricity. Whether power costs 2
cents or 10 cents per kilowatt-hour to produce doesn’t
change their profit, because higher fuel costs are
passed on to customers via the fuel adjustment clause.

Still, this is an important regulatory improvement,’

which could bring major economic and environmental
benefits to other states as well.

Cutting customer bills

In Maine, the public utilities commission has proposed
a fairly simple addition to the state’s regulatory system
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consumed or the price charged per
kilowatt-hour. Thus, utilities
would be encouraged to look for economic savings
for their customers both by reducing consumption
and by reducing production costs.

Under our plan, the commission’s regular rate-set-
ting process will proceed as usual, with utility opera-
tions being examined on an as-needed basis in
response to changing conditions that increase or
decrease costs. This process will be supplemented,
however, with annual performance reviews. Each
spring, when data on utility performance during the
previous year are available, we will adjust each
utility’s allowed rate of return to provide a reward or
punishment. To make it attractive for utilities to
promote and invest in conservation, an upward adjust-
ment will more than offset revenue losses from
reduced sales. For a typical Maine utility, a 1 percent
improvement in its average customer bills will require
a 0.7 percent increase in its rate of return, from 12 to
12.7 percent.

Of course, customer electric bills are influenced
by numerous factors, many of them well ‘peyond a
utility’s control. To ensure that extrinsic factors do not
result in windfall profits or undeserved losses, our
proposal calls for identifying a group of utilities in
New England that can serve as an index against which
individual utilities in Maine can be measured. Select-
ing the right index utilities will be crucial. For ex-
ample, they must serve similar numbers and types of
customers. They must use roughly the same mix of
fuels, so changes in fuel prices won’t skew com-
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parisons. And they must be subject to the same general
economic and weather conditions, which can greatly
influence customer demand for electricity.

Comparisons won’t be made on actual dollar
amounts, but on the percent increase or decrease in
customer bills from year to year. For instance, if the
average residential bill of the index utilities increases
by 10 percent, this will be the benchmark for judging
Maine’s utilities.

Given this competitive situation, utilities would
find that even investing in energy conservation mea-
sures on behalf of their customers would often prove
financially beneficial. For example, lighting con-
sumes roughly a quarter of the electricity produced in
a typical utility system, and incandescent lighting ac-
counts for about 60 percent of the total. A utility might
offer to supply its customers with screw-in, color-cor-
rected, high-efficiency fluorescent bulbs that provide
the same amount and quality of light while using a fifth
of the electricity of ordinary bulbs. Even if only 20 to
30 percent of all its customers accepted the more effi-
cient bulbs, overall electricity consumption and
average customer bills would both decline by about 2
percent.

A utility that succeeds in beating the index and
is granted an increased rate of return may have to
raise its price of electricity. But the bills for the great
majority of customers will still be lower because of
their reduced consumption. And we believe that
most people will readily understand and accept the
explanation that the utility’s price hike is actually a
regulatory reward for outperforming other utilities
in the region in controlling customer bills—a reward
that will encourage the utility to cut bills even more
in the future.

Although most customers will pay less each
month, we recognize that the bills of those who did not
conserve energy may increase slightly. This is not a
trivial concem, but it is greatly outweighed by the
many benefits of long-overdue regulatory reform.
Still, regulators and utilities must take care that ener-
gy-efficiency programs are targeted at the widest pos-
sible spectrum of customers. Special efforts may be
needed to assist people with low or no income: They
often can’t afford to invest in conservation measures
and generally live in the least energy-efficient build-
ings equipped with hand-me-down appliances.
Renters may also need extra attention, since they
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usually pay the electric bills but don’t control many of
the factors that influence their energy consumption,
such as the amount of insulation and type of appliances
in their buildings. Ways may have to be found to en-
courage landlords to upgrade the energy efficiency of
their buildings.

Some critics might also fault our plan for not doing
enough to directly promote energy conservation. They
may argue, for example, that it doesn’t take into ac-
count the substantial environmental costs associated
with utility-related problems such as acid rain. And it’s
true that if these costs were reflected in the price of
electricity, then conservation measures that cost 3
cents per kilowatt-hour to implement might be
preferred over 2-cent supply options—the reverse of
what least-cost planning would dictate. Utilities may
also be reluctant to spend money for pollution-control
equipment beyond what they are required to install,
since the result might be higher bills that would lead
to lower profits.

But although the Maine commission, like those in
most states, lacks the statutory authority to reflect en-
vironmental cleanup costs not borne by the utility in
the regulated price of electricity, our system could be
easily modified if state lawmakers were to grant such
authority. For example, utilities might be allowed an
economic “buffer” when being compared with the
index utilities. Say average customer bills of the index
utilities increased by 5 percent: The target utility’s
benchmark could be set several percent higher, provid-
ing that the utility spent the difference on upgrading
pollution-control equipment.

Because this new rate-making procedure with its
comparison index is such a dramatic departure from
past practice, the Maine Public Utilities Commission
is not imposing it on utilities. The commission requires
only that rates be set in such a way that least-cost plan-
ning is no less profitable than any other manner of
utility planning. Each utility has the option of propos-
ing its own method of achieving the same goal.

Response among utilities to our call for reform has
been positive. For example, the state’s largest utility,
Central Maine Power Company, recently filed a rate-
making plan that combines something similar to
California’s method for adjusting revenues with
rewards targeted at realized conservation savings. We
will hold hearings on the plan this spring. If it tums
out to meet our general guidelines—and it very well
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may—the first annual rate adjust-
ments could occur next spring,
based on the utility’s performance
during 1989.

Help wanted

For significant regulatory reform
to spread nationwide, action is
needed on several fronts. First,
federal legislation calling for

Federal legislation
endorsing least-cost
planning can be an

important catalyst for by Senator Tim Wirth (D.-Colo.)
regulatory reform.

for energy supply. The companies
would deliver the savings by
making conservation improve-
ments in homes and businesses at
no charge to the owner.

The National Energy Efficien-
cy Act of 1989 (S. 324), proposed

and cosigned by more than a dozen
lawmakers, has similar features.

change in state and federal regu-
latory systems and endorsing least-
costplanning can prove an important catalyst.

By way of example of the government’s potential
clout, in 1978, Congress passed the Public Utility
Regulatory Policies Act (PURPA), which established
an entirely new policy framework within which state
utility regulators were to encourage the development
of cogeneration and small power-production facilities.
Under PURPA, utilities were required to purchase
electricity from such facilities at fair market prices.
Cogeneration and small power-production plants were
scarce when the act was passed—but today they are
major components of the nation’s electrical grid sys-
tem. Indeed, they have accounted for more new
generating capacity than has been added by the utility
industry itself.

Fortunately, federal help may be forthcoming.
Representative Claudine Schneider’s (R.-R.1.) Global
Warming Prevention Act (H.R. 1078) would, among
other things, provide $10 million “to assist states in
addressing the various issues related to removing in-
centives against least-cost planning, which exist in the
current system of state and federal regulations.” This
would support activities such as studies to develop al-
ternative utility rate-setting strategies, pilot projects in
several states to assess alternatives, and widespread
dissemination of the results through conferences and
publications.

The bill also calls for adding energy conservation
to the mandates in PURPA, so utilities would be re-
quired to “buy” cost-effective energy-efficiency im-
provements from outsiders. For example, utilities
would be required to reimburse homeowners for home
energy-efficiency improvements that save electricity
for less than it would cost to produce it. Utilities would
also have to pay energy service companies that could
provide energy savings at a cost below the going rate
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But it would go a step further in
fostering least-cost planning by es-
tablishing federal rate-setting standards that states
must adopt within two years. The standards would re-
quire that the prices electric (and gas) utilities could
charge “shall be such that the implementation of least-
cost supply measures [including conservation] permit
the utility to realize higher earnings than would be
realized from the implementation of other supply
measures.”

Potent federal action was also outlined in a bill
introduced into the House of Representatives last year,
which was aimed at reducing acid rain damage.
Developed by the staff of the so-called “Group of
Nine,” made up of key members of the House Energy
and Commerce Committee, it was sponsored by John
Bonker, a retiring congressman from Washington. The
bill called for limiting government funds for acid rain
cleanup to states that reformed their utility rate-setting
system to encourage least-cost planning. Although
never voted on, some of its provisions are likely to find
their way into new acid rain legislation this year. After
all, the conservation measures that would be fostered
by least-cost planning represent a cheaper way of en-
suring an adequate supply of electricity than does
burning sulfur-rich coal, while providing tremendous
environmental benefits in the bargain.

Although federal legislation can help set the agen-
da, responsibility for implementing regulatory reform
rests with the states. The rate-making process is sO
rigidly spelled out in some states that entirely new
laws will be needed. In many states, however, law-
makers simply need to pass enabling legisiation grant-
ing authority to public utility commissions to require
some form of least-cost planning. Indeed, a number of
states are beginning to consider such action.

To help speed progress, organizations with exper-
tise can develop model state laws, which are frequent-
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ly adopted by state legislators and ultimately find
their way into practice. The National Audubon
Society, with chapters in each state, often drafts
model laws on environmental issues and has already
expressed interest in utility reform. Other groups
capable of doing the job are the National Governors’
Association, the Council of State Governments, and
the National Association of Regulatory Utility Com-
missioners (NARUC).

Of course, the buck always stops with the public
utility commissions. Fortunately, progress has been
good as regulators have gradually warmed to the idea
of reform. For example, the chairman of New York's
commission recently challenged his state’s utilities to
develop innovative rate-making procedures, and some
of them have begun to respond. Regulators in Wiscon-
sin, Nevada, Ohio, and several other states have taken
similar action. And NARUC’s energy conservation
committee, which includes regulators from 22 states,
has endorsed a statement that commissions should ‘“re-
quire their utilities to engage in least-cost planning
[and] seek to make the least-cost plan a utility’s most
profitable resource plan.”

So change is in the wind—but it’s been a long time
coming. When electric generating companies were
first being established, Thomas Edison foresaw dif-
ficulties with the emerging incentive structure. He
preferred to sell lighting instead of kilowatt-hours and
was convinced that utilities would strive to achieve
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maximum efficiency and reduce customer costs if
their profits were tied directly to customer satisfaction.
He failed to convince enough people of the desirability
of this approach. Now opportunity knocks again.
Overthrowing a century of tradition is never easy. But
the many benefits promised by regulatory reform, as
well as the problems that will multiply if utilities con-
tinue with business as usual, leave no choice but to act.

Recommended reading

Ralph C. Cavanagh, “Least-Cost Planning Imperatives for
Electric Utilities and Their Regulators,” The Harvard Environ-
mental Law Review 10, no. 2 (1986): 299-344.

Ralph C. Cavanagh, “Responsible Power Marketing in an In-
creasingly Competitive Era,” Yale Journal on Regulation 5, no.
2 (1988): 331-366.

Alan K. Meier, “Supply Curves of Conserved Energy,” Ph.D.
dissertation, University of California, Berkeley. Published by
Lawrence Berkeley Laboratory, LBL-14686.

Alan K. Meier et al., Supplying Energy Through Greater Ef-
ficiency. Berkeley, University of California Press, 1983.

Amory Lovins, Soft Energy Paths. New York: Harper & Row
Colophon, 1973.

Roger W. Sant, “The Least-Cost Energy Strategy: Minimizing
Consumer Cost Through Competition,” Energy Productivity
Center, Arlington, Va.

Robert Stobaugh and Daniel Yergin, Energy Future. New York:
Random House, 1982.

93



o

Please say the Pledge of Allegiance
before reading this.

6384350RPP, Inc.




AT T v y -
) Y/~ s — am

—
Today we are at a historic crossroad. Last Friday, the

Adminstration released a document titled "U.S. Views on Global
Climate Change." Aside from the usual measured prose concerning
the science of climate change and the potential for economic
harm, the document presented, for the first time, Administration
estimates of the greenhouse gas reductions that are likely to
occur as a result of existing and emerging programs. By all
accounts, the economic analysis that supported the findings was
the subject of intense debate within the Administration. But
the final estimates indicate that the U.S. can nearly achieve
stabilization of CO, emissions at 1990 levels by the year 2000,
with no economic losses and probable economic gains.
Stabilization is precisely the target that other countries have
adopted as a reasonable goal toward meeting the climate change

threat.

This Thursday, the Intergovernmental Negotiating Committee
for a Framework Convention on Climate Change will convene in New
York. This is the final negotiating session before the Earth
Ssummit in Brazil that begins on June 4. Yet, although the
Administration's own analysis indicates that we could commit to a
stabilization agreement while preserving economic growth, the
Bush administration resists the logic of its own analysis. In
the past, the Administration has claimed that we could not
stabilize emissions without imperiling growth. Now, it seems, we

can do it. The Bush Administration just doesn't want to.



So, for reasons unknown, the Administration is poised at the
juncture between logical thought and appropriate action. This
may be due to a lingering suspicion that the economic analysis is
somehow flawed. This hearing will examine that issue directly.
Perhaps the Administration has legitimate concerns regarding how
CO, reductions might affect economic growth. Testimony given
today will establish that the private sector is eager to respond
to the stabilization challenge, and that profitable energy
conservation opportunities still exist in our diverse economy.
Exploiting the conservation resource can create more jobs than

would occur from expanding energy production.

Or maybe the Administration does not believe that other
industrialized nations are bargaining in good faith -- and that
they will renege when they understand the economic consequences
of a stabilization committment. This hearing will also consider
how other nations could enhance economic growth from a CO,
stabilization committment. It will be in our competitive self-

interest to embark on a similar energy path.
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PLAN OVERVIEW

The 1991 SEP sets forth a strategy for achieving a sustainable energy future while
improving both the competitiveness of New York’s economy and the quality of the State’s

environment. The 1991 SEP recognizes the fundamental link between energy policy and
environmental quality.

Since release of the 1989 SEP, New York’s energy situation and outlook has
improved as a result of efficiency advancements and the beginning of a historic expansion
of natural gas deliverability. The electricity supply situation has increased as a result of
the implementation of broad-based utility demand-side management (DSM) programs, new
independent power capacity that has come on line and the near completion of an initial
round of utility competitive bidding programs. New capacity in excess of 1,400 megawatts
is expected to come on line in 1992 from both independent power facilities and utility
DSM programs,.and there is expected to be a supply surplus throughout the 1990s.

A major challenge confronting New York, in the face of a national recession and
the need for fiscal restraint, is to sustain the recent progress and implement policies that
promote the wise and efficient use of resources and protect the environment.

New York’s energy strategy for the 1990s recognizes that a state which Is more
efficient will be more competitive in a global economy; that a state which encourages
competition among energy fuels and services will further economic development objectives;
and that a state which protects the environment through prudent regulation will help assure
sustainable long-term economic growth. |

The 1991 SEP demand forecast and supply assessment findings show that concerted
action is necessary to achieve a sustainable energy future consistent with the 1991 SEP
goals and planning objectives. Projections of a growing State economy -- once a national
economic recovery begins -- result in rising energy demand, especially for transportation
fuels and electricity, increased air emissions and greater dependence upon imported
petroleum.

New York is implementing an integrated strategy for achieving a sound and
sustainable energy future. The strategy relies on:

. promoting energy efficiency improvements in all sectors to reduce consumer
energy bills, moderate significantly the rate of energy demand growth and

improve economic competitiveness.

. encouraging competition among all fuel forms to further improve economic
competitiveness and diversify New York’s fuel mix.
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. pursuing aggressive conservation, expanded use of natural gas, and
strengthening of regulatory programs for mobile emissions and power plants
consistent with the Clean Air Act Amendments of 1990 to reduce air
emissions. :

State action in pursuit of opportunities for cost-effective improvements in energy
efficiency remains the cornerstone of this integrated strategy. Energy efficiency
improvements result in multiple benefits: reduced energy bills; reduced sulfur dioxide
(SO,), nitrogen oxide (NO,) carbon dioxide (CO;) and other emissions, reduced need for
new energy facilities and improved energy security. The 1991 SEP recommends, as a
planning objective, that New York initiate and encourage action to achieve a 2.5 percent
per year average annual reduction in energy intensity, as measured by primary energy
consumption per dollar of gross State product. S

Building upon the cornerstone of energy efficiency, the State’s integrated strategy
requires State action to assure that all energy forms compete fairly in the energy
marketplace. Enhanced competition among fuels, reflecting environmental externalities in
an appropriate manner, will result in the lowest reasonable energy costs for consumers
over the long-term. Competition among energy forms in this manner should result in
expanded use of natural gas and renewables, as well as improved energy efficiency, thus
contributing to increased fuel diversity and an attendant reduction in risk. The 1991 SEP
recommends, as planning objectives, that the State accelerate the development and use of
renewable resource technologies, and support actions to increase the cost-effective and
efficient use of natural gas by at least 50 percent by 2008.

The integrated strategy also requires federal and State actions, as necessary, to
reduce emissions from the combustion of fossil fuels in buildings, transportation and
electricity generation. The 1991 SEP recommends, as planning objectives, that New York
continue to take State action and participate fully in federal programs designed to achieve

dramatic reductions in SO, and NO, by the year 2000 and also recommends that the State”™

seek as an interim target to stabilize CO, and greenhouse gas emissions by the year 2000
at the 1990 level.

The 1991 SEP recommends the further integration of energy planning with
environmental policy objectives, as follows:

« integrate transportation decision-making with energy and environmental decision-
making; and emphasize transportation programs that improve efficiency of existing

systems and promote the use of more efficient modes;

« place renewed emphasis on the promotion and demonstration of renewable
resources; '
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consider the use of, and account for, environmental externality costs, to the extent
practicable, in all aspects of State energy decision-making; and implement actions
consistent with SEP objectives to help reduce emissions of greenhouse gases; and

support the search for and investigation of federal actions to assure that energy
prices reflect the real environmental and security costs of energy.

Highlights of key 1991 SEP recommendations follow:

New York must increase fuel efficiency in all phases of energy production and every
sector of energy use: buildings, transportation, natural gas efficiency, and electricity
DSM, as well as in the generation and transmission of electricity.

Renewable resource use must be expanded over the next decade. New York must
promote the demonstration and use of new renewable resource technologies.

Transportation decisions must be integrated with energy and environmental decision-
making. New York must support increasing the efficiency of vehicles and vehicle
use, reduction of emissions, and development and use of alternative fuels in order
to achieve an energy efficient and environmentally sound transportation system.

New York must continue to pursue increased supplies of natural gas by supporting
the development of additional natural gas transmission facilities into the state, as
well as expanding the natura! gas distribution system within New York’s borders.

Future electricity requirements should be met through cost-effective DSM programs
and the competitive procurement of new capacity. Electricity resource decisions and
choices must reflect the characteristics (e.g., efficient, economic, clean, secure and

diverse) of the type of electricity generation desired for the 21st century. New York

must improve the efficiency of electricity generation and use, reduce the emissions
associated with electricity production, and maintain the diversity of the electricity
generation resource base.

Energy prices should reflect more fully the costs of energy production and use, by
accounting for environmental and security externalities in energy decision-making.

National energy policy must foster State initiatives and innovation, and focus on
policies most appropriately implemented at the federal level. A balanced national
energy policy must assure energy availability, enhance environmental quality,
improve economic competitiveness and protect national security.




Figure 1
PERCENT CHANGE IN NYS ENERGY
' CONSUMPTION, 1990-2010
| 15
|
i 104
| 8 > 8
|
% 3
C
f 2 a — -
' N
¢ 1991 SEP SCENARIGS
, E .
i -7 O REFERENCE -5
W SEP DIRECTIONS
-10+
-15
ﬂ END—USE PRIMARY FOSSIL FUEL
i
'
3 Figure 2
|

S02 and NOx in
THQUSAND TONS
750

1990 — 2010

SEP DIRECTIONS SCENARIO

. NYS TOTAL S02, NOx, CO2 EMISSIONS

C0o2 in
MILLION TONS
750

S00+

250+

SOx Emissions
[ NOx Emissions
W CO2 Emissions

+ 500

+ 250

1990

2010
SEP DIRECTIONS

Volume I: Executive Summary

18

Ty A




NERGY POLICY

—OPINION AND ANALYSIS

Calculations Cooked on Carbon Cut Costs

By William Nitze, Alliance to Save Energy
The long- overdue US Department of Energy
(DOE) report, Limiting Net Greenhouse Gas
Emissions in the United States, says, in its
execulive summary, that to reduce carbon
emissions fram fossil fuels by 20% by 2000
would require a tax of almost $500 per metric
ton of carbon released. This would cost
approximately $95 billion per year by the year
2000, according to the DOE. The report also
concludes that even much higher tax levels are
insufficient to achieve a 50% reduction in
carbon emissions from fossil fuels.

The conclusions are in sharp contrast to
other studies that highlight substantial
opportunities for reducing US carbon emissions
at little net cost to the U.S. economy. America’s
Energy Choices, for example, a two-year study
undertaken by the Alliance to Save Energy, the
Amencan Council for an Energy Efficient
Econamy, the Natural Resources Defense
Council, and the Union of Concerned Scientists,
concludes that US carbon emissions could be
cut by 25% in 2005 and 70% in 2030 through
investments in energy efficiency and renewable
technologies. Taken together these actions
would generate net cost savings for energy
consumers of $US 2.3 willion over the next 40

years. Similar, if less dramatic, conclusions
were reached in major studies conducted by the
US Office of Technology Assessment and the
National Research Council.

Discrepancies between DOE conclusions
and other studies result fram key differences in
their approach to analysing the problem.

The DOE carbon tax numbers cited above,
for example, represent the most costly of a
range of policy options for reducing energy-
related greenhouse gas emissions analyzed in
the main DOE report. The report analyzes a
number of different combinations of fiscal and
regulatary strategies, which, in combination
with the Administration’s National Energy
Strategy proposals, could achieve the 20%
reduction in 2000 at a far lower cost to the
econamy than a tax on fossil fuels alone. A
combined strategy of taxing all greenhouse gas
emissions from the energy sector based on their
global warming potential, and rebates for
planting trees, for example, could achieve the
same result for $3 to $9 billion per year, rather
than the $95 billion highlighted,

The DOE's calculations are also based on a
number of controversial assumptions, such as
the US econamy growing by more than 3% per
year between 1990 and 2000. This is questionable

given overall growth of less than 2% in 1990-
1991 and the likelihood of very little growth in
1992. If the DOE had assumed a more realistic
2.5% growth rate, carbon emissions could be
substantially less and the costs of reducing them
correspondingly lower. They also assumed that
capital stock, such as coal fired power stations,
will not be retired until the end of their useful
life. The Amenicas Energy Choices analysis
shows that achieving large reductions in
emissions in a least-cost manner would require
the replacement of a signifiant number of
operating coal plants with natural gas generatars.
The DOE also assumes that end-use energy
efficiency standards beyond the Administration's
National Energy Strategy are not cost-effective.

The DOE does admowledge, however, that
the long-terrn macro-economic impacts of a
$100 per ton carbon tax could be positive if the
proceeds were properly reinvested in the US
economy, But it makes no effort to explore
possible recycling alternatives.

The DOE report fails to provide the Bush
Administration with an analysis of emissions
abaternent costs in the US. A careful reading
suggests that the DOE recognizes cost-effective
policy options for reducing carbon emissions
that it has chosen not to explore in the roport

US Utlities Move to Cut CO,

By Daniel Lashof
While the Bush Administration continues to
insist that CO, targets are unacceptable in
theory, US electric utilities are taking action to
aut GO, emissions in practice. The most recent
acticn came last Tuesday when the Bonneville
Power Ad:ainistration (BPA) announced that
when negotiating contracts for new power
sapplies it will seek assurances that sponsors are
prepared to absorb costs should their plants be
subject to future regulations on greenhouse and
other gases This is the first recognition of the
finardal :isks from building CO,-emitting
power plants by a federa! power marketing
authority (BPA was established by the US
government and is associated with the DOE).
20% Cut

The action by BPA builds on recent CO,
reduction commioments by privately owned
utilities. Last month the New England
Electric System announced plans
w cut CO, emissions 20% by the
vear 2000 as part of their overall
srategy for complying with the
1990 Clean Air Act requirements
w cut SO, and NO, emissions.
Southern California Edison, the
iargest US electric utility, and
e Los Angeles Department

~f Water and Pnwer had

plans to cut their CO, emissions 10% by 2000
and 20% by 2010. PG&E, California’s other
utility giant, has stated that through at least the
year 2000 it will meet 75% of its projected
growth inservice demand with energy efficiency
improvements, meeting the remaining capacity
requirements with renewable resources.

BPA announced its innovative approach,
which shifts the risk of future CO, contro! costs
to power plant builders, in conjunction with its
preliminary selection of energy conservation
and power generating projects that it may buy

~AND IN CONCLUSION,

IT 15 UTTERLY IMPOSS-
IBLE TO REDUCE COy

EMISSIONS

to meet growing needs. BPA selected 27 out of
100 projects for further consideration in response
to 2 competitive bidding procedure for securing
500 average MW of power. The proposals
passing the initial screen include almost 60
MW in efficiency projects as well as 1000 MW
in generation projects.

Notably, the generation proposals are
primarily cogeneration and combustion turbine
projects, and do not include any conventional
coal or nuclear power plants. Included are 39
MW of renewable energy projects, which won't
have to worry about future Ci., control costs.

The National Association of State Utility
Consumer Advocates and major environmental
groups have previously put the utility industry
on notice that they must consider the finandal
risks of building CO,-emitting facilities. The
industry would not be allowed to pass on to
customers added costs to meet fuwre CO,
reduction requirements if utility commissions
conclude that power plant investments
imprudently ignored these risks.

Dr Daniel Lashof is a senior scientist at the
Nawral Resources Defense Council



