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Who We Are

The Council is a group of public inter-
est organizations and state agencies
from all six New England states that
have joinedtogetherto ensurethatthe
region’s growing electrical service
needs will be met at the lowest mone-
tary and environmental cost.

Why We Joined Together

The production and distribution of
electricity in New England has an
enormous impact on the region's
economy, competitiveness and qual-
ity of life. New England's electricity
system also now stands at an historic
crossroads. Robust economic and
population growth suggests steadily
increasing demand for electrical serv-
ices. But attempling to meet this
demand by building ever-larger
baseload power plants has proven an
unwise and uneconomic strategy:
since the mid-1970s, New England
has poured hundreds of millions of
dollars into the construction of
cancelled plants. And the completed
plants have caused significant rate
increases and a drain on precious
capital resources. We have joined
together to ensure that the region
avoids repeating these costly mis-
takes.

Our Goals

Ultimately, developing the most cost-
effective and environmentally sound
strategy to supply our electrical needs
will require several approaches:

m A substantial portion of the growth
of our future electrical needs can be
met by increasing the efficiency of
electrical use and not by new supply.

®m The answer to our energy needs
must include a regionwide analysis
and solution, since our electricity is
already planned, generated, transmit-
ted and funded on a regional basis.

m The regional energy strategy
must minimize financial and social
costs to the region.

® The regional strategy must be de-
veloped through open public debate
and discussion.
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ecently, there has been

much public debate and

discussion about how to

meet New England’s elec-
tricity needs. The region's electrical
utilities, predicting electric demand
growth of 2% annually or more, have
warned of imminent power shortages
if new power plants are not built. And
the New England Governors’ Confer-
ence recently called for long-term
power planning to ensure that the
region taps the cheapest power
sources first — whether that source is
increased electrical efficiency or new
power plants.

The choice of options has profound
economic and environmental implica-
tions for New England. Building more
multi-billion dollar power plants would
be both expensive and risky. New
generating facilities face uncertain
construction and fuel costs as well as
unpredictable electric demand. New
power plants would also damage the
quality of New England’s air, water
and landscape.

The New England Energy Policy
Council (composed of the leading
environmental and consumer organi-
zations in the region concerned with
regional electricity supply) recently
undertook a collaborative research
effort to determine whether New Eng-
land could meet a substantial portion
of its power needs by dramatically
increasing the efficiency with which
energy is used rather than by produc-
ing more of it.

The resulting analysis demon-
strates that New England could meet
between 35%and 57% of its total elec-
tricity requirements in the next two
decades through the efficiency im-
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Councll Projections
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Source: New England Utilities, New England Energy Policy Council.

Utility
Projections

provements studied in the Council's
report. Moreover, the analysis shows
that New England's power needs
could be met in this fashion while
maintaining or increasing the rate of
economic growth projected by the
utilities.

The Council's analysis looked at
the potential for increasing electrical
efficiency in New England by utilizing

proven, commercially available tech-
nologies which provide the same
quality of service (e.qg., light, refrigera-
tion, and electric motor drive), but use
substantially less energy than existing
equipment. The resulting savings in
electricity can be seen as a new
source of energy — a source which
costs less than any alternative supply.

Q

_ Energy Efficiency at Work
| Overall Savings

Three electric utilities in the nation — Tampa Electric, Public Service

Electric & Gas Co. (NJ), and the Sacramento Municipal Utility District —

have undertaken efficiency improvement programs which they predict will

reduce by 50% the growth in their customers’ demand for electricity in the
~ nextten years. A recent report of independent consultants to the Boston

Edison Company concluded that if the utility implemented cost-effective

efficiency improvements, it could “eliminate all load growth through the

-end of this century
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Examples of these technologies in-
clude:

Lighting: Electricusefromlightingin
office buildings, schools and stores
can be reduced as much as 80% by
installing a package of energy-saving
measures such as high-efficiency
compact fluorescent lights, reflec—
tors, high-frequency ballasts, use of
natural lighting, and automated con-
trol systems to target lighting needs.

Electric Heat Reductions: Simply
adding extra insulation and plugging
air leaks in electrically heated homes
canresultin 40% lower electric use for
the same comfort level.

High-Efficlency Motor Techno-
logy: About a fifth of all electricity
produced in New England is con-
sumed by industrial motors. At a mini-
mum, 18% of this energy could be
saved by the use of high-efficiency
motors and the use of electronic con-
trols which more finely tune motor
outputs to match production demand.

High-Efficlency Ventilation and
Cooling Equipment: Innovations
in space cooling and ventilation equip-
ment, combined with lower heat pro-
duced by high-efficiency lighting, can
reduce electric consumption for cool-
ing and ventilation in New England by
50-60%.

Replacing existing inefficient equip-
ment with these technologies is like
shutting the windows in a drafty
house: energy that previcusly leaked
away is retained and used, with the
same effect as if a “new" source of
energy had been added.

The performance characteristics
and savings of these and other com-
mercially available products were
obtained from leading electrical effi-
ciency experts such as the federally
sponsored energy research facility,
Lawrence Berkeley Laboratory. The
Council then analyzed what would
happen if these technologies were
installed in allappropriate situationsor
locations utilizing electricity in New
England. In addition to analyzing the
impact of current commercially avail-
able technologies, the Council also
separately analyzed the impact of
using more advanced technologies
which leading energy experts predict
will become commercially available
within the study period. Data on cur-
rent and future uses of electricity was
taken from the region's electrical
utilities. Q

Lighting Savings in
Rhode Island

Building Efficiency in
Massachusetis

Results of Analysis

The results show that, at full effi-
ciency, New England would require
35% to 57% less electricity in the year
2005 than current utility projections,
with the same level of economic activ-
ity and personal comfort. The amount
of 'peak" generaling capacity re-
quired to service year 2005 demand
would be reduced by an even greater
percentage.

Put another way, at full efficiency,
New England could be using less
electricity and generating capacity
than it is using today even with the
level and pace of economic growth
predicted by the region’s utilities.

In addition, the Council's analysis
shows that, in most cases, power
supplied through installation of high-
efficiency equipment costs between
one quarter and one half the price of
power supplied from new power
plants. The study also notes that, dol-
lar for dollar, investments in electrical
efficiency equipment are less risky,
cause fewer environmental problems,
and create far more jobs than capital-
intensive power plant construction.

It is important to stress that the
Council's analysis looks at what could
happen if all cost-effective electrical
efficiency improvements were fully
implemented. The Council's analysis
does not attempt to predict what level
of efficiency will in fact be realized.
That will depend on how vigorously
New England's decisionmakers pur-
sue electrical efficiency. Neverthe-
less, itis striking to note that if only half
of the Council's lower estimate of
efficiency potential were realized,
New England's total electric demand
would be approximately 17% lower
than predicted by the region’s utilities
— enough difference to eliminate the
need for several coal or nuclear
plants. Q

Energy Savings Potential
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*With the exception of motors, commercial ventilation, clothes dryers, and
home air conditioners. (3.4-4.7 ¢ per kilowatt hour)

The University of Rhode Island, with the help of the
New England Electric System, recently reduced
electricity use for lighting by 78% on large portions of
its Kingston, Ri campus. These reductions were
achieved by replacing low-efficiency with high-
efficiency lights, and reduction of unnecessarily high
lighting levels. As a result, the campus saved
$200,000 per year on its electricity bill — substantially
more than the cost of obtaining the reductions.

Through the use of better insulation and high-
efficiency cooling and heating equipment, the
900,000 square foot Massachusetts State Transpor-
tation Building in Boston uses approximately 40%
less electricity than a comparably sized conventional
office building. Annual electricity savings exceed $1
million.

Successful Load Management H

California utilities have implemented a program that
enables them to obtain shared load reductions from
large customers during “peak” hours without interrup-
tion of the customers’ businesses. The available

reductions have already reached 60 megawatts of
capacity — an amount equivalent to several New
England peak generating plants,




Obstacles to
Efficiency

However, as noted, these efficiency
improvements will not happen by
themselves. Serious obstacles exist
to their implementation. For example,

Lack of Information: Many of
these technologies are relatively new
and markets for them are not well de-
veloped; consequently, information
about them has not been widely dis-
seminated to consumers and utilities;

Lack of Resources or Incen-
tives:Many electric users, especially
small businesses and homeowners,
do not have the capital orincentives to
purchase new equipment because
they often do not receive all of the eco-
nomic benefits of the resulting electri-
cal savings;

Lack of Utility Action: Even the
region’s most active utilities are still
spending on end-use efficiency only a
small fraction of the amount they are
spending on building power plants
and transmission lines. Q

The Efficiency Spending Gap
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Expenditures in $ millions of three major New England utilities
on construction and electrical efficiency improvements.

Sources: Northeast Utilities; Central Maine Power; NEES; Mcody's 1986
Public Utility Manual; Investor Responsibility Research Center.

To overcome these obstacles and
make our region as electrically effi-
cient as it can be, the New England
Energy Policy Council proposes in
this report a detailed 12-point electri-
cal efficiency action plan for New
England. These actions include:

Short Term Actions

= the region’s utilities should im-
mediately undertake a substantial
investment program to design and
fund efficiency improvements in
homes, businesses and industry;

m utilities must fund technologies
and programs that reduce New
England’'s maximum or “peak"” elec-
trical demand, to delay the need for
new generating capacity;

m states must adopt regulatory
and rate policies to ensure that utility
planning gives top priority to eco-
nomically sound efficiency invest-
ments;

Action Plan

Long Term Actions

m develop a New England Energy
Laboratory to develop information
on performance and savings of effi-
ciency technology:

m require utilities to undertake in-
tegrated "least-cost” planning;

m stimulate a marketplace for effi-
ciency improvement technology;

m increase the energy efficiency
levels required by state building
codes;

m create afreer market in regional
electricity services; and

m plan New England’s electricity
needs on a regional basis, in a long-
term and publicly accountable fash-
ion.

Summary

In summary, the analysis shows
that, if New England succeeds in
tapping even a fraction of the cost-
effective efficiency gains identified in
the report, there will indeed be sub-
stantial “power to spare” — power
thatis cheap, creates jobs, and does
not pollute. But to achieve that goal,
New England regulators, utilities
and the public must join together to
pursue the Council's recommended
policies immediately, before the
region engages in another costly,
risky, and ultimately unnecessary
round of power plant construction. O

Power To Spare

A Plan for Increasing
New England’s Competitiveness
Through Energy Efficiency

New England Energy Policy Council
July 1987
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The purpose of this report is to explore the dramatic role
that increased efficiency in the use of electricity can play
in meeting New England'’s future energy needs.

I. Purpose of this
Report

The New England Energy Policy
Council consists of the leading con-
sumer and environmental organiza-
tions in the region, and state con-
sumer advocates. The Council was
formed in Fall 1986 out of a concern
for the way in which New England's
electricity needs will be met in the
coming decades. The purpose of this
report is to explore the dramatic role
that increased efficiency inthe use of
electricity can play in meeting those
needs. This report also examines
how increased electrical efficiency
can enhance New England's com-
petitiveness and economic vitality.

Finally, this report sets forth a 12-
point program for tapping all cost-
effective electrical efficiency poten-
tial. Q

Il. Background

Recently, there has been much
public debate and discussion about
New England’s growing electricity
needs and how best to meet them. In
June 1985, the New England Gover-
nors' Conference, Inc. (NEGC) un-
dertook an extensive study of the
issue. In December 1986, the NEGC
issued its Final Report.! That report
reviewed a projection by the region's
electrical utility companies that New
England’s demand for electricity will
most likely grow by approximately
2.2% annually until the year 2000.
The report also reviewed the utilities'
suggestion that additional electrical
generating facilities and power pur-
chases, as well as increased electri-
calefficiency, may be neededto meet
or reduce this increased demand.
The Governors' report called for the
initiation of long-term “least cost”
planning to ensure that New England
can economically meet its electric
needs.?

In developing a long-term regional
plan, however, it is apparent that a
strategy relying primarily upon ex-
pansion of New England’s production
of electricity from new generating
facilities — or committing to signifi-
cant new power purchases — poses
large risks 1o the region’s economy
and environment,

The Consequences of New
Power Plants

On the economic side, such a
power expansion program would be
very costly and risky. New England
already spends over $7 billion a year
for electricity, reflecting utility rates
which are 25% higher than the na-

tional average.® Another round of
accelerated power plant construction
in New England would consume
additional billions of dollars for more
long lead time projects. Uncertain
demand growth, unpredictable fuel
prices, and volatile interest rates and
construction costs create a less than
favorable prospect for such a tradi-
tional path. The last such round of
plant construction — in the early to
mid-1970’s — contributed substan-
tially to the doubling of regional elec-
tric rates between 1974 and 1985,
and resulted in the expenditure of
hundreds of millions of dollars for
plants that were ultimately aban-
doned due to slower-than-expected
demand growth and lack of financial
feasibility.*

Building more power plants will
also take a tremendous toll on New
England's environment. New Eng-
land's coal-and oil-fired plants al-
ready emit over half amilliontons per
year of sulfur dioxide and nitrogen
oxides, the major causes of acid
rain,® while New England’s nuclear
plants produce 200-250 metric tons/
year of high level radioactive waste.®
Trash-burning and wood-fired plants
emit toxic compounds such as dioxin
and acid gases.’ In addition, lacing
the region with new power plants and
transmission lines would dramati-
cally lower the quality of our already
threatened landscape.

This economic and environmental
damage cannot be avoided simply
through expanded power purchases
fromCanada. Even ignoring environ-
mental damage to that nation, Cana-
dian power purchase agreements
entail costly long-term, capital-inten-
sive commitments and many have
been tied to the price of fossil fuels,
which can escalate unpredictably.
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Increased electrical efficiency is still not seen by most
companies as a major supply resource equivalent
to new generating capacity.

Building. costly and environmentally
intrusive high-voltage transmission
lines through New England is also a
necessary component of an ex-
panded power purchase strategy.
Finally, stepped-up power purchases
increase New England's depend-
ence onforeign imports and ensure a
steady flow of capital out of the re-
gion, just as building more power
plants would increase our depend-
ence oncoal andforeignuranium and
oil.

The Potential for Efficiency

The adverse economic and envi-
ronmental risks of increased produc-
tion of electricity has led the region’s
decision-makers increasingly to ex-
amine the potential for more efficient
use of our existing electricity supply.
As will be shown below, increasing
New England's electrical efficiency
would:

m Be substantially cheaper than
building or buying an equivalent
power supply;

m Be less risky than investment in
equivalent generating capacity,
because it can be tailored by
increments to changing demand
and does nhot require decade-
long capital-intensive construc-
tion projects;

m Decrease adverse environ-
mental impacts;

m Create more permanent jobs for
New England than would tran-
sient bursts of capital-intensive
plant construction.

These virtues of increased electri-

cal efficiency led the New England
Governors' Conference in its Decem-
ber 1986 Final Report to call for "an
immediate acceleration in the plan-
ning and implementation” of invest-
ments in efficiency.®

Yet seven months later, the Gover-
nors' call has not been visibly
heeded. Although some of the
region's utilities have made some
outstanding individual program ef-
forts in the past few years, increased
electrical efficiency is still not seen by
most companies as a major supply
resource equivalent to new generat-
ing capacity.® In addition, New
England's utility commissions have
not putforth a clear set of policies and
incentives designed to achieve the
maximum cost-effective electrical
efficiency improvements.

This report attempts to take the
Govemors' call seriously. It repre-
sents the first comprehensive effort
to assess on a region-wide and uni-
form basis the economic and techni-
cal potential for increased electrical
efficiency. The report also sets forth
several very specific short-and long-
term policies and actions which must
be taken by utilities and public offi-
cials in order to realize this potential.

Q

lll. New England
Electric Use:
Current and
Future

New Englanders currently con-
sume alittle under 100 billion kilowatt
hours (kwh) per year and about
18,000 megawatts (MW) atpeak load
— roughly the output of eié;hleen
large coal or nuclear plants.’

The New England Governors'
Conference Power Planning
Committee recently reviewed projec-
tions by the region’s utilities that elec-
tricity consumption is likely to grow by
2.2% annually throughthe year 2000,
and that New England's peak de-
mand is likely to increase by 27% to
about 23,500 megawatts (MW) —the
energy equivalent of five new large
coal or nuclear plants.'!

There are several reasons to doubt
that this electricity growth will in fact
occur even if the efficiency improve-
ments suggested inthis report are not
implemented: New England’s utilities
have historically overestimated de-
mand by a substantial margin.'?
However, the New England Energy
Policy Council agrees that, for plan-
ning purposes, it is appropriate to
assume that New Englanders will
continue to demand substantially
more light, heat, cooling, and motor
drive in the coming decades. The
question then becomes: how much
can increased electrical efficiency
contribute to meeting this projected
increased demand?

To answer that question, it is nec-
essary first to look at how New Eng-
land uses electricity currently, and
howthatuse is expected to changein
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Electrical efficiency improvements

should not be confused with

chilly homes and idle industrial capacity.

the near future. A numerical descrip-
tion of these uses and trends is con-
tained in Appendix 3 to this report. In
brief, that description shows that:

m Most of New England's electric-
ity is used by industries and
commercial facilities (offices,
stores, hospitals, schools) —
which comprise only 10% of all
customers;

m New England's electricity is
used mostly forafew basictasks
including, most prominently,
lighting (23%), industrial motors
(21%), and space conditioning
(19%).

m New construction — particularly
new office and retail buildings —
accounts for much of the ex-
pected increase in demand over
the next decades.

These trends suggest that some of
the greatest potential for electrical
efficiency improvements exists in
commercial and industrial facilities,
and particularly in lighting, motor
drive, and space conditioning. The
description also suggests that in-
creasing the electrical efficiency of
new construction is an important key
to an energy efficient future. Q

10%

19%

Heating, cooling
and ventilation

Water heating

How New England Uses Electricity

Com. Refrigeration

17%
Residential appliances

21%

Energy Policy Council.

Fligure 1: Percentage of annual average consumption by end use.

Source: New England utilities; Electric Power Research Institute; New England

IV. Opportunities
for Electric Use
Efficiency

As used in this repont, electrical
efficiency improvements (sometimes
also called “"demand side manage-
ment" measures) include:

1. Measures which allow electricity
customers to receive the same
amount and quality of light, heat, re-
frigeration, or mechanical output with
less electricity input than before the
measure was undertaken (tradition-
ally, such measures have been la-
belled “conservation”); and

2. Measures which shift an electric-
ity customer’s use of electricity away
from certain hours of the day (typi-
cally early evenings in winter and
mid-afternoons in summer) when
New England’s power plants are
experiencing maximum, or so-called
“peak," demand from other custom-
ers. Traditionally labelled “load man-
agement,” these measures are im-
portant because (1) by reducing
present “peak"” demand, they reduce
the total amount of time New
England’s utilities must run their most
expensive “peak” generating facili-
ties; and (2) by reducing future “peak”
demand growth, these measures can
ultimately reduce the total amount of
new generating capacity which New
England's utilities must have on line
to both meet that “peak” demand and
serve as ‘reserve” in case of plant
malfunction or planned mainte-
nance.

Electrical efficiency improvements
should not be confused with chilly
homes and idle industrial capacity.
Added hardship is not and should not
be the answer to our energy needs.
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New efficient technologies allow the same level of electrical
service to be provided with dramatically less electricity
input and generating capacity.

Economic growth, convenience and
comfort can be achieved simultane-
ously with efficiency.

Electrical efficiency improvements
today are based on an explosion of
developments in high technology,
advanced materials, and simple
good design that allow the same level
of electrical service to be provided
with dramatically less electricity input
and generating capacity. These de-
velopments include:

= New lighting equipment that
saves 70-80% of existing light-
ing electricity consumption (a
high percentage of the region's
total)

m High-efficiency industrial motors
and computerized motor con-
trols that can save approxi-
mately 20% of electricity used
by New England industry

® Insulation techniques which
reduce annual residential elec-
tric space heating requirements
by at least 40%

m Computer controls that allow
large industrial and commercial
customers to collectively reduce
their peak demand on a spot
basis with no impact on sensitive
production processes

m High-efficiency air conditioners
and other home appliances
which consume 20-50% less
electricity than their inefficient
counterparts.

These developments are not futur-
istic dreams, but rather reliable “off
the shelf" technology which can be
purchased today.

100% =
80% o
Electricity :
40% -

20%4 |

Savings from Efficient Technologies

Existing
o Equipment

B High-Efficiency
Replacaments

Commercial  Residonsal

Lightng  Space Heating orators Molors
Technologles

Rofrig- Industrial

New England utilities (existing use),

Figure 2: Electricity use of existing equipment vs. commercially
available high-efficiency replacements.

Source: Lawrence Berkeley Laboratory; ACEEE; Manutfacturers (efficiency gains),

ltem: The University of Rhode
Island, with the help of the New
England Electric System, recently
reduced its electricity use for lighting
by 78% on large portions of its King-
ston, Rl campus. This reduction was
accomplished by replacement of ex-
isting incandescent and mercury
vapor lights with efficient fluorescent
and high-pressure sodium lights. It
did not even include many measures
such as electronic ballasts which
could have reduced consumption
evenmore. These replacements paid
for themselves in saved electricity in
less than one year.13 Lighting sav-
ings of greater than 75% in commer-
cial buildings have been routinely
demonstrated. '

Item: Through the use of more ef-
ficient compressors, and better de-
sign and insulation, the most efficient
mass-marketed refrigerators use
roughly 40% less electricity than the
average New England stock.'®

item: By using sophisticated com-
puter-based system controls, electri-
cal utilities in California are able to
obtain load reductions from large
industrial and commercial customers
on short notice during periods of peak
demand. These controls provide the
utility with an effective additional
capacity of 60 MW, the equivalent of
asmallpowerplant. Arecent consult-
ants' report to the Boston Edison
Company estimated that as much as
8% of the Company’s current peak
demand could be saved through
such controls. '®

ltem: Through the use of better
insulation, double-paned glass, a
heat recovery system, monitoring of
building mechanical functions, and a
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:I'l?e Coun.cil.’s analysis does not attempt to predict what level of
efficiency will in fact be realized. That will depend on how vigorously
New England'’s decision-makers pursue electrical efficiency.

limited menu of high-efficiency light-
ing measures, the 900,000 square
foot Massachusetts State Transpor-
tation Building in Boston uses ap-
proximately 40% less electricity than
a comparably sized conventional of-
fice building. Electricity savings ex-
ceed $1 million annually.'”

Moreover, the power and potential
of these technologies is increasing
rapidly while their cost is coming
down, just like the computer technol-
ogy which has made many of these
devices possible.

In essence, these new efficiency
and load management approaches
can be considered collectively as a
new kind of “power plant." They can
be "built” to meet a specific peak
capacity or electricity need, and in
factthey "produce” power more relia-
bly (thus avoiding the need for costly
“reserve” capacity) than conven-
tional power plants.

As will be shown below, the prob-
lem is not the availability of the “effi-
ciency improvement power plant,”
but the creation of policies to ensure
that it gets built before the region
embarks on more costly, environ-
mentally intrusive and perhaps un-
needed electricity generating plants.

Q

V. Total Electrical
Efficiency
Potential in

New England

The estimates of New England's
efficiency potential contained in this
report are fully documented and
described in Appendix 1. The follow-
ing is a brief outline of the method and
results of these estimates.

A. Method

To determine how much electrical
efficiency could contribute to meeting
New England's energy needs in an
economic fashion, the Council's first
step was to identify the most efficient
commercially available devices and
practices applicable to each specific
category of electrical use — lights,
refrigeration, motors, etc. This "com-
mercially available savings" inven-
tory was developed from information
supplied and reviewed by the Law-
rence Berkeley Laboratory (the fed-
eral government's principal energy
efficiency research institute), the
American Council for an Energy Effi-
cient Economy (an independen! re-
search organization), and other en-
ergy experts. In addition, the Council
compiled a “potential savings” inven-
tory of energy-efficient technologies
which are not all currently commer-
cially available, but which leading
energy experts believe are likely to
become available during the study
period.

The next step was to identify from
the “commercially available savings"
inventory those technologies and
practices which, based on their cur-

rent or expected market cost, could
produce a kilowatt hour of increased
efficiency for less than or equal to the
utility’s cost of producing a kilowatt
hour of electricity from new and exist-
ing generating plants.

Finally, the Council applied these
technologies and practices to each
category of electrical use projected
by the region's utilities for the year
2005 to determine what percentage
of average consumption and peak
demand for those uses could be
saved through increased efficiency.

It is important to stress that the
Council's analysis looks at what
could happen if all cost-effective
electrical efficiency improvements
were fully implemented. The
Council's analysis does not attempt
to predict what level of implementa-
tionwillbe in fact realized. The Coun-
cil felt it was important to identify this
“technical potential* rather than at-
tempting to predict in advance how
vigorously that potential would be
pursued, because the question of
how quickly resources are devoted o
implementation is precisely the issue
before regional decision makers to-
day. It is equally important to note,
however, thatthere are many conser-
vative assumptions built into the
Council's estimates. ( These conser-
vatisms are more fully explained in
Appendix 1):

m The Council's “commercially
available savings" estimate
does not take into account sig-
nificant improvements in effi-
ciency technology occurring
during the study period. Only
technologies on the market as of
Spring 1987 are included. Elec-
tricity efficiency technology is
progressing rapidly and such
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If all cost-effective efficiency improvements were fully implemented,
New England could be using 35% to 57% less electricity in the year 2005

than the utilities currently predict, even with robust economic growth.

progress during the forecast
period is likely to continue, par-
ticularly as markets for such
products expand;

m The Council's “"commercially
available savings" estimate
does not take into account future
reductionsinthe costof thetech-
nologies utilized; as markets and
hence production increase, the
cost of efficiency measures is
likely to drop;

m The Council's “commercially
available savings” estimate ex-
cludes potential energy and
peak demand reductions pos-
sible with cost-effective fuel-
switching (e. g., installing gas
hot water heaters in place of
electric hot water heaters where
natural gas service exists) and
with well-documented potential
improvements in transmission
and distribution efficiency;

m Both “commercially available
savings" and “potential savings”
estimates generally excluded ef-
ficiency measures that might be
economically competitive if in-
cluded in buildings being built
today but not economic if retrof-
itted into existing buildings. Yet,
as noted above, a substantial
percentage of New England's
projected load growth results
from new buildings; and

m The Council's “commercially
available savings" estimate as-
sumes relatively high efficien-
cies for existing industrial equip-
ment (despite the almost com-
plete absence of data to support
such high-efficiency assump-

tions), and does not consider
some possible substantial im-
provements in industrial drive
train and industrial process effi-
ciency.

B. Results

As shown in Appendix 1, and
summarized in figure 3 the results of
the Council's analysis are striking.
They show that, if all cost-effective
efficiency improvements were fully
implemented, New England could be
using 35% to 57% less electricity in
the year 2005 than the utilities cur-
rently predict, even with robust eco-
nomic growth.

The study results (Appendix 1,
Table E) also reveal that the amount
of "peak" generating capacity re-
quired to service year 2005 demand
would, at full efficiency, be less than
capacity required today, even in the
absence of additional load manage-
ment measures targeted at reducing
peak demand. Such measures, dis-
cussed in Appendix 2, would reduce
peak demand by an even greater
amount.

Just as importantly, as figure 4
shows, power supplied through in-
stallation of high-efficiency equip-
ment generally costs on average
betweenone quarterand one halfthe
price of power supplied from new
power plants. That is, the efficiency
‘power plant” is substantially less
expensive than the output of a con-
ventional generating facility.

While these conclusions may ap-
pear surprising at first glance, they
are in line with the conclusions of
many utilities and independent stud-
ies elsewhere in the nation:

m At least three electric utilities in

the nation — Tampa Electric,
Public Service Electric & Gas
Co. (N. J.), and Sacramento
(Ca.) Municipal Utility District —
expect utility-sponsored electri-
cal efficiency improvements to
reduce their load growth within
the next decade by approxi-
mately 50%. A fourth utility, Flor-
ida Power & Light, anticipates
savingqs of approximately
40%'.

m A recent independent analysis

commissioned by the Boston
Edison Company found that suf-
ficient cost-effective electrical
efficiency improvements were
available to allow the utility to
“eliminate all load growth
through the end of this century. *
The analysis demonstratedthat,
inthe commercial lighting sector
alone, efficiency improvements
could save approximately 71%-—
85% of present electrical con-
sumption at a fraction of the cost
of new power generation.'®

m A 1987 sludy conducted by the

federally sponsored Lawrence
Berkeley Laboratory analyzed
potential electricity efficiency
improvements in 70% of resi-
dential uses in Michigan and
found savings of 61% of total
sectorusagetechnicallzoachiev-
able by the year 2005.

®m In 1983, the Pacific Northwest's

utilities deferred all new large
central generating facilities in-
definitely, relying in large part
upon a system-wide analysis
showing approximately 5150
MW of efficiency gains achiev-
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Power supplied through installation of high-efficiency equipment
generally costs from one quarter to one half the price
of power supplied from new power plants.
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Figure 3: New England Electricity Generation Requirements
1985-2005: Utility Projections vs. Increased Use of Efficient

Technologies.
Source: New England Utilities; New England Energy Policy Council.
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Figure 4: Comparison of costs of energy from efficiency pro-
grams vs. new plants.

Source: Energy Systems Research Group; California Energy Commission;
New England Energy Policy Coundil.

able over the next twenty years,
at an average cost of 1. 8 cents
per kilowatt hour."

Obviously, however, even if only a
fraction of the Council's estimate of
efficiency potential were achieved by
the region’s utilities, the implications
for New England's economy and
environment are enormous. Q

*With the exception of motors, commercial
ventilation, clothes dryers, and home air
conditioners. (3.4-4.7 ¢ per kilowatt hour)
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Lacking the time, staff or resources to fully investigate the
market for electrical efficiency options, electricity customers
have left many cost-effective opportunities untapped.

VI. Obstacles to
Increasing
Electrical
Efficiency

As noted, this report estimates the
technical potential for electrical effi-
ciency improvements in New Eng-
land. It does not tell us what will hap-
pen, butwhat could happenif all cost-
effective efficiency gains were
tapped.

In fact, if “business as usual” pre-
vails, little of the identified potential
will be realized. Despite the New
England Governors' Conference's
call for accelerated efficiency invest-
ment, New England's utilities cur-
rently project that only 1,066 MW of
load will be saved through efficiency
improvements by the year2,000, less
than 5% of the otherwise prevailing
peak demand.??

Although this assumption may be
unduly pessimistic, it is fair to ask: If
the identified efficiency improve-
ments are so cost-effective, why
aren't individual electrical customers
currently making such investments
on a scale sufficient to eliminate New
England's electric growth?Just as
importantly, why are the region's utili-
ties not sponsoring all of the available
potential improvements?

Recent research and common
sense sugges! several reasons.
These reasons fall into four broad
categories:

®m Lack of information. Consumers
in all sectors and the utilities
themselves lack information
about the availability, cost and
reliability of many efficiency

measures, many of which are
very new to the market; consum-
ers and utilities also lack infor-
mation about the efficiency of
existing electrical uses, thus
making it hard to evaluate the
potential gains;

m Lack of direct benefits or control.
Consumers are often unable to
capture the full economic bene-
fits of efficiency measures, ei-
ther because they occupy rental
property (in which case effi-
ciency improvements may ac-
crue to the landlord) or because
they pay only the average cost of
electricity, not the cost of pro-
ducing electricity from new,
more expensive plants;

m Lack of financing. Consumers
require much shorter paybacks
than do the utilities for electricity-
saving investments, and conse-
quently will not spend their lim-
ited capital on such improve-
ments;

m Lack of strong utility action.
While many utility managers
recognize the value of invest-
ments in electrical efficiency,
utilities have traditionally spent
no more than a small fraction of
their resources on tapping effi-
ciency gains.

A. Lack of Information

For the most part, electrical effi-
ciency improvement technologies of
the kind described in this report are
relatively new. A combination of post-
1973 increases in energy costs and
developments in electronics and
advanced materials have only re-

cently made them possible and desir-
able, leading to a rapid and dizzying
explosion in the market.

Consequently, as with any new
product (personal computers in the
mid-1970's come to mind), even
sophisticated business consumers
lack all the necessary information
about product reliability, availability
and compatibility with their business
needs. Recent analyses commis-
sioned by Northeast Utilities and the
Boston Edison Company concluded
that many business customers
“evinced a certain bewilderment at
the array of choices now being touted
by vendors and the trade press” and
express concern about the reliability
of efﬁcienczy technologies and their
purveyors.®* To take a simple ex-
ample, few nonspecialists in New
England have even heard of such
straightforward energy efficiency
technologies as compact fluorescent
light bulbs, even though such bulbs
are mass-produced in Europe and
have received mass distribution in
some United States utility territories.

Even where high-efficiency prod-
uct information is readily available,
prospective purchasers such as
commercial landlords are skeptical of
claims that high-efficiency fixtures
will not degrade the quality of a par-
ticular office environment.* Nor
does there exist a uniform industry-
wide quality certification mechanism
for efficiency technologies. Lacking
the time, staff or resources to fully
investigate the market for electrical
efficiency options — especially
where electricity costs are but a frac-
tion of the business and household
budget — electricity customers have
left many cost-effective opportunities
untapped.

Another information gap hobbling
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The obstacles suggest that the one player with the requisite
resources and incentives — the utilities themselves — should be
purchasing all cost-effective efficiency improvements.

efficiency gains is the region’s lack of
knowledge about existing efficien-
cies. It is not surprising, for example,
to find recently that a large industrial
electricity user — a Maine paper mill
— had never measured the embed-
ded efficiencies of its existing motors,
even though motors accounted for
virtually all of its electric demand.?®
Without such crucial "baseline” infor-
mation, it is difficult for utilities and
customersto clearly perceive the true
gains that would result frominstalling
electrical efficiency technologies, or
to target programs to areas of great-
est potential.

B. Lack of Direct Benefits
and Control

Even where adequate information
is available, incentives to adopt effi-
ciency technology are often split be-
tween the potentially benefitting par-
ties. The simplest version of this
problem appears in leased commer-
cial and residential buildings, where
landlords have little incentive to re-
duce electrical consumption if ten-
ants are entirely responsible for elec-
tric bills, and tenants are reluctant to
make large capital improvements in
leased space. In a variation of this
theme, commercial leases often in-
clude a fixed pass-through of electri-
cal costs calculated by square foot,
reductions of this fixed fee involve
time-consuming and complicated
lease negotiations.?” Not surpris-
ingly, utility-sponsored efficiency
improvement programs that require
customer contributions have often
made little headway in leased build-
ings.%®

Another kind of split incentive is
inherent between a single utility cus-
tomer, and the utility, representing all

utility customers. Generally speak-
ing, a utility customer pays only the
cost of electricity from the utility’s
existing mix of plants (the “average
cost”). But utility customers as a
whole benefit from any efficiency
investment that provides energy or
capacity at less than the higher cost
of a new power plant ("marginal
cost”). Accordingly, many efficiency
purchases that are cost-effective
from the utility's standpoint are fore-
gone by individual utility customers
who do not bear the full brunt of their
decision.

Put another way, an individual's
calculation to forego electricity effi-
ciency investments, while perhaps
rational for that individual, is disas-
trous for New England as a whole
because it contributes to the need for
expensive and risky new power
plants.

C. Lack of Financing

Most utility customers do not have
an unlimited pool of money to invest
in electrical efficiency improvements.
Moreover, inallbut a few businesses,
electricity is a minor component of
overallcosts. Consequently, very few
businesses believe that they can
justify spending money on electrical
efficiency improvements that do not
pay forthemselves in less thantwo to
three years, especially in a volatile
business and regulatory climate.?®
For homeowners, particularly the
poor, paybacks must be almost
immediate.

By contrast, the utilities, with larger
pools of capital and regulated rates of
return, operate in an environment
which permits significantly longer
paybacks, particularly for long-term
capacity investments. Consequently,

many efficiency investments are
foregone by individual capital-con-
strained customers eventhoughthey
are attractive to the utility and its
customers as whole as a means of
staving off the need for costly new
power plants. As noted below, this
suggests that utility funding of effi-
ciency improvements — or buying a
surrogate “power plant” at the point of
end use — is attractive, producing
benetits for both parties to the agree-
ment.

D. Lack of Strong Utility
Action

Each of the above three obstacles
(informational constraints, split in-
centives, capital constraints) sug-
gests that the one player with the
requisite resources andincentives —
the utilities themselves — should be
purchasing all cost-effective effi-
ciency improvements. And in fact,
many of New England’s utilities have
begun to do so.

Programs in hot water heater load
reduction, rebates for selected en-
ergy efficient equipment, and “shared
savings" have resulted in national
recognition for such companies as
the New England Electric System,
Central Maine Power Company, and
Northeast Utilities. Many of New
England’s utility commissions and
state energy planning agencies have
given strong support and encourage-
ment to these efforts.

Despite these laudable innova-
tions, however, the evidence sug-
gests that efficiency improvements
are not even close to receiving their
full consideration as a competitive
supply resource in utility planning.

First, as mentioned previously,
New England's utilities are currently
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The financial priorities of New England’s utilities are still
devoted almost entirely to new power production

rather than efficiency.

planning for electrical efficiency im-
provements yielding less than a 5%
reduction of otherwise prevailing
year 2000 electrical demand. This is
well below the potential described in
this report, and in the estimates of
other utilities and national studies
cited.

Second, it is clear that the financial
priorities of New England's utilities
are still devoted almost entirely to
new power production rather than
efficiency. In recent years, for ex-
ample, the three New England utili-
ties recognized as regional leaders in
efficiency improvements — Central
Maine Power, New England Electric
System, and Connecticut Light and
Power — had conservation and load
management budgets which repre-
sented a small fraction of the amount

they spent on construction of gener-
ating and transmission facilities.

This resource imbalance contin-
ues. For example, over the next two
decades, Northeast Utilities, New
England's largest utility, plans to
spend thirty times more on power
purchases than on demand side
management even though the utility
concedes that its planned efficiency
measures are twenty times cheaper
than equivalent power purchases.”'
While traditional power supply op-
tions no doubt have a place in the
region's future energy mix, the need
for greater balance is manifest.

Third, most of the utility-sponsored
efficiency programs in place in New
England are very limited in scope or
only at a pilot stage.

For example,

The Efficiency Spending Gap
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Figure 5: Expenditures in $ millions of three major New Eng-
land utilities on construction and electrical efficiency improve-

Sources; Northeast Utiliies; Central Maine Power; NEES; Moody's 1986
Public Utility Manual, Investor Responsibility Research Center.

m The bulk of these programs
consist of providing efficiency
information, “energy audits,”
and very limited hardware in-
vestments such as hot water
heater wraps and weatherstrip-

ping.

m Barely half of the region’s major
utilities have even pilot pro-
grams to help customers pur-
chase high-efficiency equip-
ment, and these programs are
almost exclusively confined to
limited categories of hardware
rather than to all cost-effective

equipment.

m Likewise, only three of the
region's twelve major utilities
have programs addressing elec-
trical efficiency in new construc-
tion (and none of those pro-
grams actually provide direct
subsidies to builders or home-
owners for more efficient con-
struction techniques).

m Finally, noutility inthe region has
fully implemented the type of
comprehensive energy retrofit
programdescribedin Section Vil
below which is designed to elicit
and fund all cost-effective effi-
ciency improvements in the resi-
dential, commercial and indus-
trial sectors.

In short, despite many excellent
“first generation” programs in place
throughout the region, the region's
utilities have not developed ad-
vanced programs designed to ad-
dress all end uses, utilizing all cost-
effective measures.

While such a program may seem
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The obstacles to full electrical efficiency run deep.
So must the policies designed to

eliminate those obstacles.

quite ambitious, the nation already
has several examples of electrical
efficiency programs that have
achieved very broad implementation:

m The Hood River (Oregon) Con-
servation Project, sponsored by
the Pacific Power & Light Com-
pany and the Bonneville Power
Administration, succeeded in
modifying 95% of all electrically
heated homes with increased
insulation and other weatheriza-
tion measures; nearly all of
these retrofits entailed major
construction work.3?

®m An air conditioner rebate pro-
gram in Austin, Texas has
achieved a new-house ggnetra-
tion rate of 90 per cent.

m Arkansas Power & Light Com-
pany has placed half of its irriga-
tion customers and 40% of its
residential customers on load
management switches.*

Other examples of similarly suc-
cessful electric efficiency programs
are discussed in Appendix 2 to this
report.

In sum, the limits to realization of
the efficiency gains identified in this
report are not technical, but institu-
tional. Money and managerial atten-
tion, if marshalled properly, can en-
sure that New England becomes as
proficient at supplying electrical effi-
ciency as it has traditionally been at
generating power. U

Vil. An Action Plan
for New England

As suggested above, the obstacles
to full electrical efficiency run deep.
So must the policies designed to
eliminate those obstacles. Attacking
informational gaps, clarifying proper
economic signals, and mobilizing
utility capital are not easy tasks.
Accomplishing them will require util-
ity and governmental action, coordi-
nated on a regional basis.

Because the task is so large, but
the need is so pressing, the New
England Energy Policy Council be-
lieves that a phased approach to
implementing electrical efficiency is
desirable.

The Council's policy recommenda-
tions, set forth below and in detail in
Appendix 2, entail both short-and
long-term actions. The shor-term
actions, which could be implemented
within the coming year, are designed
to capitalize on the utilities’ existing
capital resources, incentives, and
marketing infrastructure to “prime the
pump" for efficiency investments.
The longer-term actions, which could
be implemented over the next five
years, focus on developing a market
environment, information base, and
regiona! planning context to ensure
that New England achieves the most
electrical efficiency possible in the
decades to come.

A. Short-Term Actions:
Pump-Priming By The
Utilities

Much has been written about the
desirability of allowing electrical effi-
ciency technology simply to compete

on its own strengths in the open
market place with electricity itself,
rather than having utilities plan for
increased efficiency investments on
behalf of their customers. Many utili-
ties have argued, with some justifica-
tion, that their expenrtise is in produc-
ing and distributing kilowatt hours,
and that it is a tall order to expect
them to reorient their business to-
ward delivering electrical services
(that is, light, heat, motor drive) with
the fewest possible kilowatt hours.
Better, some say, to leave it all to the
“free market. "

However, as we have seen, nu-
merous obstacles stand in the way of
acompletely free and efficient market
for electricity savings: lack of readily
accessible information; the inability
of customers to reap the full value of
their efficiency investments; and the
shorter paybacks required by end-
use customers. As a result, large
energy efficiency potential is going
untapped and in some cases lost
forever (new residential and com-
mercial construction, for example).

The region’s utilities have the capi-
tal and the obvious incentive to
achieve very large efficiency gains in
their customers' use of electrical
services over the next several years.
By taking a far more active role in
efficiency improvementsthanispres-
ently the case, the utilities can buy
valuable time for the region, nurture
markets for efficiency technology,
and defer the need for new generat-
ing capacity until a fuller transition to
market-based efficiency can take
place.

Several specific actions should be
taken within the next year to ensure
thatthe region's utilities play this role:
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New England’s energy policymakers should require utilities
to adopt a program to design and fund all cost-effective
efficiency measures at the user end.

1. Comprehensive End-Use
Efficiency Design.

As noted previously, New England
utilities' traditional focus on simply
providing audits and limited rebates
for specific hardware measures will
be of limited effectiveness. Most
customers lack the knowledge, inter-
est, or real incentive to pursue these
savings.

Therefore, New England’s energy
policymakers should require utilities
to adopt a program to design and
fund all cost-effective efficiency
measures at the user end. Each utility
would employ “design teams” that
would go into businesses and resi-
dences to determine the full package
of measures which beats the utility's
marginal cost of supplying power
over aperiod comparable tothe life of
the measures. The utility would be
required to draw from up-to-date
measures whose cost and perform-
ance had been certified by a special
engineering division or affiliate of the
company; ultimately, this task could
be assumed by a regional entity (see
recommendation 7 below). The utility
would then be required to install the
measures and fund them.

In a study commissioned by the
Boston Edison Company, Putnam,
Hayes & Bartlett analyzed a number
of options, and recommended such a
program to the utility (see Appendix
4). Such a program could initially
focus on the utility’s largest commer-
cial and industrial customers. Boston
Edison has recently responded by
beginning to develop such a pro-
gram, offering to pay all the costs of
efficiency designs and up to half the
cost of their implementation.

2, Customized Rebates

For those customers not readily
reached by the comprehensive de-
sign program, utilities should be re-
quired to provide funding to reim-
burse customers fortheir purchase of
efficiency measures. Rebates would
be made per kw or kwh of demon-
sirated savings, with the maximum
rebate amount equivalentto the pres-
ent value of the savings.

Item: Pacific Gas & Electric Com-
pany reporis thatinone yearalone its
customized rebate program elicited
new savings of 350 million kwh —
enough to supplgsover 50,000 New
England homes.

3. Targeted Mass Retrofits

While in general it is preferable to
install efficiency measures as part of
a comprehensive site analysis, many
measures (e. g. low flow shower-
heads, compact fluorescent light
bulbs, residential weatherization) are
so cost-effective and easy to install
that utilities should be required to
distribute or install them for nominal
cost on a mass basis.

4. Programs to Increase the
Efficiency of New Construction

As noted above, alarge portion of
growth in electricity sales and peak
demand over the next 15 years can
be accounted for by sales to new
buildings and facilities. New Eng-
land’s energy decisionmakers
should require utilities to help imple-
ment full efficiency in new construc-
tion, including:

m Hook-up fees and incentives.
Utilities should pay developers
or home purchasers anincentive
for incorporating high-efficiency
design into new construction,
and, conversely, assess the
developer or owner a fee for
inefficient design that reflects
the increased cost which the util-
ity incurs to service that unnec-
essary demand;

m Efficiency design assistance.
Utilities should make available to
developers at nominal cost ex-
pertise on high-efficiency build-
ing design and fixtures,

Item: The Bonneville Power Ad-
ministration has instituted a project in
which developers are paid the added
design and construction costs of
making new commercial buildings at
least 30% more electrically efficient
than required by a model regional
building code.3”

5. Load Management
Initiatives

Approximately 10% of New
England's total electrical generating
capacity is needed simply to meet
dramatic leaps in demand during a
few afternoon hours on a handful of
days of the year (typically in January
and August).®® Rather than building
expensive new capacity to meet
these infrequent demand “spikes,”
New England regulators should re-
quire utilities to develop programs
which will enable and encourage
customers to scale back their electri-
cal demand during these few crucial
hours, including:
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To avoid any possible energy shorifalls in the next two years,
the Council's load management proposals
should be adopted immediately.

m Rate structures which discour-
age electrical use during peak
demand hours, including rates
which réward customers for cur-
tailing consumption upon notice
by the utility;

m Utility funding of load manage-
ment measures such as equip-
ment that allows office buildings
to chill water at night for cooling
use during peak summer days,
and direct utility control of end-
uses such as hot water heating;

ltem: A report recently prepared
for the Washington Electric Cooper-
ative (VT) found that the utility could
shave its peak load by over 20%
through the installation of refrigera-
tor, water heater, lighting, electric
space heating and school lighting
and heating load management
measures.

m The formation of large com-
mercial and industrial custom-
ers into “load shedding coop-
eratives"” which can collectively
reduce their peak electric
demand, while sharing such
reductions among each
cooperative member in an
economically optimal fashion.

Ifthe region’s utilities are correct in
their recent claims that New
England’s current capacity will soon
be insufficient to meet peak load, itis
all the more imperative that these
measures be adopted immediately.

6. Regulatory Treatment of
Efficlency Investmenis

The region's utility commissions
should implement generic ap-

proaches to further encourage the
region's utilities to undertake effi-
ciency investments. These include:

m Allowing utilities to place capital
investments in end-use effi-
ciency into the rate base as if
they were investments in an
equivalent generating plant;

m Establishing minimum efficiency
investment targets for each util-
ity, such as the funding of all
measures which, on a life-cycle
basis, cost less than equivalent
generating capacity.

m Adjusting a utility's allowable
rate of return to reflect its degree
of progress in developing a truly
least-cost energy supply plan.

B. Longer-Term Actions:
Improving Planning And
The Market

To get the maximum cost-effective
electrical efficiency improvements in
place, utilities and consumers must
develop the requisite information,
and experience the requisite incen-
tives, to undertake these improve-
ments. Creating the proper balance
of planning and a correct market
environment for efficiency will take
more than simply utility action, includ-

ing:

7. Development of a New
England Energy Laboratory

As noted above, much of custom-
ers' — and utilities' — slow pace in
adopting efficiency measures stems
from lack of information about the
availability of various technolegies,

concerns about their reliability, and
an incomplete understanding of the
efficiency of existing end-uses, par-
ticularly in New England industry.

To rectify this gap, the New Eng-
land states should establish and fund
a New England Energy Laboratory.
With a full-time staff advised by ex-
perts from the utilities, the electrical
manufacturing industry, universities,
and independent research institutes,
the New England Energy Laboratory
would:

m Test and certify the reliability and
savings yield of available electri-
cal efficiency improvement tech-
nology, and make the results
available to both the public and
the utilities for use in planning
comprehensive efficiency de-
signs (item 1 above);

® Undertake studies of existing
electrical efficiency in various
end-use sectors in New Eng-
land; and

® Work with New England univer-
sities to develop research and
development programs for elec-
tricity improvement technology
and curricula for the training of
electrical engineers specializing
in end-use energy efficiency.

8. Integrated Least-Cost
Planning

The New England Governors'
Conference in their December 1986
Final Reportcalled for utility planning
to ensure that the region’s utilities tap
the cheapest supply sources — in-
cluding efficiency improvements —
first. To implement this idea, the New
England Energy Policy Council rec-
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Many of the Council's proposals can be adopted
quickly without significant change to the

utility or regulatory structure.

ommends that all utilities should be
requiredto prepare, for periodic regu-
latory review, integrated least-cost
electrical service plans which identify
the costs, risks, and environmental
impacts of various options available
to meet projected need.

9. Auctions for Efficiency
Improvements

To encourage the ultimate devel-
opment of a truly competitive market
for electrical efficiency, the region’s
utilities should develop an auction
process. As in the current system for
buying power from independent
power producers in Maine and Mas-
sachusetts, each utility would be
requiredto determine a supply decre-
ment and develop a request to solicit
bids to fill this decrement with effi-
ciency measures. Ultimately, the
auction could be expanded to include
bids for power supply as well as for
efficiency improvements, thus forc-
ing small power and utility-built plants
to compete directly against efficiency
measures.

10. More Energy-Efficient
Building Codes

As noted above, increasing the
electrical efficiency of new construc-
tion is a regional imperative. While
incentives and hook-up fees may
encourage such efficiency, New
England would benefit greatly from
establishing a legal “floor” for the effi-
ciency of new construction in building
codes. Despite some recent revi-
sions, no state building code in New
England fully captures cost-effective
efficiency levels. A regionwide model
code should be prepared for adoption
by each state.

C. Longer-Term Actions:
Regional Least-Cost
Efficiency Markets And
Coordination

New England's electricity genera-
tion and distribution system is more
tightly integrated than perhaps any-
where else in the nation: essentially,
all power in the region is dispatched
interchangeably, as if by a single util-
ity. Consequently, when cost-effec-
tive efficiency investments go un-
tapped in one utility’s territory, the
customers of other utilities suffer
through a higher-cost regional power
mix and the necessity of maintaining
an additional, higher regional “re-
serve margin.

Just as the region’s policy makers
should implement policies to ensure
that market distortions do not prevent
adoption of cost-effective efficiency
improvements within individual utility
territories, so also policies should be
implemented to ensure that the New
England region as a whole does not
miss out on cost-effective improve-
ments. These policies include:

11. Creating a Free Market in
Regional Electricity Services

To ensure that the region as a
whole taps maximum efficiency op-
portunity, several remedies must be
applied to existing regional market
distortions:

m The region’s utilities must elimi-
nate disincentives to efficiency
contained in the New England
Power Pool (NEPOOL) contract;

m The region’s utilities should work
toward wholesale price con-

tracts which more closely reflect
the market value of power;

= In evaluating the cost-effective-
ness of efficiency investment,
the region’s utilities should take
into account the market value of
“capacity” saved by efficiency
improvements which canbe sold
to other utilities in the region.

m Mechanisms should be estab-
lished to allow New England's
utilities to jointly fund efficiency
initiatives and share in the sav-
ings, just as is currently the case
with new power plants.

12. Regional Power Planning
Coordination

A mechanism must be created
that allows the New England region
to obtain better control over its long-
term electricity future. There must be
a regional forum to conduct ongoing,
publicly accountable power plan-

ning.

These proposals do not exhaust
the policy options that would help
realize the efficiency potential de-
scribed in this report. They are an
important start, however, and many
of them can be adopted quickly with-
out significant change to the utility or
requlatory structure. Q
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Improving electrical efficiency would enhance our competitiveness
and economic stability, accelerate job creation, and

improve environmental quality.

VIIl. Regional
Benefits of
Maximizing
Electrical
Efficiency

Meeting New England's future
electrical service needs through in-
creased efficiency rather than
through another round of new plant
construction is a strategy with
enormous benefits for the region.
Such an approach would enhance
our competitiveness and economic
stability, accelerate job creation, and
improve environmental quality.

A. Enhanced Competitive-
ness and Economic
Stability

New England uses approximately
40% more electricity per capita than
Japan, and 20% more percapita than
West Germany.*' Increasing our
electrical efficiency has obvious im-
plications for our international com-
petitiveness.

From a domestic standpoint, meet-
ing New England’s electricity needs
through efficiency improvements
could reduce long-run utility expendi-
tures for new power supply, and
hence electricity costs, by a substan-
tial amount in the coming decades.
For a region which already suffers
some of the highest electric rates in
the nation, this is not an insignificant
factor in its future attractiveness to
business and industry.

A light industrial manufacturer
deciding whether to locate a produc-
tion facility in New England or the

Midwest or South, for example, cur-
rently faces electric rates in New
England which are substantially
higher than in those other loca-
tions.*? This differential would widen
greatly if New England were to em-
bark on a new round of costly plant
construction. The last such construc-
tion binge in New England helped
contribute to the doubling of the
region’s average rates between 1974
and 1985, and left substantial capital
wasted on plants that were aban-
doned due to collapse in demand
growth.*® The huge rate volatility
which attends large construction
programs harms the competitive-
ness of existing New England busi-
ness and will discourage new electri-
cally intensive businessesfromlocat-
ing in the region.

By contrast, an efficiency improve-
ment strategy would lower costs and
increase the predictability and stabil-
ity of rates in New England. Unlike
conventional power plants, efficiency
improvements need not be pur-
chased in huge, indivisible “chunks,"
but can rather be purchased in kilo-
watt increments. This means that the
region need not commit itself to
enormous, long lead time capital in-
vestments subject to radical swings
in demand, interest rates, construc-
tion costs, regulatory requirements,
and other factors that inflate costs
and may ultimately lead to plant
abandonment.

Put another way, efficiency invest-
ments would allow New England to
manage and control power demand
ratherthanpassively respondingtoit,
where there is a risk and high proba-
bility of guessing wrong, When tens
of billions of ratepayer dollars are at
stake, this is the kind of control which
is vitalto the health of New England’s

economy.*4

B. Job Creation

In addition to ensuring lower rates
and rate stability, an aggressive effi-
ciency improvement program could,
according to a recent federal study,
be expected to result in up to four
times as many stable, high-quality
jobs in New England as would an
alternative strategy of massive plant
construction> As the study ex-
plains:

The literature generally concludes
that expenditures on conservation
generate more regional employ-
ment opportunities than expendi-
tures of the same size on power
plant construction and operation.
There are several contributing
reasons for this. First, conserva-
tion programs tend to be more
labor-intensive than construction
programs. Second, conservation
programs are less dependent on
imports from other regions than is
the construction of power plants.*®

In addition to these direct job im-
pacts, the efficiency improvement
strategy also increases jobs by free-
ing up for investment and expendi-
ture the precious capital resources
that would otherwise be spentonless
economically 7productive construc-
tion projects.” In other words, dol-
lars saved on plant construction can
be retained in the region to stimulate
growth.

Jobs associated with efficiency
improvements have several other
advantages over those associated
with plant construction:*8

m The incremental and flexible
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This report sets forth a path for New England'’s electricity future —
one which is less costly, less risky, and less environmentally

intrusive than the alternatives.
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nature of efficiency improve-
‘ment investments allows for
close matching of programs and
employment cycles;

m Efficiency improvements do not
demand rare labor skills requir-
ing extended training, andthus a
larger fraction of jobs can be
captured by local labor,

m Efficiency improvement projects
are geographically dispersed
anddecentralized, thus avoiding
the socially disruptive “boom
town" phenomenon associated
with large construction projects.

Policy makers should also note
that there is a very paricular eco-
nomic advantage which a program of
electrical efficiency improvements
would offer New England: the poten-
tial reinvigoration and enhancement
of the region's electrical equipment
and high-technology sector. While
major New England electrical manu-
facturers such as General Electric
suffer from downturns in turbine and
transformer orders, a major push for
efficiency such as is suggested inthis
report would create enormous de-
mand for other electrical products
such as high-efficiency lighting
equipment, motors, heating equip-
ment, etc. Similarly, accelerated
electrical efficiency investment
(much of the best of which involves
the use of computer-aided controls)
could benefit New England's high-
technology computer and electronics
industry, providing an important
buffer against any future downturn in
the regional economy.

In short, there is abundant evi-
dence that the program of efficiency
improvements described in this re-

port would put the region’s labor, as
well as capital, resources to their
most productive use.

C. Environmental Benefits

New England's quality of life — as
well as its ever-growing tourism in-
dustry — demands that our natural
resources not be sacrificed unneces-
sarily. As noted above in Section Il. ,
virtually every form of electricity gen-
eration — oil, coal, woed, nuclear,
hydroelectric, wind — requires some
trade-off of our air, water, or scenic
resources. Efficiency improvements
entail no such sacrifices.*®

New Englanders will resist the sit-
ing of major new generating and
transmission facilities until it can be
demonstrated that all cost-effective
efficiency opportunities have been
exhausted. Accordingly, the meas-
ures and policy initiatives discussed
in this report could spare the region a
new wave of acrimony and polariza-
tion that would no doubt result from
the pursuit of less environmentally
benign energy options. From an envi-
ronmental standpoint, then, aggres-
sive efficiency improvements are the
only energy source about whichitcan
be truly said: New England has eve-
rythingto gain, and nothingto lose. Q

IX. Conclusion

This report sets forth one path for
New England's electricity future —
one which the New England Energy
Policy Council believes is less costly,
less risky, and less environmentally
intrusive than any other alternative.

An extraordinary convergence of
events has focussed our region’s
attention on the key issues in our
electricity future. Now is the time to
act on the efficiency strategy laid out
in this report. If we do so, there is
every reason to be optimistic about
the future competitiveness and qual-
ity of life of New England. Q
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Appendix 1

Potential for Electrical Efficiency in New England

Overview

The purpose of this study was to determine the range of
potentialforimproving electrical efficiencyin New England
by the year 2005. To determine this range, the study
simulates the impact on electrical consumption of two
alternative events or “cases”.

In the first case, the study looks at what would happen
if all inefficient electricity-using equipment in homes, of-
fices and factories in New England were replaced by the
year 2005 with the most energy-efficient equipment that is
commercially available today. In the second case, the
study looks at what would happen if existing inefficient
equipment were replaced with the most efficient substi-
tutes likely to become commercially available during the
period 1987-2005.

To determine what is the most efficient currently com-
mercially available equipment, and how much electricity is
saved by such equipment, the study relies primarily on
information provided by the Lawrence Berkeley Labora-
tory ("LBL") (Berkeley, Ca.), afederally sponsored energy
research facility, and the American Council for an Energy
Efficient Economy ("ACEEE") (Washington, D.C.), an
independent research institute which has published
numerous studies of electrical savings potential around
the nation. In addition to providing this information, these
two organizations reviewed the study's “commercially
available” savings case for accuracy. To determine what
high-efficiency equipment is projected to become com-
mercially available during the study period, the study relied
on information provided by LBL, ACEEE, the federally
sponsored Battelle Pacific Northwest Laboratory, and
other sources cited.

In compiling the “commercially available” efficiency
case, the study utilized only those technologies and equip-
ment which save electricity at a cost which is less than that
of supplying equivalent electricity from a new power plant
coming on line in 1995, estimated conservatively at 4.8 -

6.7 cents per kilowatt hour in 1985 dollars. (ESRG 1987;
CEC 1985).

To determine how New England currently uses electric-
ity, and is expected to use it in the year 2005, the study
relies almost exclusively on data from the New England
utilities themselves, supplemented where necessary with
cited national and regional analyses (see discussion be-
low).

The tables presented in this appendix are summary

tables for New England.

Scope of Analysis

This study is the first detailed analysis ever undertaken
of New England's electrical efficiency potential by specific
categories of electrical use. The study utilizes the best
available data on current and projected use of electricity in
New England, and the impact high-efficiency technology
could have on that use.

Itisimportantto note, however, thatthe study's alternate
projections of electricity generation requirements are
estimates. No one, including the region's utilities, can
predict with mathematical certainty how much electrical
service (light, heat, refrigeration) will be demanded in the
year 2005 with and without efficiency improvements.
Indeed, to a large extent, the utilities do not even have a
precise accounting of how electricity is currently used in
the region. (For example, no utility in New England has
ever done a detailed empirical study of how its customers
currently use electricity in all sectors, and how efficient that
use is).

Using the most precise available utility and industry
data, the study indicates a reliable approximate range of
potential efficiency improvements, indicating that there is
avast untapped potential sufficient to warrant a reorienta-
tion of public policy to help capture that potential. These
estimates, however, should not be confused with a defini-
tive accounting: as the programs suggested in the
Council's plan are implemented and more becomes
known about the region's electrical use, that accounting is
likely to change in some of its numerical details.

It is also important to note that this study is not a
“forecast” or prediction of what will happen by the year
2005, in the way that the region's utilities traditionally
attempt to “forecast” electrical demand for future years.
Instead, the study estimates what electrical demand in
New England could be like in the year 2005 if 100% of all
cost-effective electrical efficiency improvements were
made. The study does not attempt to predict how many of
those efficiency improvements will in fact be made: that is
anissue forthe region’s regulators, utilities, and the public
to decide. The object of the study was to point out the size
ofthe potential to be realized, notto guess how completely
the region would grasp that potential if the Council's 12-
point action plan were adopted. Nonetheless, as noted
below, the 100% implementation assumption of the study
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is balanced by a number of conservative assumptions
(spelled out below) used in estimating the total efficiency
potential.

Methodology

As noted, this study compares estimated New England
electric use in the year 2005 at full efficiency with esti-
mated New England electric use assuming only the levels
of efficiency currently predicted by the region's ultility
companies.

The first step in this process was to determine how New
England currently uses electricity, and the level of electric
service which New Englanders are likely to demand inthe
year 2005 assuming only those efficiency improvements
for which the utilities have already planned. A summary of
New England's 1985 demand for electricity by specific
“end use” (e.qg. lights, motors, cooling, etc.) is set forth in
Table A. An estimate of New England's future demand for
electricity, as predicted by the utilities (with and without
any post-1985 efficiency improvements), is contained in
Table B.

In each New England state except Vermont, these
estimates were developed from data published by the
state's dominant electrical utility or utilities, supplemented
by studies from the Electric Power Research Institute and
other cited regional or national sources where end use
detail was absent. These data were then scaled up to
correspond to total reported sales for each state, in order
1o account for minor utility service territories. Inthe case of
Vermont, the Depariment of Public Service's proposed
Twenty Year Electric Plan was the source of demand
forecast and end use consumption data.

The second step in the study was to determine how
much of New England's electrical consumption in each
end use could be reduced inthe year 2005 by applying two
sets of energy-savings technologies: those which are
currently commercially available, and those which are
expected to become commercially available within the
study period. A list of the currently “commercially avail-
able” technologies utilized in the study, and the efficiency
improvements they yield, is contained in Table C-1, and
further described below. A list of the future commercially
available technologies, and the savings they are predicted
to yield, is set forth in Table C-2.

To calculate the potentialimpact of these high-efficiency
technologies on regional electricity consumption, the
study first applied an “efficiency factor” to each end use
reported in each state in 1985. This efficiency factor is
simply the amount of electricity consumed by a high-
efficiency technology (e.g. motor, light, or air conditioner)
expressed as a percentage of the electricity consumed by
the low-efficiency technology which it is assumed to re-

place. Put another way, the efficiency factor is the recipro-
cal of the “savings” for that end use identified in Table C-
1 and C-2. (For example, a high-efficiency motor which,
according to Table C-1, consumes 18% less electricity
than its low-efficiency counterpart has an efficiency factor
of .82). The result of applying these efficiency factors to
each end use in 1985 is to produce an estimate of reduced
electricity consumption for that end use had high-effi-
ciency technologies been fully utilized. Total end use
savings within each sector (residential, commercial and
industrial) were than added together and compared with
that sector's actual 1985 consumption to produce an ag-
gregate efficiency factor for the entire sector in that state.

To illustrate how this process worked, Tables D-1 - D-4
display how the sectoral efficiency factors and efficiency
savings for 1985 for “commercially available” technology
would have looked had they been calculated directly for
New England as a whole. (Instead, for greater accuracy,
this study calculated those efficiency factors and resultant
savings for each state separately and then totalled the
results to a regional figure). In addition to illustrating the
methodology of this study, Tables D-1 - D-4 also indicate
which electrical end uses in New England contain the
largest relative and absolute efficiency improvement po-
tential.

The next step in the study was to apply the sectoral
efficiency factors generated for each state to that state's
year 2005 sector-specific end use demand as projected by
the utilities (assuming no post-1985 efficiency improve-
ments took place). The resulting estimates — New Eng-
land electric consumption in the year 2005 with all cost-
effective efficiency improvements in place — are dis-
played in Tables D-5 and D-6.

Finally, these “full efficiency” estimates were then trans-
lated into commensurate regional electricity generation
requirements for the year 2005 (accounting for utility-
estimated transmission and distribution losses), and
compared with the utilities' current projections of year
2005 generation requirements. These comparisons are
displayed in Table B. They are the “bottom line" estimates
of efficiency improvement potential cited in the text of the
report.

An additional step in the study was to determine how full
implementation of the estimated year 2005 efficiency
improvements would affect year 2005 peak load. To
estimate peak impacts, the present study utilized an
empirical analysis of the relationship between energy use
and peak demand for specific electrical end uses in New
England (ESRG 1980). These end use correlations were
renormalized to the region's actual 1985 peak/energy
relationship and then applied to the reduced energy
demand resulting from the study's commercially available
technology case (C-1). The present analysis focussed on

-
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summer peak demand, since New England's utilities have
stated that New England’'s summer peak load is likely to
soon become the region’s annual peak. (NEPOOL,
1987a).

The resulting year 2005 summer peak demand at full
efficiency is displayed in Table E. The results, illustrating
peak reductions which are somewhat larger than energy
savings, appear conservative in light of other recent stud-
ies demonstrating that, especially in the commercial sec-
tor, peak reductions significantly outpace energy demand
reductions. (See Hunn, 1986; Geller, 1986; Norland, 1987,
Rosenfeld, 1987).

Technology Description

A general description of the technologies applied in the
commercially available technology case (C-1) follows:

Residential Measures

Appliances: The existing appliance stock is replaced
with today’'s most efficient commercial models listed in
The American Council for an Energy Efficient Economy,
The Most Energy-Efticient Appliances, (Fall 1986).

Water Heating: Demand for hot water is reduced by
installing flow-reducing shower (Energy Technology
Laboratories “Turboinjector”) and faucet fixtures (Energy
Technology Laboratories “modulator”), as well as clothes
washers (Gibson WS27M6-P) and dish washers (Caloric
DUS104-19) that use the least amount of hot water of
commercially available models.

The efficiency of producing hot water is increased by
reducing the temperature to which water is heated, insu-
lating the walls, top, and bottom of waterheater tanks,
installing valves that reduce convection losses through
water pipes connected to water heaters, and by insulating
hot water supply pipes running from the heater to supply
fixtures.

Lighting: Existing indoor incandescent light bulbs are
replaced by commercially available compact fluorescent
light bulbs (Phillips SL-18). Outdoor porch lights and
mercury vapor security lights are replaced by high pres-
sure sodium lighting.

Alr Conditioning: Existing stock of air conditioners is
replaced with models slightly exceeding newly enacted
federal appliance minimum efficiency standards and re-
flective window film (Heat Mirror) is installed to reduce
summer heat gain through windows.

Space Heating: Standard measures to reduce heat
loss from houses are applied as retrofits to existing homes
and as improvements in new construction techniques.
These measures range from weatherstripping and thor-
oughly sealing cracks & holes to increase roof or ceiling
insulation levels and installing storm doors and windows.

Commercial Measures

Lighting: Existing fluorescent lighting is replaced by
highly reflective fixtures (Maximum Technology “Bright
Idea") that allow the number of lamps to be reduced.
Standard lamps and ballasts are then replaced by high-
efficiency lamps (Phillips “Econ-O-Watt") and electronic
ballasts (Diablo) that require considerably less electricity
than standard equipment. Where appropriate, light-sens-
ing control systems are also installed so lighting output
becomes dependent upon the amount of natural light
available to the room or area being lighted. Existing
incandescent light bulbs are replaced with compact fluo-
rescent lamps and where appropriate high pressure so-
dium lights replace mercury vapor area lighting.

These lighting efficiency measures substantially reduce
electricity used for lighting and thus internal heat gain
which in turn decreases cooling and ventilation loads and
increases heating load. These load changes are consid-
ered in calculating savings potentials for heating, cooling,
and ventilation end uses.

Cooling: Cooling load is reduced by diminishing inter-
nal building heat gain, by improving lighting and motor
drive efficiencies and by reducing external heat gain by in-
stalling reflective window glass or film (Heat Mirror).

Cooling efficiency is improved by installing (where
appropriate) more efficient cooling equipment or “chillers”
(Trane Centravac) which canbe smaller in size (and price)
than the equipment they replace because loads have
been reduced, installing chillers that can operate at vari-
able load conditions (York Turbomodulator), by cleaning
cooling equipment condenser coils to improve heat trans-
fer, and by fiitering chiller water.

Ventilation: Ventilation load is reduced as a result of
lighting and motor drive efficiency improvements that
reduce internal building heat gain and also by reductions
in external heat gain by installing reflective glazing (Heat
Mirror).

Ventilation efficiency is improved by installing (where
appropriate) high efficiency motors, adjustable speed
motor drives, and high-torque fan belts (Uniroyal “High
Torque Drive”), which together substantially reduce drive
power requirements; by reducing duct friction and leaks to
further reduce drive power requirements; by installing
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“variable-air-volume” systems that respond to changes in
heating or cooling load by reducing the amount of condi-
tioned air flow to replace “constant volume™ air systems
that respond to varying load conditions by varying the
temperature of a constant volume of supply air (thus
substantially reducing air transport energy requirements);
by installing “economizers” that bring outside air into
conditioned spaces when it is cool enough; and by reduc-
ing ventilation when spaces are unoccupied by installing
timer or occupancy sensor control systems.

Heating:Heat loss from buildings is reduced by install-
ing standard envelope weatherization measures, ad-
vanced window glazing (Heat Mirror), and equipment that
recovers much heat currently lost through exhaust air
(Gaylord Heat Reclaim Unit).

Refrigeration: Cooling load is reduced by installing
glass doors and plastic strip curtains on vertical display
cases and suspending reflective film above “tub” display
cases 1o reduce radiant heating from lighting.

Cooling equipment efficiency is improved by installing
cooling systems that can respond efficiently to varying
cooling loads like multipiex parallel condenser andfloating
head pressure systems (McQuay Seasonmizer), by keep-
ing condenser coils clean, installing improved control
systems, and various other minor measures.

Water Heating: Where appropriate, measures de-
scribed under residential water heating are applied. In
addition, heat pump water heaters and systems that re-
cover heat from cooling condensers, waste water, and
exhaust air are installed, as appropriate.

Industrial Measures

Motor Drive: Where cost effective, high efficiency
motors (Reliance “XE") replace standard efficiency motors
and variable speed drives are installed. High efficiency
motors reduce losses in conversion of electrical energy to
mechanical energy. Magnetic losses are reduced by using
thinner stee! laminations inthe stator and rotor core and by
using more and better grades of steel. The airgap between
rotor and stator is minimized and more copper is used in
stator windings. Electronic variable speed drives adjust
the speed of motorsthey control by varying the voltage and
frequency of electricity supplied to the motor. When con-
stant speed motor drives are used in applications having
variable output requirements, control valves are typically
used to limit outputs when full output levels are not
required. Significant amounts of energy are wasted as a
result of constant speed drives providing full output levels
that in turn must be limited by control valves. Variable

speed drives reduce this waste by changing motor speed
to meet motor output demands.

Lighting: Measures described in commercial lighting
are applied as appropriate. It is assumed that existing
industrial lighting is more efficient than existing commer-
cial lighting.

Street Lighting: Remaining incandescent and mer-
cury vapor lighting is replaced with high pressure sodium
lighting. Existing street lighting is assumed to be at a
relatively high level of efficiency.

Measure Costs

Efficiency measure costs are expressed in terms of the
“cost of saved energy”, a method developed by Lawrence
Berkeley Laboratory. Such costs are calculated by divid-
ing the net installed capital cost of an efficiency measure
by the measure’s discounted lifetime electrical savings. A
detailed description of how to make such calculations is
presented at p. 8 in RMI (1987). In most such calculations
by RMI, the value of any reductions of non-electrical oper-
ating costs are also taken into consideration (for example,
replacement of incandescent light bulbs with compact
fluorescent lightbulbs avoids the repetitive installation
labor costs since the efficient bulbs have much longer
lives).

Savings Not Considered

Many potential electrical savings, and factors likely to in-
crease the range of economic savings, were excluded
entirely from the study's "commercially available™ technol-
ogy case (C-1). These excluded potential savings are
discussed below:

New or Improved Technology: Improvements in
efficiency technology occurring during the forecast period
were not considered. End use efficiency factors were
calculated using efficiency measures currently available
or that could foreseeably enter the marketplace within a
few years. Electricity efficiency technology is progressing
rapidly and such progress will likely continue through the
forecast period, particularly since the market for such
measures will expand greatly as efficiency programs
become more effective throughout the country. In many
end-use areas, prototype efficiency-raising measures
exist with considerably greater efficiencies than those
selected for the calculations. Where available, engineer-
ing analysis of such measures generally shows potential
for considerable efficiency improvements beyond the
prototype levels.
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Cost Reductions: Future efficiency technology cost
reductions were not considered. Most efficiency meas-
ures usedto calculate end use efficiency factors are either
not in full scale production or will be produced in much
greater numbers as the marketplace forthem expands. As
production increases, efficiency measure costs are likely
to drop. The market share of efficiency measures is
anticipated to grow substantially evenwithout major public
policy changes. For example, an article in the January 28,
1986 London Financial Times stated thatcompactfluores-
centlight bulbs “are expectedto take two-thirds of the [U.S.
screw-in bulb] flighting market by the year 2000".

Retrofit Applications vs. New Buildings: End
use efficiency factors were in most cases calculated using
efficiency measures that are cost-effective in retrofit appli-
cations. These efficiency factors thus generally underes-
timate the savings potential in new buildings and plant,
which comprises a substantial portion of the baseline
forecast demand increase between 1985 and 2005.

Transmission and Distribution Improvements:
Forecasted improvements in the efficiency with which
electricity is transmitted and distributed (see NPPC 1986
at p. 62-63) are excluded from the study's "commercially
available" technology case. These improvements, if in-
cluded, would further decrease the generation require-
ments set forth in Table B.

Conservatisms on Industrial Savings

m Uncertainty of existing eficlencles: Uses of elec-
tricity by New England industries and the efficiency of
‘embedded” industrial electrical equipment is not well
understood. The progression of increasingly detailed
electricity efficiency studies over the past decade sug-
gests that as electricity use becomes better understood,
estimates of efficiency potential increase. This situation is
likely true for industrial electricity use.

m Industrial drive trains: Substantialimprovements in
the efficiency of industrial drive trains, which link motors to
process equipment, may well be possible and have not
been considered. Olivier (1983) considers such opportu-
nities in British industry and projects substantially greater
potential for reductions in industrial electricity use than do
this study's calculations.

m Process improvements: Possible future industrial
process improvements reducing drive or other electricity
end-use requirements have not been considered. One
example is an experimental pulping process using geneti-
cally engineered organisms to break down wood fiberinto
pulpwhich, if perfected, could substantially reduce pulping
electricity requirements.

m Usage trends: While the long-range demand fore-
casls underlying base case year 2005 electricity demand
assume recent trends of increasing electricity use per unit
of industrial output will continue through the forecast
period, recent research on industrial electricity use trends
in both the U.S. and Japan (Kahane 1987, 1987a) has
found that “[industrial] productivity increases and strong
market performance need nol necessarily be accompa-
nied by increases in unit electricity consumption”, This
work finds that Japanese electricity consumption per unit
of output in 1984 was lower than in the U.S. Part of this
difference was “due to higher Japanese penetration of
electricity efficiency equipment, including EAF conserva-
tion technology, variabie speed motor controls and more
efficient cement industry grinding equipment, i.e. the re-
sult of faster Japanese adoption of technologies which are
also economic in the U.S.".

Note on "Khazoom Effect"

New England electricity demand forecasting conducted
by NEPOOL for the region's utility companies incorpo-
rates an assumption that residential consumers will make
more use of efficient home appliances since they cost less
touse, resulting in some (or all) of the theoretical electrical
savings provided by such appliances being “taken back”
by consumers. This “effect” was suggested in Khazoom
(1980), and has been recently critiqued in Goldstein
(1986). Goldstein finds almost no scientific study of effi-
ciency take-backs due to increased appliance efficiency,
and concludes that while the so called “Khazoom effect” is
superficially plausible, it is likely to be small and difficult to
even measure, if it occurs at all. Goldstein further cites
studies of energy usage, product utilization, and efficiency
trends for televisions, air conditioners, and automobiles
that show no signs of measurable take-back effects. O
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Table B
New England Electricity
Generation Requirements

Table A
End Use of Electricity
New England 1985 (GWH)

% of
End Use ME VT NH CcT MA Ri Total Total
Industrial Motor Drive 3209 1190 1941 3966 7079 923 18308 20.7
Lighting 2109 820 1402 5105 9377 1153 19966 22.6
Residential appliances 1787 806 1205 3873 6375 1113 15159 17.2
Space heating 1108 461 1105 1909 3608 513 8704 9.9
Water heating 804 505 579 1606 2231 330 6055 6.9
Space cooling 116 49 143 1690 2419 287 4704 5.3
Ventilation 223 88 154 954 1224 266 2909 33
Commercial refrigeration 202 80 139 964 1436 168 2989 3.4
Process heating 103 76 229 823 816 118 2165 25
Commercial cooking 35 13 25 266 274 15 628 0.7
Electrolysis 71 26 138 587 283 106 1211 1.4
Miscellaneous 58 238 40 1755 3011 437 5539 6.3
Totals 9825 4352 7100 23498 38133 5429 88337

Sources: New England Ulilities; EPRI Journal, October 1984, p. 3; ESRG (1986); RMI(1985);

See "Methodology” section of this Appendix.

1985 Year 2005 Year 2005 % Savings
Projections Production Production Savings over Utility
Efficiency
Utility without efficiency 95757 152924
Utility with efficiency 145732
NEPOOL 144222
Commercial efficiency technology (C-1) 60740 95466 50266 345
Potential efficiency technology (C-2) 39444 63406 82326 56.5

Notes

1. “Utility” projections are totals of state projections scaled up from major utility forecast data. Individual utility projec-
tions are within or extended from long-range load forecasts. (See “Methodology” section of this Appendix).

2. NEPOOL projection is extended from a year 2002 projection in NEPOOL (1987), p. 4.

3. Current transmission and distribution losses are assumed to be 7.8% of net energy, from NEPOOL (1986),
p. 10.

4. Conservation voltage reduction (CVR) and distribution circuit management (DCM) measures are assumed in the
“potential efficiency” (C-2) projection. These measures are assumed to save 2% of gross input in Case C-2. See
NPPC (1986), p. 6-2 to 6-3 for CVR/DCM measure discussion.
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Table C-1

Sources of Electricity End-Use Efficiency Data
(Commercially Available Technology Case)
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End Use Measure Savings Cost Source
(cents/kwh)
Residential
Refrigerator Whirlpool ET17HK1M uses 744 kwh/year 1.2 Geller (1987), p. 3-40
note 17, & p. 3-12.
Freezer Woods OC50 (chest) uses 450 kwh/year 0.4 Geller (1987), p. 3-40,
note 20.
Frigidaire UFE16DL (upright) uses 610 kwh/year Geller (1986a), p. 5.
(weighted ave. @ 50/50) (530 kwh/year)
Cooking Improvements: 18.6% 2.1 Geller (1987), pp.
3-24 and 3-25
increased insulation
improved door seals
reduced thermal mass
new heating element configuration
reduced contact resistence (surface)
more reflective pans beneath elements
Lighting Package of measures: 60% 2.1 Krause (1987),;
compact flourescents Geller (1987), p.
for incandescents 3-16 to 3-18;
Phillips/Norelco SL-18 Davis (1987)
high-pressure sodium for porch & yard (fitting problems).
security lighting
TV Best available models:
color tv uses 150 kwh/year 0.0 Hunn (19886), pp.
253-254.
b&wtv uses 25 kwh/year 0.0 Hunn (1986), pp.
255-256
Clothes dryer moisture sensor model 10-15% 4.7 Geller (1987),
Sears #26F66811N p. 3-20
Dish washer models w/no-heat drying cycle 33% 0.0 Geller (1587a)
Sears #22F15071N Sears (1987), p. 1592
Clothes washer N/A 0% N/A

End Use Measure Savings Cost Source
(cents/kwh)
Water heating Package of measures: 50% <25 Hunn (1986), pp. 89
& 212-220.
tank wrap & id., pp. 213-214,
bottom board insulation & 222
anti-convection valves id., p. 220,
pipe insulation id., p. 220.
low-flow fixtures id., p. 215.
front-loading clothes washer id., p. 164.
Gibson WS 27M6-P NPPC (1986), V.II
pp. 5-29.
water-efficient dishwasher Hunn (1986), p. 164.
Sears #22F15565N NPPC (1986), V.II
pp. 5-29.
Room a/c upgrade to EER of 9.0 24% 4.2 Krause (1987)
Central a/c upgrade to SEER of 10.0 34% 45 Geller (1987),
and reflective Table 3.11 & p. 3-22.
window film Krause (1987)
Space heating envelope improvements 40% 2.0 Krause (1887)
(package costing up to $0.02/kwh)
Heating auxillary heating load reduction from 30% <25 Krause (1987)
envelope improvements
Commercial
Cooling Combined savings 50%'
(load reduction &
improved efficiency)
load reduction from: 30%
lighting savings
(about 15% of lighting savings)
reflective windows/film Usibelli (1985), pp.
(Heat Mirror) 6-1 & 6-60 to 61.
Package of measures: 30% 2.0
economizers Usibelli (1985),

high-efficiency chillers
Trane Centravac

chiller downsizing

chiller capacity modulation
York Turbomodulator

filter chiller water

clean condenser coils

p. 2-19.
id., p. 2-8.

Usibelli (1985), p.
2-12.
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End Use Measure Savings Cost Source
(cents/kwh)
Ventilation combined savings 60%" Usibelli (1985), p. 2-74.
(load reduction & improved efficiency)
load reduction from lighting savings
(15% of lighting savings) 35%
package of measures: 40% 4.3
high-torque fan belts RMI (1986d), pp.
Uniroyal High Torque Drive 23-24
duct/fan cleaning Usibelli (1985), pp.
2-67.
high-efficiency motors id., p. 2-73.
variable air volume (VAV) id., p. 2-62 to 2-64.
conversion
cut duct friction id., p. 2-68.
tape duct leaks id., p. 2-67.
scheduled controller id., p. 2-70.
occupancy sensors id., p. 2-71
Heating net savings 0%
(load increase from lighting savings
& improved efficiency)
load increase (20-25%)
package of measures: 24.6% <25 Gardiner (1984),
pp. D-30ff.
shell improvements Mazzuchi (1982)
O & M improvements
advanced glazing
Heat Mirror glass
heat recovery from exhaust air Mazzuchi (1983)
Gaylord Heat Reclaim Unit
Lighting package of measures: 70% <2.0 PH & B (1987), Table
VI-1, pp. VI-51t0 9.
Davis (1987)
high-efficiency bulbs Usibelli (1985), p. 5-13.
Phillips-34W Econ-o-Watt Lite White lamps
electronic dimmable ballasts id., pp. 5-5 10 5-6.
XO Industries
specular imaging reflectors Davis (1987)
Maximum Technology "Bright Idea”
day-light dimming Usibelli (1985), pp.
5-5, 5-6, 5-28, & 5-29.
Refrigeration best available measures 50% EPRI (1986a)
(typically): <2.0 PG & E (1986)

glass doors and strip curtains for display cases

multiplex unequal parallel compressors
evaporatively cooled condensers

hot gas defrost

floating head pressure
mechanical/ambient subcooling
energy management controls
dedicated dehumidification

Usibelli (1985), Ch. 3.

End Use Measure Savings Cost Source
(cents/kwh)
Water heating package of measures: 40% <25
residential measures as Hunn (1986), pp.
appropriate 89 & 212-220.
flow reduction devices id., p. 215.
heat recovery systems Mazzuchi (1983), p. iii.
Coodking best available equipment 20% 1.0 RMI (1987), p. 25
RMI (19864d), p.
12-13.
Miscellaneous package of motor 30% 2.0 RMI (1985),
improvements & selective pp. 142-143
purchase of office equipment
Industrial
Motor drive average savings from high 18.3% 3.4 Geller (1987), pp.
efficiency motors & adjustable 3-310 3-7.
speed drives
Electrolysis n/a 0% n/a
Process heating package of measures: 10% 0.2 RMI (1987), p. 44
insulation Train (1985), at 11:304-
312.
control systems
Lighting package of measures 32% 2.0 Geller (1987), p. 3-7 to
(typlcally): 3-9.
high pressure sodium for mercury
flourescent upgrade
(applied to scenario based on
Arkansas industrial survey)
Space heating package of measures: 25% <2.0 RMI (1885), pp.
144-145
weatherization
heat recovery
Agriculture
Dairy farming package of measures: 48% <2.5 RMI (1985), p. 146-147.

more efficient milk coolers

heat pumps for residual water heating
lighting improvements

fanpower reductions
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Notes

1. Ventilation and cooling load reduction is assumed to be
30% of lighting savings [reduced to be conservative, from
the 35% figure assumed in Putnam, Hayes, & Bartlett
(1987), p. VI-7]; savings are allocated equally (in amount)
between ventilation and cooling (see RMI(1987), p. 18 for
a review of simulation results regarding lighting savings/
HVAC interactions). Heating load increase is estimated to
be 20-25%. Cooling and ventilation savings from effi-
ciency measures are substantially reduced (to be conser-
vative) from combined eligibility & savings calculations for
these end uses in RMI (1887).

2. Costs of “packages of measures” are typically weighted
averages for the entire package. Package cost scenarios
for commercial cooling, ventilation, and water heating are
from RMI (1987). Package cost scenarios for industrial
motor drive and lighting are from Geller (1987).

3. Example product names and model numbers are listed
for selected measures.

Table C-2

Sources of Electricity End-Use Efficiency Data
(Potentially Available Technology Case)

End Use Measure Savings Cost Source
cents/kwh
Residential
Refrigerator Advanced technology uses 176 kwh/year 3.0 Geller (1986), p. 3-16,
3-9, Table 1.
Freezer Advanced technology uses 135 kwh/year 3.0 Geller (1986), p. 3-20,
Table 3.
Cooking package of measures: 50% <4.7 RMI (1886c), pp. 15 -
17 & 20 - 21.
microwave ovens Geller (1986), pp. 7-110
increased insulation
improved door seals
reduced thermal mass
improved oven controls
bi-radiant ovens
new heating element configuration
reduced contact resistance (surface)
more reflective pans beneath elements
reduced heat capacity elements
induction cooktops 7- 16.
Lighting package of measures: 85% 21 Krause (1987)
Davis (1987), fitting
compact flourescents for incandescents problems.
(advanced lamps)
high-pressure sodium for porch & yard
security lighting
TV best available models:
color tv uses 60 kwh/year 0.0 RMiI (1986¢), p. 17.
b&wiv uses 25 kwh/year 0.0 Hunn (1986), pp. 255 -
256
Clothes dryer heat pump dryer 55% 6.6 Geller (1987), p. 3-21,
Table 3.10
Dish washer Ecotech (water pressure driven) 100% <3.0 Geller (1986), p. 4-20,

Table 3
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End Use Measure Savings Cost Source
cents/kwh
Clothes washer package of measures: 55% 14-33 RMI (1986¢), p. 14
&17-18.
improved controllers
high-efficiency motors
power factor controllers
Water heating package of measures: 83% Hunn (1986), p. 89 &
tank wrap & bottom board <25 212-220
insulation id., p.213-214
anti-convection valves
pipe insulation
low-flow fixtures
front-loading clothes washer Hunn (1986), p. 164.
Gibson WS 27M6-P NPPC (1988), V.II p.
5-29.
water-efficient dishwasher Hunn (1986), p. 164.
Ecotech NPPC (1986), V.1l p.
5-29.
heat pump water heater
solar heaters
Room a/c upgrade to EER of 11.5 31% <5.0 Krause (1987)
Central a/c package of measures: 41% <5.0 Geller (1987), Table
3.11&p.3-22.
reflective windows/films
internal gain reductions
upgrade to SEER 11.0/downsize
Space heating package of measures: 80% <5.0 RMI (1885), p. 139.
envelope improvements:
retrofit measures up to $0.06/kwh
superinsulation
advanced glazing
heat pump heating systems
solar heating systems
Heating auxiliary load reduction from 30% <2.5 Krause (1987)

envelope improvements

Commercial

Cooling combined savings 80%' RMI (1986d), p. 42.
(load reduction & improved
efficiency)
load reduction from: 50%

better lighting efficiency

reduced internal gain from motors
advanced glazing

envelope improvements

End Use Measure Savings Cost Source
cents/kwh
Cooling package of efficiency 50% 2.0 RMI (1987), p. 33 - 34.
measures:
economizers Usibelli (1985), p. 2-19.
high-efficiency chillers id., p. 2-8.
chiller downsizing RMI (1987), p. 28-30.
chiller capacity modulation Usibelli (1985), p. 2-12.
filter chiller water RMI (1986d), p. 17.
clean condenser coils RMI (1986d), p. 16 - 17.
Ventilation combined savings (improved 60%' Usibelli (1985), p.2-74.
efficiency & load reduction 35%
from lighting savings
(15% of lighting savings)
package of measures: 40% 4.3 RMI (1987), p. 33 - 34.
high-torque fan belts RMI (1986d), p. 23 - 24.
duct/fan cleaning Usibelli (1985), p. 2-67.
high-efficiency motors id., p. 2-73.
variable air volume id., p. 2-62 to 2-64.
(VAV) conversion
cut duct friction id., p. 2-68.
tape duct leaks id., p. 2-67.
scheduled controller id., p. 2-70.
Heating net savings 25%!
(load increase from lighting
savings & improved efficiency)
load increase (20-25%)
package of measures: 50% <25 RMI (1987), p. 31.
shell improvements Gardiner (1984), pp. D-
30ff.
O & M improvements
advanced glazing
heat recovery
heat pumps
Lighting package of measures: 85% 1.2 RMI (1987), p. 23 & 34

high-efficiency lamps

(advanced lamps)

electronic dimmable ballasts

XO Industries

specular imaging reflectors
Maxiumum Technology “Bright Idea™
day-light dimming

day-lighting

improved maintenance (cleaning)

Davis (1987)
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End Use Measure Savings Cost Source End Use Measure Savings Cost Source
cents/kwh cents/kwh
Refrigeration best available measures: 50% <2.0 Usibelli (1985), Ch.3 Lightin ackage of measures: 70% RMI .
multiplex unequal parallel compressors EPRI (1986a) ghing P g e %€2 1 :g (1985), pp. 144
evaporatively cooled condensers PG&E (1986) high-frequency HID ballasts RMI' (1986a)
hot gas defrost RMI (1986c), pp. 9-11 commercial sector measures as applicable
floating head pressure advanced lamps
mechanical/ambient subcooling —
energy management controls Space heating package of measures: 25% <2.0 RMI (1885), p. 144 -
dedicated dehumidification - . 145
weatherization

gain reduction measures:
flexible air barriers
food case enclosures -

heat recovery

Agriculture
Water heating package of measures: 85% 0.1 RMI (1987), p. 24
flow reduction measures
heat recovery Mazzucchi (1983) Dairy farming package of measures: 48% <25 RMI (1985), p. 146 -
heat pump water heaters o ' 147.
standby loss reduction measures more efficient milk coolers
heat pumps for residual water heating
Cooking best avallable equipment 30% 1.0 RMI (1987), p. 25 lighting improvements
RMI (1886d), p. 12 - 13. fanpower reductions
Miscellaneous package of motor 30% 2.0 RMI (1985), p. 142 -
improvements & 143
selective purchase
of office equipment
Industrial
Motor drive package of drive Iimprovements: RMI (1985a)
efficient motors
adjustable speed drives
fast control systems
power-factor controllers
improvements in mechanical drive train
Process industries 22.5% <2.0 RMI (1985), pp. 144 -
145.
Other industries 40% <2.0 RMI (1985), pp.
144 - 145,
Electrolysis n/a 5% <25 RMI (1985), pp. 144 -
145
Process heating package of measures: 20% 0.2 RMI (1987), p. 44
insulation Train (1985), at 11:304-
control systems 312.
heat recovery Notes

1. Ventilation and cooling load reduction is assumedtobe  Heating load increase is estimated to be 20-25%. Cooling
35% [Putnam, Hayes, & Bartlett (1987), p. VI-7]; savings  and ventilation savings from efficiency measures are from
are allocated equally (in amount) between ventilationand  combined eligibility and savings calculations forthese end
cooling (see RMI (1987), p. 18 for a review of simulation  uses in RMI (1986d, 1987).

results regarding lighting savings/HVAC interactions).
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Table D-3
o Table D-1 _ _ Commercial Sector Efficiency Potential -
Total Efficiency Potential with Commercially Available New England 1985
Technology — New England 1985
Electricity Efficiency Efficiency Savings
Electricity sales Efficiency Efficiency Sales Savings End use %Sales  sales (1985) factor Gsa:es (GWH)
Sector 1985 (GWH) factor (GWH) (GWH) (GWH) (GWH)
- Cooling 0.12 3379 0.50 1690 1690
Residential 31929 0.62 19659 12270 Ventilation 0.10 2873 0.40 1149 1724
Commercial 29357 0.49 14307 15050 Heating 0.11 3151 1.00 3151 0
Industrial 25156 0.81 20463 4693 Lighting 0.43 12581 0.30 3774 8807
Streetlighting 794 0.70 556 238 Refrigeration 0.10 2052 0.50 1476 - 1476
Other 1101 0.63 693 408 Water heating 0.03 902 0.60 541 361
Miscellaneous 0.10 2897 0.70 2028 869
Toals 88337 55678 32659 Cooking 0.02 622 0.80 498 124
Totals 29357 14307 15050
Overall efficlency factor: 0.49
L SRR , Table D-4
Residen tla;VSectl‘;_)r EI- ff ":;31"9 ?; Potential — Industrial Sector Efficiency Potential -
ew en n
gia New England 1985
1985 1985 Effic. Efficiency Efficiency Savings £l el Etricl Savi
End use %sales GWH KWHjear KWH/year  factor  sales (GWH) (GWH) o — : 90'1':;0;? B C' eﬂﬂ c :a':gg ?(‘;J;%S
Refrigerator 0.192 6136 1203 744 0.62 3795 2341 e e °‘°’((GWH; acto (GWH) )
Freezer 0.043 1361 1123 530 0.47 642 719
Range 0.078 2478 754 0.81 2007 471 Motors/process 0.364 9153 0.82 7478 1675
Lighting 0.093 2974 689 0.40 1190 1784 Motors/other 0.355 8922 0.82 7289 1633
TV 0.060 1901 336 175 0.52 990 911 Electrolysis 0.048 1198 1.00 1198 0
Clothes dryer 0.070 2225 889 0.88 1958 267 . Process heat 0.085 2141 0.90 1927 214
Clothes washer 0.009 277 78 1.00 277 0 Lights 0.134 3369 0.68 2291 1078
Dish washer 0.018 589 302 0.67 395 194 Space heating 0.015 373 0.75 280 93
Water heater 0.159 5076 3485 0.50 2538 2538
Room a/c 0.030 971 385 0.76 738 233 oMl i 20403 Do
Central a/c 0.009 299 1096 0.66 197 102 g
Space heating 0.131 4169 9281 0.60 2501 1668 Ouieai-efficlncy factor: 001
Heating aux. 0.028 803 271 0.70 632 271
Miscellaneous 0.080 2570 508 0.70 1799 771
Totals 31929 19659 12270
Overall efficiency factor: 0.62
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New England Electricity Consumption with
Commercially Available Technology (C-1) (2005)

Table D-5

Actual Utility w/o Utility w/ Commercial

1985 efficiency efficiency technology
State (2005) (2005) (2005) Savings
Maine 9825 19814 17365 13316 6498
New Hampshire 7100 12565 12110 8039 4526
Vermont 4352 6967 6526 4227 2740
Massachusetts 38133 53055 52518 32742 20313
Rhode Island 5429 7688 7127 4638 3050
Connecticut 23498 40985 38793 25106 15879
Totals 88337 141074 134439 88068 53006

Table D-6
New England Electricity Consumption with
Potentially Available Technology (C-2) (2005)

Utility w/o Utility w/ Potential

Actual efficiency efficiency  technology
State 1985 (2005) (2005) (2005) Savings
Maine 9825 19814 17365 9456 10358
New Hampshire 7100 12565 12110 5355 7210
Vermont 4352 6967 6526 2779 4188
Massachusetts 38133 53055 52518 21871 31184
Rhode Island 5429 7688 7127 3209 4479
Connecticut 23498 40985 38793 17034 23951
Totals 88337 141074 134439 59704 81370

Power to Spare » Appendix 45

Table E
New England Summer Peak Demand (MW)
Actual 1985 Projected 2005 % Savings
Utility-Based Forecast 17059 27749 NA
Efficiency Forecast NA 16500 40.5

Notes

1. Projected 2005 peaks calculated using efficiency factors from Table C-1 and end use peak factors from ESRG
(1980) renormalized to NEPOOL actual 1985 peak by 1.082 multiplier.

2. Extending the current NEPOOL forecast ( NEPOOL 1987) would yield 2005 peak demand of 25683 MW.

3. Projected 2005 efficiency forecast peak excludes additional savings possible from load management measures
described in report.
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Appendix 2

A Twelve Point Electric Efficiency Action Plan
for New England

To realize the full “technical potential” of electrical effi-
ciency improvements outlined in this report, the region's
decisionmakers should take the following twelve specific
steps to overcome obstacles to those improvements.

These twelve steps are divided into short-term and long-
term actions. The short-term actions are aimed at taking
advantage of all cost-effective efficiency opportunity
within our existing knowledge base and market structure.
The longer term actions are designed to improve that
knowledge base and market structure to put efficiency
improvements on a truly equal footing with electricity
generating investments.

A. Short-Term Actions: Pump-Priming By
The Utilities

Much has been written about the desirability of allowing
electrical efficiency technologies simply to compete on
their own merits on the open market place with electricity
itself, rather than having utilities plan for increased effi-
ciency investments on behalf of their customers. Many
utilities have argued, with some justification, that their
expertise is in producing and distributing kilowatt hours,
and that it is a tall order to expect them to reorient their
business toward delivering electrical services (that is,
light, heat, motor drive) with the fewest possible kilowatt
hours. Better, some say, to leave it all to the “free market.”

However, as we have seen, numerous obstacles stand
in the way of a completely free and efficient market for
electricity savings: lack of readily accessible information;
the inability of customers to reap the full value of their
efficiency investments; and the shorter paybacks required
by end-use customers. As aresult, large energy efficiency
potential is going untapped and in some cases lost forever
(new residential and commercial construction, for ex-
ample).

The region's utilities have the capital and obvious incen-
tive to achieve very large efficiency gains in their custom-
ers’ use of electrical services over the next several years.
Bytaking afar more active role in efficiency improvements
than is presently the case, the utilities can buy valuable
time for the region, create markets for efficiency technol-
ogy, and defer the need for new generating capacity until
a fuller transition to market-based efficiency can take
place.

Several specific actions should be taken within the next
year to ensure that the region’s utilities play this role:

1. Comprehensive End-Use Efficiency Design.

Recent analysis has suggested that New England utili-
ties' traditional focus on providing information and provid-
ing limited rebates on specific hardware measures will be
of limited effectiveness for several reasons:

m The utilities' information and market incentive efforts
have often been limited to “first generation” efficiency
measures such as water heater wraps and 34W
fluorescent tubes rather than on the full range of
current available technology in high-efficiency light-
ing, motor drive, etc.

m As discussed in Section VI., electricity consumers
(even large and sophisticated businesses) lack the
time, information, incentive, and necessary capital to
respond fully to rebates and informational programs;

m The focus on specific hardware or third-party “shared
savings" contractor programs risks harmful “cream-
skimming” in which only the easiest measures are
installed (e.g., lighting tube replacement), to the
exclusion of other measures with higher costs but
even greater savings (e.g. installing task lighting and
sophisticated lighting controls).

All of these factors have pointed to the need for more
active utility involvement in designing and funding com-
prehensive efficiency improvements for their end use
customers. Only the utility can capture the full system
value of efficiency measures; just as important, the utilities
have a significant reservoir of credibility with customers
(particularly industrial and commercial customers) which
could be utilized to overcome skepticism toward new
technologies.

A recent report commissioned by the Boston Edison
Company and prepared by the consulting firm Putnam,
Hayes & Bartlett (Appendix 4) sets forth a proposal which
capitalizes on the utility’s resources and overcomes many
of the barriers identified above. The proposal, if adopted
New England-wide, would require each utility to develop
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the capability to perform or have performed for it site-
specific efficiency designs. The utility's “design teams”
would determine the full package of efficiency measures
which beats the utility's marginal cost of supplying power
over a period comparable to the life of the measures.

The utility would be required to draw from up-to-date
measures whose cost and performance had beencertified
by a special engineering division or affiliate of the com-
pany; ultimately, this certifying function could be replaced
by the New England Energy Laboratory (see 7 below). For
a typical office building, for example, the “design team”
might determine that significant savings could be gained
through installation of new lighting measures (compact
fluorescent bulbs, high-frequency ballasts, daylight dim-
mers, occupancy sensors, “task” lighting), installation of
triple-glazed windows, high-efficiency air conditioning
units, etc.

After determining the optimal package of efficiency
measures, the utility would be required to install the
measures and fund them (possibly with appropriate cost-
sharing by the customer).

Recently, the Boston Edison Company announced that
it would pursue such a program for its 1500 largest com-
mercial customers.' Because it will take some time for this
program to reach its full effectiveness New England-wide,
the initial focus — as with Boston Edison — should
probably be onthe utility’ largest commercial andindustrial
customers and on areas where savings potentialis known
now to be the largest: lighting and motors.

2. Customized Rebates

In addition to offering comprehensive end-use effi-
ciency design, the utilities should be required to provide
funding to reimburse customers for their purchase of
efficiency measures. Rebates would be made per kw or
kwh of demonstrated savings, with the maximum rebate
amount equivalent to the present value of the utility's long-
term marginal cost. Periodic re- audits may be necessary
forsmall buildings to ensure that savings, and concomitant
energy management practices, are being maintained. To
encourage the full adoption of all cost-effective measures,
this program should include joint utility-customer sharing
of the cost of feasibility studies to determine specific end
use improvements and their cost.

Pacific Gas and Electric Co. has successfully imple-
mented sucha program, and reports both high penetration
rates and significant savings.2 The Bonneville Power
Administration has also recently introduced such a pro-
gram to encourage electrical efficiency improvements in
the Pacific Northwest's aluminum sector; in this program,
the utility pays aluminum smelter operators afixed amount
for every kilowatt hour saved, however that savings is
accomplished.

3. Targeted Mass Retrofits

While in general it is preferable to install efficiency
measures as part of a comprehensive site analysis, many
measures (e.g. low flow showerheads, compact fluores-
cent light bulbs, residential weatherization) are so cost-
effective and easy to install that utilities should be required
to distribute or install them for nominal cost on a mass
basis.

Along these lines,

m Mass commercial lighting retrofits have been pro-

posed recently for Austin and Seattle;

m Nearly all electrical resistance-heated houses in
Hood River County (Oregen) were weatherized; and

® The municipal utility in Traer, lowa, in cooperation
with North American Philips Lighting Co., recently
distributed high-efficiency light bulbs to all of its resi-
dential customers, for an estimated savings of $50
per year per household.

4. Programs to Increase the Efficiency of New Con-
struction

As discussed in Appendix 3, a large portion of growth in
electricity sales and peak demand over the next 15 years
can be accounted for by sales o new buildings and facili-
ties. Yet, if present patterns continue, that building stock
will be highly inefficient; many new mix-used develop-
ments create new capacity demand equivalentto thatof a
small city.

This pattern is in part due to the failure of existing
building codes to require maximum electrical efficiency,
and in part due to the fact that developers and their
customers are not forced to bear the economic impact of
the marginal electricity costs associated with the addition
of inefficient buildings to the system. These failures repre-
sent enormous lost efficiency opportunity, since it is far
easierto incorporate energy-efficient features into a build-
ing at the time it is constructed than to retrofit those
features later.

New England utility regulators should take strong steps
to ensure that the region’s new building stock incorporates
the maximum cost-effective electrical efficiency:

m Hook-up Fees and Incentives. Utilities should pay
developers or home purchasers an incentive for incorpo-
rating high-efficiency design into new construction, and,
conversely, assess the developer or owner a service
hook-up fee to help recover the additional power demands
caused by inefficient design.

The hook-upfee would vary withthe intensity of the peak
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power demand placed by each customer on the system
beyond a certain minimum level. The fee would be based
on the estimated summer and winter peak demand of a
building per unit of space, and the estimate of the capital
cost of new capacity to meet this demand. The fees
collected would be earmarked to fund the utility’s other
efficiency improvement programs.

For highly efficient buildings that exceed a given effi-
ciency “baseline,” the fee would be negative i.e. anincen-
tive payment to the developer. To avoid subsidizing in-
creased electrical usage, however, buildings with electri-
cal resistance heat would be ineligible for an incentive
payment.

These fees would transfer some of the costs of electric-
ity-inefficient development from all ratepayers to the de-
velopers of inefficient buildings, thus creating a strong
incentive for efficient construction.

Such programs have strong precedent around the na-
tion:

m Central Maine Power Co. has recently instituted

hook- up charges for residential customer.*

m The Modesto (Ca.) Irrigation District provides incen-
tive payments of up to $475 to purchasers of homes
whose electrical efficiency exceeds an average
baseline, which is 13% higher than required by the
California State Building Standards, some of the most
stringent in the nation.

m The Bonneville Power Administration has instituted a
pilot project in which developers are paid the added
design and construction costs of making new com-
mercial buildings at least 30% more electrically effi-
cientthan required by a mode! regional building code;
program participants are selected through a competi-
tive process.

m Efficlency Design Assistance. Utilities should
make available to developers at nominal cost expertise on
high- efficiency building design and fixtures. In addition,
the utilities should provide a “high efficiency certification”
for new buildings incorporating prescribed efficiency
measures; the certification could be used by developersin
marketing the buildings.

5. Load Management Initiatives

Approximately 10% of New England’s total electrical
generating capacity is needed simply to meet dramatic
leaps indemand during afew afternoon hours on a handful
of days of the year (typically in January and July/August)’.
Rather than building expensive new capacity to meet
these infrequent demand “spikes,” New England regula-

tors should require utilities to develop programs which will
enable and encourage customers to scale back their
electrical demand during these few crucial hours.

At present, however, the region's utilities have tapped
only a small fraction of the potential peak savings pool.° Iif
NEPOOL is correct in its assertions that the region's
capacity is presently inadequate to reliably serve peak
load, immediate implementation of these programs is im-
perative.

These actions would include:

m New Rate Structures. Several opportunities are
available to structure electric rates to signal the high
system value of electricity use during peak periods. These
include "time of use rates” which vary in predetermined
increments according to hour of use, and “interruptible
rates” which are essentially discounted rates to large
industrial and commercial customers who agree to inter-
ruption of service on short notice during peak periods. All
of the region’s utility commissions should require their
utilities to adopt rate structures which more directly reflect
the long-run cost of new capacity to the region, and thus
encourage cost-effective curtailment.

ltem: By offering a special discount Large Power Sea-
sonal Time of Use Rate to its large industrial and
commercial customers, United llluminating was able to
shift 29% of the participating customers' load away from
the 1986 summer peak hour.

= Direct Utility Control of End-Uses. Many small
businesses and residential customers would find it bur-
densome to respond to differentiated rate signals. For
these customers, it may be more appropriate for the utility
to directly control the use of large end-uses such as water
heaters and air conditioners during peak periods. Several
New England utilities have already implemented such
programs, utilizing radio controls and direct control
through the power line. These programs should be ex-
panded throughout New England.

m Utility Purchase of Load Management Technol-
ogy for Customers. Numerous technologies are avail-
able which enable electricity users to reduce theirdemand
during peak periods. These technologies include “chilled
storage” (cooling water at night for use in space condition-
ing during the peak period of the following day), air cond-
itioner cycling, and standby generators. A recent study
prepared for the Washington Electric Cooperative (Vt.)
estimated that the utility could reduce its peak load by
more than 20% through the use of load management tech-
nologies.""

The utilities should be required to fund these technolo-
gies in the same manner as traditional “conservation”
measures (see item 1 above).

m Load-Shedding Cooperatives. While important, the
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use of rate signals alone and demand reduction equip-
ment may be insufficient to achieve all cost-effective
curtailment from large industrial commercial and industrial
customers. The reason: not all large customers are able to
commit to shed load on 30-60 minutes notice.

“Load-shedding cooperatives,” currently in place in
California and now being implemented in New York,
provide a promising supplement. Under this program, the
utility makes a contract with several “cooperatives” (each
consisting of about ten large commercial and industrial
customers) to cut back their load collectively by as much
as 50% when needed, aithough the allocation of that
curtailment among cooperative members is decided by
them. In return, the utility pays the cooperative an amount
equivalent to that which a peaking power plant would cost.
By allowing sequencing and sharing of potential load
interruptions, the program enables many more busi-
nesses to participate, maximizing the load-shedding
“pool.” A recent report to the Boston Edison Company by
Putnam, Hayes & Bartlett estimated approximately 200
MW of load-shedding potential on that 2500 MW (peak)
system.'? New England utilities should be required to
implement this program immediately by funding the com-
puter control equipment necessary to the sequencing of
loads within the cooperative, and providing technical
assistance to potential cooperative members.

m Avoldance of Inefficlent “Load Management.”
While requiring the development of useful load manage-
ment efforts such as those just listed, the region’s regula-
tors should also firmly discourage poorly conceived utility
load management programs that focus on building load
during off- peak demand “valleys." While valley-filling
programs (such as promotion of electric heating) may offer
some immediate financial attractions, in the long run they
cause load growth and thus tend to advance the date at
which new major power plants are required to serve load.

6. Regulatory Treatment of Efficiency Invest-
ments

The region's utility commissions should implement
generic approaches 1o signal to the region’s utilities the
urgency of undertaking efficiency investments. These
approaches should include:

m Rate-Basing of Efficlency Investments. While
there is wide agreement that demand-side options should
be treated equally with supply-side alternatives in the
supply planning process, this commitment to equality is
not always reflected inthe rate-making process. Efficiency
investments should be rate-based, and be givenreasona-
bly short useful lives and high depreciation rates for rate-
making purposes, so that electric utilities will have
adequate incentives to make those investments. Since
accounting conventions for rate-basing of efficiency tech-

nologies have yetto be developed and the lack of certainty
may impede utility action, the region’s regulators should
develop aclear and uniform region-wide accounting proto-
col adaptable to each jurisdiction.

= Minimum Efficlency Targets and Guidelines. Be-
cause efficiency expenditures have not been historically a
major focus of utility financial planning, the utilities may
have concerns about the level of efficiency investment
which, as a matter of public policy, is deemed desireable,
prudent and recoverable. New England utility commis-
sions, perhaps jointly, should enunciate clear standards
for the evaluation and recovery of efficiency investments.
At a minimum, such standards should provide that utilities
must invest in all efficiency measures which are less than
the utilities' avoided cost as determined for small power
generation. A version of this approach, recently embraced
by the Public Service Commission of Wisconsin, essen-
tially provides “safe harbor" advanced approval for effi-
ciency investments which cost less than a specified
threshold (in the case of Wisconsin Electric Power Co.,
$200 per kw of peak demand and 2 cents per kwh of
energy savings); expenditures above this cost are exam-
ined on a case-by-case basis.'® Any efficiency targets
should be adjustable to reflect changing technologies,
markets, and projected increased service demand.

= Rate of Return Incentives. Utilities should be given
direct monetary incentives to pursue cost-effective effi-
ciency improvements, beyond the built-in incentives of
lower risk and lower cost. In particular, utility commissions
could adjust a utility’s allowed rate of return to reward
aggressive efforts in efficiency and other least-cost plan-
ning efforts and to discourage delay.

B. Longer-Term Actions: Improving
Planning and the Market

To get the maximum cost-effective electrical efficiency
improvements in place, utilities and consumers must
develop the requisite information, and experience the
requisite incentives, to undertake these improvements.
Creating the proper balance of planning and a correct
market environment for efficiency will take more than
simply utility action, including:

7. Development of a New England Energy
Laboratory

As noted above, much of customers' — and utilities' —
slow pace in adopting efficiency measures stems from
lack of information about the availability of various tech-
nologies, concerns about their reliability, and an incom-
plete understanding of the efficiency of existing end-uses,
particularly in New England industry.
To rectify this gap, the New England states should
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establish and fund a New England Energy Laboratory.
With a full-time staff advised by experts from the utilities,
the electrical manufacturing industry, universities, and
independent research institutes, the New England Energy
Laboratory would:

m Test and certify the reliability and savings yield of
available electrical efficiency improvement technol-
ogy, and make the results available to both the public
and the utilities for use in planning comprehensive
efficiency designs (item 1 above);

m Underiake studies of existing electrical efficiency in
various end-use sectors in New England; and

m Work with New England universities to develop re-
search and development programs for electricity
improvementtechnology and curricula forthe training
of electrical engineers specializing in end-use energy
efficiency.

8. Integrated Least-Cost Planning

Planning for future electrical services must put effi-
ciency improvements on a true level playing field with
supply options such as new plants and bulk power pur-
chases. Presently, utility investments are evaluated by
regulators largely in isolation from other available options.
Typically, this has lead to over-investment in costly and
risky, high-capital, long-lead-time generation projects.

To rectify this piecemeal approach, all utilities should be
required to prepare and submit for periodic public and
regulatory review integrated least-cost electrical service
plans which identify the costs, risks, and environmental
impacts of various options available to meet projected
need. Efficiency improvements should be evaluated as
capacity and energy equivalents of new generation op-
tions, with an added quantified credit for avoided line
losses, avoided reserve margin, lower risk, and avoided
environmental impacts. No new utility investment or bor-
rowing would be allowed unless it were the least-cost
option identified by the plan.

The New England Governors provided a strong en-
dorsement for such least-cost planning in their December
1986 Final Report. 14 Excellent modelsforsucha planning
process exist in lowa and Nevada, *° and could be readily
adapted to New England.

9. Creation of an “Efficiency Auction”

To encourage the ultimate development of a truly
competitive market for electrical efficiency, the region's
utilities should develop an auction process.

As in the current system for buying power from inde-

pendent power producers, each utility would be required
to determine a supply decrement and develop a request to
solicit bids to fill this decrement with efficiency measures.
Starting at, say, $0.01/kwh, bids up to the utility's long-
term marginal costs would be accepted. Bids could be
submitted by individual customers, by private firms (ven-
dors, energy service companies, etc.) or by the govern-
ment or non-profit organizations. Proposed projects could
involve work at one facility, such as a large industrial
facility, or at many locations, such as in 1000 different
residences. Central Maine Power Co. already has under-
way such a program for its commercial and industrial
customers.

Ultimately, the auction could be expanded to include
bids for power supply as well as for efficiency improve-
ments, thus forcing small power and utility-built plants to
compete directly against efficiency measures.

10. More Energy-Efficient Building Codes

As noted above, increasing the electrical efficiency of
new construction is a regional imperative. While incen-
tives and hook-up fees may encourage such efficiency,
New England would benefit greatly from establishing a
legal “floor" for the efficiency of new construction in build-
ing codes. Despite some recent revisions, no state build-
ing code in New England fully captures cost-effective
efficiency levels.

A regionwide model code should be prepared for adop-
tion by each state. The Model Conservation Standards
prepared by the Northwest Power Planning Council could
serve as a useful starting point for such code revisions.

C. Longer-Term Actions: Regional Least-
Cost Efficiency Markets And Coordination

New England’s electricity generation and distribution
system is more tightly integrated than perhaps anywhere
else in the nation: essentially, all power in the region is
dispatched interchangeably, as if by a single utility. Con-
sequently, when cost-effective efficiency investments go
untapped in one utility’s territory, the customers of other
utilities sutfer through a higher-cost regional power mix
and the necessity of maintaining an additional, higher
regional “reserve margin."17

Just as the region's policy makers should implement
policies to ensure that market distortions do not prevent
adoption of cost-effective efficiency improvements within
individual utility territories, so also policies should be
implemented to ensure that the New England region as a
whole does not miss out on cost-effective improvements.
These policies include:

11. Reducing Impediments to Market-Justified
Efficiency Investments



52 New England Energy Policy Council

To ensure that the region as a whole taps maximum
efficiency opportunity, several remedies must be applied
to existing regional market distortions:

= Modifying Regional Power Pooling Constraints.
New England utilities trade electricity and capacity among
one anotherona nearly constant basis. Butthere is reason
the believe that the rules under which those trades take
place may understate the value of efficiency investments.

First, utilities caught short of capacity receive only a
vdeficiency” charge for capacity provided by the regional
power pool to fillthe gap. This charge has historically been
well below the cost to the region of providing such marginal
capacity. This below-"market” pricing has perversely
shielded those utilities which have made the least effort to
control their peak demand. Regional regulators should
insist that deficiency charges more closely reflect the
marginal cost to the region of making up the deficiency.

Second, the region's utilities have historically capped
their non-emergency wholesale sales of capacity to one
another at the "embedded cost” of that capacity, rather
than atthe market value of that capacity. This both rewards
slow efficiency improvements by the purchasing utility and
understates to the selling utility the true economic value of
efficiency investments that may “free up” more of the
seller's capacity. The region's regulators should encour-
age the utilities to explore capacity sale arrangements
whi‘%h more fully reflect the economic value of such capac-
ity.
y. Make Off-System Sales a Component of Avoided
Cost. As noted, utilities in New England sell power and
capacity through intermediate- and long-term contracts
with other New England and northeastern utilities. Yet the
revenue of these sales is rarely reflected in the “avoided
cost” used to measure the value of efficiency programs
which free up new capacity for potential sale and thus
provide real benefits to the selling utility’s ratepayers. This
arrangement results in a systematic under-valuation of
efficiency. Regulators should explicitly include off-system
sales as a credit to efficiency investments which make
those sales possible.

m Encourage Intra-NEPOOL Wheeling of Efficiency
Galns. Presently, New England’s utilities have invested in
efficiency gains in their own service territory almost exclu-
sively. There is no reason, however, why this limitation
should exist; utilities should be encouraged to invest in
cost- effective efficiency opportunity wherever it exists,
and be permitted to “wheel” the saved power back to its
territory or other utilities for sale — just as utilities currently
do with jointly owned regional generation facilities.

The region’s regulators should expressly permit such
cross- territory investment in, and transmission of, new
“supply” from efficiency investment. The region’s regula-

tors should also require utilities to eliminate any physical
and legal transmission barriers which may currently pre-
vent such investment.

12. Regional Power Coordination.

New England’s regional utility system is run as an
integrated whole. To a large extent, power supply planning
is also done on a regionwide basis by the New England
Power Pool (NEPOOL), a consortium of public and private
utilities which account for virtually all electric power sales
in the region. NEPOOL continually evaluates projected
electric demand, and its Generation Planning Task Force
provides analysis to member utilities onthe combination of
generation and transmission facilities which will meet that
demand in the most economical way. These analyses
have led to the construction of, and provided the public
justification for, a number of large baseload power plants
in the region, including Seabrook.

Despite the fact that private power planning takes place
on a coordinated regional basis, public investment review
is fragmented over six state jurisdictions. This fragmenta-
tion often results in wildly divergent policies and practices
which together frustrate the ability to plan rationally for
electrical services at the lowest possible cost to the entire
region.

9rhe New England Energy Policy Council believes this
situation is unacceptable, and may account in part for the
utilities’ continued emphasis on new power generation as
opposed to aggressive efficiency investments. New Eng-
land must develop a regional, public forum for considering
power planning issues that intimately affect the economic
and environmental fate of our region.

Although present efforts by the New England Gover-
nors' Conference Power Planning Committee to share
information among states are laudable, considerably
more staff and resources will be necessary to develop and
implement detailed least-cost electricity supply plans and
policies that make sense for the region as a whole.

At a minimum, the New England Governors should staff
and fund an ongoing regional electricity planning body.
That body would research regional electricity needs and
develop and evaluate specific policies of the type con-
tained in this report, and, where appropriate, propose a
coordinated regional strategy to implement them.

A still more effective approach might entail the creation
of a regional power planning council, members of which
would be appointed by the governors of each state. The
council, in addition to studying the region’s electric needs
and preparing a regional strategy to meet them, would be
authorized to intervene in any state utility commission
proceeding that has a potential impact on the region's

power supply. Q
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Appendix 3:
Current Electric Use In New England
and Future Trends

The region's utilities estimate that industrial and com-
mercial users — factories, offices, stores, schools, and
hospitals — account for over 60% of electric demand.’
Interestingly, these users comprise only 10% of all New
England electricity customers.? This fact suggests that
many of the biggest efficiency “chunks” can be achieved
from a small number of users.

As Table A of Appendix 1 shows, eleclricity use is highly
concentrated upon a few specific tasks. For example,
lighting, industrial motor drive and space heating alone
account for over half of all electricity consumed.

These patterns suggest that investments in improving
the efficiency of several large electric “end uses” — light-
ing, space conditioning, and motor drive —couldgoalong
way toward reducing total annual electricity consumption
in New England and toward reducing the total amount of
new capacity needed to service peak demand.

Current trends point to an even further concentration of
energy sales and peak demand, particularly incommercial
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Appendix 4:
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Conservation and Load Management
Prepared for Boston Edison Review Panel
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Conclusions

This review of the economic potential of lighting conservation mea-
sures leads to the following conclusions.

] Theoretical calculations of economic potential lead to results that
are very nearly unbelievable.

° The results of more applied analysis suggest that, while the
theoretical calculations may be subject to a fair degree of
uncertainty, even under pessimistic assumptions the savings
that can actually be achieved right now are still so cheap,
compared with BECo's avoided costs, that a major reorientation
of BECo's supply/demand planning program appears to be in
order,

Il. RECOMMENDED C&LM PROGRAM FOR BECO

A. C&LM Market Failure

The obvious question that presents itself at the end of a review of
the technical and economic potential of C&LM is, "If this works so well
and is so cost-effective, why isn't everyone buying it?" To get an
answer, we interviewed a number of landlords and tenants in Boston's
commercial sector to find out how they view their incentives to invest in
CELM. We spoke with those responsible for evaluating technologies and
making recommendations to management. Due to time and resource con-
straints, we chose to concentrate on lighting technologies. Most of our
findings are, however, broadly applicable to the full array of electric-
ity-consuming technologies.

Results of Commercial Landlord and Tenant Interviews

The first theme that emerged in our interviews was confusion. The
pace of development in efficient energy-using and energy-conserving
technologies has been accelerating in the past few years,* and the people
we spoke with evinced a certain bewilderment at the array of choices now
being touted by vendors and the trade press.

* According to the RMI| report cited above ("Advanced Electricity-
Saving Technologies and the South Texas Project"), "Most of the
best electricity-saving devices on the market today were not on the
market a year ago. The same was true a year ago."

VI-10
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A second theme was that new technologies often do not perform as
well as -- or at least in the same way as =~ those they replace. Some of
those whom we interviewed professed skepticism toward the notion that
C&LM measures could reduce costs with no degradation in the quality of
services for which they use electricity. Landiords, in particular, noted
that tenants are extremely sensitive to even the smallest alterations in
lighting level or quality, or to the appearance of fixtures, 'and that
experiments with new technologies often elicit negative reactions from
tenants. Both tenant and landlord interviewees noted also that new tech-
nologies had been vetoed on occasion by architects retained.to_ma'intam
their building's design standards. We suspect this is another indication of
the proliferation of technologies, and of the wide variation in performance
that can be found.

A third theme was that three years is often the longest acceptable
payback for C&LM investments. A variety of reasons was given. One
software development company said their industry was too volatile to take
a longer view. An employee of a building management company said he
couldn't trust the DPU to maintain any given rate structure for more than
three years. Others simply indicated that three years is a limit fixed by
business practice.

A fourth theme was that the structure of leases blurs economic
incentives. Commercial tenants in the Boston area commonly pay 2 fixed
fee for electricity regardless of usage, up to some ceiling (e.g., 3.5
watts/square foot). Usage is monitored occasionally, and if it exceeds
the ceiling, meters are installed and the tenant is billed dnrectly.f_or use
above the ceiling. For tenants whose use does not exceed the ceiling, to
benefit from CELM economics would require renegotiating the fixed fee in
their lease. This is certainly possible, but the electricity fee is usually
so small relative to the rent (1 to 4 percent), that renegotiation seems
unduly difficult.

Tenants are also billed for their share of the building's "common
area" electricity consumption. Here the initiative for CELM measures
generally would have to come from the building management company. But
the building manager's incentive to invest is blurred because (1) he
passes common area electric costs through to tenants automqtlcally; and
(2) he would need the consent of all tenants to make a C&LM investment.

Conclusions from Interviews

We concluded from these interviews that there exist substantial
failures in the operation of private incentives in the market for C_i.LM
savings. Therefore, exclusive reliance on the private sector to achieve
the appropriate social level of CELM investment is likely to take much
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longer than if the private market is aided by a push to overcome consum-
ers' confusion and skepticism on the performance and economics of C&LM
technologies.

B. Description of Proposed Program

We propose a C&LM program for BECo consisting of the following
elements:

1. BECo would establish an affiliate to perform research, testing,
and certification of C&LM technologies. An advisory board of
outside C&LM experts would be formed to assist this affiliate
(hereafter, "BECo Labs").

2. BECo would also establish -- either in-house, by contract, or
both -- a capability to perform C&LM site designs throughout
its service area, concentrating first on lighting in buildings
with high lighting concentrations (commercial, institutional,
industrial, and apartment buildings). Using the most current
projections of BECo's avoided costs, the design teams would
determine the optimal C&LM plan for each site, using up-to-date
measures whose cost and performance had been certified by
BECo Labs.

3. BECo would invite third parties to bid to supply and install the
C&eLM measures specified by the design teams for individual
buildings or portions thereof. (BECo could establish an unreg-
ulated affiliate to compete in this bidding process.)

4, Third parties could also bid to install measures that departed
from those approved by BECo Labs and/or did not conform to
the package specified by the design team, on two conditions.
First, the total amount of proposed KW and kWh savings could
not be less than the quantities proposed by the design team for
the job in question; and second, savings would have to be
measured or certified.

5. BECo would submit to the owner and tenants (if any) of each
building a report summarizing the work of the design team and
explaining the economics of the recommended investments. BECo
would then invite each owner or tenant to bid the amount it
would be willing to contribute to the cost of the recommended
measures (if the owner/tenant wished to finance its contribu-
tion) or the share of the savings it would be willing to relin-
quish to the utility (if it wished the utility to provide financ-
ing).
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10.

11.

BECo would then calculate the "net bid" for each building. This
would be the difference between the installation bid and the
owner/tenant's contribution (or relinquished savings) bid. It is
the amount that ratepayers would have to pay for the design
package of C&LM measures in a particular building.

BECo would then calculate for each building the ratio of the net
bid to the projected generation costs that would be avoided by
installing the design C&LM package. BECo would rank buildings
according to this measure -- cost per dollar of avoided cost --
and proceed to sign contracts with installation firms and
owners/tenants, beginning with the bid that saves a dollar of
avoided cost at the lowest price,

BECo would move up the ranked list of bids, signing contracts
until the cost per dollar of avoided cost matched the cost being
paid in the QF process. Beyond this, no costlier C&LM savings
would be purchased.

Contracts signed with firms bidding to install CELM measures
would generally entail full payment of the bid amount at the
time the installation work was complete. In exceptional cases,
payment for measures whose savings were especially difficult to
predict would be made annually and on the basis of kWh
actually saved, with periodic measurement to ascertain actual
savings. The amount paid per kWh saved would, however, be
established at the time the contract was signed, and would not
depend on actual avoided costs.

For ratemaking purposes, the costs of BECo Labs and the
design teams would be recoverable as cost-of-service. We
recommend that as a gesture of support, the DPU allow these
costs to be collected on a prospective rather than an historical
basis. BECo would be entitled to include up-front payments for
kWh savings in the rate base. Annual payments per kWh saved
would be recovered as part of the fuel adjustment.

As an incentive to BECo, the DPU would also allow the utility
to retain a2 certain percentage of the net avoided costs "below
the line" for ratemaking purposes. In this way, the benefit of
these savings would be shared between BECo's ratepayers and
shareholders.
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