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Chapter 8

Potential Role of Utilities in Improving the
Energy Efficiency of Buildings in Cities

In response to the problems caused by sharp
increases in oil and gas prices and periodic oil
and gas shortages, and sharp increases in the
cost of capital and powerplants, many utilities
have undertaken energy conservation pro-
grams. Both the Tennessee Valley Authority
(TVA) (see box N below) and pacific power &
Light, for example, have aggressive programs for
marketing energy audits and retrofits using zero-
or low-interest loans.

To what extent are other utilities likely to fol-
low the leadership of these utilities with unusu-
ally strong energy conservation programs? The

Figure 52.—Dominant Source of Energy/Fuel

purpose of this chapter is to examine the several
motives utilities have for energy conservation
programs and to assess the likelihood that utility
programs will contribute significantly to the
large-scale retrofit of city buildings.

This chapter discusses the incentives of both
gas and electric utilities to develop building
energy conservation programs. Natural gas is

the dominant source of energy for residential
and commercial buildings in 27 out of 50 States
(see fig. 52). Electricity is the dominant source of
energy for buildings in only eight States. (Heat-
ing oil is the dominant source in 15 States.)

for Residential and Commercial Buildings

1
- - 1 1

SOURCE: Department of Energy, April 1980 State Energy Data and the Off Ice of Technology Assessment
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212 ● Energy Efficiency of Buildings in Cities

Many utilities sell both gas and electricity. Of energy management programs will allow
the 56 electric utilities listed in table 78 below, postponement of the construction of a new
25 also sell natural gas. generating plant.

●

●

●

●

For both gas and electric utilities, audit pro-
grams can improve customer relations in a
time of sharp increases in prices.
For both gas and electric utilities, unregu-
lated energy management subsidiaries can
be profitmaking.
For a few gas utilities, savings in gas used by
regular customers can be used profitably to
sell to new customers, or at greater prices.
For certain electric utilities certain kinds of

Each of these possible reasons for an energy
management program will be discussed first
from the point of view of utilities considering
such programs. Consumers of electricity and
potential competitors of utilities for the energy
management business also have reasons for pro-
viding or withholding support from utilities
seeking public authority to conduct such pro-
grams. These two additional points of view will
be discussed at the end of the chapter.

CONTEXT FOR UTILITY DECISIONMAKING

Most observers of the electric utility industry
in 1981 concur that the industry is in trouble re-
sulting from failure to adjust to a set of changed
circumstances in the 1970’s that brought to an
end the golden era of electric utility prosperity
of the previous two decades. The symptoms of
the trouble include declining real returns on
equity (for investor-owned utilities), declining
coverage of interest on debt, deteriorating bond
ratings, and low market-to book ratios of stock
values. ’ Some utilities and some observers of
utilities have recommended energy manage-
ment programs as one of the responses to this
deteriorating situation.

Gas utilities, which distribute natural gas but
do not have responsibility for producing it, also
confront the results of higher prices and slower
growth in demand since the embargo. Follow-
ing are the most important changes to have af-
fected electric and gas utilities over the decade:

Gas Utilities. Average prices for residential
use of natural gas almost quadrupled from 1970
to 1980, increasing from $1.06 per million Btu

‘This section draws on background on the electric utility indus-
try prepared by OTA for a forthcoming report, Cogeneratlon. It
also draws on several published sources: Leonard S. Hyman,  The
Deve/opmenf  and Structure of the E/ectric  Ut///ty  /ndustry;  Merrill
Lynch Pterce Fenner and Smith, Institutional Report, New York
(December 1980); Charles M. Studness, “Genesis of the Current
Financial Plight of the Electric Utilities, ” Pub/Jc Ut//it/es  Fortn/ght/y
(June 19, 1980).

to $3.81 per million Btu.2 The numbers of resi-
dential heating customers continued to increase
but far more slowly than in the two previous
decades. By 1978 and 1979, the number of nat-
ural gas customers was increasing at less than 1
percent per year.3 In quantities of natural gas
sold, residential and commercial sales of natural
gas were essentially stagnant from 1976 to 1980
and industrial sales decreased from the early
1970’s.4 Natural gas distribution companies col-
lect a distributor’s markup on the wholesale gas
sold to them by the natural gas production and
pipelines companies. Increased prices for nat-
ural gas at the well head do not result in in-
creased distributor’s profits and stagnant or de-
clining sales makes it harder to carry the cost of
the distribution system. The gas distribution
companies bear the brunt of consumer resent-
ment of increased prices although the compa-
nies do not profit from them.

Electric Utilities. A set of semiindependent
changes in the circumstances of electric utilities
have brought about the current situation. They
are:

Rapid/y increasing prices and threatened
shortages of fuel oil and natural gas. Utilities

zEnergy In fo rma t i on  Admin i s t ra t i on ,  1980 Annual RePort to
Congress, April 1981.

3American Gas Association, ] 979 Gas Facts, 1980,  p. 72.
4American Gas Association, op. cit., p. 83.
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relying on oil and natural gas for electricity gen-
eration have had to increase their prices very
rapidly. These are predominantly in the East and
Southwest as is clear from the map of fuels used
in producing electricity shown in figure 53. To
avoid paying the fuel cost of oil and gas and
avoid problems of fuel shortages, they have at-
tempted to shift to far more capital intensive
nuclear and coal generating plants.

Increasing powerplant construction costs.
Over the decade, the cost of a nuclear or coal
powerplant has increased much faster than the
cost of living and is projected to continue to in-
crease rapidly over the next decade. TVA’s first
nuclear powerplant came on line in 1975 and
cost $270 per kW of capacity. Another TVA
nuclear powerplant scheduled to come on line

in 1989 is estimated to cost $2,400 per kW of
capacity, a ninefold increases In the industry as
a whole, the average cost per kW of generating
capacity increased from $166 in 1973 to $796 in
1978. 6 The reasons for this increase include a
shift to more expensive forms of electric genera-
tion using coal and nuclear energy, and more
environmental and safety requirements.

Increasing cost of financing. Increased cost of
finance over the decade multiplied the impact
of increased construction costs. Interest on new
long-term debt issued by investor-owned utili-
ties that had hovered below 6 percent in the
——

‘Robert L. Sansom, Major Policy Issues  Facing the Tennessee Va/-
/ey Authority and Its Rate Payers, a report submitted to the Com-
mittee on Environment and Public works, March 1981.

bHyman,  op. cit., p. 48.

Figure 53.—Sources of Energy for Electricity
(all sources contributing more than 100 trillion Btu to a particular State)

Montana North Dakota oMinnesota—
South Dakota

Womlng
f’

I

SOURCE. Department of Energy, April 1980 State Energy Data.
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mid-1960’s, rose to about 8 percent by 1973,
and climbed to 14 percent by 1980. Increase in
average interest rates was due partly to the gen-
eral increase in interest rates over the decade
and partly to large-scale downrating of utility
bonds. 7 Publicly owned utilities and Federal
power agencies (discussed below) experienced
a similar increase in the interest cost of their
generally lower priced debt.8

At the same time, equity capital also became
more expensive for investor-owned utilities. A
combination of competition from high-interest
rates in the bond market and decreasing confi-
dence in utility stocks (especially following Con-
solidated Edison’s failure to pay a dividend in
1974) has caused a sharp drop in the average
price of utility stock. The ratio of the market
value of utility stock to its book value has fallen
from a high of 2.35 in 1965 to about 1.0 in 1973
to 0.80 in 1978.9 In 1981, the stock of virtually
all the major utilities sells at a price below book
value (shown in the statistics on 59 utilities and
utility holding companies in app. A). For stock
selling below book value, more shares must be
issued to raise the same amount of capital than
if the stock were selling at book value. Each sale
of stock at below book value drives the market
price down still further and dilutes its value for
existing stockholders (see the explanation of this
phenomenon in app. B).

——.——
zEdiSOn  Ele~triC  Institute, Statement presented at a Public Con-

ference on the Financial Condition of the Electric Utility in the
United States, sponsored by the Federal Energy Regulatory Com-
mission, Mar. 6, 1981.

We Sansom, op. cit., p. 5.
‘Hyman, op. cit., p. 47.

Table 71 .—Rate Increases and Demand
Utilities in Various

Failure to adjust to lower rates of growth in
electricity sales. During the decade of the
1960’s, sales of electricity grew much faster than
the gross national product (GNP), stimulated by
falling real prices of electricity. By the late
1970’s, sales of electricity increased somewhat
more slowly than GNP in response to the first
real increase in electricity prices.10 Many utili-
ties had embarked on building programs to ac-
commodate the 7-percent annual growth rate of
the 1960’s. Many failed to cut back their plans
for new generating capacity and wound up at
the end of the decade with margins of reserve
generating capacity far beyond the 20 percent
considered prudent by the industry. overall,
the reserve margin for the entire investor-
owned electric utility industry increased from
an average of 21 percent in 1973 to 34 percent
in 1978.11

These averages conceal a wide variation in ex-
perience from region to region and from utility
to utility within the same region. Sales for some
utilities in the Southwest grew 6 and 7 percent
per year from 1973 to 1979 while several util-
ities in the New York/New Jersey region experi-
enced stagnant or declining sales over the same
period (see table 71). Growth rates in the price
of electricity also differed sharply from utility to
utility, The residential electric rate charged by
Puget Sound Power & Light increased at 7 per-
cent per year, slower than the general price in-
crease, while prices for Long Island Lighting in-
creased at an average of almost 16 percent per
year.

1OHyrnan,  op. cit., pp. 40-41.
llHyman, op. cit., p. 43.

Growth Over the Past 5 Years for
Urban Areas

1979 1973-1979 1973-1979
residential average annual 1979 average annual

rate increase in residential kWh sales increase in kWh
Utility (c/kWh) rate (percent) (106) sales (percent)

New England:
Boston Edison ... , . . . . . . . . . . . . . . . 6.4 10.2% 12,155 1.2%
New England Electric (H) . . . . . . . . . . 6.0 11.2 16,372 1.0
Northeast Utilities (H) . . . . . . . . . . . . . 5.2 9.2 20,485 1.3
Public Service of New Hampshire . . . 5.8 13.1 5,602 3.5
United Illuminating . . . . . . . . . . . . . . . 6.2 14.1 4,780 .6

New York/New Jersey:
Consolidated Edison . . . . . . . . . . . . . . 10.5 12.5 29,350 – 2.8
Long Island Lighting . . . . . . . . . . . . . . 7.2 15.8 13,319 1.1
Niagara Mohawk Power ... , . . . . . . . 4.4 9.1 32,483 .5
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Table 71 .—Rate Increases and Demand Growth Over the Past 5 Years for
Utilities in Various Urban Areas—Continued

Utility

Orange & Rock Utility . . . . . .
Public Service Electric & Gas . . . . . .
Rochester Gas & Electric ... . .

Midatlantic:
B a l t i m o r e  G a s  &  E l e c t r i c .
Delmarva Power& Light . . . . . . .
General Public Utilities (H)a . . .
Pennsylvania Power & Light ., . . . .
Philadelphia Electric . . . . . . . .
Potomac Electric Power . . . . . .
Virginia Electric & Power . . . . . . .
Duquesne Light . . . . . . . . . . . . . . . .

South Atlantic:
Carolina Power & Light ., ., . . . . . .
Duke Power. . . . . . . . .
Florida Power & Light ., . . . . . .
Gulf State Utilities ., . . . . . . . .
Kentucky Utilities . . . . . . . . . . . . . . .
Louisville Gas & Electric . . . . . .
M i d d l e  S o u t h  U t i l i t y  ( H )b . .
South Carolina Electric & Gas ., . .
Tampa Electric ... . . . . . . . .

Midwest:
Cincinnati Gas & Electric . . . . . . . . .
Cleveland Electric & Illuminating. . .
Commonwealth Edison . . . . . . .
Dayton Power & Light ., ., . . . .
Detroit Edison . . . . . . . . . . . . .
Illinois Power . . . . . . . . . . .
Northern Indiana Public Service. . . . .
Northern States . . . . . . . . . . .
Minnesota Power & Light ., . .
Ohio Edison . . . . . . . . . . . . . .
Toledo Edison . . . . . . . . . . . . . .
Wisconsin Electric Power . . .

Southwest:
Houston Industries ... . . . .
Oklahoma Gas & Electric . . . . . . .
Sou thwes te rn  Pub l i c  Se rv i ce
Texas Utilities (H)c . . ., . . . .

Central:
Kansas City Power & Light . . . . .

North Central
Montana Dakota Utilities . . . . . . . . .
Public Service Colorado . . . . . . . .
Utah Power & Light . . . . . . . . . .

West:
Arizona Public Service. . . . . . . . . . .
Pacific Gas & Electric . . . . . . . . . .
San Diego Gas & Electric . . . . . . .
Southern California Edison, . . . . . .
Tuscon Electric Power. . . . . . . . . . . . .

Northwest:
Pacific Power & Light . . . . . . . .
Portland General Electric ., . . . . . .
Puget Sound Power & Light . . . . . . .

1979
residential

rate
(¢/kWh)

8.5
7.0
4.6

1973-1979
average annual 1979

increase in residential kWh sales
rate (percent) (lo’)

15.7
12.7
8.2

5.0
5.9
6.1
4,2
5.8
5.0
5.1
6.2

4.1
3.9
4.7
3.9
3.9
3.7
3.0
4.7
5.2

3.9
5.5
5.1
4.6
5.1
4.3
5.5
4.2
5.1
5.4
5.9
4.4

8.8
10.7
12,8
9.6
9.2

11.4
14.2
12.8

12.8
10.9
12.7
8.1
9.2

10.2
7.1

12.8
14.5

6.9
12.7
9.0

12.5
11.7
8.2

11.9
8.0

10.1
12.9
14.4
9.2

4.1 13.9
3.6 8.6
5.2 11.6
4.1 10.4

5.4 11.7

4,2 7.6
4.2 7.8
4.3 11.8

5.6 13.9
3.5 7.5
5.3 13.8
4.7 8.3
5.9 11.6

2.6 9.5
2.8 12.9
2.0 7.0

3,436
29,587
6,690

16,823
7,491

12,770
22,555
27,559
15,676
37,575
13,575

28,667
50,323
41,965
29,741
10,166
7,794

23,252
11,251
10,141

12,190
19,030
64,057
10,234
36,891
14,225
14,007
22,579

8,357
19,614
7,708

17,670

52,360
19,992
11,378
24,799

8,218

1,500
14,296
15,171

11,584
59,815

9,851
59,518
6,244

22,843
13,652
13,977

1973-1979 
average annual
increase in kWh
sales (percent)

.1

.3
-.3

2.7
6.4
3.1
3.0

.8
1,4
3.8
1.3

2.9
2.6
4.4
5.4
6.0
1.2
4.4
1,2
4.4

3.0
1.2
1.9
3,3

.7
5.0
4.0
5,3
9.5
1.8
2.6
4.6

7.1
5.8
5.6
6.9

2.5

2.5
7.7

11.3

6.1
1.8
3.9
1,6
9.5

4.3
—

7.0
aGeneral  publlc  Utllltles Includes  Jersey Central Power & Light and Metro Edison (Reading). Jersey Central power  & Light  (the

largest of the two) figures are shown here
bMlddle  South  Utlllty Includes  Arkansas Power & Light; Arkansas-Missouri Power Co., Crossett  Electric,  Louisiana power  &

Light, New Orleans Public Service,  and Middle South Serwces  Louisiana Power & Light (the largest util!ty In the holding
company) figures are shown here.

cTexa~  Utilitles Includes  Dallas  power & Light, Texas  Electric  Service Co., Texas POV4er  and Light; Texas Lftllltles  Fuel Co,

Texas Uttlitles  Generating Co , and Texas Ut\lities  Services, Inc Texas Power and Light (the largest utlllty In the holding
company) figures are shown here

(H) = Holdlng  company

SOURCE Electrical World, Drrectory  of Electric Utifities,  1974-1975, 83rd edition, 1974, and 1980-1981, 89th edition,  1980.



216 ● Energy Efficiency of Buildings in Cities

Reserve margins also differ significantly
among the nine Regional Reliability Councils
(utilities coordinating power demands). As is
clear from table 72, three of the Reliability
Councils (West, Mid-Continent and Mid-Amer-
ica) are operating with reserve margins no
higher than the prudent 20 percent. Texas,
however, has a reserve margin of 36 percent
and the Northeast a reserve margin of 37 per-
cent.

Declining relative return on equity. over the
decade from 1970, the average percent return
on common equity fell from 11.8 to 11.0 per-
cent, further and further behind the average
authorized return on equity granted in utility
rate decisions.12 (See table 73.) Actual earned
returns on common equity failed to keep up
either with inflation or with the increasing inter-
est rates in the bond market. State regulatory
commissions, faced with vocal public opposi-
.—. .—

IZEdisOn  Electric Institute, op. cit., tables 3 and 15.

Table 72.–Projected Reserve Margins: July 1980
and February 1981 (in percent)

Regional Reliability Council July 1980 February 1981

Northeast Powera . . . . . . . . . . . 43%
Mid-Atlantic Area . . . . . . . . . . . 28
East Central Area . . . . . . . . . . . 27
Southeastern . . . . . . . . . . . . . . . 27
Mid-America a (Mo., Wis., Ill.) . . 21
Southwest . . . . . . . . . . . . . . . . . 26
Mid-Continent Area

(N. Dak., S. Dak., Minn.,
lowa, Nebr.) . . . . . . . . . . . . . . 21

Texas . . . . . ., . . . . . . . . . . . . . . 36
Western Systemsa. . . . . . . . . . . 21
Reserve Margin U.S. . . . . . . . . . 27

37%0
48
35
28

65

51
50
27
37

au,s, portion of the Pool

SOURCE: National Electric Reliability Council. Adequacy of  Power Supp/y
Winter 1980/81 and Summer 1980.

Table 73.—Private Utility Return on Equity

Average authorized Estimated
return return

1970 . . . . . . . . . . . . . . . . 11.80/0
1976 . . . . . . . . . . . . . . . 12.8% 11.5?40
1980 (estimate) . . . . . . 14.20/o 11.00/0

SOURCE: Edison Electric Institute. Statement at FERC Conference on the
Financial Condition of the Electrlc  Utility Industry In the United
States, March 1981, tables 15 and 3.

tion to increases in electricity costs have resisted
large rate increases. Even substantial rate in-
creases have proved inadequate for utilities
where sales have not grown as rapidly as ex-
pected. As inflation got worse, lags in regulatory
adjustment of rates undermined rate relief.
States differ in the return they are willing to give
utilities, in the speed of decision making on
rates, and in the accounting rules they use in
computing rates. (The Solomon Bros. rating of
State utility commissions and a summary of their
practices is shown in app. C.)

Experience of Each Utility is Different. Utili-
ties differ in the extent to which they have had
to cope with the problems described above.
Some utilities such as Ohio Edison are experi-
encing slow growth in demand and generate
most of their electricity with coal. Others such
as Florida Power & Light must cope with both
the price pressures caused by heavy depend-
ence on fuel oil to generate electricity and with
the pressure of an annual growth rate in sales of
more than 4 percent. Particular utilities faced
with angry customers because of rapid increases
in electricity rates, stagnant growth in electricity
sales or financially threatening capital require-
ments for new generating capacity may con-
sider developing an energy management pro-
gram as one response to these problems. The
problems and opportunities of such programs
for each of these reasons is described below,
after the discussion of publicly owned systems.

Federal Power Marketing Agencies
and Publicly Owned Systems

Public power is much more important in
some parts of the country than in others.

Six Federal power marketing agencies (see
table 74) own about 9 percent of all the installed
generating capacity in the United States, With
a totaI system capacity of almost 30,000 MW,
TVA, established in 1933, is the largest of these
and the largest single electric utility in the coun-
try. About 65 percent of TVA’s sales are at
wholesale to municipal utilities and rural elec-
tric co-ops. The remainder is sold to private in-
dustries, other Federal agencies, and private
power companies. The Bonneville Power Ad-
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Table 74.—Publicly and Privately Owned Systems
Within the U.S. Electric Power System, 1979

Number of
Installed capacity

Type of system systems Thousand MW Percent

Privately-owned . . . . . . . . . . . . 218 446 7 9 %

Local public systems . . . . . . 2,206 56 10
Federal power agencies . . . . . 6 52 9
Rural electric cooperatives 916 17 3

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571 1000/0
NOTE: Percent column does not add to 100 due to rounding,

SOURCE. “Public Power Directory,” Pub/Ic  Power, January-February 1981

ministration was created by the Bonneville Proj-
ect Act of 1937 and markets power from 30 hy-
droelectric projects constructed by the Army
Corps of Engineers and the Bureau of Reclama-
tion constructed in the Columbia River Basin. It
also sells power wholesale to publicly owned
systems i n the Northwest.13

The more than 2,000 local publicly owned
systems own less than 10 percent of the generat-
ing capacity in the country. They include city-
owned systems (municipal utilities), country-
owned systems and a few State-owned systems
such as the Power Authority of the State of New
York (PASNY) which operates more than 9,000
MW of capacity for resale to municipalities, pri-
vate utilities and industrial customers in New
York and neighboring States.

About 44 cities with more than 50,000 popu-
lation own their own electric utilities (see table
75), Many of these purchase power from the
TVA (Memphis, Nashville, Knoxville) and others
from the Bonneville Power Administration
(Seattle, Tacoma). There are several large mu-
nicipal utilities in Texas (San Antonio, Austin),
in Florida (Gainesville, Jacksonville), and in
California (Los Angeles, Palo Alto, Santa Clara
County). In all fewer than 100 municipal utilities
experience more than 100 MW in peak de-
mand. The number of municipal utilities has re-
mained stable over the last two decades. Recent

I ~Thls section IS drawn from background information on pub-

licly owned utillties in the forthcoming OTA report on Cogenera-
tlon.

efforts to establish publicly owned systems in
Oregon and New York State have been vigor-
ously opposed by private utilities, and generally
defeated. One small city, Messina, in upstate
New York has succeeded in establishing a mu-
nicipal utility after protracted legal battles.

Both Federal power systems and municipal
utilities (as well as State and county-owned sys-
tems) have some advantages over privately
owned utilities. As public entities they do not
pay taxes and they raise money in the tax-free
bond market. Thus their financing costs are sig-
nificantly less than the costs of private systems.
TVA is projecting 9.5-percent interest rates on
its bonds for the 1980’s compared to new pri-
vate utility bond interest rates of 14 percent.14

Federal power marketing systems set their own
rates. The rates of municipal systems are ap-
proved by the local city government. State pub-
lic utility commissions have no jurisdiction over
municipal utility sales within city limits. In some
cities such as Seattle, Wash., the local city gov-
ernment exerts considerable control over the
public utility. More commonly, the municipal
utility operates fairly independently of the city
government. San Antonio’s municipal utility has
an independent board appointed to serve the
interests of the holders of the debentures issued
for the original capital of the system. The mayor
of San Antonio meets with the Board ex-officio
and the rates are approved by the city council.15

publicly owned systems have had to deal with
many of the problems confronted by privately
owned systems in the 1970’s; increasing cost of
new generating capacity, increasing interest
rates, and customers angry at rate increases. A
few public systems have responded with ener-
getic conservation programs; TVA (described in
box N) and Seattle City Light. Others have stuck
to more traditional responses of adjusting and
managing traditional powerplant construction
programs.

I dsansom, op. cit., and Edison Electric Institute, OP. cit.
!Ssee description In the San  Antonio Case Study in ch. 10.
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Table 75.–Municipal Utility Systems Serving Cities With Populations Over 50,000

1978 peak 1978 peak
Municipal utility demand (kW) Municipal utility demand (kW)

Alabama
Huntsville Utilities. . . . . . . . . . . . . . . . . . . .

Arkansas
North Little Rock Electric . . . . . . . . . . . . . .

California
Anaheim Electric . . . . . . . . . . . . . . . . . . . . .
Burbank Public Service. . . . . . . . . . . . . . . .
Glendale Public Service . . . . . . . . . . . . . . .
Hetch Hetchy Water and Power

(San Francisco) . . . . . . . . . . . . . . . . . . . .
Los Angeles Department of Water

and Power. . . . . . . . . . . . . . . . . . . . . . . . .
Palo Alto Electric. . . . . . . . . . . . . . . . . . . . .
Pasadena Water and Power . . . . . . . . . . . .
Riverside Public Utility . . . . . . . . . . . . . . . .
Sacramento Municipal Utility . . . . . . . . . .
Santa Clara Electric . . . . . . . . . . . . . . . . . .

Colorado
Colorado Springs Department of Public

Utilities . . . . . . . . . . . . . . . . . . . . . . . . . . .
Florida

Gainesville-Alachua Co. Regional
Electric . . . . . . . . . . . . . . . . . . . . . . . . . . .

Jacksonville Electric. . . . . . . . . . . . . . . . . .
Orlando Utility . . . . . . . . . . . . . . . . . . . . . . .
Tallahassee Electric Department . . . . . . .

Georgia
Albany Water, Gas and Light . . . . . . . . . . .

Illinois
Springfield Water, Light and Power. . . . . .

Indiana
Anderson Municipal Light and Power. . . .

Kansas
Kansas City Board of Public Utilities . . . .

Kentucky
Owensboro Municipal Utility . . . . . . . . . . .

—

525,000

156,942

388,800
197,000
194,500

456,000

—
143,793
175,000
277,920

1,577,785
193,872

294,000

179,400
1,253,000

459,000
256,000

140,255

310,000

106,800

428,400

129,600

Louisiana
Lafayette Utilities System . . . . . . . . . . . . .
Monroe Utility Commission . . . . . . . . . . . .

Michigan
Detroit Public Lighting . . . . . . . . . . . . . . . .
Lansing Board of Water and Light. . . . . . .

Minnesota
Rochester Public Utility . . . . . . . . . . . . . . .

Missouri
Columbia Water and Light . . . . . . . . . . . . .
Independence Water and Light . . . . . . . . .
Springfield Cities Utilities . . . . . . . . . . . . .

Nebraska
Lincoln Electric System . . . . . . . . . . . . . . .

North Carolina
Fayetteville Public Works. . . . . . . . . . . . . .

Ohio
Cleveland Division of Light and Power . . .

Oregon
Eugene Water and Electric. . . . . . . . . . . . .

Tennessee
Chattanooga Electric Power Board. . . . . .
Clarksville Department of Electricity . . . .
Knoxville Utilities Board . . . . . . . . . . . . . . .
Memphis Light, Gas and Water . . . . . . . . .
Nashville Electric Service. . . . . . . . . . . . . .

Texas
Austin Electric Department . . . . . . . . . . . .
Garland Electric Department . . . . . . . . . . .
Lubbock Power and Light. . . . . . . . . . . . . .
San Antonio Public Service . . . . . . . . . . . .

Washington
Seattle Department of Lighting . . . . . . . . .
Tacoma Public Utilities, Light Division . . .

187,000
—

115,000
391,000

112,600

114,000
187,700
338,000

369,057

263,200

105,000

482,600

—
140,220

1,011,571
2,074,342
1,612,132

763,000
285,000
135,500

1,688,000

1,644,000
825,573

SOURCES: Electrical World, D/rectory  of  Electrlc  Urllirles, 1979-1980,  McGraw Hill,  Inc., 1979; Electrical World, Electric Utilmes  of the UrMed  Stares  (map), McGraw HIII,
Inc., 1977; U.S. Department of Commerce, Bureau of Census, CourrtY arrd City Data Book, A Statistical Abstract Supp/ernent,  7977 (Washington, D. C.: U.S.
Government Printing Office, 1978).
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The goal of the HIP is to yield an annual energy savings of 2.5 billion kwh and to save about 1,100
MW of peak electric demand by 1990, at a total estimated program cost of $126 million. 2 TVA’s 2.5
million residential customers (served by 160 distributors) account for 33 percent of the system’s output.
Forty-five percent of the system’s residential customers use electric space heat.

According to an evaluation performed for TVA in the spring of 1980 by ICF Inc., HIP had already
substantially benefited both customers and management. ICF found that the average $310 investment
made by participants was recovered within 4 years in reduced utility bills.3 ICF estimated that the pro-
gram had had a substantial cumulative effect on the demand for TVA power, According to the evaluation,
the first 27,000 participants would realize combined annual energy savings of 50.5 million kWh, or a total
of 758 million kWh over a useful insulation life of 15 years.4

Although other utilities offer audits with financing, TVA has an unusual combination of aggressive
marketing, interest-free financing, and quality control through reinspection of retrofit work. By
September 1981, audits under HIP had been conducted of almost 20 percent of the 2.5 million con-
sumers in the TVA service area.

At first TVA had trouble reaching low-income households. In October 1980, TVA officials reported
that only 5.2 percent of the participants in the HIP came from households with incomes of less than
$5,000 even though these were more than 20 percent of the customer households. By the fall of 1981,
TVA had made notable progress. Nearly 40 percent of all households participating in the program were
low income. TVA also had some initial difficulty reaching renters which in 1980 were less than 7 percent
of all households surveyed. TVA officials launched a concentrated campaign to persuade landlords to
have their buildings surveyed and retrofit. The effort met with some success. As of September 1981,
84,500 rental units had been surveyed. TVA has provided window stickers to those apartment owners
who implement the suggested weatherization measures.5

TVA also launched two other specific programs designed to assist low-income households. One of
these is the Warm Room Project which will allow customers to finance insulation for one room or area of
their homes which they will use most during the winter months, In a second project to benefit low-
income people, TVA has set a goal of weatherizing all of an estimated 30,000 electrically heated public
housing units in its service area within 2 years. In cases when weatherization funds are not available to
public housing authorities, TVA’s no-interest loans will be used. As of September 1981,33,199 units had
been surveyed and 2,039 insulated.6

While HIP is the most prominent component of the TVA program it is not the only one. The utility
also offers lo-year loans for heat pumps at a moderate interest rate pegged at TVA’s average cost of bor-
rowing (14 percent in 1981). TVA estimates that in the average home a heat pump could save 4,000 to
7,000 kWh a season or $180 to $322 a year. The number of homes readhed by the program is impressive.
As of September 1981, TVA had made about 24,500 heat pump recommendations and 12,200 installa-
tions, and had loaned about $40 million. Under a similar program to finance solar hot water heaters,
8,400 surveys had been conducted and almost 2,000 systems installed.7

TVA has also extended its audit and financing approach to the approximately 300,000 commercial
and industrial customers served by its distributors. A walk-through survey is available at no charge for
customers whose facilities can be analyzed in approximately an 8-hour period. TVA will also reimburse
the cost of a more extensive and complex survey if the customer implements electricity-saving measures
which achieve 75 percent of the estimated dollar savings possible. As of September 1981, about 6,000
commercial and industrial buildings had been surveyed. TVA will also make loans for up to 10 years at its
average borrowing rate of 14 percent, but as of September 1981, less than 40 customers had obtained
these loans.8

‘Tennessee Valley Authority, Office of Power, Division of EnergyConsewatlon ard Ra&rs,  Program ~mrnary, &tober  1981.
‘TVA, op. cit., p, 1.
~lcF, Irlc., ~~e TVA Home Insulation Program: An Evaluation of i%dy program hpac% A@ ~w, PP. Yi-vii.
~CF, op. cit., p. vii.
‘Robert F. Hemphill and Ronald L. Omens, “Burden Allocation and Electric Utility Rate Structures: Issues and Options in the TVA Region,” unpub

Iished  paper, October 1980, p. 6; Deborah R. Both, Robert Dubinsky,  and Sue Bodilly, A Description ofhrtegraced  Retrdt  Delivery Systems and /nnova-
tiw Conservation Programs in Sekctd Localities, The Rand Corp., March 1981 (N-1673-DOE); TVA, op. cit., pp. 1-2, 8.

6TVA, op. cit., pp. 7-8.
WA, op. cit., pp. 4-S, 17-18.
WA, op. cit., pp. 12-13.
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VARIETIES OF ENERGY CONSERVATION PROGRAMS

The following sections in the chapter describe
the characteristics of energy management pro-
grams undertaken for any of four reasons:

● improve customer relations;
● earn profits i n unregulated subsidiaries;
● earn profits for gas companies within a reg-

ulated framework; and
● permit postponing of electric generating

plant construction.

Energy Conservation Programs
Primarily for Public Relations Purposes

in Gas and Electric Utilities

Many gas and electric companies have devel-
oped low-volume audit programs in the last few
years. A few have developed high-volume pro-
grams for more than public relations value, as
discussed below. The Tampa Electric Co. devel-
oped an energy audit program in September
1978. The purpose of the program was partly to
gain experience with a program before being re-
quired to have one by the Federal Government
and partly to promote good relations with utility
customers. Only if, in the very long term, a con-
servation ethic developed among its customers,
did Tampa Electric expect the audit program to
have an impact on the utility’s demand for elec-
tricity. 16 Northern States Power launched a
similar program in 1976 to help its gas
customers cope with skyrocketing gas costs. in
all about 65 investor-owned utilities had audit
programs as of the winter of 1977-78 before the
Federal utility audit program (RCS) was an-
nouced. 17

Of these most are low-volume programs
which are not explicitly tied to major reductions
in requirements for generating capacity al-
though the utility may express an expectation
that the program will affect growth in peak de-
mand over the long run, The resources devoted
to these programs are limited (compared to
— . — .

lb~lec~ric  and ~ds u~;iity  Marketing O( Resident;a/ Energy Con-

servation:  Case Studies, May 1980, Booz Allen for the Department
of Energy.

17U npublished suwey data compiled by staff of Residential Con-

servation  Office, DOE, September 1981.

large-volume programs discussed below) and
the numbers of audits performed each year is
also fairly small, not likely to have a major im-
pact on building retrofit. Table 76 shows four
moderate-volume audit programs assessed for a
DOE study. The largest volume program of the
four–Niagara Mohawk–had done about 3,300
audits in a single year. Such programs do not
market as aggressively to prospective customers
as a more goal-oriented program might. Virtu-
ally all such programs offer audits primarily to
single family residential customers.

Energy Conservation Programs
Launched by Utilities To Earn Money

as Unregulated Subsidiaries

Reduced earnings and projections of slow
growth or decline in the demand for electricity
and gas have led some gas and electric utilities
to consider diversifying into aspects of the
energy conservation business in order to have
an entry into an enterprise with a potential for
growth.

Electric utilities and gas distribution compa-
nies have been diversifying into other busi-
nesses over the past few years. The desire on the
part of utility executives to put capital to work in
less regulated businesses (as well as assure a
secure supply of fuel) has led to significant in-
vestment in such areas as oil and gas explora-
tion and coal mining. Many of the companies
have created holding companies with new
names and new subsidiaries to pursue these in-
terests.

Several companies (Boston Gas and Washing-
ton Natural Gas, among others) have recently
attempted to market energy-efficient appliances
or conservation devices. These efforts have met
with mixed results. There are several major
problems that utilities face when trying to enter
these markets:

● They do not have distribution channels out-
side their service areas and therefore can-
not gain some of the benefits of economies
of scale that their competitors have.
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●

●

Table 76.—Audits per Year Performed by Selected Utilities

Audits per year Audit staff Financing

Utilities with moderate volume audit programs
(time period covered)

Arizona Public Service
(summer 1977-December 1978) . . . . . .

Niagara Mohawk
(June 1978-summer 1979) . . . . . . . . . . . . .

Northern States Power
(December 1977 -July 1979) . . . . . . . . . . . .

Tampa Electric Co.
(September 1978-October 1979) . . . . . . . .

Utilities with large volume audit programs
(time period covered)

Public Service Colorado . . . . . . . . . . . . . . . .

Pacific Power & Light
(October 1978-summer 1979) . . . . . . . . . .

Pacific Gas & Electric
Attic insulation program (1978). . . . . . . . .

Audit Program
(January-September 1979) . . . . . . . . . .

NEESPLANS goals 1982 and beyond
Residential . . . . . . . . . . . . . . . . . . . . . . . . . . .
Commercial . . . . . . . . . . . . . . . . . . . . . . . . . .
Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

About 1,800

About 3,300 onsite

About 3,000

About 2,000

35,000 attics insulated
4,500 audits (in 6
months)

11.000

4,922 attic inspections;
4,500 attic installations

20,000

16,000 for 5 years
9,000
1,750

11

50

5

4

20 full time;
50 equivalent;
100 auditors,
part-time

9.5 percent

Available to
some
customers at
9 percent

None

150 auditors; 10,000 zero
15 post interest loans
installation
inspectors
60-70 per-
cent of their
time

135 (75 of these
are energy
auditors)

5,422
6 percent low
interest loans

37
42
21

SOURCES: May 1980 report by Booz Allen Hamilton, prepared for DOE under contract No. ET.78-C-01-3358,  E/ectr/c  and  Gas
Uti//tv  Mz?rketma  of F?esfderrtial Erwray  Corrservat/err; NEESPLAN,  New England Electric System, October 1979; and
the Office of T~chnology  Assessme~”t.

Their lack of marketing expertise cannot be
overcome simply by hiring a manager from
a marketing-oriented firm. The entire utility
management needs to become marketing
oriented.
Unless they can contribute something of
value to the product (lower cost of produc-
tion, improved performance, or economies
of distribution) they cannot compete effec-
tively with the other manufacturers.

For example, Boston Gas Co. recently at-
tempted to market a water temperature thermo-
stat to its customers. Their sales volume never
exceeded 5,000 units per year in a service terri-
tory of over 200,000 customers, They sold the
product to a private firm that is now selling
about 2,500 units per month. 18

1 El ntervlew  for OTA by Temple Barker Sloane, Inc., with pres-

ident  of Boston Gas Co.

Utilities may eventually become successful at
marketing conservation equipment, but a new
management orientation, special technical and
marketing expertise, and broader distribution
channels will be required. In a survey con-
ducted by Booz Allen & Hamilton for the Edison
Electric Institute only 4 out of 24 electric and
combined gas and electric utilities identified
profit potential in energy management ven-
tures. Most utility executives interviewed
viewed the residential energy management sec-
tor as highly competitive. Certain advanced
conservation technologies and solar devices
have growth potential as businesses but are still
considered to pose significant business risk—of
poor customer acceptance, poor reliability
and/or unstable sales costs, Some of these same
utiIity executives believed that “energy ventures
targeted at the industrial sector . . . may offer
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more attractive profit opportunities than resi-
dential market programs.”19

Although most executives interviewed felt
that the most important factor is the strategic fit
of energy ventures with existing utility expertise,
they did cite other potential obstacles to devel-
oping such programs.

Protecting returns from regulation. The risks
are still significant enough in energy manage-
ment business ventures that utilities are willing
to enter them only if they can earn more than
the 11 to 12 percent regulated return. This can
be done under any of a number of legal frame-
works: an unregulated subsidiary, an unregu-
lated affiliate or a joint venture with another
company. In some States, however, utilities are
faced with the possibility that utility regulatory
commissions will take into account the unregu-
lated profits in determining cost allocations or
rate of return on the regulated activities.20

Antitrust. Many utilities expect smaller install-
ers and competitors in the energy management
business to claim unfair competition from utili-
ties because of the utilities’ opportunity to sub-
sidize its energy management operations from
its other operations.21 (See later discussion of
this point from the perspective of competing
businesses.)

The utilities’ access to its service mailing lists,
service network, and reputation for reliability
may also be cited as unfair advantages resulting
from its monopoly franchise. In order to avoid
some of these issues some utilities reported to
Booz Allen that they plan to avoid the use of
their customer mailing lists and to encourage a
host of competitors in the marketplace.

Public Utility Holding Company Act. This act
(passed in 1935 to prevent pyramiding of hold-
ing companies involving utilities) requires that
the Securities and Exchange Commission ap-
prove all investments by utility holding compa-
nies in businesses not directly related to the sale
of electricity. There are 12 electric utility hold-

lgThe source for this whole section is Booz  AI Ien, /ft  WStOr-

Owned Utility Business Prospects and Problems in Energy Manage-
ment,  progress report to the Edison Electric Institute, Nov. 5, 1980.

20Booz Allen,  op. cit., p. 22 ff.
z] Booz Allen, op. cit., p. 23 ff.

ing companies that are subject to the act be-
cause they own more than 10 percent of a pub-
lic utility company. Companies that operate in-
trastate are exempted from the act. Some com-
panies that are not currently classified as hold-
ing companies are concerned that they may be
so classified if they make investments outside of
the narrow definition of their business.

Gas Utility Company Profits From
Energy Conservation Programs

Gas distribution companies buy gas on con-
tract from pipelines and occasionally from liq-
uefied natural gas (LNG) shipping companies.
They may own and operate small natural gas
wells in their areas, as does People’s Gas of
western New York, but on the whole the only
capital assets they must invest in are gas distri-
bution systems. Unlike electric utilities, they
have no reason or opportunity to compare “in-
vestment” in energy conservation with invest-
ment in other capital plant.

While gas distribution companies may have
strong motivation to develop energy conserva-
tion programs for public relations purposes or in
order to earn profits in an unregulated subsidi-
ary (as described above), it is not so clear what
incentive gas distribution companies have to
earn money from conservation within a regula-
tion framework.

Gas utility executives are primarily concerned
about the continued availability of their prod-
uct. Although short-term supplies of natural gas
are generally considered adequate, there is
widespread disagreement about the long-term
outlook. The United States has consumed nat-
ural gas at a rate of about 20 trillion ft3 (Tcf) per
year over the past 5 years. Its existing domestic
supply is estimated at 200 Tcf. Supplies have
only grown at an annual rate of about 10 Tcf in
recent years (see fig. 54), However, drilling and
exploration efforts are up dramatically. Hughes
Tool Co. predicts that in 1980 about 60,000
wells will be completed, about double the num-
ber completed in 1973.22 As a result, additions
to supply in 1980 are expected to reach 15 Tcf.

ZZo;/ and Gas  /ourna/, Jan. 18, 1980.
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Figure 54.—Trends in U.S. Natural Gas Supplies
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SOURCE: Energy Information Admlnlstratlon, Annua/  Report  to Congress 1979,  VOI 11, 1979, tables 16 and 37

industry optimists expect these wells and sup-
plies from Mexico, Alaska, and Canada will be
supplemented by synthetic gas, liquefied nat-
ural gas from Algeria and Indonesia, and gas
from tight sand formations. Industry pessimists
are concerned that the current gas bubble has
been created by a temporary decline in de-
mand, particularly by industrial users, and that
new forms of gas supply may not be sufficient to
meet increased demand in the 1980’s. Conser-
vation by their customers, however, can leave
gas companies with additional gas supplies. In
theory, gas distribution companies with sup-
plies in excess of customer demands have the
opportunity to sell that gas to other gas distribu-
tion companies for resale. Currently, in some
companies, the price of this gas is pegged to the
price of low sulfur residual fuel oil, or the equiv-
alent of about $5/Mcf. This is generally a higher
price than the marginal gas that would be dis-
placed by conservation. Conservation by exist-
ing customers would increase the amount of gas
available for sale in the markets. As long as the
price exceeds the prices of the last block of gas
conserved, conservation will remain profitable.

For some gas companies, the hookup of new
residential customers to existing distribution
lines can be profitable. The hookup of new cus-
tomers allows the utility to sell gas that would
have been sold under the last block of a declin-

ing block structure to new customers at a higher
price. One gas company estimates that they
earn a $260 per year return on a fuel oil-to-gas
furnace conversion that costs $125, for an ap-
proximate 200-percent return on investment.23

For such resale to be profitable, however, gas
conservation must be by those large users pay-
ing the lowest block rates, generally industrial
and large commercial customers.

There is another variation of this method of
making money off conservation, in gas utilities
with “lifeline” rates. These are low rates al-
lowed to residential customers for the first block
of gas they consume. Subsequent gas consump-
tion is paid for at increasingly higher rates. In
theory, gas companies could encourage conser-
vation among customers using less than their
lifeline block and sell this gas to industrial or
other large customers paying the highest rate.

None of these three ways of making money
off conservation within a regulated framework is
very profitable. Given the longer range uncer-
tainty of gas supplies, none provides the basis
for a solid multiyear program for a gas utility
company. No companies have announced pro-
grams to earn (or save) money on this basis. At
best these sources of profit could be fortunate
—

z J! n t~r~ Iew t~r (]TA  by Tern ;)1 e EL] rker S1 O.I ne CO. WI t h g.IS  cOm -

pclny executive.



224 ● Energy Efficiency of Buildings in Cities

byproducts of energy conservation programs
launched for other reasons, improving custo-
mer relations or compliance with a State regula-
tory order.

Electric Utility Conservation Programs
To Permit Postponement or

Curtailment of Plans To Build
New Generating Capacity

Many electric utilities express the hope that
their low-level energy conservation programs
will contribute to slower growth in electricity
demand, particularly demand for peak capacity.
A few utilities, however, have announced ex-
plicit plans to launch ambitious conservation
programs and tied these to explicit reductions in
the need for new generating capacity.

The New England Electric System (NEES), for
example, announced in its NEESPLAN of Oc-
tober 1979 a conservation program for commer-
cial and residential customers to save 300 MW
of peak demand and several different time-of-
day pricing and load management programs to
save another 500 MW of winter and summer
peak demand.24 This plan would allow NEES to
meet its projected 1995 demand almost com-
pletely with the powerplants under construc-
tion or firmly committed through 1987, as
shown in figure 55. Continued growth in de-
mand, without aggressive conservation and
load management would require almost 1,000
MW more capacity in 1995. NEES expects to
spend about $100 million in capital costs (cons-
tant 1979 dollars) and about $10 million addi-
tional operating costs to carry out the load man-
agement and conservation program. 25

If successful in reducing its generating re-
quirements, the company expects to save about
$255 million in capital costs for new generating
capacity.26 The load management program is
not expected to result in loss of electricity sales

Z4NEE5PLAN, C)ctober  1979, New England Electric System, P P.

8 and 9. Because of reserve requirements these reductions in peak
demand translate into reductions In peak capacity of 350 and 600
MW respectively.

251 bid., pp. 18-19.
lbThe full capital  cost savings are higher but they are adjusted

downward for higher fuel costs resulting from rising oil generating
plants rather than new coal or nuclear plants.

Figure 55.—NEESPLAN Projections of Demand and
Generating Capacity Requirements, 1981-95

Year

SOURCE: NEESPLAN, New England Electric System, October 1979.

and revenues; rather it is intended to shift more
electric demand offpeak and therefore increase
the capacity utilization ratio,

Other companies may follow the lead of
NEES. Indeed, General Public Utilities folIowing
the bleak prospects for raising new capital in the
wake of the Three Mile Island accident, an-
nounced such a pIan. Pacific Power & Light and
several California utilities have large volume
programs described in table 76. The challenge
and difficulty of launching such a program,
however, must not be underestimated.

The program must be big enough to permit
the postponement or cancellation of all or most
of a powerplant. Figure 55 from NEESPLAN il-
lustrates the contrast between the stepwise
planning for powerplant construction and the
gradual increase in electricity demand, Since
powerplants must be planned 7 to 10 years
before they are needed, only a significant
change i n demand can be counted on that far i n
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advance. Conservation and load management
must together provide at least 100 to 300 MW of
reduction in capacity before they are big
enough to be explicitly taken into account in
planning for new capacity.

The planning for conservation and load man-
agement must take into account the specific
contribution of different devices to reduction in
peak demand. Table 77 lists several devices in-
cluding some of those proposed for the NEES
program (such as radio and ripple control and

storage water heaters.) Some, such as those af-
fecting hot water heating, can be expected to
reduce the daily peak wherever it occurs, sum-
mer or winter. Some, such as the storage space
heater (which uses offpeak electricity to heat a
tank of hot water which then provides space
heat during daytime on peak hours) reduce the
winter peak (see NEESPLAN/Load Profile in fig.
56). Neither solar water heating or solar space
heating can be relied on to reduce peak de-
mand (if they have electric backup) because a
long period of heavy clouds could cause build-

Table 77.—Potential Impact on Capacity Requirements and Electric Demand
of Different Conservation Programs

Estimated number
Utility of installations for Impact on energy

control 100 MW reduction consumption per
Energy management program ? in peak demand installation

Measures to reduce daily peaks
Storage water heater. . . . . . . No 80-1 20,000d Small increase

Interlock (prevents water
heater, stove, clothes
dryer and refrigerator
from operating simulta-
neously) . . . . . . . . . . . . . . . . No 59,000f

Water heater time switch . . . . Yes 91,000C

Radio and ripple control
(cycles water heater, air
conditioner) . . . . . . . . . . . . . Yes 71,000 a

(water heaters)

(air conditioners)
Measures to reduce winter peak
Storage space heater . . . . . . . No 7-100,000e

Small increase
Measures to reduce summer peak
Heat pump hot water

heater . . . . . . . . . . . . . . . . . . No Not estimated 50-75 percent reduction
in water heating energy

Heat recovery from air-
conditioners. . . . . . . . . . . No Not estimated Substantial reduction

(not estimated)
Measures to reduce energy consumption with uncertain impact on peak
Solar water heating . . . . . . . . . No No systematic 25-50 percent reduction

impact in water heating energy
Solar space heating . . . . . . . . No No systematic 25-50 percent reduction

impact in space heating energy

Minimal
Minimal

Minimal

Cost per
installation

$975 for 150k gallon
tank

$90-125n

$130-240 i,j

Radio 95-$1089

Ripple $100-115h

$1,000-5,000 1,m

$400 -800q for
single-family house

$400 -800q for
single-family house

$1,500-3,2000

$4,800P

a John Schaefer,  ~quiPme~f  for ~O~d ~a~age~e~f, 1979,  Based On experience Of f)etroit  Edison  and Buckeye pOWf3r.
b Schaefer Based on exper~ence  of Arkansas power  & L~ght, Mississippi power & Light,  and Cobb EMG.
c Schaefer, Based on experiences of Kentucky Utilities (Upper element  functioning at all  times).
d Argonne  f.Jational  Laboratory,  Assessment  of Ertergy  Storage Technolog ies  and SYs@m.S,  1976.  Based  on comPuter

simulation.
e Argonne  National  Laboratory.
f Schaefer, Based on ohio Edison’s OXpOriOnce with interlocks.
g Schaefer. Based on 40,000 end-points.
h Based on interview with manufacturer.
( Schaefer. Based on experiences at Kentucky Utilities.
j General  Electric Timeswitch  Meter Prices,
k Based on interview with manufacturer. Does not include installation.
I Argonne  f.Jationa[  Laboratory Central furnace.
mArgonne  National  Laboratory,  Baseboard sYstern.
n Based on interview with manufacturer.
O u,s, De~arfnlent of Housing  and urban  Development, Hof  wafer  from the sun,  1980.
P Arthur  D. Little,  System  Definition  Study  - phase 1, 1977, Costs  included 200 tt]  collector, water heater, solar subsystem,

and auxiliary resistance heater.
q Arthur  D, Little,  Assessment Of the Potenfia/  for  Heat  Recovery  and Load Leve//ng  on r7efrigeraf/on  Systems, 1980.
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Figure 56.— NEESPLAN Projected Load Profile,
1980-95

2 4 6 8 10 12 2 4 6 8 10 12

SOURCE: NEESPLAN, New England Electric System, October 1979.

ings equipped with solar heaters to place full
demands on the electric system.

It takes thousands of installations on custome-
rs’ properties to equal a single small power-
p/ant. Table 77 reports on estimates of the num-
ber of installations of various conservation and
load management devices to equal a 100-MW
reduction: 80,000 to 120,000 storage water
heaters, 93,000 radio or ripple controls on air-
conditioners, NEESPLAN calls for a total of
173,000 audits over the 10-year life of its conser-
vation program, and 350,000 installations of
time-of-use meters and radio/ripple receivers for
its load management program, 27 The utility must
establish entirely new relationships with thou-
sands of customers. This not only requires
money and manpower (NEES projects require-
ments for full-time audit staff of 100) but it re-
quires the ability to convince thousands of cus-
tomers that such a move is in their best interests.

~TpJEESpLApJ,  op. cit.,  p. 19.

For several of the NEESPLAN load management
devices, customer acceptance will only be
forthcoming if NEES and the regulatory commis-
sions in the three States—Massachusetts, Rhode
Island, and New Hampshire—require time-of-
use rates so that the customer will be penalized
for using onpeak electricity.

Measured data is scanty on actual electricity
demand with these devices. For this reason,
NEESPLAN includes several years of installing
and monitoring pilot versions of each program.
NEES has some time to do this. It will not have
to start planning additional powerplants until
1984 or 1985. By that time, it should be clear if
customers will accept the conservation program
and load management devices and what the ac-
tual impact will be on peak electricity demand
and on kilowatt hours.

Incentives to Other Utilities. Many other util-
ities whose characteristics are shown in table 78
might have reason to launch ambitious conser-
vation programs, Some have very tight reserve
margins; some have large shares of residential
customers and winter peaks; some have large
shares of commercial customers who might be
willing to install load management devices. It is
clear from the description of NE ESPLAN, how-
ever, that entering such uncharted territory with
such demanding requirements for success with
large numbers of customers may, at this stage,
prove a management challenge far greater than
the construction of a single small powerplant
which such programs would replace.

Consumer Perspective on Utility
Conservation Programs

As utilities have begun to launch substantial
conservation programs, there have been chal-
lenges to utilities from consumer groups con-
cerned that ratepayers will end up paying for
conservation programs from which conserva-
tion clients will benefit far more than ratepay-
ers. One such group in California, called
Toward Utility Rate Normalization (TURN),
challenged Pacific Gas & Electric’s Zero Interest
Program (ZIP) conservation financing program
on the grounds that it represented a subsidy of
rate payers to participants. Participants in
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Table 78.—Utility Characteristics That May Influence the Development of Conservation Programs

Electricity >
Planned 40 percent of

Oil and/or gas capacity residential
more than 40 additions > energy use Commercial

percent of 70 percent in area electricity >
Electric generating of existing W = winter 30 percent of
and gas capacity capacity peak total load

Region and name of utility company (percent) (percent) (percent) (percent)

1. New England
Boston Edison. . . . . . . . . . . . . . . . . . . . . . . — 780/o — 380/o
New England Electric (H) . . . . . . . . . . . . . . — 58 N/A (w) N/A
Northeast Utilities (H). . . . . . . . . . . . . . . . . x 45 N/A (w) —
Public Service of New Hampshire. . . . . . . — 1840/o — —
United Illuminating . . . . . . . . . . . . . . . . . . . — 93 — — —

II. New York/New Jersey
Consolidated Edison . . . . . . . . . . . . . . . . . X 67 — — 57
Long Island Lighting. . . . . . . . . . . . . . . . . . X N/A 81 —
Niagara Mohawk Power. . . . . . . . . . . . . . . X N/A 98 ( w ) —

Orange & Rock Utility . . . . . . . . . . . . . . . . . X 95 — — —
Public Service Electric & Gas . . . . . . . . . . X — — 35
Rochester Gas and Electric . . . . . . . . . . . . X — 113 ( w ) —

Ill. Midatlantic
Baltimore Gas & Electric . . . . . . . . . . . . . . X
Delmarva Power& Light. . . . . . . . . . . . . . . X
General Public Utility(H) . . . . . . . . . . . . . . –
Pennsylvania Power & Light . . . . . . . . . . . —
Philadelphia Electric . . . . . . . . . . . . . . . . . X
Potomac Electric Power. . . . . . . . . . . . . . . —
Virginia Electric & Power . . . . . . . . . . . . . . x
Duquesne Light. . . . . . . . . . . . . . . . . . . . . . —

—
—

—
44

—
(w)—

N/A—
—

—
(w)—

— —
— 42—

—
30

—
—

— —
— —

IV. South Atlantic
Carolina Power & Light . . . . . . . . . . . . . . .
Duke Power . . . . . . . . . . . . . . . . . . . . . . . . .
Florida Power & Light . . . . . . . . . . . . . . . . .
Gulf State Utilities . . . . . . . . . . . . . . . . . . .
Kentucky Utilities . . . . . . . . . . . . . . . . . . . .
Louisville Gas & Electric . . . . . . . . . . . . . .
Middle South Utility . . . . . . . . . . . . . . . . . .
South Carolina Electric & Gas. . . . . . . . . .
Tampa Electric . . . . . . . . . . . . . . . . . . . . . .

420/o74— — —
(W) 42
(W) 61

— — ——
74 34——
N/Ax —

106
106
N/A

— —
— ——

x N/A — —
—
—

73 ——
x
—

42—
(W) 61— — —

V. Midwest
Cincinnati Gas & Electric. . . . . . . . . . . . .
Cleveland Electric & Illuminating . . . . . . .
Commonwealth Edison . . . . . . . . . . . . . . .
Dayton Power & Light. . . . . . . . . . . . . . . . .
Detroit Edison . . . . . . . . . . . . . . . . . . . . . . .
Illinois Power. . . . . . . . . . . . . . . . . . . . . . . .
Northern Indiana Public Service . . . . . . . .
Northern States . . . . . . . . . . . . . . . . . . . . .
Minnesota Power & Light. . . . . . . . . . . . . .
Ohio Edison . . . . . . . . . . . . . . . . . . . . . . . . .
Toledo Edison . . . . . . . . . . . . . . . . . . . . . . .
Wisconsin Electric Power . . . . . . . . . . . . .

x 71—
—
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—

—
30
—

—
—

(w)x
— ——

x
x
x

— —
83 — —

——
w)
(w)
(w)

129— —
—
—
—

——
x —

— ——

VI. Southwest
Houston Industries(H) . . . . . . . . . . . . . . . . — 85 N/A — —
Oklahoma Gas & Electric . . . . . . . . . . . . . . X 62 — — —

Southwestern Public Service. . . . . . . . . . . — N/A — — —
Texas Utilities . . . . . . . . . . . . . . . . . . . . . . . — 53 N/A — N/A

VIl. Central
Kansas City Power & Light . . . . . . . . . . . . — — 72 — 38
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Table 78.—Utility Characteristics That May Influence the Development of Conservation Programs—Continued

Electricity >
Planned 40 percent of

Oil and/or gas capacity residential
more than 40 additions > energy use Commercial

percent of 70 percent in area electricity >
Electric generating of existing W = winter 30 percent of
and gas capacity capacity peak total load

Region and name of utility company (percent) (percent) (percent) (percent)

Vlll. North Central
Montana Dakota Utility . . . . . . . . . . . . . . . – — — —

Public Service Colorado. . . . . . . . . . . . . . . X

—
— 104% — 3 2 %

Utah Power & Light. . . . . . . . . . . . . . . . . . . — — — — —

IX. West
Arizona Public Service . . . . . . . . . . . . . . . . X 185 44% 31
Pacific Gas & Electric. . . . . . . . . . . . . . . . . X 67% 90 — 36
San Diego Gas & Electric . . . . . . . . . . . . . . X 94 — — —

Southern California Edison . . . . . . . . . . . . — 74 — — —

Tucson Electric Power . . . . . . . . . . . . . . . . — — — 44 —

X. Northwest
Pacific Power & Light . . . . . . . . . . . . . . . . . — N/A — (w) 54 —

Portland General Electric. . . . . . . . . . . . . . — — 134 —

Puget South Power& Light . . . . . . . . . . . . – — 344 (w) 50 —

(H) = Holding company.
. = Electricity imported from Canada

SOURCE: Detailed data presented in appendix table A.

PG&E’s program are disproportionately moder-
ate and upper income homeowners. Elderly
persons and renters have participated in num-
bers far below their share of PG&E’s customer
base. 28 In its brief submitted for a court chal-
lenge to the program, TURN estimated that par-
ticipants in the conservation program would re-
ceive a net gain of about $780 million (above
costs) in utility bill savings while ratepayers
would subsidize these benefits by about $550
million .29 PG&E itself calculates that savings
from deferred capacity will not exceed the costs
of conservation programs until 14 years into the
program for electricity and 17 years for gas.30

The results cited above are highly sensitive to
particular assumptions about rate structure and
assumptions about the impact of conservation
on consumption patterns and the need for new
capacity. At the same time they illustrate the

Zscitation from California PUC case No, 59537, included in a
working paper to be published by OTA in conjunction with this
study, Fostering Equfty In Urban Conservat~on;  Utility  A4e[ering

and Utility Flnanc/ng,  Steven Ferrey & Associates, January 1981,
pp. 65-67.

zgFerrey,  o p .  cit., P. 69.

Jocalifornia PUC case fNo.  59537, cited in Ferrey,  op. cit., p.  69.

controversy surrounding the consumer impact
of utility conservation programs.

Retrofit Business Perspective on
Utility Conservation Programs

Solar and conservation retrofit businesses
have raised the concern with Federal and State
governments that utility conservation programs
will be unfairly competitive with existing retrofit
businesses, because the utility has monthly con-
tact with its customers that it can use for market-
ing purposes and because customers may have
confidence in a utility’s work even when the
utility has no track record in energy retrofit.
Challenges of this sort led to regulations in the
Residential Conservation Service (RCS) pro-
gram–restricting utility auditors from installing
any retrofit they recommend and requiring a
very open process of utility referrals to retrofit
cont ractors.

Conclusion

Utilities are very likely to continue launching
energy conservation programs even if they are
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not required to by the Federal Government.
Those audit programs launched primarily to
maintain good customer relations (and also to
foster a conservation climate) are likely to affect
relatively small numbers of buildings each year,
primarily single-family residences with fairly
educated and fairly high-income owners.

Those programs launched to earn profits as
unregulated subsidiaries, if successful, will have
specific markets and purposes resulting from
the need to compete successfully with nonutil-
ity businesses. These are unlikely to lead to
large-scale general retrofit of city buildings and
are very likely to be targeted on the commercial
buildings, builders of new buildings, and upper
income homeowners who have been the major
clients of the existing energy management en-
terprises.

Few gas companies are likely to launch
energy management programs to earn regulated
profits per se although they may have such pro-
grams for good customer relations. A few elec-
tric utilities are likely to follow the lead of NEES
and incorporate ambitious energy conservation
and load management programs into their plans
for new generating capacity. Such programs are
likely to be aimed at commercial building own-
ers except in those regions with heavy emphasis
on residential electric heat. Until there is more
experience with the marketing methods and
technical results of these programs, however,
the number of utilities which undertake them is
likely to be very limited. They may have a major
impact on certain kinds of city buildings in
those few regions with these innovative utilities.
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APPENDIX 8A.–ELECTRIC UTILITY STATISTICS

Joint
elec-

Resi- Nonfuel Mw tric
Average Percent dential Peak costs as addition as Market- and

Annual peak residential residential/ electric Percent of generation’ Ioad/ a percent a percent to-
occurs’ rate1 commercial energy’ total

No. Company name (kW)
of total of existing book

(cents/kWh) l o a d2 (percent) Coal Oil Gas Nuclear Hydro capacity revenues’ M w ratio’

gas
com-
pany

—

x

x
—

—

x

—

—
x
x

x
—
—
—
—

—
x
—
x

—
—
x

x
—

—

—
—

x
x

x
x
—

—

x

x
—

—
x

—

—

x

x

—

N.A.
185

66
43

74

23

53

71
20
49

24
54
53
25
21

N.A.
54

N.A.
48

72
106

81

106
N.A.

129

0
N.A.

98
N.A.

83
21

0

67

51

90
0

62
25

134

0

104

32

184

66
77

69
69

70

76

76

68
53
67

75
64
73
75
77

21
71
79
84

67
73
77

74
68

79

103
77

69
62

62
79
81

79

71

71
90

68
69

71

77

75

67

67

b 1 Allegheny Power . . . . . . N.A. 4.00 N.A.
2
3

N.A.
8

25
16

19

21

29

27
29
17

– 2
24
18
27
11

N.A.
12

N.A.
24

23
13
28

30
N.A.

–52

16
18

–18
36

28
N.A.

27

28

36

– 19
– 3

36
27

N.A.

24

–1

32

24

13 99 — —
44 84 9 7

1
—

N.A.
80

66
65

70

60

66

70
77
62

40
64
61
72
67

N.A.
53

N.A.
55

76
61
66

58
N.A.

86

80
N.A.

69
N.A.

72
81
68

47

66

63
87

41
73

98

52

69

72

72

Arizona Public Service . 2,579,300 (s)
Baltimore Gas &

Electric. . . . . . . . . . . . 3,621,000 (S)
Boston Edison ., . . . . . . 2,378,000 (S)
Carolina Power &

Light . . . . . . . . . . . . . . 5,907,000 (S)
Cincinnati Gas &

Electric. . . . . . . . . . . . 2,978,000 (S)
Cleveland Electric &

Illuminating . . . . . . . . 3,233,000 (s)
Commonwealth

Edison . . . . . . . . . . . . 13,804,000 (S)
Consolidated Edison . . 6,702,000 (s)
Dayton Power & Light . . 2,105,000 (w)
Delmarva Power&

Light . . . . . . . . . . . . . . 2,289,300 (W)
Detroit Edison . . . . . . . . 6,829,000 (S)
Duke Power . . . . . . . . . . 9,844,000 (w)
Duquesne Light . . . . . . . 2,296,000 (s)
Florida Power & Light . . 9,732,000 (w)
General Public

Utilities. , . . . . . . . . . . N.A.
Gulf States Utilities . . . 5,229,300 (S)
Houston Industries . . . . N.A.
Illinois Power. . . . . . . . . 3,019,214 (S)
Kansas City Power &

Light . . . . . . . . . . . . . . 1,964,000 (S)
Kentucky Utilities . . . . . 1,967,000 (s)
Long Island Lighting. . . 2,919,000 (s)
Louisville Gas &

Electric. . . . . . . . . . . . 1,752,000 (S)
Middle South Utility . . . N.A.
Minnesota Power &

Light . . . . . . . . . . . . . . 1,272,277 (W)
Montana Dakota

Utility . . . . . . . . . . . . . N.A.
New England Electric . . 3,183,000 (w)
Niagara Mohawk

Power . . . . . . . . . . . . . 5,641,000 (W)
Northeast Utilties , . . . . 3,955,200 (W)
Northern Indiana

Public Service . . . . . . 2,243,650 (S)
Northern States. . . . . . . N.A.
Ohio Edison . . . . . . . . . . 3,556,000 (W)
Oklahoma Gas &

Electric. . . . . . . . . . . . 3,630,000 (S)
Orange and Rock

utility . . . . . . . . . . . . . 662,000 (S)
Pacific Gas &

Electric. . . . . . . . . . . . 13,215,200 (S)
Pacific Power & Light . . 4,084,000 (w)
Pennsylvania Power

& Light . . . . . . . . . . . . 4,427,000 (W)
Philadelphia Electric ., 5,627,000 (s)
Portland General

Electric. . . . . . . . . . . . N.A.
Potomac Electric

Power . . . . . . . . . . . . . 3,804,000 (S)
Public Service

Colorado . . . . . . . . . . 2,575,400
Public Service

Electric & Gas . . . . . . 6,736,000 (S)
Public Service New

Hampshire . . . . . . . . . 1,152,000 (s)

5.58

4.95
6.39

4.08

3.85

5.48

5.11
10.50
4.55

5.90
5.11
3.90
6.23
4.66

N.A.
3.90

N.A.
4.29

5.37
3.90
7.20

3.66
N.A.

5.08

N.A.
6.02

4.35
5.20

5.45
N.A.
5.39

3.60

8.50

3.54
2.55

4.24
5.80

2.78

5.02

4.87

7.00

5.78

29/31

34/18
22/38

26/16

30/19

23/21

28/30
26157
35/19

24120
28/16
26/18
22/30
51/34

N.A.
19/13
N.A.

28/18

29/38
26/15
4215

30/22
N.A.

8/6

44127
N.A.

25/29
N.A.

16/3
25/12
30/21

28/16

20/14

33/36
29/20

36125
28/10

40/26

24142

26/32

26135

31/11

25 27 12 3
13 — 78 —

55
22

3
—4

5
42 58 1 — 39 2

6
18 99 1 — — —

7
18 82 3 — 15 —

8
16 50 8 2
13 — 57 10
18 N.A. N.A. N.A.

40
33

N.A.

—
—9

10
11

N.A.

24 38 44 –
15 90 9 1
42 65 – –
23 88 1 –
61 – 57 17

18 —
—12

13
14
15

b 1 6

—
33
11
26

2
—
—

17 73 11 1
31 N.A. N.A. N.A.
31 15 – 85
16 96 3 1

15
N.A.
—

—
17
18
19
20

N.A.
—

—

19 93 4 3
18 99 — —
13 N.A. N.A. N.A.

—
—

N.A.

—
1

N.A.
21
22
23

18 N.A. N.A. N.A.
32 7 29 44

N.A.
20

N.A.
—

14 81 5 – 14
26

19 98 1 1
13 20 58 –

—
8b 2 7

28
14

N.A. N.A. N.A.
20 – 45 –

N.A.
51

N.A.
4b 2 9

30
17 99 1 —
14 54 1 —
18 94 2 —

—
42

4

—
331

32
33

—

25 38 – 62 — —
34

13 — 55 40 5—
35

31 — 28 39
54 N.A. N.A. N.A.

23a
N.A.

—
N.A36

37
23 79 19 —
23 N.A. N.A. N.A.

2
N.A.

—
N.A.

50

38
39

54 14 6 1 29
40

25 85 15 – — —

—

—

—

41
16 80 1 15 4

42
17 33 26 6 35

43
15 83 1 16 —
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Joint
elec

Resi- Nonfuel Mw tric
Average Percent dential Peak

Annual peak
costs as addition as Market. and

residential residential/ electric
Percent of generation4 Ioad/ a percent a percent to- gas

occurs’ rate1 commercial energy3

total of total of existing book com-
No Company name (kW) (cents/kWh) l o a d2 (percent) Coal Oil Gas Nuclear Hydro capacity revenues 2

Mwe ratio’ pany

44

45

46

47

48
b 4 9

50

51
b 5 2

53
54

55
56
57
58

59

Puget Sound Power &
Light . . . . . . . . . . . . 3,109,400 (w)

Rochester Gas &
Electric . . . . . . . . . 950,000 (w)

San Diego Gas &
Electric . . . . . . . . 2,019,000 (s)

South Carolina
Electric & Gas . . . . . . 2,965,000 (s)

Southern California
Edison . . . . . . . . 12,464,000 (s)

Southern Company . . . N.A.
Southwestern Public

Service . . . . . .
Tampa Electric . .
Texas Utilities . .
Toledo Edison . . .
Tucson Electric

Power ., . . . . .
Union Electric . . .
United Illuminating
Utah Power & Light
Virginia Electric &

Power . .
Wisconsin Electric

Power . . . . . . .

. . 2,177,000 (s)

. . . 1,988,000 (W)

. . . N.A.

.. . 1,395,000 (w)

. . 1,247,000 (S)

. . . 5,557,100 (s)

. . 911,300 (s)

. . 2,723,000 (S)

. . . 7,929,000 (S)

. . . . 3,313,000 (s)

2.00

4.60

5.30

4.72

4.72
N.A.

5.21
5.17

N.A.
5.87

5.85
4.37
6.23
4.28

5.14

4.40

47/21

26/22

39/20

30/22

27/29
N.A.

15/16
33/20
N.A.

25/16

19/17
27124
36133
19/14

33/25

30/25

50

13

31

42

31
32

31
61
31
18

44
19
20
20

37

17

14 10 — 2

32 16 — 49

— 74 20 6

84 8 1 –

43 31 3
80 1 1 12

N.A. N.A. N.A. N.A
76 24 – –
47 1 52 —
69 1 – 30

69 11 20 —
9 6 – – –
— 93 – 7
93 1 3 –

36 27 – 35

58 2 3 35

74 7

3 10

— 17

7 19

11 15
6 N.A.

N.A. 23
— 34
— N.A.
— 16

— 16
4 17

36
3 –1

2 14

2 19

95

76

50

52

47
N.A.

43
53

N.A.
76

66
61
47
75

61

73

344

113

0

64

39
N.A.

77
22

N.A.
o

13
35

0
44

34

67

67

62

77

77

73
71

109
88
80
69

88
68
69
87

57

73

—

x

x

x

—
—

—
—
—
x

—
x
—
—

x
—

af=ue[ mlx includes 10 percent geothermal
bHold!ng companies
N A = Information is not available

SOURCES 1
2
3
4
5.
6

7

Electrical World, D/rectory  of E/ectrlc  Ut//(f/es,  1980-81 Edttion,  McGraw-Hill Publications Co., 1980.
Energy Data Report, Staf/st/cs  of Prwafe/y  Owned E/ecfr/c  L/f//if/es  in the Un/ted  States — 1978, U S Department of Energy, October 1979.
DOE State Energy Data, April 1980. Electricity as a percent of all residential energy end-use.
Salomon  Brothers, “Electrlc Utlllty Quality Measurements, ” 1980.
Calculated from Electrical World, 1 (peak load/total capacity).
Projected Mw was obtained from Irwerrtory  of Power P/arrts m the Un/fed  Sfafes  — December 1979, DOE, June 6, 1980, ex!sting  Mw was obtained from
Energy Data Report (see footnote 2).
Salomon  Brothers, “Electric Utility Common Stock Market Data,” Nov 3, 1980.



232 ● Energy Efficiency of Buildings in Cities

APPENDIX 8B.–EFFECTS OF ISSUING STOCK AT DIFFERENT
MARKET PRICES RELATIVE TO BOOK VALUES

The following cases illustrate the earnings per
share consequences of issuing common stock at
prices above and below book value. For simplicity,
assume throughout that the rate of return allowed by
regulators is 12 percent on the common equity base
at the beginning of any year and that the dividend

payout ratio b is 70 percent. Assuming for the mo-
ment that the industry or any given utility issues no
stock, the industry’s total earnings and dividends
will grow at a rate which is 3.6 percent, A 12-percent
return and a 30-percent retention of this amount (be-
cause dividends are 70 percent of earnings) means
that the industry’s common equity grows 3.6 per-
cent per year, that earnings grow 3.6 percent be-
cause the percentage return on equity is constant,
and that dividends grow at 3.6 percent (because the
payout ratio is constant). There is a well known for-
mula for stock prices in constant growth situations of
this sort which can be written as:

P 0 = D0
K e – g

where:

P O = stock price at time O relative to book
value;

D. = dividends at time O relative to book value;
and

K e = investor’s required rate of return on in-
vestment in stock of this risk class.

Dividends at time O can in turn be expressed as a
fraction of book value as follows:

where:

D 0 = E0 x b; and

E 0 = earnings at time 0 relative to book value.

Earnings relative to book value can in turn be written
simply as:

where:

E 0 = re

r e = the allowed rate of return on equity

If the required rate of return is 10 or 15 percent,
then the industry’s market price relative to book
value is 1.313 or 0.737, respectively. Given that, we
have assumed no new issues of common stock;
these ratios hold on a per-share basis as well.

Consider what happens if the industry’s capital ex-
penditure requirements (or desires) are such as to
necessitate (or prompt) the one-time issuance of

common stock. For simplicity, first assume that in-
vestors either do not anticipate the issuance of com-
mon stock or do not react to its predictable conse-
quences; this will simplify the calculations of the
number of shares required to raise a given dollar
amount of equity capital. The effect of correct antici-
pations will be discussed secondly. To make points
clear, consider two illustrative cases. In the first,
assume that investors are willing to settle for a
10-percent return for investing in the industry’s com-
mon equity. In the second, perhaps either because
the risks have increased or because inflation has
shifted the general levels of nominal (current dollars)
required rates of return upward, assume investors
demand a 15-percent return. Also assume initially
that the industry’s need for common equity capital
over time is just met by retained earnings in all years
except one. As above, with the exception of the year
of the stock issue, this means that required equity
grows by 3.5 percent per year, and that earnings,
earnings per share, and dividends per share grow at
3.6 percent per year.

Case 1. —If Allowed Returns on Equity Are
Greater Than Investors’ Required Rates of

Return, Then Earnings per Share, Dividends
per Share, and Market Prices Increase With

Increasing Growth

Assumptions:
Initial equity. , . . . . . . . . . . . . . S0 = $1,000,000

Allowed return on equity . . . . re = 12%

Earnings . . . . . . . . . . . . . . . . . . E 0 = $ 1 2 0 , 0 0 0

Payout ratio . . . . . . . . . . . . . . . b = 0,7’

Dividends . . . . . . . . . . . . . . . . D. = b X E0 =

$84,000
Retained earnings as

function of profit
to common. . . . . . . . . . . . . . a = (1 – b) = .3

Growth in earnings
and dividends. . . . . . . . . . . . g = a x re , =

.036
Shares outstanding . . . . . . . . . n. = 100,000
Return required by

investors . . . . . . . . . . . . . . . . ke = 10%
D .

Market price. . . . . . . . . . . . . . P0 =
(ke – g) n.

= $13.42



Ch. 8—Potential Role of Utilities in Improving the Energy Efficiency of Buildings Ž 233
— .

The effect of the increased equity investment is to
raise earnings, dividends, and market price per
share by 2.2 percent. In this instance, because the
preissue stock price did not reflect the opportunity
to invest $100,000 at a rate of return above that
demanded by the market, both the old shareholders
and the new purchasers of stock received a $0.29
per share “windfall’ gain.

If investors correctly anticipate the future need for
common equity financing, then prefinancing prices
will adjust so as to drive out the postfinancing wind-
fall gain (or loss) to investors. In case 1, prefinancing
prices reflect the capitalization of the expected post-
financing dividend stream at 10 percent, thereby
boosting the prefinancing price upward and reduc-
ing the number of shares required to raise $100,000
in new capital. Thus, new investors purchase their
shares at a price that holds their return on invest-
ment to 10 percent; the benefits of the industry’s
having an opportunity to invest at above-market
returns all accrue to the original shareholders. of
course, if after the date of purchase of the new
shares the industry unexpectedly has yet another
opportunity to invest equity over and above retained
earnings at a favorable rate, the “new” investors
would share in the second round of windfall gains. If
both the first and second opportunity were correctly
anticipated at the time of the first issue, however, the
stock would have risen in market price so as to
reflect all the benefits of both opportunities and to
provide both the first and second rounds of new pur-
chases with only their required return on invest-
ment.

Case 2.—if Allowed Returns on Equity Are
Less Than Investors’ Required Rates of

Return, Then Earnings per Share, Dividends
per Share, and Market Prices Decrease With

Increasing Growth*

Assumptions:
Same as case 1 except:

k e = 150/0
DO

= $ 7 . 3 7P 0 
= (k e – g) n0

The market price an investor requiring a 15-per-
cent return will pay for a $10 book value share is
$7.37.

* Based on testimony by Dr. Michael L. Tennican before the
New York Public Service Commission in case 176.79 proceeding
on motion of the commission to investigate the financing plans for
major New York combination electric and gas companies, Feb. 4,

Suppose again that a sudden requirement for ex-
ternal equity financing of $100,000 arises too quickly
for the market to anticipate and, hence, is financed
at $7.37 per share.

s = $ 1 0 0 , 0 0 0
E, = $132,000

n =  s = 13,572 shares
P0

n, = 113,572

e 1 = E l + n, = $1.16

d l = D, + n, = $0.81

P, =
k e

d

1  g  $ 7 . 1 4

Selling stock to meet capital needs when the mar-
ket price is below book drives earnings per share,
dividends per share, and market price per share to
lower levels.

As in case 1, the effect of investors’ correctly antic-
ipating the industry’s investment of inadequate rates
of return is to accentuate the effect of the simplistic
examples. If anticipated, the case 2 investment
would be reflected in preissue stock prices less than
$7.37, necessitating the issuance of more than
13,572 shares to raise $100,000 and thereby exacer-
bating the investment’s damage to earnings and divi-
dends per share.

1981.

B L+ - L+ ., “ “ - I? : - : E : 1-11,  3
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APPENDIX 8C.–COMPARISON OF STATE ELECTRIC
UTILITY REGULATING PRACTICES

State Ranking Rate base Test period Accounting Regulatory timing

Alabama E

Arizona c +

Year-end original
cost

Historical-adjusted

Historical-adjusted

Normalization of
accounting depart-
ment and ITC,
AFDC offset

Partial normalization
of accounting
department (TEP)
normalizes ITC,
(AZP) flows
through ITC

Normalization of
accounting depart-
ment and ITC,
AFDC offset,
deferred fuel

Flowthrough of
accounting depart-
ment and ITC,
deferred fuel

Normalization of
accounting depart-
ment and ITC

Flowthrough of
accounting depart-
ment and 1971 ITC
Unbilled revenue
and deferred fuel

Normalization of post
Jan. 1, 1975
accounting depart-
ment and ITC,
deferred fuel

Normalization of Jan.
1975 accounting
department and 6
percent ITC,
deferred fuel and
unbilled revenue
AFDC offset

Normalization of
accounting depart-
ment and ITC,
deferred fuel

Normalization of
accounting depart-
ment and ITC,
AFDC offset

Normalization of
accounting depart-
ment and ITC,
deferred fuel

Normalization of
accounting depart-
ment and ITC

Normalization of
accounting depart-
ment and ITC

7 months, interim
relief occasionally

Year-end value,
some CWIP

No statutory limit,
recent decision 7-10
months, emergency
interim relief

Arkansas c+ Year-end original
cost

Historical-adjusted 6-8 months, emer-
gency interim relief

California c+

c+

c

Average original
cost

Projected

Partially projected

Historical-adjusted

12 months, interim
relief occasionally

Colorado

Connecticut

Year-end original
cost, some
CWIP

Year-end original
cost, no CWIP

8 months, interim
relief

5-month statutory plus
l-month notice,
infrequent interim
relief

7-month statutory
recent decision 7-10
months, interim
relief up to 15
percent

No statutory limit 9-24
months possible,
emergency interim
relief

Delaware c+ Average original
cost

Some CWIP for
pollution
control

Year-end original
cost

Historical-adjusted

Historical-adjustedDistrict of Columbia D

Florida B+ Average original
cost, some
CWIP

Projected 8-month statutory,
interim relief

Georgia D Year-end or
average
original cost

Partially projected 6-month statutory,
some emergency
interim relief

9-month statutory, no
interim relief

Hawaii B– Average original
cost

Historical-adjusted

Idaho

Illinois

c

c

Year-end original
cost, some
CWIP

Year-end original
cost, modified
for fair value,
some CWIP

Historical-adjusted
or partial
projected

Partially projected
or historical-
adjusted

7-month statutory,
infrequent interim
relief

1 l-month statutory
infrequent interim
relief
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State Ranking Rate base
  ,

Test period Accounting Regulatory timing

Indiana A Year-end fair
value,
30 ”/0-45 ”/0
above original
cost

Average original
cost

Historical-adjusted Normalization of
accounting depart-
ment and ITC,
deferred fuel

6-10 months, no
statutory require-
ment, emergency
interim relief

18-24 months, interim
rates are allowed
1-4 months after
application

8 months, interim
relief occasionally

Iowa c–

Kansas c

B –

Historical

Historical-adjusted

Historical-adjusted

Normalization of
accounting depart-
ment and ITC

Year-end original
cost

Normalization of
accounting depart-
ment, repair
allowances and ITC

Normalization of
accounting depart-
ment and ITC

10-month statutory,
interim relief goes
into effect 5½
months after
application

12 months, interim
relief

Year-end original
cost, CWIP
included

Kentucky

Average original
cost, some
CWIP

Historical-adjusted Normalization of
accounting depart-
ment and ITC,
deferred fuel

Normalization of ITC
and most account-
ing departments

Normalization of ITC
and most account-
ing departments

Louisiana

Maine

Maryland

D

9-month statutory,
emergency interim
relief

7-month statutory, 3
months on make
whole, no interim
relief

c– Average original
cost

Historical-adjusted

Historical-adjustedc Average original
cost, fair value
by statute,
some CWIP
included

Year-end original
cost

Massachusetts c Historical-adjusted Normalization of
accounting depart-
ment and ITC,
deferred fuel

Normalization of
accounting depart-
ment and ITC,
AFDC offset

Normalization of
accounting depart-
ment and ITC,
deferred fuel

Normalization of
accounting depart-
ment and ITC,
AFDC offset

Normalization of
accounting depart-
ment and ITC

Normalization of
accounting depart-
ment and ITC

Normalization of ITC,
(SRP) normalizes
accounting depart-
ment (NVP) flows
through accounting
department, un-
billed revenue

Normalization of ITC
and most account-
ing departments,
deferred fuel

6-month statutory,
limited interim relief

c Average original
cost

Projected or
partially-
projected

Projected

9-month statutory,
recent orders, 12-18
months, emergency
interim relief

12-month statutory
9-10 months, interim
rates 90 days

Michigan

Minnesota c

D

Average original
cost, some
CWIP included

Mississippi Average original
cost, fair value
by statute

Projected 6 months, interim
rates go into effect
1 month after filing

Missouri

Montana

Nevada

E

D

c +

Year-end original
cost

Historical-adjusted 1 l-month statutory,
emergency interim
relief

9-month statutory,
emergency interim
relief

6-month statutory, no
interim relief

Average original
cost, no CWIP

Historical-adjusted

Year-end original
cost, some
CWIP

Historical-adjusted

c+ 12-month statutory,
interim relief

New Hampshire Average original
cost

Historical-adjusted
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State Ranking Rate base Test period Accounting Regulatory timing

New Jersey c + Year-end original
cost, some
CWIP

Historical-adjusted
or partially
projected

Historical-adjusted

Normalization of
accounting depart-
ment and ITC,
deferred fuel

Normalization of
accounting depart-
ment and ITC,
deferred fuel

ADR and post 1975
ITC normalized,
balance flowed
through, deferred
fuel

Normalization of
accounting depart-
ment and ITC,
deferred fuel

Normalization of
accounting depart-
ment and ITC

9-month statutory,
emergency interim
relief

4-10 months,
infrequent interim
relief

1 l-month statutory,

New Mexico B – Year-end original
cost, fair value
by statute,
some CWIP

Year-end or
average
original cost,
some CWIP

New York c Projected
emergency interim
relief

months, infrequentNorth Carolina

North Dakota

Historical-adjusted 7B Year-end original
cost, some
CWIP included

interim relief

E Average original
cost

Historical-adjusted
or projected

Partially projected

Historical-adjusted

Projected

12-month statutory,
decision usually 5-9
months, some
interim relief

9 months, emergency
interim relief

Ohio

Oklahoma

Oregon

c+

c–

c+

Average original
cost, some
CWIP

Year-end original
cost

Normalization of
accounting depart-
ment and ITC

Normalization of
accounting depart-
ment and ITC

Most tax deferrals
from liberalized
depreciation are
flowed through, ITC
normalized

Deferred fuel

8-12 months,
emergency interim
relief

10-month statutory, no
interim relief

Average original
cost

Pennsylvania c - Year-end original
cost, pollution
control CWIP
only

Average original
cost

Partially projected 9-month statutory,
emergency interim
relief

Historical-adjusted

Historical-adjusted

Normalization of
accounting depart-
ment and ITC

Normalization of
accounting depart-
ment and ITC,
deferred fuel

Normalization of ITC
and most account-
ing departments

Normalization of
accounting depart-
ment and ITC

9 months, no interim
rates

Rhode Island

South Carolina

D

c + Year-end original
cost, some
CWIP

10-13 months, interim
rates after 30 days

E

A

Historical-adjusted

Historical-adjusted

6 months, some
interim relief

South Dakota

Texas

—

4-6 months, no interim
relief

Year-end original
cost, fair value
by statute,
some CWIP

Average original
cost, some
CWIP

Partially estimated Normalization of
accounting depart-
ment and ITC,
deferred fuel,
unbilled revenue

Flowthrough of
accounting depart-
ment, ITC
normalized

Normalization of
accounting depart-
ment and ITC,
deferred fuel

8-month statutory,
some interim relief

Utah A–

Vermont

Virginia

c+ Average original
cost, some
CWIP
included

Year-end original
cost, some
CWIP

Historical-adjusted 6-18 months,
emergency interim
relief

c Historical-adjusted 5 months statutory,
emergency interim
relief
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State Ranking Rate base Test period Accounting Regulatory timing

Washington c Average original
cost, inclusion
of CWIP varies

West Virginia D Average original
cost, some
CWIP

Wisconsin B Average original
cost, some
CWIP

Wyoming c + Year-end original
or historical
cost

Historical-adjusted

Historical-adjusted

Projected

Historical-adjusted

Normalization or flow 1 l-month statutory,
through varies emergency interim
depending on utility relief

Flow through or 12 months plus (no
accounting depart- Iimit), some interim
ment, ITC relief
normalized

Normalization of 9-12 months, most
accounting depart- interims granted (4-5
ment and ITC, months after filing)
deferred fuel

Normalization of 6-9 months, some
accounting depart- interim relief
ment and ITC,
AFDC offset

NOTE: On abbreviations CWIP means construction work in progress can be Included In the rate base, ITC means Investment tax credit, AFDC means allowance for
funds used during  construction

SOURCE: Salomon  Brothers, Industry Analysis, February 17, 1981.


