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S 

.3 

1. PROJECT SUMMARY 

This Contract is entered into between Southern California 

Edison Company, a California corporation ("Edison"), andIWC&RaPahTfZ 
Renewable Energy Ventures-in, a District of C-olumbia 

corporation,4 -i-; in it 14:rLUha~ f z-.d _C r_- ng 
S9 fPir e:r-EV pner-.orchips thta 
-5z:-ed fzr tJ.i..; .:.-I.t:ttiz- f thictl vr-en- ("Seller"). 
Seller is willing to construct, own, and operate a 
Qualifying Facility and sell electric power to Edison and 
Edison is willing to purchase electric power delivered by 
Seller to Edison at the Point of Interconnection pursuant 

2to the terms and conditions se forth as follows: 
kuTcokRE IL, P 'E'WI,P C EW&b ANN1.1 All Noticesshall be sent to Seller at the following 

RUWW,)t{ID PawEL PAkQEJS 1i9T4-1address :Cia Renewable Energy VentureseInc A-PORATEZ16311 VF_- '011 G Ih., -SUITE.1ltra 

CAITY, 

....C .. .. .... c-5 . , 7 

,a 

2.2 Seller's Generating acility: 
a. Nameplate Rating: - e 

b. Location: 

kW. 

- - -P. 

20 

21 

In the unincorporated area of the County of 

Riverside, State of California, described as 

22 follows: 

1. Portion of Section 8, 9 and 16, T3S, 

SBBM about 2 miles west of North Palm 

M4E, 

26 

~BEST 

(la) 

AVAILABLE DOCUMENT 

// 



Unless and until Edijon shall have received written notice
 
from Seller's fiduciary to 
the contrary, Edison shall make
 

all payments for Energy and capacity and shall send 
a copy of
 
all notices and correspondence (including without limitation
 
correspondence with respect to, 
and drafts of, amendments to
 
the Contract requested by either Party) 
to Seller's fiduciary
 
at the following address:
 

Bank of America National Trust and Savings
 
Association
 

555 South Flower Street
 
Los Angeles, CA 
 90071

Attention: 
 Securities Services Division"
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SCE 	STANDARD CONTRACT
 

Springs and I mile south cf Devers
 

2 
 Substation.
 

C. 	 Type :
 

X 
 Small Power Production Facility
 

a. 	 Delivery of power to Edison .at a nominal
 

12,000 volts.
 

1.3 	 Edison Customer Service District:
 

Palm Springs
 

36100 Cathedral Canyon
 

Palm Springs, CA 
 92234
 
1.4 	 Location of 
Edison Operating Switching Center:
 

Devers Substation
 

62030 16th Street
 

North 	Palm Springs, CA 

AT-,______I1.5 
 Contract Capacity: 7,000 kW 
.
 Ar, 	 eN 
 _ _ 

1.5.1 
 Estimated as-available capacity: 
 4-r449- kW. 
1.6 	 AL, 549, /6'1OExpected annual production: 	 kWh.-
1.7 
 Expected Firm Operation for each generating unit(s):


bect.&EIL 2.1
 
4e'.-4, 1984.
 

1.8 	 Contract Term: 
 30 years.
 

1.9 	 Operating Option pursuant to Section 5:
 
Entire Generator output dedicated to Edison with
 

separate electric service required.
 

SElz 	tiz zr:p TarOif&Sohol
dw le44r 
v f l r _ 

Eb £-railaptto iw. W 4 2g 

(Ib) 
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 -.uUIIL('Cr uapac1ry: 
 I,uuu kW. 
 Untlil
18 sucn tme a3the full nameplate capacity as 
listed in Section 1 2
19 . .a isinstalled and operating Edison shall consider 40. 98 
Percent
20 
 the installed and operating capacity as
21 151a-vial Contract Capacity. 

1.5.1 
 Estimated 
as-available 

capacity: 


10,080 k,
 

BEST AVAILABLE DOCUMENT
 



SCE STANDARD CONTRACT
 
LONG-TERM POWFR PURCFASF
 

1.10 	 Interconnection Facilities Agreement pursuant to 

Section 6 shall be:
 

Added Facilities Basis (Appendix A)
 

1.11 	The Capacity Payment Option selected by Seller
 

pursuant to Section 9.1 shall be:
 

Option B - Firm Capacity
 

a. The as-available "capacity price for 1984 is
 

$76/kW-yr. 

b. 	 The Contract Capacity Price is $137/kW-yr.
 

(Firm Capacity)
 

1.12 The Energy Payment Option selected by Seller pursuant
 

to Section 9.2 shal' 1)e:
 
SEEAl- _________ 

Option 2 - Levelized Forecast of Marginal Cost of
 

Energy in effect at date of execution of this 

Contract. Levelized Forecast for expected date of 

16 Firm Operation &s 6.9w/kWh. 

For the energy payment refund pursuant to Section 9.5
 

is under Option 2, Edison's Incremental Cost of Capital
 

19 is 15%. 

20 'Mal^ s n" -hngb.t..
. .. n ption ..I n-. 

Fpr- E..-s^riidedde4-ei. "r-. t nGte:le '

22 r-hage nc 0d pr-rt hodt of pirm 

Seller elects to receive the followirg percentages:
 

25 
 100 percent of Forecast of Marginal Cost of Energy
 

for the First Period.
 

(c) BST AVAILAB.E DOCUMENT 
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7 

X Option I - Forecast of Annual Marginal Cost of 
Energy in effect at date of execution of this 

8 

9 

Contract (Appendix C). 

Seller elects to receive the following percentage3: 

10 

11 

100 percent of Forecast of Marginal Cost of Energy 

for the First Period. Energy payments for the 

12 

13 

Second Period shall be 100 percent of Edison's 

published avoided cost of Energy." 
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Energy payments for the Second Period shall be
 
2 100 percent of Edison's published avoided cost o.; 

3 Energy. 

- 1.13 Metering Location 

Seller elects metering location pursuant to Section 8
 

as follows:
 
S ELLE~.0 

X R side of the Interconnection Facilities
 
//OS Fo~C~~~tra EoU*1 To .5%., FUR~dAMiT 

//
 

': // 

•2 // 

13 // 

5 / 

- // 

'e //
23 

' // 

20 i 

21 / 

22 / 

-/ 

25 
25 

(1d) 
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SCE STANDARD CONTRACT
 

GENERAL TERMS AND CONDITIONS
 

2. DEFINITIONS
 

When used with initial capitalizations, 
whether in the
 
- singular or 
in the plural, the following terms shall have
 
F the following meanings:
 

-
 2.1 
 Adjusted Capacity Price: 
 The S/kAW-yr capacity
 
purchase price based on the Capacity Payment Schedule
 
in effect at 
time of Contract execution for the time
 
period beginning on the date of Firm Operation for

the first generating unit and ending on the date of
termination 
or reduction of Contract Capacity under
12 
 Capacity Payment Option B.
 

13 
 2.2 AppendixA: Interconnection Facilities Agreement 

Added Facilities Basis
 

2.3 Commission: 
 The Public Utilities Commission of the
 
State of California.
 

7 
 2.4 Contract: 
 This document and Appendices, 
as amended
 
from time 
to time.
 

2.5
19 Contract Capacity: 
 The electric power producing
20 
 capability of the Generating Facility which is
 
21 committed to Edison.
 
22 Contract Capacity Price: 


2.6 

The capacity purchase price
 

from the Capacity Payment Schedule approved by the
2.1 
 Commission and in effect on 
the date of execution of
 
this Contract for Capacity Payment Option B.
?. ii
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2.7 	 Contract Term: 
 Period in years commencing with date
 

of Firm Operation for the first generating unit(s)
 
during which Edison shall purchase electric power
 

from 	Seller.
 
2.8 	 Current Capacity Price: 
 The S/kW-yr capacity price
 

provided in the Capacity Payment Schedule determined
 
by the year of termination or reduction of Contract
 
Capacity and the number of years from such
 

termination or reduction to the expiration of the
 
Contract Term for Capacity Payment Option B.
 

2. 9 	Edison: 
 The Southern California Edison Company.
 
12 
 2.10 	Edison Electric System Interity: The state of
 

operation of Edison's electric system in 
a manner
 
A which is deemed to minimize the risk of injury to
 

persons and/or property and enables Edison to provide

adequate and reliable electric service to 
its
 
customers.
 

is 2.11 Emergency: 
 A condition or situation which in
 
19 Edison's sole judgment affects Edison Electric System
 

Integrity.
 

21 2.12 Energv: Kilowatthours generated by the Generating
 
22 
 Facility which are purchased by Edison at the Point
 
23 of Interconnection.
 

2.1 2.13 FirmOperation: 
The date agreed on by the Parties-op
 

25 
 ie4-*.eee* generating unitf-s- of the Generating

26 Facility is determined to be 
a reliable source of
 

Document 1618C 
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generation and on 
which suh unit can be reasonably

expected to operate continuously at 
its effective
 
rating (expressed in kW).


2.14 First Period: 
 The period of the Contract Term
 

5 specified in Section 3.1.
 

F2.15 Forced Outace: 
Any outage other than a scheduled
 
7 
 outage of the Generating Facility that fully or
 
EPartially 
 curtails its electrical output.
 
9 2.16 	Generating Facility: 
All of Seller's generators,
 

10 	 together with all protective and other associated
 
equipment and improvements, 
necessary to produce
 

12 
 electrical power at Seller's Facility excluding
13 
 associated land, land rights, and 	interests in land.
 
1. 
 2.17 Generator: 
 The generator(s) and associated prime


mover(s), which are a part of the 	Generating Facility.

2.18 	Interconnection Facilities-
 Those protection,


17 
 metering, electric line(s), 
and other facilities

is 
 required in Edison's sole judgment to permit an
 

electrical interface between Edison's system and the
20 
 Generating Facility.in accordance with Edison's
 
Tariff Rule No. 21 titled Cogeneration and Small
22 
 Power Production Interconnection Standards filed with
 

the Conmission.
 
2.19 Interconnection Facilities Areement: 
That document
 

which is specified in Section 1.10 and is attached
 
26 
 hereto.
 

Document 1618C 
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2.20 KVAR: 
 Reactive kilovolt-ampere, 
a unit of measure of
 

reactive power.
 
2.21 Operate: 
 To provide the engineering, purchasing,
 

repair, supervision, training, inspection, testing,
 

protection, operation, use, management, replacement,
 
retirement, reconstruction, and maintenance of and
 
for the Generating Facility in accordance with
 
applicable California utility standards and good
 

engineering practices.
 

2.22 ODeratinc Reresentatives: 
 Individual(s) appointed
 
by each Party for the purpose of securing effective
 

12 cooperation and interchange of 
information between
 
the Parties in connection with administration and
 
technical matters related to this Contract.
 

2.23 Parties: 
 Edison and Seller.
 

2.24 Party: 
 Edison or Seller.
 
2.25 Peak Months: 
 Those months which the Edison annual
 

system peak demand could occur. 
Currently, but
 
subject to change with notice, the peak months for
 

20 
 the Edison system are June, July, August, and
 

21 September.
 

22 
 2.26 Point of Interconnection: 
 The point where the
 
1.3 
 transfer of electrical energy 5etween Edison and
 

Seller takes place.
 

5/
 

2// 
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2.27 Project: 
 The Generating Facility and interconnect4on
 

Facilities required to permit operation of Seller's
 
Generator in parallel with Edison's electric system.
 

2.28 Protective Apoaratus: 
That equipment and apparatus
 

installed by Seller and/or Edison pursuant to
 

Section 4.2.
 

2.29 Oualifv.inc Facility: 
 Cogeneration or 
Small Power
 

Production Facility which meets the critcria as
 
defined in Title 
18, 
Code of Federal Regulations,
 

Section 292.201 
through 292.207.
 

hy~d"esletrir poa,or. ld WL.9e 

2.31 Second Period: 
 The period of the Contract Term
 

specified in Section 3.2.
 

2.32 Seller: 
 The Party identified in Section 1.0.
 
2.33 Seller's Facility: 
 The premises and equipment of
 

Seller located as specified in Section 1.2.
 
2.34 Small Power Production Facility: 
 The facilities and
 

equipment which use biomass, waste, or Renewable
 
Resources, including wind, solar, geothermal, and
 
waterto produce electrical energy as 
defined in
 
Title 18, 
Code of Federal Regulations, Section
 

292.201 through 292.207.
 

/
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2.35 Surmmer Period: 
 Defined in Edison's Tariff Schedule
 

No. TOU-8 as now 
in effect 
or as may hereafter be
 

authorized by the Commission.
 

2.36 Tariff Schedule No. TOU-8: 
 Edison's time-of-use
 

energy tariff for electric service exceeding 500 kW,
 
as now in effect or as 
may hereafter be authorized by
 

the Commission.
 

2.37 Uncontrollable Forces: 
Any occurrence beyond the
 

control of a Party which causes that Party to be
 
unable to perform its obligations hereunder and which
 
a Party has been unable to overcome by the exercise
 
of due diligence, including but not limited to 
flood,
 
drought, earthquake, storm, fire, pestilence,
 

lightning and other natural catastrophes, epidemic,
 
war, riot, civil disturbance or disobedience, strike,
 

labor dispute, action or inaction of government or
 
other proper authority, or failure, threat of failure
 
or sabotage of facilities which have been maintained
 

in accordance with good engineering and operating
 

practices in California.
 

2.38 Winter Period: 
 Defined in Edison's Tariff Schedule
 

No. TOU-8 as now 
in effect or as may hereafter be
 

authorized by the Commission.
 

3. TERM
 

This Contract shall be effective upon execution by the
 
Parties and shall remain effective until either Party
 

Document 1618C 
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gives 90 days prior written notice of termination 
to the

other Party, except that such notice of termination shall
 
not be effective to terminate this Contract prior to
expiration of the Contract Term specified in Section 1.8.
* 	 3.1 
 The First Period of the Contract :Term shall 
commence
 

Upon date of Firm Operation but 
not later than
~be 5 years

for 10 years.
 

3.2 
 The Second Period of the Contract Term shall 
commence
 
upon expiration of the First Period and shall continue
for the remainder 
og the Contract Term.
 

4. GENERATING FACILITY
 

4.1 Ownership
 

The Generating Facility shall be owned by Seller.
 
4.2 Desion
 

4.2.1 
 Seller, at no cost 
to Edison, shall:
 
a. 
 Design the Generating Facility.

b. 
 Acquire all permits and other approvals

b. necessary for the construction,
 

operation, 	and maintenance of the
2 IGenerating 

Facility.
 

c. 
 Complete all environmental 

impact


studies necessary for the construction,
 
operation, 


and maintenance 

of the
 

Generating Facility.

2 // 

Document 1618C 
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d. Furnish and 
install the relays, meters,
 

power circuit breakers, synchronizer,
 

and other control and Protective
 
Apparatus as shall be agreed to by the
 
Parties as being necessary for proper
 

and safe operation of the Project 
in
 
parallel with Edison's electric system.


4.2.2 
 Edison shall have 
the right to:
 

a. 
 Review the des,.gn of the Generating
 
Facility's electrical system. 
Such
 

review chnl bo 
n i
 

1 

MAnr-r-
 -d may include, but not be
 
limited to, the Generator, governor,
 

excitation system, synchronizing
 

equipment, protective relays, and
 

neutral grounding.
 
b. 
 Request modifications to the design of
 

the Generating Facility's electrical
 

system. 
Such modifications shall be
 
required if necessary to maintain
 

22 in parallel with the Edison electric
 

23 

system. 
 I6 Gei]i 
 _
 

21md ptifs>ima rt",t&
£o 
if
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4.2.3 


16 


17 
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20 


4.2.4 


22 

23 
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Edison makes 
no request to Seller for
 
modification for 
 uch design changes
 

Within 30 days after receipt of all
pertinent 
electrical 
drawings from
Seller, Edison shall be deemed to have
 

approved the design as 
submitted
 

without modifications.
 

Seller shall provide individual 
power
 
factor correction capacitors for each
 

induction type generator. 
Such capacitors

shall be switched on and off simultaneously
 

with each of the associated induction-type 

generator(s) of the Generating Facility.
The KVAR rating of such capacitors shall be 
the highest standard value which will not
exceed such generators no-load KVAR 
requirement. Seller shall not install
 
power factor correction in excess of that
 
required by-this Section unless agreed to

1n writing by the Parties.
 
Seller shall not locate any part of 
a
 
wind-driven generating unit cf the
 
Generating Facility within a distan:e 1.25
 
times the height of a wind turbine
 
structure of 
an existing electric utility
 
33 kV, 66 kV, or 
115 kV transmission line
 

-10-
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right of way or within three rotor blade
 
diameters of an 
existing electric utility

220 kV or 500 kV transmission line right of
 

way or any proposed transmission line right
 

of way of which Edison is pursuing

6 regulatory approval for construction.
 

4.3 	 Construction
 

Edison shall have the right 
to review, consult with,
 

and make recommendations regarding Seller's
 
construction schedule and to monitor the construction
 

and start-up of the Project. 
 Seller shall notify
 
2 
 Edison, at least one year prior to Firm Operation, of
 
3 
 changes in Seller's Construction Schedule which may
 

4affect 
 the date of Firm Operation.
 

4.4 	 Operation
 

4.4.1 
 The Generating Facility and Seller's
 

Protective Apparatus shall be operated and
 
maintained in accordance with applicable

California utility industry standards and
 

good engineering practices with respect to
 
synchronizing, voltage and reactive power
 
control. 
 Edison shall have the right to
 

'3 
 monitor operation of the Project and may
 

require changes in Seller's method of
 

operation if such changes are necessary, in
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6 


7Protective 


4.4.3 


1" 


19 


20 


21 


22 
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Edison's sole judgment, to maintain Edison
 

Electric System Integrity.
 

Seller shall notify in writing Edison's
 

Operating Representative at least 14 days
 

prior to:
 

(a) 	the intial 
testing of Seller's
 

Apparatus.
 

(b) 	the initial parallel operation of
 

Seller's Generators with Edison's
 

electrical system.
 

Edison shall have the right to have a
 

representative present at each event.
 
Edison shall have the right to require
 

Seller to disconnect the Generator from the
 
Edison electric system or to reduce the
 

electrical output from the Generator into
 

the Edison electric system, whenever Edison
 
determines, 
in its sole judgement, that
 
such a disconnection is necessary to
 

facilitate maintenance of Edison's
 

facilities, or to mainta-in Edison Electric
 
System Integrity. 
 Each 	Party shall
 

endeavor to correct, within a reasonable
 
period, the condition on 
its system which
 
necessitates the disconnection 
or the
 
reduction of electrical 
output. 
 The
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duration of the disconnection or the
 

reduction in electrical output shall be
 

limited to the period of 
time such a
 

condition exists.
 

The Generating Facility shall be operated
 

with all of Seller's Protective Apparatus
 

in service whenever the Generator is
 

connected to or 
is operated in parallel
 

with the Edison electric system. Any
 
deviation for brief periods of emergency or
 

maintenance shall only be by agreement of
 

the Parties.
 

Each Party shali 
keep the other Party's
 

Operating Representative informed as 
to the
 

operating schedule of their respective
 

facilities affecting each other's operation
 
hereunder, including any reduction in
 

Contract Capacity availability. In
 

addition, Seller shall provide Edison with
 
reasonable advance notice regarding its
 

scheduled outages including any reduction
 

in Contract Capacity availability.
 

Reasonable advance notice is 
as follows:
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SCHEDULED OUTAGE 

ADVANCE NOTICE
 

EXPECTED DURATION 

TO EDISON
 

Less than one day 

24 Hours
 

One day or more
 

(except major overhauls) 

1 Week
 

Major overhaul 

6 Months
Notification by each Party's Operating
 

Representative 
of outage date and duration
 
should be directed to the other Party's

Operating Representative 
by telephone.

Seller shall not schedule major overhauls
 

during Peak Months.
 
Seller shall maintain 
an operating log at
 
Seller's Facility with records of: 
 real
 
and reactive power production; changes 
in
 
operating status, outages, Protective
 
Apparatus operations; and any unusual
conditions 


found during inspections. 

In
 

addition, Seller shall maintain records
applicable to 
the Generating Facility,
 

including the electrical characteristics of
the Generator and settings or adjustments
 

of the Generator control equipment and
 
protective devices. 
 Information 
maintained
pursuant 
to this Section 4.4.8 shall be
 

to Edison upon request. Copies
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of such information, if requested, shall be
 

provided within 30 days of Edison's request.
 

If, 
at any time, Edison doubts the
 

integrity of any of Seller's Protective
 

Apparatus and believes that such loss of
 

integrity would impair the Edison Electric
 

System Integrity, Seller shall demonstrate,
 

to Edison's satisfaction, the correct
 

and operation of the equipment
 

in question.
 

Seller shall test all protective devices
 

specified in Section 4.2 with qualified
 

Edison personnel present at intervals not
 

to exceed four years.
 

Seller shall, to the extent possible,
 

provide reactive power for its own
 

requirements, and where applicable, the
 

reactive power losses of interfacing
 
transformers. 
Seller shall not deliver
 

excess reactive power to Edison unless
 

otherwise agreed upon between the Parties.
 

The Seller warrants that the Generating
 

Facility meets the requirements of a
 

Qualifying Facility as of the effective
 

date of this Contract and continuing
 

through the Contract Term.
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The Seller warrants that the Generating
 

Facility shall at all times conform to all
 
applicable laws and regulations. 
Seller
 
shall obtain and maintain any governmental
 

authorizations and permits for the
 
continued operation of the Generating
 
Facility. 
 If at any time Seller does not
 
hold such authorizations and permits,
 
Sellev agrees to reimburse Edison for any
 
loss which Edison incurs 
as a result of
 
Seller's failure to maintain governmental
 

authorization and permits.
 

At Edison's request, Seller shall make all
 

reasonable effort to deliver power at 
an
 
average rate of delivery at least equal to
 
the Contract Capacity during periods of
 
Emergency. 
 In the event that the 
Seller
 
has previously scheduled an outage
 
coincident with an Emergency, Seller shall
 
make all reasonable efforts to reschedule
 

the outage. The notification periods
 

listed in Section 4.4.5 shall be waived by
 
Edison if Seller reschedules the outage.
 
Seller shall demonstrate the ability to
 
provide Edison the specified Contract
 

Capacity within 30 days of the date of Firm
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Operation. Thereafter. at least once per 

year at Edison's request, Seller shall 

demonstrate the ability to provide Contract 

.Capacity for a reasonable period of time as 
5 required by Edison. Seller's demonstration 

5of Contract Capacity shall be at Seller's 
7 expense and conducted at a time and 

pursuant to procedures mutually agreed upon 

by the Parties. If Seller fails to 

demonstrate the ability to provide the 
Contract Capacity, the Contract Capacity 

2 shall be reduced by agreement of the 

13 Parties pursuant to Section 9.1.1.5. 
14 4.5 Maintenance 

15 
 4.5.1 
 Seller shall maintain the Generating
 

16I Facility in accordance with applicable
 

17 
 California utility indust:y standards and
 
1good 
 engineering and operating practices.


19 
 Edison shall have the right to monitor such
 
20 


maintenance of the Generating Facility. 
21 Seller shall maintain and deliver a 
22 
 maintenance record of the Generating
 

23 Facility to Edison's Operating
 

Representatives 
upon request.
 
25 
 4.5.2 
 Seller shall make a reasonable effort to
 

schedule routine maintenance 
during Off-Peak
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Months a - mimtea m] - ..... nn 
2 ripd for ronoxblp r-t.-- Outages 

3 for scheduled maintenance shall not exceed 

a total of 30 peak hours for the Peak 

Months. 6UTA&E F EE4%% F04jdIt(8 t oI -SI.CTIL&'
 
6 4.5.3 
 Te allowance for scheduled maintenance is
 

as follows:
 

a. 
 Outage periods for scheduled
 

maintenance shall not exceed 840 hours
 

(35 days) in any 12-month period.
 

1, This allowance may be used in
 
12 increments of an hour or longer on a 

consecutive or nonconsecutive basis.
 
i b. Seller may accumulate urused
 

maintenance hours on a year-to-year
 

16 basis up to a maximum of 1,080 hours
 
17 
 (45 days). This accrued time must be
 
16 
 used consecutively and only for major
 
I 


overhauls.
 
20 4.6 
 Any review by Edison of the design, construction,
 

21 
 operation, or maintenance of the Project is solely
 
22 for the information of Edison. 
By making such review,
 
-. Edison makes no representation as 
to the economic and
 

technical feasibility, operational capability, or
 

25 reliability of the Project. 
Seller shall in no way

26 
 represent to any third party that any such review by
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Edison of the Project, including but not limited to,
 
any review of the design, construction, operation, or
 
maintenance of the Project by Edison is 
a
 
representation by Edison as 
to the economic and
 
technical feasibility, operational capability, or
 

reliability of said facilities. 
 Seller is solely

responsible for economic and technical feasibility,
 

operational capability, and reliability thereof.
 

5. OPERATING OPTIONS
 

5.1 Seller elects in Section 1.9 
to Operate its Generating
 
Facility 
4n parallel with Edison's electric system
 

pursuant 
to the following:
 

Seller dedicates the entire Generator output to Edison
 
with electrical service required from Edison.
 

1! 5.2 
After expiration of the First Period of the Contract
 
Term, Seller may change the Operating Option, but not
 
more than once per year upon at least 90 days prior
 
written notice to Edison. 
A reduction in Contract
 

Capacity as a result of a change in operating options

20 
 shall be subject to Section 9.1.1.5. Edison shall
 
2not 
 be required to remove or reserve capacity of
 
2 
 Interconnection Facilities made idle by a change in
 
3 operating options. 
 Edison may dedicate any such idle
 

Interconnection Facilities at 
any time to serve other
 
customers or to interconnect with other electric
 
power sources. 
 Edison shall process requests for
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changes of operating option in the chronological
 

order received.
 
6. INTERCONNECTION FACILITIES
 

6.1 The Parties have executed an Interconnection
Facilities Agreement, Appendix A, covering the
 
design, installation, operation and maintenance of

the Interconnection Facilities required in Edison's
 

E 
 sole judgment, to permit an electrical interface
Ibetween 
the Parties pursuant to Edison's Tariff Rule
 
Ic No. 21.
 

J! 
 6.2 
 The costs for the Interconnection Facilities set
12 
 forth in Appendix A are estimates only for Seller's
 

13 information and will be adjusted to reflect recorded
 
14 costs after installation is complete; except that,
 
15 
 upon Seller's written request to Edison, Edison shall

16 
 provide a binding estimate which shall be the basis
17 
 for the Interconnection Facilities cost in the

18 Interconnection Facilities Agreement executed by the
 
19 Parties.
 
20 
 6.3 
 The nature of the Interconnection Facilities and the
 
21, 
 Point of Interconnection shall be set forth by the
22 
 Description of Interconnection Facilities list
 
2-1 attached to Appendix A.
24 
 6.4 
 The design, installation, operation, maintenance, and
25 
 modifications of the Interconnection Facilities shall
 

26 / 
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be governed by the provisions of Appendix A, attached
 

hereto and made a part hereof.
 

6.5 Seller shall not commence parallel operation of the
 

Generating Facility until written approval for
 

operation of the Interconnection Facilities has been
 

received from Edison. 
The Seller shall notify Edison
 

at least forty-five days prior to the initial
 

energizing of the Point of Interconnection. Edison
 

shall have the right to inspect Seller's Generating
 

Facility within thirty days of receipt of such
 

notice. If the facilities do not pass Edison's
 

inspection, Edison shall provide in writing the
 

reasons for this failure within five days of the
 

inspection.
 

6.6 Seller, at 
no cost to Edison, shall complete all
 

environmental impact studies and Edison shall acquire
 

all permits and approvals necessary for the design,
 

installation, operation, and maintenance of the
 

Interconnection Facilities. 
 Edison's costs in
 

completing these activities shall be included in the
 

Interconnection Facilities as 
shown in Appendix A.
 

7. ELECTRIC LINES AND ASSOCIATED EASEMENTS
 

7.1 Edison shall, 
as it deems necessary or desirable,
 

build electric lines, facilities and other equipment,
 

both overhead and underground, on and off Seller's
 

Facility, for the purpose of effecting the agreements
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contained 
in this Contract. 
 The physical location of
 
- such electric lines, 
facilities and other equipment
 
- on 
Seller's Facility shall be determined by agreement
 
-of the Parties.
 

7.2 
 Seller shall grant to Edison, without cost 
to Edison,
 
and by an 
instrument of conveyance, acceptable t3
" 
 Edison, rights of way, easements and other property
 

interests necessary to construct, reconstruct, 
use,
 
C* maintain, alter, add to, enlarge, repair, replace,
inspect and remove, at any time, the electric lines,
 

facilities or other equipment, both overhead and
12 
 underground, which are required by Edison to effect
 
12 

uIfL lvrL ftL46 09-hVIbthe agreements contained in the Contract.A The rights
 
-41 
 of ingress and egress at all reasonable times
 

15 
 necessary for Edison to perform the activities
 

contemplated in the Contract.
 

,.7 
 7.3 
 The electric lines, facilities, or other equipment
IE 
 referred to in this Section 7 installed by Edison on
 

19 
 or off Seller's Facility shall be and remain the
 
20 
 property of Edison.
 
21 7.4 
 Edison shall have no obligation to Seller for any
 
22 
 delay or cancellation due to inability to acquire a
23 
 satisfactory right of way, easements, or other
 

property interests.
 

- // 

25 // 
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8. METERING
 

2 
 8.1 	 All meters and' equipment used for the measurement of
 
electric power for determining Edison's payments to
 

Seller pursuant to this Contract shall be provided,
 

5 
 owned, and maintained by Edison at Seller's expense
 

6 in accordance with Edison's Tariff Rule No. 21.
 

7 "ipmt f 1.g allor for
 

2lcr::r:~ r'io to c3-llr hip F-don ah.31 

-',opFa Woar~dd 4p end,- - -d imi4- is A his~ Ed irw .. 

12 8.3 The meters and equipment used for measuring the
 
Energy sold to Edison shall be located on 4d4-rQPa_
 

side of the Interconnection Facilities.2r 
pouo-i-ed
 

4, 1-
 . . I ''l 	 e ATrACV _ 

8.4 
 For purposes of monitoring the Generator operation,
 

Edison shall have the right to require, at Seller's 

expense, the installation of generation metering and 

19 telemetering equipment. 

20 8.5 Edison's meters shall be sealed and the seals shall 

21 be broken only when the meters are to be inspected,
 

22 tested, or adjusted by Edison. Seller shall be given
 

323 reasonable notice of testing and have the right 
to
 

have its Operating Representative present on such
 

25 occasions.
 

2 / 
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6 specified in Section 1.13 shall be applied. At the written 

7 request of the Seller, and at Seller's sole expense, Edison 

8 shall measure actual transformer losses. If the actual 

9 measured value differs from the agreed-upon loss compensation 

10 factor, the actual value shall be applied prospectively." 
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8.6 Edison's meters 
installed pursuant 
to this Contrac-t
 

shall be tested by Edison, at Edison's expense, at
 

least once each year and 
at any reasonable time upon
 
request by either Party, at the requesting Party's
 

expense, 
 if Seller makes such request, Seller shall
 

reimburse said expense to Edison within thirty days
 

after presentation of 
a bill therefor.
 
8.7 
 Metering equipment found to be inaccurate shall be
repaired, adjusted, 
or replaced by Edison such that
 

the metering accuracy of said equipment shall be
 
within two percent. 
 If metering equipment inaccuracy
 

exceeds two percent, the correct amount of Energy and
 
Contract Capacity delivered during the period of said
 
inaccuracy shall be estimated by Edison and agreed
 

upon by the Parties.
 

" j 
 9. POWER PURCHASE PROVISIONS
 

Prior to the date of Firm Operation, Seller shall be paid
 
for Energy only pursuant to Edison's published avoided
 
cost of energy as 
accepted by the Commission. If at any
 
time Energy can be delivered to Edison and Seller is
 
contesting the claimed jurisdiction of any entity which
 
has not issued 
a license or other approval for the
 
Project, Seller, in 
its sole discretion and risk, may
 

2-
 deliver Energy to Edison and for any Energy purchased by
 
Edison Seller shall receive payment from Edison for (i)
 

Energy pursuant to this Section, and 
(ii) as-available
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capacity based on a capacity price from the Standard Offer
 

2 
 No. 
1 Capacity Payment Schedule as approved by the
Commission. 
 Unless and until all required licenses and
 
approvals have been obtained, Seller may discontinue
 

deliveries at 
any time.
 

9.1 Canacitv Payments
 
7 Seller shall sell 
to Edison and Edison shall purchase
 

from Seller capacity pursuant to the Capacity Payment
 
- Option selected by Seller in Section 1.11. 
 The
 
0 
 Capacity Payment Schedules will be based on Edison's
 

full avoided operating 
costs as approved by the
 
Commission throughout the life of this Contract.
 
Data used to derive Edison's full avoided costs will
 

I 
 be made available to the Seller, to the extent
 
specified by Seller upon request.
 
9.1.1 Capacity Payment Option B -- Firm Capacity 

17 Purchase 

181 Seller shall provide to Edison for the 
19 

20 
Contract Term the Contract Capacity 
specified in Section 1.5, or as adjusted 

21 pursuant to Section 9.1.1.6, and Seller 
shall be paid as follows: 

23 9...4Clprn--~

2-: 

25 

25 
~Seein 

" J '. Seller shall be 
paid a Monthly Capacity Payment, 
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beginning from the date of 
Firm
 
Operation equal 
to the sum of the
 

on-peak, mid-peak, and off-peak
 

Capacity Period Payments. 
Each
 

capacity period payment is
 

calculated pursuant to 
the
 

7 following formula:
Monthly Period Capacity 
 A x B x C x D
 

Pavment
 

Where A 
 Contract Capacity Price specified
 

in Section 1.11 
based 	on 
the
 
2 


Standard Offer No. 2 Capacity
 

13 

Payment Schedule as approved by
 

1. 
the Commission and 
in effect on
 

-:' 

the date of the execution of this


16 
Agreement.
 

B =Conversion factors to convert
18 
annual capacity prices to monthly

payments 
by time of delivery 
as
20 

specifiee in Standard Offer No. 2
21 
Capacity Payment Schedule and
22 

subject to periodic modifications
 

23 
as approved by the Commission.
 

2 
 C * 	 Contract Capacity specified in 

Section 1.5.
26// 
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2 

3 

D = Period Performance Factor, not to 
exceed 1.0, calculated as follows: 

Period kWh purchased by Edison Limited 

by the Level of Contract Capacitv 

7 

6 

0.8 x Contract Capacity x (Period Hours 
minus Maintenance Hours Allowed 

in Section 4.5.) 
9.1.1.2 Performance Reuirements 

12 

13 

1., 

15 

17 

'8 

~\~Lr T1% oFSeller shall provideAthe Contract 

Capacity in each Peak Month for 
all on-peak hours as such peak 

hours are defined in Edison's 

Tariff Schedule No. TOU-8 on file
;0haEtUIS,6 SELLER-~

with the Commission.A - thGAL&E SuEJECT T6, PIbPrT64 

IFloi& G--titl-j 4e-e 
bEAII IM ACL~hkbAJL WiTH4 TW.Age.. !...r-  :- es 

20 

....se .ireur.th, ASeller shall 
not be subject to such 

21 
22 

2-
25 

26 

performance requirements for the 
remaining hours of the year. 
a. If Seller fails to meet the 

requirements specified in 
Section 9.1.1.2, Seller, in 

Edison's sole discretion, may 
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be placed on probation for a
 

period not to exceed
 
15 months. 
 If Seller fails
 

to meet the requirements
 

specified in Section 9.1.1.2
 
during the probationary
 

period, Edison may derate the
 

Contract Capacity to 
the
 

greater of the capacity
 

actually delivered during the
 
probationary period, or the
 

capacity at which Seller can
 

reasonably meet such

wE 	 ATT ACHE1requirements., A reduction in
 

Contract Capacity 
as 
a result
 

of this Section 9.1.1.2 shall
 
be subject to Section 9.1.1.5.
 

b. 	If Seller fails to meet the
 

requirements set forth in
 

Section 9.1.1.2 due to a
 
Forced Outage 
on 	the Edison
 

system or a request to reduce
 

or curtail delivery under
 
Section 9.4, 
Edison shall
 
continue Monthly Capacity
 

Payments pursuant to Capacity
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3 


4scheduled 


7 
 9.1.1.3 


E 

12 

9.1.1.4 


20 


21 

22 


23 


2. 


26 

Payment Option B. 
The
 

Contract Capacity curtailed
 

shall be treated the same as
 

maintenance outages
 
in the calculation of the
 

Monthly Capacity Payment.
 

If Seller is unable to provide
 

Contract Capacity due to
 
Uncontrollable Forces, Edison
 

shall continue Monthly Capacity
 

Payments for 90 days from the
 

occurrence of the Uncontrollable
 

Force. 
 Monthly Capacity Payments
 

payable during a period of
 
interruption or reduction by
 

reason of 
an Uncontrollable Force
 

shall be treated the same as
 
scheduled maintenance 
outages.
 

Capacity Bonus Payment
 

For Capacity Payment Option B,
 

Seller may receive a Capacity
 

Bonus Payment as follows:
 

a. 
Bonus During Peak
 

Months 
-- For a Peak Month,
 

Seller shall receive a
 

Capacity Bonus Payment
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if (i) the requirements set
 

21 
 forth in Section 9.1.1.2 have
 

3 been met, and (ii) the
 

4on-peak 
 capacity factor
 

5 
 exceeds 85%.
 

6 b. Bonus During Non-Peak
 

7 
 Months -- For a non-peak
 

month, Seller shall receive a
 
a 

Capacity Bonus Payment
 
10 


if (i) the requirements set
 
.1 


forth in Section 9.1.1.2 have
 
12 


been met, (ii) the on-peak
 
13 

capacity factor for each Peak
 
Month during the year was at
 

15 

least 85%, and 
(iii) the
 

16 on-peak capacity factor for
17 

the non-peak month exceeds
 

18 
 85%.
 

c. 
For any eligible month, the
 
20 


Capacity Bonus Payment shall
21 

be calculated as 
follows:
 

22 Capacity Bonus Payment 
 a 
 A x B x C x D
 

23 
 Where A 
 a (1.2 x On-Peak Capacity
 
Factor)-


22 // 1.02 

26 // 
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TWhere 
 the 	On-Peak Capacity

2 


Factor, not 
to exceed 1.0, 
is
 

calculated as 
follows:
 
Period kWh Purchased by Edison Limited
 

bv the Level of Contract Caoacitv
 
6 


(Contract Capacity) x (Period Hours minus
 
7Maintenance 


Hours Allowed in Section 4.5) 

B = Contract Capacity Price 

specified in Section 1.11 for
 
7C 

Capacity Payment Option B
 

C 
 1/12
 

2 D = Contract Capacity specified in 
13 
 Section 1.5
 

d. 	When Seller is entitled to
 

receive a Capacity Bonus
 

Payment, the Monthly Capacity
Payment shall be the sum of
 
17 

the 	Monthly Capacity Payment
 

pursuant to Section 9.1.1.1
20 

and the Monthly Capacity
 

Bonus Payment pursuant to
 
22 


this Section.
 

e. 
For Capacity Payment Option
 
B, Seller shall be paid for


25 

capacity in excess of
 

26 

Contract Capacity based on
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E9.1.1.5 


a 

12 


13 

16 

18 

is 


20 


21 

22 


23 
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the 	as-available capacity
 

price in Standard Offer No. 1
 

Capacity Payment Schedule, as
 
updated and approved by the
 

Commission.
 

Capacity Reduction
 

a. 	Seller may reduce the
 

Contract Capacity specified
 
in Section 1.5, provided that
 

Seller gives Edison prior
 

written notice for a period
 

determined by the amount of
 

Contract Capacity reduced as
 

follows:
 

Amount of Contract 
 Length of
 
Caoacitv Reduced 
 Notice Reuired
 

25,000 kW or under 
 12 months
 
25,001 - 50,000 kW 
 36 months
 

50,001 - 100,000 kW 
 48 months
 

over 100,000 kW 
 60 months
 

b. 	Subject to Section 10.4,
 
Seller shall refund to Edison
 

with interest at 
the current
 

published Federal Reserve
 

Board three months prime
 
commercial paper rate an
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amount equal to the
 

2 	 difference between (i) the
 

accumulated Monthly Capacity
 

Payments paid by Edison
 
5 


pursuant to Capacity Payment
 

E Option B up to the time t!,e
 
7 
 reduction notice is 
received
 

by Edison, and (ii) 
the total
 

capacity payments which
 

Edison would have paid if
 

based 
on the Adjusted
 

2 Capacity Price.
 

'3 
 c. 
 From the date the reduction
 

notice is received to the
 
15 	 date of actual capacity
 
'.5 

reduction, Edison shall make
17 

capacity payments based on
 

15 
the Adjusted Capacity Price
 

19 

for the amount of Contract
 

ICI Capacity being reduced.
 
21 


d. Seller may reduce Contract
 

22 

Capacity without the notice
 

23 
 prescribed in Section
 
24' 9 .1.1.5(a), provided that
25 


Seller shall refund to Edison
 
26 


the. amount specified in
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Section 
9 .1.1.5(b) and an
 

amount equal to: 
 (i) the
 

amount of Contract Capacity

being reduced, times 
(ii) the
 

difference between the
 

Current Capacity Price and
 
the Contract Capacity Price,
 

times (iii) 
the number of
 
years and fractions thereof
 

(not less than one year) by
which the Seller has been
 

deficient in giving
 

prescribed notice. 
 If the
 
Current Capacity Price is
 

less than the Contract
 

Capacity Price, only payment
 

under Section 9 .1.1.5(b)
 

shall be due to Edison.
 

9.1..6 
 Adjustment to Contract Capacity
 

The Parties may agree in writing
 
at any time to adjust the
 
Contract Capacity. 
 Seller may
 
reduce the Contract Capacity
 

pursuant to Section 9.1.1.5.
 
Seller may increase the Contract
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Capacity with Edison's approval
 

and thereafter receive payment
 
3 


for the increased capacity in
 
accordance with the Contract
 

5 Capacity Price for the Capacity
 
E 


Payment Option selected by Seller
 
7 
 for the remaining Contract Term.
 

9.2 Enercv Payments 
.-First Period
 
During the First Period of the Contract Term, Seller
 
shall be paid a Monthly Energy Payment for the Energy
 
delivered by the Sel)er to Edison at the Point of
 

Interconnection pursuant to the Energy Payment Option

1-3 
 selected by Seller in Section 1.12, as follows:
 

9.2.1
1-I Energy PaymentOption1 
 -- Forecast of
 

Annual Marginal Cost of Energy. 
 If Seller
 

elects to change from Option 2 to Option 1,

then during the First Period of the
 

46 
 Contract Term, Seller shall be paid a
 
19 
 Monthly Energy Payment for Energy delivered
 
20 
 by Seller and purchased by Edison during
 
21 each month in the First Period of the
22 
 Contract Term pursuant to the following
 

formula:
 
2-:Monthly Energy Payment 
25 Where A 

26 

= 

a 

(A x D) + (B x D) + (C x D) 
kWh purchased by Edison during 

on-peak periods defined in 
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Edison's Tariff Schedule No.
 

TOU-8.
 

3 
 B 
 = kWh purchased by Edison during 
4 

mid-peak periods defined in
 
5 


Edison's Tariff Schedule No.
 
5FTOU-8.
 

C = kwh purchased by Edison during 
a off-peak periods defined in
 

Edison's Tariff Schedule
 

No. TOU-8.
 

11 D = The sum of:
12 

(i) the appropriate time
 

13 

.4 differentiated 
energy price from
the Forecast of Annual Marginal
 

15 

16 

Cost of Energy, multiplied by the
 
decimal equivalent of the
17 

percentage of the forecast
 

18 

specified in Section 1.12, and


19 

20 (ii) the appropriate time
 

differentiated 
energy price from
21 

Edison's published avoided cost
22 

of energy multiplied by the
 

23 

decimal equivalent of the


24: 

Percentage of the published
25 

energy price specified in
26 

Section 1.12.
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9.2.2 
 Enercy Payment Option 2 -- Levelized
 

Forecast of Marginal Cost of Energy.
 

Unless Seller elects to change from Option
 

4 2 to Option 1, during the First Period of
 

5 the Contract Term, Seller shall be paid a
 

e 
 Monthly Energy Payment for Energy delivered
 

7 
 by Seller and purchased by Edison each
 

month during the First Period of the
 

9 Contract Term pursuant to the following
 

formula:
 

Monthly Energy Payment 
 = (A x D) + (B x D) + (C x D) 

Where A = 	 kWh purchased by Edison during 

on-peak periods defined in 

Edison's Tariff Schedule No. 

0 TOU-8.
 

16 B = kWh purchased by Edison during 

17 mid-peak periods defined in 

is Edison's Tariff Schedule No.
 

19 	 TOU-8.
 

20 C - kWh purchased by Edison during 
21 off-peak periods defined in 

22 
 Edison's Tariff Schedule No.
 

23 	 TOU-8.
 

2-	 D - The sum of:
 

25 
 (i) the appropriate time differentiated energy price
 

26 from the Levelized Forecast of Marginal Cost of
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Energy, for the First Period of the Contract Term
 
2 
 multiplied by the decimal equivalent of the
3 
 percentage of the levelized forecast specified in
Section 1.12, and
 
5 
 (ii) the appropriate time differentiated 
energy price
 

6 
 from Edison's published avoided cost of energy
multiplied by the decimal equivalent of the
E 
 percentage of the published energy price specified in
 
- Section 1.12.
 

C Performance Requirement for

9.2.2.1 


Energy Payment Option 2
 

12 

During the First Period when the
 

13 annual forecast referred to in
14 


Section 9.2.1 is greater than the
 
15 
 levelized forecast
 
16 Ireferred 


to in Section 
9.2.2
 
17 

is 	
Seller shall deliver to Edison at
 
least 
70 percent of the average


19 

annual kwh delivered to Edison
 

20 

during those previous periods


21 

when the levelized forecast
 

22 

referred to in Section 9.2.2 is
23 

greater than the annual forecast
 

23 

referred to in Section 9.2.1 as
25 

resource conditions permit for
26 

solar, wind, and hydro Generating
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Facilities and excluding

2 


uncontrollable 
forces. 
 If Seller
 
3 

does not meet the performance
 

4 

requirements of this Section
 
9.2.2.1, Seller shall be subject
 

E 

to Section 9.5.
 

9.3 
 e PaMents - Second 
Period
During the Second Period of the Contract Term, Seller
 
9 
 shall be 	paid a Monthly Energy Payment for Energy
 

10 
 delivered by Seller and purchased by Edison at 
a rate
equal to 100% of Edison's putlished avoided cost of
energy as 	updated and authorized by the Contmission,
 

13 	 pursuant to the following formula:
Monthly Energy Payment 


not be obligated to accept or pay for
 

kwh purchased by Edison for each 

1E 

on-peak, mid-peak, and off-peak 

17 time period defined in Edison's 

is 
Tariff Schedule No. TOU-8 

x Edison's published avoided cost 

20 

of energy by time of delivery for 

21 9.4 Edison shall 
each time period 

22 

23 	

Energy, and may request Seller whose Generating
Facility 	is 
one 
(1) MW or 	greater to discontinue 

2. 	 or
 

reduce delivery of Energy, for not more than 300
25 
 hours annually during off-peak hours when
26 (i)
purchases would result in costs greater than those
 

Document 	1618C 


-39-


BEST AVAILABLE DOCUMENTSC XFISIwI/ M 



SCE STANDARD CONTRACT
 
LONG-TERM POWER PURCHASE
 

which Edison would incur if it did not purchase
 

2 

3 

Energy from Seller but instead utilized an equivalent
amount of Energy generated from another Edison
 
Fsource, or 
(ii).the Edison Electric System demand
 

5 
 would require that Edison hydro-energy be spilled to
 
6 reduce generation.
 
7 9.5 Energy Payment Refund
 
E 
 If Seller elects Energy Payment Option 2, Seller
 

shall be subject to the following:
 
9.5.1 
 If Seller fails to perform the Contract
 

obligations for any 
reason during the First
 
12 
 Period of the Contract Term, or fails to
 
13 	 meet the performance requirements set forth
in Section 9.2.2.1, and at the time of such
 

failure to perform, the net present value
 
16 
 of the cumulative Energy payments received
 
17 	 by Seller pursuant
18 to Energy Payment Option


2 exceeds the net present value of what
 

'C 	 Seller would have been paid pursuant to20 

Energy Payment Option 	1, Seller shall make
 

2' 
 an energy payment refund equal to the
 
22 
 difference in such net present values in

23 	 the year in which the refund is due. 
The
 
2.* 	 present value calculation shall be based
 
25 
 upon the rate of Edison's incremental cost
 

of capital specified in Section 1.12.
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9.5.2 Not less than 90 days prior to the date 

21 Energy is first delivered to the Point of 
3 Interconnection, Seller shall provide andmaintain a performance bond, surety bond, 

performance insurance, corporate guarantee, 

or bank letter of credit, satisfactory to 
7 Edison, which shall insure payment to 

Edison of the Energy Payment Refund at any 
time during the First Period. Edison may, 

10 in its sole discretion accept another form 
11] of security except that in such instance a 
12 

13 
1-1/2 percent reduction shall then apply to 
the levelized forecast referred to inSISection 


9.2.2 in computing payments for
 
Energy. 
 Edison shall be provided with
 
certificates evidencing Seller's compliance
 

with the security requirements in this
 
Section which shall also include the
 

19 
 requirement that Edison be given 90 days
20 
 prior written notice of the expiration of
 
21 such security.
 
22 
 9.5.3 
 If Seller fails to provide replacement
 
23 
 security not less than 60 days prior to the

2. 
 date of expiration of existing security,
 

25 
 the Energy Payment Refund provided in
 
26 Section 9.5 shall be payable forthwith.
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Thereafter, payments for Energy shall be
 

100 percent of the Monthly Energy Payment
 

3 	 provided in Section 9.2.1.
 
9.5.4 
 If Edison at any time determines the
 

security to be otherwise inadequate, and so
 
notifies Seller, payments thereafter for
 
Energy shall be 100 percent of the Monthly
 
Energy Payment provided in Section 9.2.1.
 

o If within i0 days of the date Edison gives
 
notice of such inadequacies, Seller
 
satisfies Edison's security requirements,
 

*2 	 Energy Payment Option 2 shall be
 
reinstated. 
If Seller fails to satisfy
 

Edison's security requirements within the
 
30-day period, the Energy Payment Refund
 

56 
 provided in Section 9.5 shall be payable
 
17 forthwith.
 
.6 10. PAYMENT AND BILLING PROVISIONS
 

10.1 For Energy and capacity purchased by Edison:
 
20 0 L.. • . r t
.. _ 
 cn c tlnt pc h!
 

22 
b"lli ; . - .
 t& 

23an 

8 - - L ed b 

25 
perilllk r -he 
 p e r: 
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5 "10.1.1 Not later than thirty days after the end of 

6 each monthly billing period, Edison shall mail to Seller: 

7 (1) a statement showing the Energy and Contract Capacity 

8 delivered to Edison during the on-peak, mid-peak, and off-peak 

9 periods, as those periods are specified in Edison's Tariff 

10 Schedule No. TOU-8 for that monthly billing period; and 

11 (2) Edison's computation of the amount due Seller. Within the 

12 same thirty days, Edison shall mail to Seller's fiduciary, at 

13 the address provided in Section 1.1, Edison's check in payment 

14 of the amount due Seller." 
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3 


4 4 


5 
 10.1.2 


7 

S 


'0 

11 10.1.3 


12 
13 


14 

15 
 10.1.4 


18bet
 
8be 


19 

20 


21 


22 
 get Bi-

2425

25 

26 

21, 
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Geller 
 (he 

n of 

zf czida ~n" 

If 
the monthly payment period involves
 

portions of two different published Energy
 
payment schedule periods, the mohthly

Energy payment shall be prorated on the
 

basis of the percentage of days 
at each
 
price.
 

If the payment period is less than 27 days
 

or greater than 33 days, the capacity
payment shall be prorated on the basis of
 
the average days per month per year.
 

If within thirty days of receipt of the
 
statement Seller does not make a report in
 
writing to Edison of 
an error, Seller shall
 

deemed to have waived any error 
in
 
Edison's statement, computation, and
payment, and they shall be considered
 

correct and complete.
 

ee 

rhftllb r;jj ~ ~fj~j0 
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1 Facilities shall 
be billed pursuant to the
 
I 
 Interconnection Facilities Agreement contained in
 
6 Appendix A as 
specified in Section 
1.10.


17 10.4 Payments due to Contract Capacity Reduction
 

18 10.4.1 
 The Parties agree that the" refund and
2711 1mi 

19 payments provided in Section 9.1.1.5taxi __ & ." du e 4 ape ir? 
20 
 represent 
a fair compensation for the 
21 reasonable losses that would result from 

I I C 11:9 

22 
 such reduction of Contract Capacity.

23 
 10.4.2 
 In the event of a reduction in Contract
 

2J 
 Capacity, the quantity, in kW, by which the

25 Contract Capacity is reduced s~hall 
be used
 

to calculate the refunds and payments due
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10.5 Energy Payment Refund
 

2 

Edison in accordance with Section 9.1.1.5, 
as applicable. 

3 

4 

10.4.3 Edison shall provide invoices to Seller forall refunds and payments due Edison Under 
5 

6 

this section which shall be due within 
60 days. 

7 10.4.4 If Seller does not make payments as 
a required in Section 10.4.3, Edison shallhave the right to offset any amounts due itagainst any present or future payments due 

12 
Seller and may purue any other remedies 
available to Edison as a result of Seller's 

13 
failure to perform. 

Energy Payment Refund is immediately due and payable

lei 
 upon Seller's failure to perform the contract
 
17 obligations 
as specified in Section 9.5.
 
16 1. 
 ES
 
19 
 11.1 Except as set forth in 11.3, Seller shall pay ad
20 
 valorem taxes and other taxes properly attributable21 to the Project. If such taxes are assessed or levied 
22 against Edison, Seller shall pay Edison for such
23 
 assessment 
or levy.

23. 
 11.2 Seller shall pay ad valorem taxes and other taxes
 

properly attributed 
to land, land rights, or 
interest
26 in land for the Project. 
 If such taxes are 
assessed
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or levied against Edison, Seller shall pay Edison for
 
such assessment or levy.


3 
 11.3 Edison shall pay ad valorem taxes and other taxes
3
 
4properly 
 attributed to the Interconnection
 

Facilities.
5 If such taxes are assessed or levied
 
Eagainst 
 Seller, Edison shall pay Seller for such
 
7assessment 
 or levy.
 
E 
 11.4 Seller or Edison shall provide information concerning
 
9 
 the Project to any requesting taxing authority.
 

ic 
 11.5 Billings for taxes, excluding any penalties, under
Sections 11.1, 
11.2, or 11.3, which are applicable to
 

1.2 
 the other party's interest, shall be billed no later
 
13 
 than three (3) months following the date of payment
 
.4 of such taxes and the other party shall be obligated
 
15 
 to pay such tax billing within sixty (60) days.
 
1 12. TERMINATION 

17 12.1 This Contract shall 
terminate if Firm Operation does
 
18 
 not occur within 5 years of the date of Contract
 

19 execution.
 

20 13. LIABILITY
 

21 
 13.1 Each Party (First Party) releases the other Party
22 (Second Party), 
its directors, officers, employees
 

23 
 and agents from any loss, damage, claim, cost,

24 
 charge, or expense of any kind or nature 
(including

25i any direct, indirect or consequential loss, damage,
 
26 
 claim, cost, charge, or expense), including
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attorney's fees and other costs of litigation

2incurred by the First Party in connection with damage
3to 
 property of the First Party caused by or arising
 

out of the Second Party's construction, engineering,
5 
 repair, supervision, inspection, testing, protection,
6


7 operation, maintenance, replacement, reconstruction,

use or ownership of its facilities, to the extent
 

& 
 that such loss, damage, claim, cost, charge, or
 
9 
 expense is caused by the negligence of Second Party,
:0 
 its directors, officers, employees, agents, or any
person or entity whose negligence would be imputed to
 

12 Second Party. 
13 
 13.2 Each Party shall indemnify and hold harmless the
 
14 
 other Party, its directors,. officers, and employees
 
15 
 or agents from and against any loss, damage, claim,

16 
 cost, charge, (including direct, indirect or
17 consequential loss, damage, claim, cost 
charge, or

18 
 expense), including attorney's fees and other costs
 
19 
 of litigation incurred by the other Party in
20 
 connection with the injury to or death of any person
21 
 or damage to property of a third party arising out of
22 
 the indemnifying Party's construction, engineering,


23 
 repair, supervision, inspection, testing, protection,
 
2
15 
 operation, maintenance, replacement, reconstruction,


use, or ownership of its facilities, to the extent
 
26 
 that such loss, damage, claim, cost, charge, or
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I 
 expense is caused by the negligence of the
2 
 indemnifying 
Party, its directors, Officers,
3 
 employees, agents, or any person or entity whose
 
4 
 negligence would be imputed to the indemnifying

5 
 Party; provided, however, that each Party shall be
6 solely responsible for and shall bear all cost of
7 claims brought by its contractors 
or its own


employees and shall indemnify and hold harmless the
other Party for any such costs 
including costs
to 
 arising out of any workers compensation law. 
 Seller
11 
 releases and shall defend and indemnify Edison from,
12 
 any claim, cost, loss, damage, or liability arising
13 
 from any contrary representation concerning the
 
14 effect of Edison's review of the design,

I! 
 construction, operation, or maintenance of the

16 Project.
 
17 
 13.3 The provisions of this Section 13 shall not be
18 
 construed 
so as to relieve any insurer of its
 
19 
 obligations to pay any insurance claims in 
accordance
20 
 with the provisions of any valid insurance policy.
21 
 13.4 Neither Party shall be indemnified under this
 
22 
 Section 13 for its liability or loss resulting from
23 14. 
 its sole ne li 
ence or willful misconduct. 
 L V,cVR:214. INSURANCE 
 -
25 
 14.1 
Until Contract is terminated, Seller shall obtain and
 

'16 maintain in force as hereinafter provided
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20 "13.5 Seller shall indemnify and hold harmless 

21 Edison, its directors, officers, and employees or agents from
 

22 
 and against any Loss, damage, claim, cost, 
or charge
 

23 (including direct, indirect, or consequential loss, damage, 

24 claim, cost, or charge), including attorney's fees and other
 
25 costs of litigation, incurred by Edison and resulting from the
 
I 
 mailing of payments, notices and correspondence to Seller's
 

2 fiduciary as herein provided."
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comprehensive general liability insurance, including
 

contractual liability coverage, with a combined
 

single limit of not less than $1,000,000 each
 

occurrence. 
The insurance carrier or carriers and
 
-form 
 of policy shall be subject to review and
 

6 approval by Edison.
 

7 14.2 Prior to 
the date Seller's generating facility is
 

8 first operated in parallel with Edison's electric
 
9system, 
 Seller shall (i) furnish certificate of
 

'0 
 insurance to Edison, which certificate shall provide
 
11 that such insurance shall not be terminated nor
 

12 expire except on 
thirty days prior written notice 
to
 
Edison, (ii) maintain such insurance in effect for so
 

long as Seller'.s Generating Facility is operated in
 

parallel with Edison's electric system, and
 

(iii) 
furnish to Edison an additional insured
 

17 endorsement with respect to such insurance in
 

18 substantially the following form:
 

19 
 "In consideration of the premium charged,
Southern California Edison Company (Edison)
20 
 is named as additional insured with respect
to all liabilities arising out of Seller's
21 
 use and ownership of Seller's Generating

Facility.


22 "The inclusion of more than one insured
 
under this policy shall not operate to
23 impair the rights of one 
insured against
another insuzed and the coverages afforded
 

24 by this policy will apply as though separate
policies had been issued to each insured.
25 The inclusion of more than 
one insured will
not, however, operate to increase the limit
 
26 of the carrier's liability. Edison will
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not, 	by 
reason of its inclusion under this
policy, incur liability to the insurance
carrier for payment of premium for this

policy.

"Any other insurance carried by Edison
which may be applicable shall be deemed
excess insurance and Seller's 
insurance

primary for all purposes despite any
 

4 


conflicting provisions in Seller's policy
to the contrary."
 

If the requirement of Section 14.2(iii) prevents
 
7Seller 
 from obtaining the insurance required in
 

Section 14.1 then upon written notification by Seller
 

to Edison, Section 14.2(iii) shall be waived.

14.3 If Seller fails to comply with the provisions of this
 

Section 14, 
Seller shall, at its 
own cost, defend,
 
indemnify, and hold harmless Edison, its directors,
 
officers, employees, agents, assigns, and successors
'4
 

in interest from and against any and all loss,

damage, claim, cost, charge, or expense of any kind
 
of nature 
(including direct, indire(t or consequential
 
loss, damage, claim, cost, charge, or expense,
 

18 
 including attorney's fees and other costs of
 
19 
 litigation) resulting from the death or injury to any
 
20 
 person or damage to any property, including the
 
21 
 personnel and property of Edison, to the extent that
 
2.2 
 Edison would have been protected had Seller complied
 

with 	all of the provisions of this Section 14.
 

15. UNCONTROLLABLE FORCES
 
25 15.1 	Neither Party shall be considered to be in default in
the performance of any of the agreements contained in
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this Contract, except for obligations to pay money,
 

2 
 when and to the extent failure of performance shall
 
3 be caused by an Uncontrollable Force.
 

15.2 If either Party because of an Uncontrollable Force is
 
rendered wholly or partly unable to perform its
 
obligations under this Contract, the Pazt.y shall be
 

7 
 excused from whatever performance is affected by the
 
8 Uncontrollable Force to the extent so affected
 

9 provided that:
 

(1) the non-performing Party, within two weeks after
 

the occurrence of the Uncontrollable Force,
 
12 gives the other Party written notice describing
 

the particulars of the occurrence,
 
(2) the suspension of performance is of no greater
 

*5 
 scope and of no longer duration than is required
 

by the Uncontrollable Force,
 

17 (3) the non-performing Party uses 
its best efforts
 
18 to remedy its inability to perform (this
 
19 subsection shall not require the settlement of
 
20 any strike, walkout, lockout, or other labor
 
2! 
 dispute on terms which, in the sole judgment of
 
22 
 the Party involved in the dispute, 
are contrary
 

23 
 to its interest. It is understood and agreed
 
2.: that the settlement of strikes, walkouts,
 

lockouts,
2= or other labor disputes shall be at
 

26 
 the sole discretion of the Party having the
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difficulty),
 

(4) when the non-performing Party is able to resume
 
3 performance of its obligations under this
 

AContract, 

that Party shall give the other Party


Swritten 
 notice to 
that effect, and
(5) capacity payments during such periods of 
7 
 Uncontrollable Force on 
Seller's part shall be
 

6 governed by Section 9.1.1.3.
9 
 15.3 In the event that either Party's ability to perform
 
10 
 cannot be corrected when the Uncontrollable Force is
-,I 
 caused by the actions or inactions of legislative,
 
*2 
 judicial, or regulatory agencies or other proper
authority, this Contract may be amended to comply


with the legal or regulatory change which caused the

nonperformance.
 

IS If 
a loss of Qualifying Facility status occurs due to 
17 an Uncontrollable Force and Seller fails to make thechanges necessary to maintain its Qualifying Facility
19 
 status, the Seller shall compensate Edison for any


20 economic detriment incurred by Edison as 
a result of
 
21 


such failure.
 

22 16. NON-DEDICATI)ON 
OF FACILITIES
 
23 
 Neither Party, by this Contract, dedicates any part of its
4-
 facilities involved in this Project to the public or 
to
25 
 the service provided under the Contract, and such service
26 
 shall cease upon termincuion of the Contract.
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17. 	PRIORITY OF DOCUMENTS
 

If there is 
a conflict between this document and any
 
3 
 Appendix, the provisions of this document shall govern.
 

4 
 Each Party shall notify the other immediately upon the
 
determination of the existence of any such conflict.
 

18. 
NOTICES AND CORRESPONDENCE
 

All notices and correspondence pertaining to this Contract
 
shall be in writing and shall be sufficient if delivered
 
in person or sent by certified mail, postage prepaid,
 
return receipt requested, to Seller as 
specified in
 
Section 1.1, 
or to Edison as 
follows:
 

Southern California Edison Company

Post Office Box 800
 
Rosemead, California 
91770
 
Attention: 
 Secretary
 

All 
notices sent pursuant to this Section 18 shall be
 
effective when received, and each Party shall be entitled
 
to specify as 
its proper address any other address in the
 
United States upon written notice to 
the 	other Party.
 

19. 
PREVIOUS COMMUNICATIONS
 
19	 This Contract contains the entire agreement and 

understanding between the Parties, their agents, and 
21 employees as 
to the subject matter of this contract, and

22
 merges and supersedes all prior agreements, commitments,
 

representations, and discussions between the Parties. 
 No
 
Party shall be bound to any other prior obligations,


25
 conditions, or representations with respect to the subject
26
 
matter 	of this Contract.
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20. NON-WAIVER
 

F 
 None of the provisions of the Contract shall be considered
 
3 

a waived by either Party except when such waiver is given in


writing. 
The failure of either Edison or Seller to 
insist

in 
any one or more instances upon strict performance of
any of the provisions of the Contract or 
to take advantage
of any of its rights hereunder shall not be construed 
as a
 
waiver of any such provisicns 
or the relinquishment of any
such rights for the future, but the same shall continue to
 
remain in 
full force and effect.
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LONG-TERM POWER PURCHASE
 

22. SUCCESSORS AND ASSIGNS
 

2 
 Neither Party shall voluntarily assign its right nor
 
3 
 delegate its duties under this Contract, or any part of
 
4 
 such rights or duties, without the written consent of the
other Party, except in connection with the sale or merger


of 
a substantial portion of its properties.

7 Any such
assignment or delegation made without such written consent
 

8 i shall be null and void. 
 Consent for assignment shall not
o be withheld unreasonably. 
 Such assignment shall include,
 
1 
 unless otherwise specified therein, all of Seller's rights
-,I 
 to any refunds which might become due under this Contract.
 
12 23. EFFECT OF SECTION HEADINGS
 
,3 Section headings appearing in this A 
 are inserted
 

for convenience only, and shall not be construed as
 
interpretations of text.
 

: 24. GOVERNING LAW
 
11 
 This Contract shall be interpreted, governed, and
 
.6 
 construed under the laws of the State of California as 
if
19 
 executed and to be performed wholly within the State of
 
20 California.
 

21 1/ 

22
 
23 I 
2.: // 

? // 
2-56
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SCE STANDARD CONTRACT
 

LONG-TERM POWER PURCHASE
 

25. MULTIPLE ORIGINALS
 

two counterparts, each of
2 This Contract is executed in 

3 
 which shall be deemed an original.
 

4 26. SIGNATURES 

5 
 IN WITNESS WHEREOF, the Parties hereto have executed this 
S Contract this ' , of _ . __ _ __. 

' '-
SOUTHERN CALIFORNIA EDISON COMPANY
11 

12 /7~ By
 
L Charles B. McCarthy,
 

Vice President
 
.5 

17 RENEWABLE ENERGY VENTURES, INC.
 

19By
 

_20 By__-----

Michael Lotker
 

21 
President
 

22
 

23 

26
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APPENDIX A
 
IT1ON FACILITIES AGREE1D T
 

ADDD FACILITIES BASIS
 

Al. 	 Edison shall design, purchase, construct, own, operate and maintainall 	Interconnection Facilities at Edison's initial expense. The 	costof the removable faciliities portion of the Interconnection Facilitiesand the operation and maintenance thereof shall be paid by Seller on
an added facilities basis oursuant to the attached Aolication and
Contract for Interconnection Facilities. 
 -

A2. 	 Seller shall pay to Ed.son the total estimated cost for thenon-re-aovable facilities portion of the Interconnection Facilities
prior to the start of construction of the Interccnnection
Facilities. The costs of continuing ownership shall be paid by
Seller pursuant to the attached Anolication and Contract for 
Interconnection Facilities.
 

A3. 	 To the extent that Edison detrs it necessary to effect thearrangements contenplated by this Agreement, Edison may, frm time totime, design, install, operate, maintain, modify, replace, repair orrove any or all of the Interconnection Facilities. Any 	additions,
modifications cr replacement of equipmnt shall be treatedInterconnection Facilities. 	
as 

The 	cost of any addition, modification
 
or replacement shall be added to the Interconnection Facilitiescontract by amendment. Equipment and/or Protective %pparatuswhich,in the opinion of Edison, is no lo-ger required, shall be deleted
from the Interconnection Facilities Contract. 
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APPLICATION AND COTRACT FOR IN N ION FACILrITsPLUS OPMATION AND KkTNTqCE 

The undersigned
Edison Company (Edison) 

Seller hereby requests the Southern Californiato provide the facilities describedpage hereof which onare by this reference incorpordv the last
herein and arehereinafter called "Interconnection Facilities."
Facilities as defined and Interconnectionused herein are(see Rule No. a group of Added Facilities2.H) which haveFacilities, to accamodate 

been designated as Interconnectionnegotiation and preparation of contractsparallel generation projects. forFurthermore,allocations for purposes of the costas provided in thi5 agreement,Facilities shall be classified such Interconnection 
"Non-Raovable Facilities" as 

iseither "Removable Facilities" ordescribed onagreement. Interconnection the last page of thisFacilities, as areprovided in accordance Added Facilities, shall bewith the applicable Tariff Schedules of Edison.Such Interconnection Facilities shall be owned, operated and maintainedb' Edison. 

In consideration of Edison's acceptanceSeller hereby agrees of this application,
to the following:
 
1. Seller shall pay a

portion of the 
monthly charge for the removable facilitiesInterconnection Facilities in the amountthe added investment as detezmined by Edison and 

of 1.7%of 
Edison on as entered bythe last page hereof. The monthly charge shall beadjusted periodically in accordanceownership charges with the prorata contLuingfor added facilities pursuant to Rule No. 2.H2c.The monthly charge may be based upon estimated costs of the removablefacilities portion of the Interconnectionrecorded book Facilities and when thecost of the removable facilities portion of theInterconnection Facilities has been Jetermined by Edison, thecharges shall be adjusted retroactivelyfirst rendered by means 

to the date when service isof such InterconnectionAdditional Facilities. 
otherwise 

charges resulting fran such adjustment shall,mutually agreed, unlessbe payable within thirty (30)the date of presentation of a days frombill therefor.from such adjus Any credits resultingnt shall, unless otherwise mutually agreed,refunded within thirty (30) days following demand of Seller. 
be 

2. Seller shall pay to Edison, prior to the start of constructionthe Interconnection Facilities, the total estimated costs for the 
of 

non-rvable facilities portion of the Interconnection Facility asdetermined by Edison. The estimatedFacilities, as entered costs for the Interconnection 
by Edison. on the last page hereof, shall be determinedInthe event Seller abandonsof such Interconnection its plans for installationFacility,
including failure 

for any reason whatsoever,
to obtain any required permits, Seller shall
reimburse Edison upon
and 

receipt of supporting documentation for anyall expenses incurred by Edison pursuantwithin thirty (30) to this agreementdays after presentation of a bill. 

-2
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3. Seller shall pay a monthly continuing ownership charge for the
non-removazle facilities portion of the Interconnection Facilities
in the anount of 0.9% of the added investnent as determinedEdison Lnd as entered by Edison by 
on the last page hereof.
monthly charge shall be Theadjusted periodically in accordance with thepro-rata continuing ownership charges for added facilities pursuantto Rule No. 2.H2b. The monthly charge may becosts of the based upon estimatednon-removable facilities portion ofFacilities and when the Interconnectionthe recorded book cost of the non-ramovablefacilities portion of the Interconnection Facilities has been
determined by Edison, the charges shall be adjusted retroactivelythe date when such Interconnection to

Facilities are available foruse. Additional charges resulting
unlezs from such adjustment shall,other terms ar-e mutually agreed upon, be payable withinthirty (30) days fron t-;e date of presentation of a bill therefor.Any credits resulting from such adjustment shall,-utually unless otherwiseagreed, be refunded within thirty (30) days following
demand of Seller. 

4. vhenever a change madeis in the removable facilities portion of theInterconnection Facilities which results in changesinvestment, the monthly charge 
in the added

shall be adjusted on the basis of therevised added investnent. 

Facilities shall 

The description of the Interconnectionbe amended by Edison to reflect any changesequipment, installation inand removal cost, amountinvestment, and of addedmonthly charge resulting fram any such change in theremovable facilities portion of the Interconnection Facilities oradjustnent as aforesaid.
 

5. Wnenever changea is made in the non-removable facilities portion ofthe Interconnection Facilities which results in changesequipment investnent, in the added 
Seller within sixty (60) 

the cost of such change shall be payable bydays from the date of presentation ofbill therefor. a 

The description of the Interconnection Facilities shall be amendedby Edison to reflect any changes in equipment, installation andremoval cost, and amount of added investment. If r.%quired,monthly charge resulting thefrom any such change in the non-removablefacilities portion of the Interconnection Facilities shall be
adjusted on the basis of the revised added investment. 
6. All monthly charges payable hereunder shall carmnence uponwhen said Interconnection the dateFacilities are available for use andfirst be payable fifteen (15) shall

days after Edison submits the firstbill therefor and shall continue until the abandonmentInterconnection Facilities by Seller, 
of such

subject to the provisions ofParagraphs 2. and 7. hereof. 

7. If the Interconnection Facilities are abandoned by terminationservice or otherwise, prior ofto five (5) yearsGenerating Facility -isoperational, Seller shall 
from 

pay 
the date Seller's 

to Edison 

-3-


BEST AVAILABLE COrY 



estirated cost of equipment and installation plusreovin4g the renova.le facilities portion of 
the cost of 

the InterconnectionFacilities less the estimated salvage value,after presentation of a bill therefor. 
within thirty (30) days

Alternatively, Seller may
pay to Edison, as a single payment,fron paragraphs 1, 3, 
the sun of the monthly charges4 and 5 hereofdate for the period beginning on theon which said facilities 

five (5) years fram 
are to be re-wved and ending on a datethe date on which monthly charges canmencedpursuant to provisions of paragraphsalternative payment shall be made 

4 and 5 hereof. Such 
prior not later than thirty (30) daysto the date on whirh Edison
Facilities is to remove the Interconnectionin wnich event Edison shall remove the InterconnectionFacilities as scheduled. If the Interconnection Facilities havebeen only partially constructed prior to such abandorment, Seller
agrees to pay to Edison the amount expended bythe estimated Edison (not exceedinginstallation and removal cost) for installing andrenoving the partially constructed Interconnection Facilities withinthirty (30) days after presentation of a bill therefor. 
If the
Interconnection Facilities are abandoned solely by Edison at any
time during the term of this agreement, as of the date ofabandormr-nt, Seller's obligation to pay Interconnection Facilitiescharges, pursuant to paragraph 1, shall terminate and Seller shallhave any obligation to paynot the charges described in thisparagraph 7. 

8. Seller shall provide evidence, to Edison's satisfaction, of Seller's
ability to perform its obligations pursuant to Paragraph 7 above,within ninety (90) days after Edison has provided Seller withEdison's cost for the Interconnection Facilities and the estimated
rewoval costs of Interconnection Facilities. Seller shall provideto Edison said evidence by means of a performance
evidence as agreed 

bond or other
to by both Parties. 

9. Seller agrees to utilize said Interconnection Facilities and Edisonagrees to operate and maintain the Interconnectionaccordance Facilities inwith good operating practice. Failure by Seller toutilize the Interconnection Facilitiesoperating practice shall give 
in accordance with goodEdison the right to terminate thiscontract, to remov. said facilities and to demandreimbursement for the equipment installation and 

immediate 
removal costs,the estimated salvage value lessif the facilities are removed withinfive (5) years frm the date of this contract. 

10. 
 Edison's performance under this Contract is subject to the
availability of materials required to provide the InterconnectionFacilities provided for herein and to all applicable TariffSchedules of Edison. 

-4-
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11. The parties also understand and agrec that dueacquisition lead time and tr, equipment
construction time rsquirements,need a minimnm of twelve (12) Edison maymonths from the time of authorizationto construct the aforementioned Interconnectin Facility and place
it in operation.
 

Edison shall have no obligation to Seller with regard to any t.argetdate established by Seller wnich is less than twelve (12) morchsfrom the date this application is executed. 
However, Ldison shall
exercise its best effort to meet Seller's projected operational date.
 
12. 
 This Contract for Interconnection Facilities supplenents the
appropriate application and contract(s) for electric service
presently in effect between Seller and Edison.
 

",~ ~,.Renewable Ene--gy 

-D: - . , "SELL: Ventures, Incororated 

t "'SS:. BY: "" 
S~Miic-haei lotker 

President 

Approved and Accepted for
 
SOf{R CALIFOR.NIA EDISaN COfANY Mail Address:

Y 
-.CA

-Criales B4 McCkrthy, Jr.I
Vice President 

-5-
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SERVICE Portions of Sections 8, 9 and 16, T3S, R4E, SBBM, about two miles
ADDRESS: west of north Palm SDin3s, and one mile soutb of Devers Substation. 

aTE APPLICAN7 DESIRES LN .NCTO FACILITIES 
/0-Ifr4 

A'V-.ILABLE: _ _ _ _ _ _ 

DESCRIPTICN OF INTEROECTION FACILITIES: 
£St. 4rTAdmija 

115-G,.V Cir-:iit lrc2:g s 


- . rzt:eni•h 

-a-ter! &-rati.-,4-A-"ge~c . --Rzd 


a ;ar-" rev_2Q and AppI 1.tkTjL-#--rpii nr 

R-mr-mDV FACILITIES PRTIa'a OFTmE :=T=R EcrIN FACILITIES
 

ADD= INMESTMEN': ESTIMJNTED S45
 

ADDD INVMSThET: 
 RECOR BOOK C06T $ 

2t1%,3ao

ESTIMATED INSTALLATION AND REVVAL Q3ST: $5,eee0 

NON-R- jVABLE FACILITI PORTICN OF nTE IN" M TWION FArTIITIES
 

AMED INVESTMENT: ESTIMATED S4&.
 

ADDED INVESTM!: RECOR BOOK COST S 

ATAE SERVICE FIRST REDED BY MEANS OF THE
 

INhI 
 LCO%=rI FACILITIES: 

R :rb 
1623C
01/10/84 
 -6- BEST AVAILABIE COPY 



14 Description of Interconnection Facilities: 

15 115 kV line extension and tap 31,200 

16 ATE Substation complete including 115 kV 

17 circuit breaker, relay protection package 

18 with associated control transformer, 

19 relays, batteries, battery charger, and 

20 12 kV metering 483,700 

21 Telemetering 15,600 

22 Permits and approvals 

REST AVAILA BLE COPY 
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LONG-TERM POWER 
PURCHASE
 

2
 

4 

5 

6
 

7
 

8 

9 

10
 

11 

APPENDIX B
 

12 

13 FORECAST OF ANNUAL AS-AVAILABLE
 

14 

CAPACITY PAYMENT SCHEDULE
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17
 

18
 

19 

20
 

21 

22
 

23
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SOUTHERN CALIFORNrALONG TERM SADR EDISON COMPANY 
CAPACITy PAYM"NT SCHEDULE 

FE 
_ FORECAST OF 

AS AVAILABLE CAPACITY1 

Line
No. 

5------( iear 

61984 

11 

2 
3 
4 
5 

6 
7 
8 
9 

10 
11 

1985 
1986 
1987 
1988 

1989 
1990 
1991 
1992 
1993 
1994 

As Available Capacity 2
 

kW-y ear)
 
76
 

81
 
87
 
94
 

101
 

I09
 
117
 
126
 
148
 
158
 
1 9
 

SEASONAL TIME OF DELIVERY
 

Line
No. 
 Year 
 Season 
 Period 

14 1. 1984 
 Summer 
 On-Peak 


S2. 

Mid-Peak


1 . 
Off-Peak 


16 4. Winter 
 On-Peak 

1 5
5. 
 Mid-Peak 


As-Available Capacity
(6/kWh)
 

7.854
 

0.120
 
0.000
 

1.516
 

6. 0.424
 
Off-Peak 
 0.022
 

18
 

19 
 IThis forecast to be used 
in conjunction with Capacity Payment 
20 Option A. 

21 2The annual as-available capacity ($/kW-yr) will be converted

to a seasonal time-of-delivery (4/kWh) value that is
22 
 consistent with as-available time-of-delivery 
rates currently
authorized by the Commission for Avoided As-Available
 

23 Capacity.
 

2s 
 In subsequent years,
yr) will be converted the annual as-available capacity ($/kWto 
a seasonal time-of-delivery (/kWh)
25 
 value that is consistent with as-available time-of-delivery
 
rates currently authorized by 
the Commission for Avoided
 

26 As-Available Capacity.
 

.T;i ',, i(C)HY,' I,_; ~L,!C. 




LONG-TERM POWER PUJRCHASE
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3 

4 

5
 

6
 

7
 

a
 

9
 

10
 

11 
-APPENDIX C
 

12 

12 FORECAST OF ANNUAL MARGINAL COST OF ENERGY 

14 

is1 

16
 

17 

18 

19 

20
 

21
 

22
 

23
 

25
 

2%; 
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I SOUTHERN CALIFORNIA EDISONENERGY PAYMENIT SCHDULEE-
CO U'ANY 

0RECASTOF ANNUAL AIA
 
COST OF ENERMGN
 

4 Line 

Annual Marginal Cost of Energy 2
No. 
 Year ' (C/kWh) 

6 1 
 1984 

5.6
2 
 1985 


3 5.7
1986
4 
 1987 

8 6.05 
 1988 
 6.4
6 
 1989 
 6.9
7 
 1990 
 8.1
8 
 1991
9 
 1992 8.6


9.6
10 
 1993
11 
 1994 SE10.9 10.1
 

12SEASONAL 

3Line TIME OF DELIVERY
 

Annual Marginal Cost of Energy'
No. Year Season 
Period 
 (d/kWh)

14 1. 1984 Summer On-Peak 

6.1
2. 
 Mid-Peak 

3. 5.8
 

Off-Peak 

16 4. 5.5Winter 
 On-Peak 


5.7
5. 
 Mid-Peak 

5.6
6. 
 Off-Peak 
 5.5
is 
 Annual 

5.6
 

is
 
20 'This forecast to be used in conjunction with Energy Payment
 
21 Option 1. 
22 2The annual energy paymentr
seasonal time-of-delivery *.n the 
table will be converted to
energy payment rates that are
23 consistent with theauthorized by time-of-delivery
the Commission for Avoided Energy Cost Payments.
 

rates currently
 

2-' In subsequent years, the annual energy payments in the table25 will be convertedrates that to seasonal
are time-of-delivery
consistent with time-or-deliveryenergy payment

2G energy paymentrates currently authorized by 
the Commission for Avoided
Energy Cost Payments.
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RULE 21
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13
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SOUTHERN CALIFORNIA EDISON COMPANY Kew;, d Cal P.Uc She., Nc ':.€i244 Walnut GOw I vcm, 	 * Rosemead Calfornle 91770 

- Cancellng Aev;led Ca: PUC Shee@N: E::.: 
Sc-Ssgle Me. TCG-4 

Applicable to general service. Including lighting end power.
 
This schedule Is mandatory 
 for all customers whose Monthlythroe months during the preceding 12 	

m0xtli denand exc004S SOC kh foear,&*nth,. Any customerbelow 4SC kW for 12 consecutive months may 	
whose ,monthly a.lanux Cmanc has faer.elect to take service 	 an any other applicable scnec.'. 

Within the entire territory servec. 

Par bioer 

C"stom.r Carges .......... 
 ................................
 

DO4AAd Carg. (to be adse 
 to Cst~or Charge):
 

Al1 kh of On-peak billing daW.anc, per k
Fous all 	 ..............................
k' of sic-;eoa. 
blin; civnanc. per, 
 ................................
Piu~s all kitof cff-paAK DMI ; o w~an.,p.r km ..................... 
......... 
 K :. 
(SwoJec: to MIAIwMn Dor.AnC ChArg . See Special Con.:-t:o o. 	 6) 

EaPr;y Charge (to be added to D 
 Charge);
 
Ali an-pea, kwh, 	per 
m . ........... .
 .....
 
F*s all oic-p.&S kwt, per "?e........ 
 ....... 
 .....................................
 

Sall f-pea k. per 	kn.................... 
 .......
 
Tre above rates 
are sutiJe to the Steel Surcnarge ACuszmen: as set forv. In Spe:a:"ConclIion to. L.
 
Fcr service on Santa Catalina IslanC. the ezove rates are suclec'. to tneCs: saiance Ac 	 C4a*.Ira E-*e;UsIen, as Stz forth in Spcie'.Concition Nc. i4. 

The £,aer Charge tclwoeas the follotag (aergy Charge Cc.geaea. 

(Ceatiaed) 

A~vsCLoletr h ! 	 m~cnae:9 p v ODateFifee , E' ".
D ,slonN -1. 

. *. a 

Vie PrS1oent Raiiouton No 
W7
 



SOUTHERN CALIFORNIA EDISON COMPANY 
Reve2744 Walnut Grove 8Avenue. Aoaenmad Caliif '11-8 

Cil P u C.She* INo '.1
91770 

Cancelling Aevi.sd 
C81 PCu. Sheet N. 6 -. r 

khodald U46 TOL%-s 

i C~eLl
au e Ait 7zaeegu 

All Iitn .......................... 

............ 
 2.327e 
 2.37e 
 2.3Z7g


Adjut&W, Plataa
 
Energy Cost Adjustment Billing FactorAnnual £Ener .....................
Rat...................... 

Conservation Load Management Ad-.-*" 

....... 4, 26-k 

1 

lectrtic Reven. 2 3¢ 0Adjustment 1 .......... 
 Q.o$-/ 
Bll uinFi0r.n Facto.... 0'-.9Majorn~l - .. . + +,+juime .041eAaition& Adjustment Billin; 0.04 eI1ng FactorFactor ................. . . .. .;.7.70 0.04U c


.o6' o .4" .Annual Major Additions Rat&.... 
W~ 0 

.... .......

NC Re i oursem t F. .

077e 077 . . . . .. ........ ....................... ...... .. . 1 Sl,, D"0.1S; . : ,
le 0_017eT PUC Rofmoustrt '<R F is. ............................. 

S.68Se
I'.Pul 4.363c3 
 .2..
PAM&in Fee i deri in ScheduleGi.It J# ine,L of the Prellminary Me. RF-E.Sta:ement. The 

Ajustent Rat*, are cescri.. 

1. Tite eriol are *etifed as. follow,

ON"PU, 
 1:0C p.. to 7:OC p. Sevllr &eekdayl *Xce holidaysS-00 p... to 10:0' p.. winter weexays 
xc;. holidays
 

k149id a . :00 " . . t o 1 :00 P.C. a nc 7 :00 p.m8:00 A.&. . t o 11 :00 pn . su . . .to $:00 P.M. wilnzr weekdays *xcet holidays 
d e e A: L.ls 

Off-OP Ii 
 All Othe? hours. 
Off-Dieal hollias are Now year's Day, Ifsinfl-onts 

Zndependence air. .v 04nc!,then anty holiday Days Laor Day, Veterans Day,. 8lists. Thanksgiving #yncihinstr. above falls ir , noff- , period. ho change on Suncav. the C .. 

in off-pei tolo-.n; mO'cavill ,iflbe - .. r:. fsaturaay. a2:.r:
* 
Datwl fad o h'c~

uthe 12 a~m.o f hel CO mence"atu12ntil~~~~~0 
5 
. 
4 
. of t 230: &-it. OR tie list Sunday

camnce at 
e l s unc y in October InApril a#%-cc--: '.# 

12.01 &.e. 
12:O, &a. n the Iast 

of each year. The winterSunday d-*of tui last Sunday in April of the 
In Octbr Of each 

eaw: v 
folloing year. 

year enc cornuev2. Ieltagei 
 Service will be supplied at one 
standard volaGe.
 

(Catiamegj 
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SOUTHERN CALFORA EDISON CoMpANY2244 Waln GrOve Av.wU 

RoHE"80 Cakornis 91770 Revised CJU P.U.c• She. ,oN 7!19.r 

rActCCing Re'sdCAL p.U.C Shc" No. 

kch"Ve 1b. Ti. 

SEC!LC0OMTO_ (CA.tlA.,) 
Pa.k Peuiod% zh .,o :Indicated or u hedandshl
indiited bt The-e-t be .stbliShed for the(ecep n.pk@inet ec , l ut(eCondi forb nstr.n... to 

n deMand for *ach period shall be the measure
tIiO be Supplied by Gain.-Ct om.r. the Company. ic!o
t hese 

existing CuStomers elecsng Cdnrig any 
trart kilosm. f..,

Special Conditon,) les IS-e nt
'ot ta the diersfle resitnce wl l d 
tne in.,r ,d intealnwt hvthlen s c,tuI on 
 , -el
:-te
Welder sefviceto violent fluctuations, in Rule ho. 2. I - - " ' c o O €a S-i-nute interval u e
my be used. n I = - A
 

4. ff0 h amd: Separateperloc billing
shall e demandsestablished farfor each the on-Patmonthly aid-peakperiod. The billing demand sni)l 
blling Period. The billing demand for 

and ff.;tit

eah t-# 
 pe..,:be deterflined 
to 
the nearest kW. 

S. Contract 
aPplicant's DMlA : A Contract demand
deAnd rtequltrtmen- will be IStAbIghedU..... of for by the COminv,r~ h nlthis 

ny customer newly requesting Srvlce on 
bdied a'
schedule whoaccordince reQuelst this....with No. An Increase or tliRUle decreiseCut.3mers I 0. A conttact in traensfrw e* c:of rCcord demind artangement ty 1
on this Schedule. Is available
Ses'.t 'Isin; the The contract uon r,.,e 

ill 
minimum demand deman will bt uied 

s: for A'
 
not be otherwise only f. P::. Ses
harge fot facilities tequired to 0ns
usec for billing Provide ,c. 

I9:e e riting of the 
purposes. Contrict demand 

service ur e tie I:e :,.
Company 'sIServing trns!r Is bIsea V7OM
Mels') tcn -:_'A ;.. .tnt CO-.;A'y As req.,tel 
Of the Standa2i fSS.,-.rto serve "Ztd.e- .. :the custonerliiC IS erlsePSs stated me#Surjz~t kI*.o.t: ot'%inc,n kilowits.
 

%ell.,.
. XfntIm DGaa1 Ch re: 
Vhe-e 
a co,0trac-
c.dr;e snala be $.00 
demind is estiblished 
per ktflo.att of the Mon:Contract deLear.d.
7. Excess TrRnsfomrde..C Capacity:
w, . Is The ttansforwt

Feqiesttc by 
either required by the Co a cjaccIty in excessthe Customer. y beciuse of of a C-S-..cess ofttans!Or., :he Anire the1 :apacity Shall C-.-e-*
be billed at 1 . : : C 

8. 
1 0 C- V. e =-:.Voltage DISCet:
aeliceo. The Cha*eS
{1 -lo-ete'el it before au etsvoltages 
of from to 10 

will be educel v :..2 k v fz-vOltAO! Of k by -; -:
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A. General.generatfi 
 where suchThis rule generatiomforth requirements and (1) 
'ets aIy be €onnecftd forconditfonsParallel operaowtI lthe COmpany or 	 for intconnets(2) isOlted Operation 	 non e service of0 ithcindby or 	 n
For 	 brekon Service provicedpurposes of thiS rule, the 	Interconneting entity shll be defionr tpe
1 	 P 

y the Company
 

. A u greement xecuted by t e Co mP end tany e Producer shall 
be requirged forI nterconnecme
 

Service. 
 Te for ths purchas
2. 	
te of power byInterconne*ion 	 the Company 
If ppicie shllwith the Company'$ system may not be aide 	wtil and unless the Comoany has 

ce Includec 
determined that te InterConnection
3. 	 "here Interconnection PiotectIve equipment Is owned, operared and 

Complies with the design and Operating requirefens.car, the Proucer shill 	
mantaid by te Produ.set
 be responsible for dauages to the Copany or 


of the Ofsoperatio 
or *Clfunction of the Producer-oned equipme 
to Others arisbn out
 

Them

4.f TieProducer r s Is SolelyfteP~ue-Ond*up~t. 	

nA
 
C. De'Ign o& teroley responsible for providing adequate prote.ion for

toohr 
te rsiand1tles interconnected 	 u 

C. 
Oerating Requironts. Each genoratCompanY' electric system shall 

with the C'oanyo
soSystem.
fility whichfollowing adversu Conditions 

be designed and Operaed so 
isor Can be connectec toon 
the Company's 	 ac to prevent or protec thesystem. 	 awains: the
service egradition, equipment damage, or 	ham to personst 

Thesetondti 
 Can cause elect-ic
1. 
Inadver.e't and unwanted re-energliftion 

of a utility dead line or
2. 	 bus.
Interconnectio 
 hile out of 


3. Overcurrent.
 bus
 
4, Utilifty system lOad 
 Imbalance.
 
S.6. Ground faults.Generated alternating 
current frequency outside7. 	 prmittoedVoltage generated outside Pe 

sfe limits.
 
ltted limits.


8. Poor Power factor.
The 
nlecessary protective equipment9. Harlful Wave forms. (relays. ewi~chgear. transvOr.mr, 
etc.) 
can
the Producer be provided by
or b, the Cmpany.
saPlanatory inforiom
small 
 porating rules and guidelnie
(bel~w 100 kN). mdium (100-1000 k) for mating thelV) fre above require4nt
are available guideli C 

ities ontainenin 
the Copa~fny fi for 

fromstheli or cogenye.r o 	 Company.n an€ smell Power producers,0. 
Znterconetoan
1. Facilities.	 
Copiesieof Safe gulaelines
Znterconnection 
 I
n*CT facilities 	include all
theSecl po Pro~tucer'sr the generation required eans,Company 

withi 
 the and apparatus installed, 	topparatus 	
Company s system. Intercon.e p r t instAlled 	 lhere thein ot ed C to enable 	 Producer desires. p... Interconn eCTIom 	 tothe Company toInterco~ection 	 facil it ies Inc ludefailities 	 Also all rw 
receive power deliveries from the Producer.
4y Includa 	 i e m a . an
but are not 
limited to,
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(Continued)
 
.	 ntercomeectfon Facilities. (Continued)
a. 
Connection, transformation* switching, Communications. control# prtective and safety
equipment, and
b. 	Any necessary reinforcements and addit'ons

2. 	 to the Company's systemWhere Interconnection facilities are to be Installed for the Producer's use 

by the Company. 
as 
aded facili

ties, the Producer shall advance to the Company the installed cost of the Added facilities.
 
At the Producer's option, and where such Producer's generation Is A qualifying facility anc
 
the 	 Producer has 	established credit worthinessshall finance those a0d44 	 to the Company's satisfaction,
eduIpnent shall 	 the Companyfacilities it deems to be removable and reusable equl;men%.
Include, but not be 
limited to. transformation, disconnection. and metering
Added facilities provided under either of the foregoing arrangements are 


equipment. 	 Such
 
to the monthly charge as 
set forth subject

Service, on 

In Section H of the Company's Rule No. 2. Oescription of
3. 	 when a 
file with and authorized by the Commission.
Producer wishes to reserve facillties paid for by the Producer, but Idled by


gy 
sale conversion. the Company 
shall
Company for costs related to 
lz.cse a special 	 an enerfacilities charge rei.bursing the
no 	 its operation and maintenance of the facility.
longer needs facilities for which it has paid, 
 When 	a Producer
'rom 	the Company the Producer shall,credit for the net salvage 	 at a minimum, receiveuse. 	 valueIf the Company is 	 of the facilities dedicateoProducer shall 

able to make uso of these 	 to Companyreceive the 	 facilities to
Producer 	 fair market value of the serve other customers. thoeither decides no longer 	

facilities determined as of t:e cati
to use 	 'te
the 	facilities 
or fails
maintenance fee.	 
to pay the required


4. 	The Producer shall 
be responsible for the costs of exploring the feasibility of a project or
 
Its Interconnection with tie Company system, Including reasonable advance charges imposed by
the Company for feasibility studies.
S. An Interconnection 	line study for any Producer shall
6. 
The Producer shall be responsible for costs 

take no more than one year to complete.
 
extent that. under the 	

of telemeterIng and safety checks except to theCompany's effective tariffs, a comparable customer 
7. 	sirilarly Charged. 

wouic not beThe Company shall, upon request, give thleProducer aInterconnection costs; however, Such estimates Shall 

binding estimate for line extension and
one 	 year from 	 the date provided. A reasonable 
be In effect for a poilod not to exceedbreakdown of cost eotimates shall also bo

Provided Ina form sufficiently detailed and understandable by the Producer.
B. 	The Company shall 
have 	tihe
right to inspect the Producer's Interconnec-tfon facilities prior

9. 	

to the commencement of parallel operations and require modifications as necessary.
The site of Interconnection facilities shall be accessible to Coany personinel.E. 	 Interconnection Rainforcmant and/or Additions.connection costs and added or special 
Tho Cooany's effective tariffs governing Interfacilities agreementsreinforcement and/or additions. 	 shall be applied toZn addition, the following shall applyl 

line and system
1. 	A Producer shall 
pay 	for nw or additional line 	capacity ifnecessary for the Company to
2. 	 receive the Producer's power.The costs of any lne reinforcemeont and/or addition undertaken at the option of the Companyto serve additional future customers or Producers shall be born, by the Company.
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(Continued)
E. Interconnection Reinforcment and/or Axlditions.3. 	 (Continued)
For two or more Producers Seeking to use an existing line,
proach Shall be used. This approach shall 
a first come, first served ap-Interconnection shall, 	 require thatpursuant 	 first Producerto
line and shall Incur no 

written agreement, have 
the 

the right to use 
to reqest an 
the existin
obligation for costs associated with future line capacity needed to
 

accommodate other Producers or customers.chase agreements for cogeneration The Company's Standard Offer 	and/ordate by which the Producer must 
and soall power production facilities Power pur-

Shallhas not begin construction. 	 Specify thec o..nce. 	 If that datethe Producer 
shall 	 passes and construction
receiving a reminder from the 
be giver 30 days to correct the deficiency
construction has not 

Company that the construction start-up date 
after
 

has passed.
the right to 
commenced after the 30-day corrective period, the Company 

If 
nect on 

withdraw Its commitment to 	 shall havethe existing line the first Producer and offer the rightto the next Producer 	 to interconright of first-Inlmtime 	 In ordar. Ifsimultaneously, 	 two Producerstional 	 the two Producers shall estadllsn tneline capacity necessary to 	 share the costs of any addifacilitate their cumulative capacity rquirements.shall 	 Costsbe shared based on the relative proportion4. 	 of capacity each willProducerThe applicable Company tariff provisions shall be applied to a Producer who Pays for Inter
connection reinforcement and/or additions that later accommodate a second Producer as 


add to the 

provisions which would be applied to a comparable Company customer.	 
tose
5. 
The Producer shall be responsible for the costs of only those future system alterations
 

which 

connection 
standards 


are necessary to maintain the California Public Utilities Commiissionts
for the Producer's 	 adopted Interrele.an interconnection 	 particular Interconnnection
standards shall 	 facilities.
;Igned. 	 be those In effect at The
Should such alterations not be directly required by. or beneficial to the Procucer.
 

the time the 
contract 
i1
the Producer shall be treated like any other customer on the Company's system.
F. 04sterfng.
1. 
If the Producer desires to sell electric purer to the Company, the Company shallbe all provide. 

Own and maintain at the Producer's expenseutilized for the measurement of energy 
necessary meters and associated equipment toand capacity for determining the Company's paymentto the Producer pursuant to an Applicable Agreeent.
2. 
For purposes of monitoring generator operation and determination of standby charges, the
 

Company shall have the rightWhere the Producer's generation 
to Install generation metering atIs 10 W 	 the Producer': wxpense.or greater. telemetering equir.ntrequired at the Producer's expense.	 may also be3. The Producer shall Provide, at no expense to the Company,and associated oqulpsen 	 a suitable locationIn accordance with Rule No. 16.	 

for all motors
4. where necessary the Company and the Producer shall agree on an appropriate compensationmethod for transformer losses as spacifiedS. The Company shall Install 	 in the agreement.a ratchet deviceter(s) recording power 	 so as to preve"t reverseprovided by the 	 operation on the mefollowing cases 	 Company, and whereo,. (1) the meter(s) 	 appropriate inrecoraing reactive 	 each of thedemand Imposed on the Company's6. 

electric system, and (it)the meter(s) recording power purchased by the Company.Provision for meter tests and adjustmets of bills or payments to the Producer for metererror shall be consistent with Rule No. 17. 
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EjTecti,, February 12. 1984 

V ic e Pre s ident 
e o u i h r 

http:equir.nt


PrivatePower Laws and Regulctions on Renewable Energy Technologies 
Volume IV 

United States - State 

TAB 2 

Order Instituting Rulemaking and
 
Order Instituting Investigation,
 

Filed with the Public Utilities Commission
 
of the State of California
 



COM/*
 

BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA
 

Order Instituting Rulemaking on the 
Commission's Proposed Policies 
Governing Restructuring California's 
Electric Services Industry and 
Reforming Regulation 

Order Instituting Investigation on 
the Commission's Proposed Policies 
Governing Restructuring California's 
Electric Services Industry and 
Reforming Regulation 

) FILED 
) PUBLIC UTILITIES COMMISSION 
) APRIL 20, 1994 
) SAN FRANCISCO OFFICE 
) R.94-04-031 
) 

) 
) 
) 
) 
) 1.94-04-032 
) 

ORDER INSTITUTING RULEMAKING AND
 
ORDER INSTITTIG MNVW-TIGATION
 



COM/*
 

BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA
 

Order Instituting Rulemaking on the 
)
) 

FILED 
PUBLIC UTILITIES COMMISSION 

Commission's Proposed Policies ) APRIL 20, 1994 
Governing Restructuring California's ) SAN FRANCISCO OFFICE 
Electric Services Industry and ) R.94-04-031 
Reforming Regulation ) 

) 
Order Instituting Investigation on ) 
the Commission's Proposed Policies ) 
Governing Restructuring California's ) 
Electric Services Industry and ) 1.94-04-032 
Reforming Regulation ) 

ORDER INSTITUTING RULEMAKING AND

GRDER INSTITTIG INVSTIGATION
 



COM/* 

TABLE OF CONTENTS 
SUMMARY .............................................. 1
 

BACKGROUND ........................................... 3
 
Origins of the Commission's Proposed Policy ........................ 3
 
Consensus for Reform ................................... 5
 

The Goals of Our Policy Making Process .......................... 7
 
The Proposed Policies and Implementation Strategy ................... 9
 

A VISION FOR THE FUTURE OF
 
CALIFORNIA'S ELECTRIC SERVICES INDUSTRY ......... 12
 

The Fundamentals of Our Vision ............................. 12
 
The Events and Observations Guiding Our Vision .................... 14
 

The Link Between Wholesale Electric Markets and Direct Access ....... 15
 
Fundamental Changes in Energy Policy Sever the Link Between Ownership
 

and Use ........................................ 17
 
The Need for a More Consumer-oriented Vision ................... 20
 
The Convergence of Telecommunications with Electric Services Promotes
 

Direct Access........................................ 21
 
Getting From Here to There .................................. 26
 

ACHIEVING THE VISION: AN EVOLVING REGULATORY COMPACT
 
AND A TWO-TRACK STRATEGY FOR CHANGE ......... 28
 

Strategy Summary ...................................... 28
 
California's Regulatory Compact Must Evolve ...................... 33
 
A Two-Track Strategy For Reform ............................. 34
 

The First Track: In the Absence of Competition, Replace
 
Traditional Cost-of-Service Regulation with
 
Alternatives Better Focussed on Performance .... 35
 

The Second Track: Where Competition Exists, or the Potential for
 
Competition Exists, Replace Economic
 
Regulation with the Discipline of Market Forces .. 37
 

Direct Access Requires Ratemaking Reform ....................... 40
 
Direct Access, Integrated Resource Flanning and Efficient Infrastructure
 

Investment ......................................... 47
 
Environmental Quality, Fuel Diversity and Energy Efficiency ............. 52
 
Safe and Reliable Electric Service ............................. 55
 
The Pursuit of Broader Social Objectives ......................... 56
 
Conclusion ........................................... 57
 

PROPOSED IMPLEMENTATION ................................ 59
 
Proposed Schedule and Road Map ............................... 59
 



COM/*
 

STATE OF CALIFORNIA 

PUBLIC UTILITIES COMMISSION 

PROPOSED POLICY STATEMENT ON RESTRUCTURING CALIFORNIA'S
 
ELECTRIC SERVICES INDUSTRY AND REFORMING REGULATORY POLICY
 

SUNMARY
 

By this order, we open a rulemaking proceeding to consider a restructuring of 

California's electric services industry. The program we propose for comment would permit 
some consumers to choose direct accass to the competitive market for generation services by 
January 1, 1996. Choice among competing generation service providers through direct 

access would be opened to all consumers by January 1, 2002. Simultaneous with our 
proposal to establish direct access for the state's consumers, we would replace traditional 

cost-of-service regulation with performance based regulation. 

While our minds are open to modifications of our proposal, or even the substitution of 
what we could come to be convinced is a superior suggestion, we are single-minded in its 
objective--to lower the cost of electric service to California's residential and business 

consumers without sacrificing the utility's financial integrity. As we engage the state's 

stakeholders in a discussion over the next several months, our principal interest shall be to 
determine, with the assistance of parties, whether our proposal meets that objective. 

The respondent utilities to this rulemaking will, and interested parties may, file 

comments on these proposed rules within 30 days. The respondent utilities will, and parties 
may, file reply comments 15 days thereafter. Subsequent to those filings, we intend to hold 

1
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one, or several, full panel hearings to allow parties to address the full Corn.-nission with 

respect to the proposal we set forth and any comments submitted. Our final decision in this 

matter will rely heavily on the comments we receive and the participation of the state's many 

stakeholders. 

We also open today a companion investigation to this rulemaking, naming the same 

utility respondents. This investigation will serve as the forum for taking evidence should we 

determine that, based on the comments filed on this rulemaking, evidentiary hearings are 

necessary to resolve any particular issues. It will also serve as the forum to address issues of 

service unbundling and the potential for uneconomic utility generating assets as discussed 

further below. 

Respondents to the two proceedings initiated today are Pacific Gas & Electric 

Company (PG&E), Southern California Edison Company (Edison), San Diego Gas & 

Electric Company (SDG&E), Southern California Gas Company (SoCalGas), Sierra Pacific 

Power Company (Sierra), and Pacific Power and Light Company (PP&L). 

Since R.94-04-031 and 1.94-04-032 involve related issues of law and fact, it is 

appropriate to consolidate these two dockets pursuant to Rule 55 of the Commission's Rules 

of Practice and Procedure. Consolidation provides the Commission with maximum decision

making flexibility in addressing the issues before it in these proceedings. For administrative 

convenience, the rulemaking will be the lead docket, and all filings shall be made in that 

docket unless otherwise specified. 

2
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BACKGROUND 

Orieins of the Commission'sProposedPolicy 

In February 1993, with tie release of our Division of Strategic Planning's report 

entitled California'sElectric Services Industry: Perspectives on the Past, Strategiesfor the 

Future, this Commission embaTked on a comprehensive reexamination of the structure of 
California's electric services industry and the regulatory policies governing it. With the 

issuance of this proposed policy statement, the Commission requests comment on the 

proposed vision it sets forth for California's electric services industry, and the proposed 

strategy offered to achieve that vision. To the extent parties choose to offer alternatives to 

our proposal, those alternatives should be comprehensive, addressing both industry structure 

and California's regulatory framework. 

The release of the Division's report followed closely on the heels of the passage of 

the Energy Policy Act of 1992 (EPAct).1 EPAct sets forth a long term, comprehensive 

vision for the nation's electric services industry. EPAct embraces increased competition and 

a greater reliance on market mechanisms as the preferred means to develop, deliver and 

market energy services in the United States. Many believe, as do we, that EPAct promises 

to bring significant change to the industry. We 'iscuss the potential for such change more 

fully below. 

In order to achieve the vision articulated in EPAct, Congress significantly reformed 

federal laws. Some of these laws, the Federal Power Act and the Public Utility Holding 

Company ict in particular, were originally enacted as far back as the 1930s. In other cases, 

EPAct bron lened and more clearly defined federal regulatory jurisdiction. For the most 

part, however, Congress refrained from imposing a single, prescriptive approach on the 

nation. Appropriately, Congrmss chose instead to grant states and regions broad latitude to 

Public Law 102-486. 106 Stat. 2776 (1992). 

3 



COM/* 

develop the specific policies and programs required to make. EPAct's vision a reality. Faced
 
with the most sweeping federal energy legislation in almost two decades, and increasingly
 
concerned with the adequacy of California's own regulatory framework, we directed our
 
Division of Strategic Planning to prepare its report. 

We requested comments on the report and received submittals from a wide variety of 
interests, including consumer groups, the state's municipal and investor-owned electric and 
gas utilities, environmental organizations, nonutility service providers, federal, state and
 
regional government entities, legislators, academics and industry consultants. 2 
 With the 
benefit of those comments, we held three full panel policy hearings, at which industry 
experts and stakeholders from California, the nation, and abroad offered insights for our 
consideration. In this way, we gauged the need to reformulate California's energy and 
regulatory policy and respond to the changing structure of the electric services industry.3 At 
the hearings we discussed the problems facing California and the reasons why restructuring 
and reform might be necessary. Participants were asked to offer a vision and suggest the 
means necessary to achieve it. At our third policy hearing, each of the state's investor
owned utilities presented to Commissioners and the hearing's other participants its proposed 

vision and implementation strategy. 

After our policy hearings, we asked specific questions of interested participants and 
observers; those questions were intended to further explore certain issues surrounding 
restructuring and reform raised in written comments on the Division's report and at the 
hearings. Many diverse stakeholders responded to our inquiry.' 

2 A list of those who responded to the Division's report -As ched as Appendix B. 

3 The agendas and lists of participants from the policy hearings are attached as Appendix C. 

' Both the questions issued and the list of respondents are included as Appendix D. 
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A Consensus for Reform 

The views, opinions and suggestions offered by the stakeholders during the course of 
our process were as varied and diverse as the interests they represent. As striking as the 
diversity of opinion, however, was the clear consensus which emerged during our policy 
deliberations. Despite their many differences, stakeholders overwhelmingly agreed on one 
thing--the Commission must fundamentally reform California'sregulatorypolicy governing 

investor-owned electric utilities. There was considerably less agreement, however, on 
whether industry restructuringought to accompany regulatory policy reform. The 

Commission continues to enunciate its belief that California needs regulatory reform. Our 
proposed policies address the need to reform California's energy regulation, as well as the 

need to restructure the industry. 

We believe that recent events, and the circumstances facing California, demand that 
the Commission move decisively to enact fundamental reform. The following specific 

reaso is persuade us that this is the case: 

Command-and-controland cost-of-service regulation, andgovernment central 
planningarefundamentally at odds with, and ill-suitedto, the increasingly 
competitive electric services industry confronting Californiaand its utilities. The 
federal government has already recognized the needfor significantreform and showed 
considerableleadershipandforesight with the passageof EPAct.I 

* 	 California'sinvestor-owned utilities currently chargesome of the highestprices in the 
country. This distressingfact prompts us to explore reasonablealternativesto the 
currentframework. Ourexpress objective is to establish a new framework that does a 
considerablybetterjob of exerting downwardpressure on the prices California's 

S We recognize that between the end of the Second World War and the oil embargo of 1973, the 
traditional cost-of-service regulatory model governing vertically integrated, natural monopolies appeared to 
many to work remarkably well. We note, however, that, as described in our Division of Strategic Planning's 
recent report, the conditions under which that success occurred have faded. (See Division of Strategic Planning, 
22. cit., 	pp 27-56.) 
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residential and business consumers must pay for investor-owned electric services.' 

This Commission has actively promoted when appropriatepolicies designed to harness 
marketforces and establish market-based regulatory solutions in each of the industries 
it oversees, including the electricservices industry. With respect to the electric 
services industry, the Commission's aggressivepromotion of competition in electric 
generation pursuant to the Public Utility Regulatory Policies Act of 1978, and our 
more recent efforts to bring competition to utility energy efficiency programs as called 
for in P. U. Code 747, stand out in particular. 

If we ignore the rapid change already upon us, we place California's investor-owned 

utilities and the state's economy at considerable risk. Revenues of the state's investor-owned 

electric utilities exceeded $18 billion in 1993, representing approximately two percent of 
California's gross state product. The majority of California businesses, which make up the 
remaining ninety-eight percent of California's almost $800 billion economy, depend heavily 

on reliable, safe and competitively-priced electric service. 

California's electric strategy must therefore look beyond simply preventing businesses 
from falling victim to challenging economic times or leaving the state altogether for lower 

cost destinations. California must shy away from proposals which simply maintain the 
current level of economic activity, and we must opt instead for a strategy which fosters 
economic growth, enhancing the state's competitiveness, and increasing business 
opportunities. By ensuring the development and delivery of high quality, low cost electric 

service, this Commission, the state's investor-owned utilities, and the electric services 
industry generally, can contribute significantly to the revitalization and sustained growth of 

6 The utilities, and Edison in particular, have offered very useful information detailing some of the 
reasons for which the coat of providing electric service in California tends to be higher relative to other 
locations. The principal reasons cited by Edison include California's temperate climate; California's energy 
usage patterns; California's customer mix relative to other states, particularly its greater number of residential 
compared to industrial consumers; and the portfolio of utility resources available to deliver electric srvice. 
(Edison comments to the Division of Strategic Planning's report, pp 3-10.) While we concur that these factors 
may indeed contribute to higher prices for electricity in California compared to other states, we are not 
convinced these factors fully explain why California energy prices in some cases approach twice the national 
average. 
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California's economy. In addition, California's residential consumers can look forward to 
relief from some of the highest electricity prices in the country, without compromising either 
safety or reliability of service. With this in mind, our proposed vision and implementation 
strategy build upon existing competition in the eleftric services industry to foster a truly 

competitive market for California. 

This Commission must respond promptly to remedy the ills which currently plague 

Califoinia's electric service industry. In addition to the state's high rates, these ills include a 

regulatory structure that 1) is out of step and often in conflict with a changing, more 
competitive industry; 2) offers the utility at best weak incentives to operate and invest 

efficiently; 3) is composed of numerous, costly, and administratively burdensome 
proceedings; and, 4) creates unnecessary barriers to, and therefore threatens the quality of, 
public participation. We are equally compelled to respond expeditiously to the sweeping 

changes enacted at the federal level and underway across the nation. This being said, we 
recognize that the Legislature can assist in the timely implementation of our proposal. With 

the proposal issued for comment today, we look forward to working with the Legislature, 

and offering any assistance necessary, to take the important first steps toward revitalizing 

California energy policy. 

The Goalsof Our Policy Making Prcess 

We designed our reexamination of California's energy regulatory policy and industry 

structure with two key goals in mind: 1) Exploit alternatives to litigation as much as 
possible, and 2) focus on a comprehensive, long term solution to the challenges confronting 

California. 

First, we intend to rely significantly on alternatives to traditional procedures for 

establishing broad policies for the restructuring of the electric services industry and the 

regulations governing it. We recognize that the litigious, adversarial environment of the 
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hearing room is ill-suited to policy development. We further recognize that programs 
succeed when their development is guided by clear, unambiguous policy direction. We have 

therefore refrained from litigatiort in this matter thus far. Beyond our efforts to ensure that 

this Commission clearly delineates between policy development and the implementation of 

policy, we continue our concerted efforts to substitute when appropriate alternatives to 

formal litigation. We intend to turn to formal litigation of disputes only after the 

Commission is assured that we have afforded parties the opportunity to exhaust the 

considerable array of alternatives. 

Second, we have taken a comprehensive, long term view in our policy deliberations in 

this matter, and we continue this approach for each of the industries we oversee. All too 

often, regulatory and industry reforms arrive piecemeal, with portions of the overarching 

regulatory framework, or industry structure, addressed in isolation from the whole. While a 

single reform may appear to offer potential benefits when viewed in isolation, it may also 

impose costs on other areas of the regulatory framework. Those costs may ultimately 

outweigh the benefits of reform, and bring into question the desirability of enacting it at all. 

For example, the severe dislocations of the US electric industry stemming from the 

fuel supply disruptions of the 1970s required speedy and decisive action by this 

Commission. 7 The variety of reforms enacted in response to those challenging times served 

a well-intentioned purpose and contributed significantly to overcoming very difficult times. 
But the reforms occurred piecemeal, making it difficult to assess the effect one single reform 

might have on the others, or the linkage to the existing regulatory framework. Equally 

important, as described in the Division of Strategic Planning's report, the reforms responded 

to conditions which no longer persist. Thus, California has paid a price. Our state finds 

itself with a fragmented, outdated, arcane, and unjustifiably complex set of regulatory 

7 Se Caifornia'sElectric Servces Indusary: Perspectivs on the Past, Srategies for the Futur, 
Division of Strategic Planning, pp 27-79. 
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policies. In many cases duplicative and conflicting programs and incentives further frustrate 

and confuse market signals. 

The ProposedPoliciesandImvlement~ahn Strate, 
With this proposal, we intend to take the important first steps necessary to remedy the 

regulatory inadequacies plaguing California's electric services industry. Our comprehensive 
review has convinced us that change is necessary. We resist the tendency to drape outmoded 
regulatory approaches onto new and dynamic circumstances. Instead, we propose a 
comprehensive framework designed to harness and responsibly manage change for the benefit
 
of California's consumers, its businesses, 
 dnd the state's economy. 

We recognize that attempts to predict, plan or mandate a single electric future for
 
California means 
more of the same--central planning and micro-management. For this
 
reason, 
 the vision and strategy we propose for comment take a different tack. We attempt to 
achieve a clearly articulated set of goals--goals designed to bring benefits to California's 
consurners of electric services, large and small alike. We look principally, though not 
blindly, to markets and the private sector, rather than to command-and-control regulation, as 
the preferred means to achieve th: goals established and benefits identified. Where 
competition, or the potential for competition, exists, our proposal attempts to exploit rather 
than ignore it. Our proposed vision and strategy attempts to guide rather than dictate. We 
intend to provide for all stakeholders the flexibility and signals required to make mid-course 
corrections and respond nimbly to changing circumstances. 

Evidence of changes in the way energy products and services are developed, delivered 
and consumed is already apparent in California and across the nation. From our experience 
with increased competition and emerging market forces in the telecommunications and natural 
gas industries, we learned we cannot fully immunize the suppliers and consumers of energy 
services from the effects of those changes. Our experience with restructuring in the nation's 
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natural gas industry demonstrates that, unless properly managed, some consumers may 
ultimately bear a disproportionate share of the cost burden that accompanies such transitions. 
We intend to continue to ensure a fair distribution of the costs of California's electric 
services infrastructure. This includes costs attributable to curreit and future changes. 
Specifically, as California confronts the challenges and changes ahead, we will not tolerate 

cost-shifting among customer classes. We will be particularly vigilant in our efforts to 
prevent costs from being shifted to residential consumers. With few exceptions, we intend to 

guard the fundamental principles derived from the Commission's cost allocation policies, and 

the result fostered by the application of those principles. Both the policies and the proposed 
modifications are described in more detail below. 

In developing these proposed policies, we sought a broad scope of participation. 
We have profited from that participation. We better understand the effect particular policy 

and/or regulatory changes might impose on the various stakeholders as a result. In 

particular, we re--ognize the potential effects such changes might bring to the individuals and 
businesses that depend on electric services in California. We recognize that specific 
stakeholder rep.msentatives may assert that the change our proposal seeks is at odds with that 

group's paiticular interests as reflected in the status quo industry and regulatory 
arrangements. We have consciously attempted to craft a proposal which balances competing 

interests and, most important, which best serves Californians as a whole. We are hopeful 

that parties responding to our proposal will take a similar approach. 

The Division of Strategic Planning's report launching our policy review, the 

suggestions, proposals and recommendations offered at our policy hearings, and the written 
comments iubmitted by California's energy services community have each contributed 
significantly to the policy statement we propose today. In our previous deliberations, and in 

comments submitted, considerable time and resources have been devoted to exploring what 
long term goals--what "vision"--ought to guide California's electric services industry, and the 
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specific steps required to achieve those goals. Now is the time to advance the dialogue. This 
proposal marks the beginning of 'he Commission's formal examination of the electric 
services industry. We intend to continue our practice of convening full panel hearings to 

discuss with the state's variod interest groups matters as vital as those included in today's 
proposal. We intend to hold those hearings during the month of June. 
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A VISION FOR THE FUTURE OF
 
CALIFORNIA'S ELECTRIC SERVICES INDUSTRY
 

The Fundamentalsof Our Vision 
We propose to revitalize California's vision for the electric services industry, and 

offer a long term, comprehensive package of policies and programs necessary to make that 
vision a reality. Our proposed package addresses both industry restructuring and regulatory 

reform. 

We foresee a California in which: 

1. 	 California'sconsumers gradually enjoy difct access to generationsuppliers,
marketers, brokersand other service providersin the competitive marketplacefor 
energy services. 

2. All of Calforia'sconsumrrs have a reasonableandfairopportunityto enjoy the
benefits of an increasinglycompetitive electric services industry. 

3. 	 California'sconsumers enjoy direct access to the most efficient, environmentally
sound electric services infrastructureavailable. 

4. Competitive electric servicesmake a signiflcant contributionto growth, productivity,
competitiveness, andjob creation throughout the state's economy. 

5. 	 All Californiansenjoy universalaccess to a basic and qffordablepackage of electricservices which reflects and keeps pace with innovation takingplace in the broader,
competitive marketfor electric services. 

Specifically, we envision an electric services industry in which consumers choose freely 
whether to: 

1) 	 remain subject to the tenets of the traditional regulatory compact and retain the
regulated utility as the consumer's sole "portfolio manager" for energy 
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services;' or, 

2) 	 leave the traditional regulatory compact and contract directly with generation
and other service providers to tailor a portfolio of energy services, thus 
foregoing the utility's portfolio management services; or, 

3) 	 leave the traditional regulatory compact to contract with energy service 
brokers, marketers, or other service providers, who, on behalf of the 
consumer, act as an independent portfolio manager.' 

Clearly, the vision we propose and the strategy to achieve it mark the end of one era 

and the beginning of another. In this new era, consumers will no longer be automatically 

subject 	to a monopoly franchise and thus dependent upon the utility as the sole provider of 
retail electric services.' 0 Furthermore, we believe that a managed and responsible shift to 

consumer choice through direct access promises to steer the utilities and other nonutility 
service 	providers away from the hearing room, and to more productive, consumer-oriented 

strategies focussed on delivering a diverse array of competitively priced, high-value products 

and services. As in other product and service markets, choice will appropriately decentralize 

decision-making and give consumers direct influence over the development, delivery, 

'Those tenets are outlined below in the section discussing our proposed implementation strategy. 

The rights and responsibilities comprising the *new compact' which we propose to apply to consumers 
opting to leave the traditional compact are also detailed in our proposed implementation strategy. We use 
broker and marketer in the traditional sense: "broker' refers to service providers who take no tide to the 
service or product; "marketer* refers to providers who purchase for resale. Recently, the Federal Energy 
Regulatory Commission (FERC) disclaimed jurisdiction over Enron Power Marketing Inc.'s brokering activities, 
and will allow its marketing activities to go forward based on market-based rates. 

' We recognize that all consumers have some level of access to energy services which to varying degrees 
escapes both the state's energy regulatory apparatus and the utility's monopoly franchise. For large consumers, 
these alternatives include self-generation and flight from California to reestablish business in another state. In 
addition, all consumers can purchase energy efficiency services from private, unregulated firms, commonly 
referred to as energy service compnies, or ESCOs. But as we discuss further below, these options are not 
necessarily optimal in every cane frow, a societal perspective; from the state's perspective, the option of moving 
to another state can be particularly harmful to remaining consumers, the utilities' financial posiion and the 
state's economy. In addition, California's current regulatory framework governing the industry tends in many 
cases to raise significant barriers for consumers to adopt economic alternatives, and in other cases, offers 
consumers perveae incentives when choosing among alternatives. Our goal is to expand the number of low 
cost, valuable options and to facilitate their use by consumers. 
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consumption and price of energy services. We believe this shift will benefit both large and 
small electric consumers, providers of electric services, including the utilities we oversee, 
California businesses, and the state's economy. 

In the policies we propose for California, consumer choice through direct access-
"retail wheeling" in the jargon of the industry--represents the cornerstone of our vision for 
the electric services industry. We believe that the proposed strategy accompanying our 
vision 	promises to 1) achieve that vision efficiently, fairly, and as predictably as can be 
expected in the face of rapid change, and 2) maintain California's enduring goals for the 
industry--electric service that is safe, reliable, reasonably priced and responsive to 

environmental concerns. 

The Events and Observations Guiding Our Vision 
Several key observations guide and support our vision: 

1) 	 A wholesale market for electric services, and the attendant institutional, financial and 
contractual arrangements necessary to facilitate a more vibrant market, currently exist 
and continue to develop. A direct access policy for California, and the transmission 
provisions of EPAct, promise to expand the market and enhance efficiency; 

2) 	 California and federal energy policy began some time ago to shift away from 
vertically integrated, natural monopolies and command-and-control regulation as the 
basis for organizing the electric services industry. State and federal energy policy
look increasingly to markets and competition as the new organizing principles to bring
the benefits of electric services to consumers; 

3) Wholesale power markets have increased benefits for consumers and producers, and 
brought those benefits to more consumers than would be the case without these 
markets. Injecting additional competition in power markets will continue that trend; 

4) 	 Wholesale power markets have not compromised safety or system reliability within a 
specific utility's service territory, or within the infrastructure as a whole in the West; 

14
 



COM/* 

indeed, those markets have tended to enhance reliability;" and, 

5) The convergence of tclecommunications technologies and electric services will greatly
facilitate competition, thereby benefitting consumers; this meshing of industries will 
further benefit consumers as new market arrangements, products and services emerge,
and information and transactions costs fall. 

Each of these observations is discussed in greater detail below. 

The Link Between Wholesale Electric Markets and Direct Access 
Many of the institutional and contractual arrangements, financial instruments, and 

information systems necessary to support direct access and retail competition in the electric 
services industry already exist, and continue to develop, just as they have in the natural gas 
and telecommunications industries. 

For example, with respect to institutional arrangements, it has been decades since 
California's utilities relied exclusively on their own infrastructure to provide retail service. 
Throughout the country, the predominately voluntary development of interconnected 
transmission networks have enhanced beneficial wholesale energy transactions, and facilitated 
the development of sophisticated conrtractual arrangements and financial instruments. In the 
West, these arrangements arose primarily from the Western System Coordinating Council 
(WSCC). Though the WSCC was initially created to enhance reliability among utilities, grid 
interconnection and advanced telecommunications currently allow members to engage in an 
increasing number of trades which benefit WSCC members and their retail consumers. 

Advanced telecommunications have played a significant role in dramatically lowering the 
costs of collecting and analyzing trading data, and the costs of performing trades. By 
reducing these costs, the industry-led WSCC increased the ability of members to engage in a 
growing number of beneficial wholesale trades. 

"The infrastructure's impressive performance after the Northridge earthquake in Southern Califomia 
testimony to the high degree of control and coordination which can and must exist in a highly decentralized 
network of generating resources and loads. 
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Approved by FERC in 1991, the Western Systems Power Pool (the Pool) is now a 

permanent institution in the West and represents another industry-led institution facilitating 

trades within the industry. The Pool significantly improves upon the arrangements WSCC 

members have developed and benefited from for some time. The Pool contains 

approximately 60 members and serves twenty-two states, a Canadian province and sixty 

million people.' 2 The Pool is centrally managed by a single computer hub located in 

Phoenix, Arizona; it relies on sophisticated telecommunications technology to provide a 

forum in which to engage in short-term trades for electric energy, capacity, exchanges and 
transmission services. Through the Pool, members engage in mutually beneficial transactions 

and make more efficient use of the West's generation and transmission infrastructure. 

The Pool's success exhibits the importance of severing the link between ownership of 

the electric services infrastructure and the use of the infrastructure. Severing this link is 
integral to the achievement of our vision. It is precisely the severing of this link, under 
terms and conditions agreed to by Pool members and approved by FERC, which allows 

considerable benefits to flow widely from more than one thousand monthly offers. 
Moreover, this separation of ownership and use has not compromised the high degree of 
central control and coordination necessary for the efficient, safe and reliable operation of an 
infrastructure as dynamic, complex and far-reaching as that necessary to deliver electric 

services in California and the West. Indeed, the current institutional arrangements governing 

electric power in the region are so stable and robust that the New York Mercantile Exchange 

has announced it has chosen the West as the site of its first futures contract for electricity. 

The futures contract can provide a significant and useful instrument for buyers and sellers in 

the West to manage risk. It can further enhance wholesale transactions and foster continued 

development of financial instruments designed to manage risk. 

Yet despite the success of the Pool, and other industry-led pools throughout the 

"Appendix E lists the Pool's current members. 
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country, government and a variety of stakeholders have expressed concern that impediments 

persist within these quasi "markets" and continue to hamper the development of a robust 

electric services market. A frequent concern is the relationship between ownership and use 

of the electric transmission infrastructure. 

First, while the current arrangements governing transactions function quite smoothly, 

not all power providers operating in the broader industry enjoy pool membership. As such, 

for suppliers who are not pool members, the information and transaction costs assmciated 

with selling power outside the Pool can pose significant barriers to access and efficient use of 

the infrastructure. Non-members also suggest that these barriers frustrate the efficient 

expansion of the transmission system. Finally, those wishing to benefit from wholesale 

markets by buying from the pool may face similar barriers to the extent that they, too, 

neither enjoy membership in the pool, nor own transmission assets. 

Fundamental Changes in Energy Policy Sever the Link Between Ownership and Use 

With EPAct, Congress effectively severed the link between ownership and use of te 

nation's electric transmission infrastructure. In so doing, Congress took the first important 

and necessary steps toward achieving the goal of eliminating barriers to increased efficiency 

in wholesale power markets. EPAct severs the link by amending Title VII of The Federal 

Power Act to place with FERC authority to require transmission owners to provide wholesale 

transmission service. 

The debate over, and subsequent passage of, EPAct prompted development of yet 

another industry led institution--the "regional transmission group" (RTG)--with the hope that 

RTGs can provide an effective forum in which to provide access to the grid. We believe 

that, ultimately, RTGs are likely to merge with industry-led pools and reliability councils to 

form an integrated market for transmission, or set of markets, in the West, further increasing 
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the system's efficiency, benefits and beneficiaries. 13 

We applaud the rich history of cooperation that has allowed industry-led institutions 
like the WSCC and the Pool to flourish. These institutional arrangements have brought 
significant economic benefits to consumers and enhanced system reliability. We support the 
development of industry-led transmission groups and we welcome FERC's authority under 
EPAct to foster competitive wholesale power markets. We note, however, that Congress 
expressly retained a vital and considerable role for the states with respect to the use and 
expansion of the electric transmission system. Specifically, Congress left the states' 
jurisdiction over retail rates intact, and clarified that the prohibition on FERC-ordered retail 
wheeling did not affect state "...authority... concerning the transmission of electric energy 

'directly to an ultimate consumer." We believe that preserving the states' role in both areas 
is appropriate. Yet we recognize that EPAct did not clarify all the boundaries of federal and 
state jurisdiction-ambiguities which have created some conflicts in the past. In addition to 
the jurisdictional gaps which persist between state and federal authority, we recognize as well 
the current dearth of institutional arrangements designed to guide the operations of 
international electric services markets in North America. 

We are nonetheless confident that the policies and strategies we propose today for 
California build upon and generally support the policies and goals set forth in EPAct, as well 
as those established by FERC. We do not, therefore, anticipate conflict. Indeed, we intend 
to work closely and cooperatively with FERC to ensure a smooth transition to the new 

'"TheWSCC recently broadened its membership to include independent power producers. These same 
power producers are active participants in the development of the Western Regional Transmission Association 
(WRTA), initiated and sponsored by WSCC members. As proposed, WRTA would include industry
participants in the Western states, Canada and Mexico. FERC recently ordered the WSPP to open membership
and participation to qualifying facilities seeking to pailicipate in the Pool. The order does not require QFs
gaining member status to waive any rights granted them under PURPA (See Western System Power Pool, 66 
FERC 61, 201, 1994). 

"See Section 722 of EPAct, which amends Section 212 of the Federal Power Act. 
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competitive framework and industry structure we advance today. 

Though bold and ambitious, our proposed vision represents the next logical and 
desirable step in an evolution begun in earnest with the passage of the Public Utility 
Regulatory Policies Act of 1978 (PURPA), and advanced in 1992 by passage of EPAct. Our 
proposal takes an incremental step toward a destination envisioned some time ago. It is 
constructed using the basic principles clearly present in the current institutional arrangements 
governing power markets and pools. These principles include efficiency and fairness; respect 
for adequate system control, coordination and reliability; sophisticated bilateral and 
multilateral contractual, financial and technical arrangements; and the use of advanced 

telecommunications products and services to facilitate transactions. 

Our proposal is designed to launch us from the end of one era-that of PURPA- to 
the beginning of a new era articulated by EPAct.15 It will, if implemented, result in a more 
competitive, consumer-driven electric services industry. By focussing on competition, our 
vision of consumer choice through direct access simply follows where EPAct leads. Through 
its passage of EPAct, Congress has affirmed what already exists-or soon will-in both the 

US and abroad." 

"We find considerable merit in the recent statements of one utility chief executive officer: "Is there a 
difference betweea wholesale and retail wheeling? Arm the principles we apply to wholesale wheel"g issues 
equally applicable to some retail wheeling issues? ! believe they are, and suggest that we should talk simply
about wheeling, and drop the separate wholesale and retail labels." See John E. Hayes, Jr., chairman of the 
board, president, and CEO, Western Resources Inc., Fortnightly, February 1, 1994, pp 17-19. We find the 
recent comments of TransAlta Utility Corp.'s chairman equally informative. He urges utilities to "...consider 
shaping the industry's future by addressing issues such as transmission access and retail wheeling.' See Harry
Schaefer, "Are Electrics Headed for a Fall?, Fortnightly, March 15, 1994, pp 15-16. 

We note that the Michigan Public Service Commission initiated a five-year, experimental retail wheeling 
program on April 11, 1994. We note as well that the State of Connecticut's Department of Public Utility
Control recently opened an investigation into retail electric transmission service (Docket No. 93-09-29). In 
addition, the direction we propose to take California's electric services industry is akin, though distinct in many 
respects, to that taken by, or under consideration in, the countries of Europe, Scandinavia, Central and South 
America and others. A growing number of stakeholders in the US are examining these models. More recently,
the Province of British Columbia's Ministry of Energy, Mines and Petroleum Resource announced in September 
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The Ne.dfor a More Consumer-oriented Vision 

The response we received from consumers during our reexamination of the electric
 
services industry and California's regulation significantly shaped our proposed policy. For
 
example, many of California's large consumers expressed frustration and confusion 
over the 
fact that while they can, if they so choose, forego bundled utility natural gas service and go 
directly to the competitive natural gas market to arrange service, they are prohibited from 
enjoying the benefits of competition in the electric power industry. These consumers point to 
the vast array of new products and services that have emerged in the natural gas industry as a 
result of increased competition and consumer choice, including financial instruments designed 
to manage risk. Consumers argue that the disaggregation and development of new natural 
gas products and services allow consumers to tailor services to meet their particular needs, 
and compete more effectively in an increasingly global marketplace a. a result. They point 
to the fact that prior to the changes in federal and state gas policies promoting increased 
competition, direct access and consumer choice, the majority of these new products and 
services did not exist, nor did most foresee their emergence. Instead, they assert, prior to 
the enactment of those policies, consumers were forced to accept a single, bundled service 
from the utility, or select from a comparatively limited array of service options if the utility 
felt a "real" threat of bypass existed. Finally, they point to significant reductions nationally 
in the price of natural gas and natural gas services since change first took hold in the natural 

1993 its approval of a 'Power Exchange Operation" (PEO) sponsored by B.C. Hydro and its wholly-owned
marketing subsidiary, POWEREX. According to POWEREX, "The objective of the PEO is to provide both
electricity suppliers and consumers with greater access to an active, short-term electricity market." The PEO
establishes a short term (less than one year) electricity market. Products and services offered by the PEO 
include buying and selling short-term firm and interruptible energy and capacity, storing and lending energy,
and providing wholesale and retail wheeling services. PEO transactions are not regulated and are made through
negotiations and/or prices offered on the PEO'r computer bulletin board. Participation is voluntary; eligible
members include utilities, large consumers who purchase power at the 60 kV transmission level and above,
independent power producers and cogenerators. See, the Ministry's press release of September 17, 1993, In 
the Matter of the Utilities Commission Act S.B.C., 1980, C.60; and In the Matter of an Application by
POWEREX and B.C. Hydro for an Energy Project Certificate and an Energy Operation Certificate for a Power 
Exchange Operation; and POWEREX, "Briefing Session - Fall 1993: Power Exchange Operation." Though a 
number of differences exist between our direct access proposal and the Province of British Columbia's, an 
intolerance for cost-shifting among consumers represents one among several notable similarities. 
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gas industry. 

Faced with the successful results of changes in the natural gas and telecommunications 

industries; average prices for electric service in California which in some cases approach 

twice the national average and exceed that of our neighboring states -y a significant amount; 

a vibrant and competitive electric supply industry; and the necessary technical capability, 

consumers increasingly support change and reform.1 7 We find considerable merit in 

calls for direct access to electricity services. We intend to ensure that all consumer 

large and small alike, benefit from our proposal. Our policy introducing direct consumers, 

through consumer choice to the electric industry responds affirmatively and directly to access 

the problems identified by California's policy makers and the industry's stakeholders; it 

advances national and state policies. Most important, our policy responds to consumers. 

The Convergence of Telecommunications with Electric Services Promotes DirectAccess 

We expect telecommunications advances to accelerate the pace at which competition 

and market forces erode the monopoly franchise and alter industry structure. Advanced 

telecommunications continue to dramatically lower the cost of information and the cost of
 

The evidence is perhaps most striking in
transacting business across most industries. 


financial markets, where telecommunications technology has helped create a global financial
 

And though financial markets have led the trend, the convergence of
system. 

including the electric services industry, istelecommunications with other forms of commerce, 


accelerating rapidly.
 

'7It is important to note that, contrary to some assertions, 	 large, mostly industrial consumers, are not the 

one representative of residential consumers, while
only consumers advocating choice and direct access. At least 

to exercise extreme caution and diligence, nonetheless supported changes which would
urging the Commission 

(See remarks of Michaeiallow residential consumers to choose a service provider other than the utility. 

Shames, Utility Consumer Action Network, Reporter's Transcript, Full Panel Hearing on Crafting a Vision for 

1993, pp 98-101.) We understand that there may not currently
California's Electric Services Industry, May 25, 

on the issue of whether the state should, as a matter of policy,exist among all consumer groups a consensus 


grant consumers the ability to choose among service providers through direct access.
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With respect to the electric services and natural gas industries, telecommunications 

will continue increasingly to 1) lower the cost of integrating information and data, 2) enhance 
system coordination and control, and 3) facilitate and expand the operation of markets that 
already exist. Telecommunications promises to further advance direct access and retail 
competition by shifting greater influence to the consumer over the development, delivery and 

consumption of products and services. For example, fiber optics and other 

telecommunications technologies connected to television and personal computer technologies 
currently allow information to flow instantaneously in both directions between the utility and 
the consumer." The technology allows the utility to charge prices which vary to reflect the 
fact that the cost of providing service changes throughout the day, and provides the consumer 
with information to manage energy use directly and more effectively." Consumers can track 
price changes throughout the day and, based on that information, operate appliances or 
industrial equipment when it is most economic to do so. In short, currently available 
technology effectively connects the retail consumer to the power plant. Following on the 

heels of other US utilities, PG&E announced it will offer telecommunications-based energy 
management services to a select market segment through an alliance with Microsoft and 

TeleCommunications, Inc. (TCI). 

These changes in the way the utility can deliver and price products and services, and 
in the way consumers can directly determine which services to select and when, promise to 
greatly increase efficiency in two fundamental respects. First, since consumers face price 

signals which more accurately reflect the cost of providing service, their choices governing 
energy use, including whether to invest in energy efficient d-vices, are apt to lead to more 

efficient use of resources generally. Second, better price signals, and the change in 

"he convergence of telecommunications and electric services may occur more rapidly than most expect as 
some electric utilities look to ease their entrance into the telecommunications industry through legislation 
currently pending before Congress. 

"This sort of price differentiation is commonly referred to as "time of use, or "real time" pricing.
Californian's IOUs currently offer time of use pricing and the customized devices required to allow it. 

22
 



COM/* 

consumption patterns they are likely to engender, will enhance efficiency in the use of 
generation and transmission resources. Continued advances in metering and billing 
technologies--frequently cited as key stumbling blocks to decentralization, direct access and 
consumer choice--will further lower information and transaction costs and help disseminate 
these technologies and services to consumers more broadly and rapidly.2° 

An ndusta Poised for Change 
A growing number of utility managers has already responded to the prospect for 

change and increased competition in the industry. We appreciate the joint efforts of San 
Diego Gas & Electric and the Commission's Division of Ratepayer Advocates to reform 
regulation in California. These incentive, or "performance based," regulatory proposal 
promise to ease the utilities' and the state's transition toward a more competitive industry 
structure. We have already adopted portions of the incentive proposal submitted by DRA 
and SDG&E.2' We are enouraged that Edison and PG&E have followed SDG&E's lead and 
filed regulatory reform initiatives of their own' 

California's utilities, with Commission support and guidance, have responded well 
to change in the past. We expect that trend to continue. But the significant reform proposals 
offered by the utilities and the Division of Ratepayer Advocates represent only the first steps 
in a transition toward consumer choice and direct access that will require additional reforms, 
and in some cases, fundamental change. The reform proposals represent important first 

"inthe United Kingdom, where consumers currently enjoy direct accesa, metering technology and 
customized billing arrangements have advanced considerably. Similar advances have occurred, and continue to 
develop, in the US natural gas and telecommunications industries. 

21See D.93-06-092. 

"See A.93-12-029 and A.94-03-008. 
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steps, which neither conflict with nor impede our proposal.Y We propose to adopt as 

Commission policy the conscious shift from our traditional cost-of-service framework toward 

performance-based regulation, which we find more compatible with competitive markets in 

electricity. 

Other utility managers have taken more aggressive positions than California's utilities 

in response to emerging competitive conditions. One company, LG&E Energy Corp. has 

announced it intends to "de-integrate" its business, creating a new power generation, 

marketing and brokering unit which will operate independently from the company's retail 

utility distribution business. In addition, new power marketing and brokering firms have 

formed, similar to those operating in natural gas markets. At least one firm has received 

exemption from FERC jurisdiction over its brokering activities, while securing for its 

marketing unit FERC approval to sell at market-based prices. Finally, a sizable majority of 

the major rating agencies and investment firms have announced they intend to fundamentally 

redefine their methods of evaluating utility debt and investment quality. These new methods 

will fccus predominately on the utility's perceived ability to compete.'2 

Taken together, these observations support our belief that the institutional, contractual 

and financial arrangements, and the technical capabilities required to bring to consumers the 

benefits of increased choice through direct access already exist and continue to develop. We 

foresee arrangements in the electric services industry similar, but not necessarily identical, to 

those currently operating and/or under development in competitive natural gas and 

telecommunications markets. In particular, we foresee an industry in which: 

'Notably, PG&E's proposal, while failing to grant consumers direct access to alternative providers, is 
similar in key respects to the proposal we offer for comment today. 

"See, for exxmple, Merrill Lynch's Bi-Monthly Review of the Utility Industry (August 23, 1993, 
November-December, 1993, and January-February 1994); and Morgan Stanley, *Of Elephants and Blind Men: 
Assessing the .Risksof Competition,* October 25, 1993; and Prudential Securities Electric Utilities Competitive-
Risk Study, "Ready or Not, Competition Is On Its Way'; and Fitch Research, 'Electric Utilities' Competitive 
Risk." 
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0 	 Consumers-including individuals, businesses, towns, cities, communities, and
 
organizations--seek customized, highly disaggregated products and services to best fit
 
their individual needs;
 

* Consumers choose from a broad array of competing service providers to manage their 
energy portfolio, including the utility, nonutility firms, marketers, brokers and others; 

0 	 Consumers face market-based prices for competitively delivered products and
 
services, and regulated prices for residual monopoly services; and,
 

* 	 Consumers enjoy a wide array of innovative new products and services designed to
 
manage risk.
 

In the move toward increased competition and reliance on market forces in the 

electric services industry, both nationally and abroad, considerable focus has been given to 
the importance of spot markets and other market tools. For example, in the United 

Kingdom, the government created and now regulates an electricity spot market, known as 

"the Pool," as part of its privatization and =ttructuring efforts. We find certain attributes of 
the Pool particularly appealing. For example, it provides industry participants with a market 

price for electricity each half hour. This component of the Pool provides consumers with 
price signals that help to increase the efficiency with which consumers make use of electric 

services; these same prices provide generators with signals that help to increase the efficiency 

with which new power plants are constructed." The Pool also ensures that the nation's stock 

of generating plants is subject to economic dispatch, and the requirements of system control 

and coordination. Equally attractive in our view is the Pool's function to separate the 
physical generation, transmission and receipt of electricity from the financial consequences of 

bilateral contracts aimed at an allocation of market opportunities and risks. The separation of 
physical transactions from the risk of contract failure with respect to the "contracts for 
differences" adds both stability and reliability to the delivery of a commodity we continue to 

"Under 	the UK elctric system, government does not determine whether resources are "needed." Those 
decisions are left to the marketplace. Government continues to undertake environmental review of proposed 
plants, however. 
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regard as a necessary. 

To some extent, the pool could be considered as offering a "bundled" service package 
of 1) spot market for electricity, 2) coordination and transmission services and access,' 3) 
voltage support and system reliability, and 4) back-up power in case of non-performance by 
generation service providers. A UK-style pool may minimize transaction costs for 
consumers choosing direct access as well as mitigating the financial and operational risks that 
might otherwise be inherent in traditional bi-lateral arrangements betweeen buyers and 
sellers. 

We recognize that in other commodity markets, the design, development and 
operation of a spot market, and other market tools, are left to the marketplace. We 
recognize as well that a working spot market, and other financial instruments, can 
significantly lower transactions and information costs, and facilitate competition. 
Nonetheless, given the apparent benefits of the UK's Pool, we ask parties to comment on 
whether we ought to foster an environment in which the market develops and operates these 
mechanisms and tools, or whether the competitive market we hope to foster as part of this 
proposal in fact depends on the Commission first establishing a spot market, UK-style Pool, 
or other market instruments. In particular, we ask parties to address whether the successful 
implementation of our direct access proposal depends on a mechanism similar to the Pool 
established in the UK to address the vital link between the move to increased reliance on 
bilateral, or multi-lateral contracts, and the need for system reliability. 

Ge'nE From Here to There 
We offer for comment our long term proposal for the electric services industry. Like 

'Physical operation of the transmission system in the UK is done by a single firm, owned by the country's
distribution companies. Although England currently utilizes only one Pool, it may be more efficient to
designate more than one Pool if necessary to reflect the various sub-markets for energy that may exist due to 
transmission constraints. 
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EPAct, we envision an increasingly competitive, more efficient energy services industry. 
Our vision foresees a significant broadening of the participants who enjoy access to a 
competitive commodity market for power. Moveover, we propose what we believe are the 
changes required to solve the inadequacies that currently hamper the industry and 
California's regulatory framework governing it. 

Our vision will not emerge, nor will we attempt to force its emergence, overnight. 
We recognize that the road to our ultimate vision is neither short nor easily travelled. We 
believe, nonetheless, that the foundation exists on which to foster a more consumer-oriented, 
competitive industry and grow the state's economy. Since the challenges facing California's 
electric services industry are similar, and in some cases identical, to issues the Commission 
has already addressed, or is currently addressing, as part of the transition to increased 
competition in the natural gas and telecommunications industries, the Commission is well
situated to guide and manage the transition. 

Consistent with this Commission's constitutional duties, our proposal affirms this 
Commission's long-standing mandate to ensure that all consumers receive adequate, safe, 
reliable and reasonably priced electric service. Our proposal recognizes and embraces 
California's commitment to resource diversity and environmental quality. In the next section 
detailing our proposed implementation strategy, we briefly describe how our policy proposal 
ensures that the Commission will achieve these goals. 

Finally, the Legislature can greatly assist in bringing the state the benefits our 
proposed vision promises. We intend to work cooperatively with the Legislature and will 
propose a legislative package designed to facilitate consumer choice through direct access and 
increased competition in the electric services industry. 
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ACHIEVING THE VISION: AN EVOLVING REGULATORY COMPACT
 
AND A TWO-TRACK STRATEGY FOR CHANGE
 

Strateca Summaa 

We propose a two-track strategy to achieve our vision. First, in those areas of the 
electric services business which exnibit natural monopoly attributes, or where markict power 
persists, we intend to replace our traditional cost-of-service regulatory framework with 
alternatives better focussed on utility performance and efficiency. Second, in those areas of 
the business where competition, ffers a superior means of organizing the development, 
delivery and consumption of services, we intend to replace the traditional regulatory 
framework with the discipline of market forces.' We intend to pursue the first track through 
the utilities' current initiatives to establish performance-based regulation in California; pursuit 
of the second track requires further evolution of California's regulatory compact and 
fundamental changes in the state's current regulatory framework. 

Finally, our proposal focusses explicitly on the need to manage the transition to 
increased competition; we offer a long-term, staged implementation strategy designed to 
ensure that California achieves its vision in a manner that is fair to all stakeholders. And 
like our proposed vision for the industry, our implementation strategy is explicitly consumer
oriented. Key among the principles of fairness guiding our proposed implementation strategy 
is our continued commitment to prevent the inequitable shifting of costs among consumers, 
irrespective of whether those costs arise from uneconomic utility assets or from attempts to 
subsidize services with the hopes of gaining competitive advantage and market share. In 
addition, we are committed to ensuring that, in the end, the program we adopt does not 

7'Those areas of the business we conrider ripe for competition include generation services, energy efficiency
services, and what is commonly known in the natural gas industry as the *merchant* function, which might
include in the electric services industry power brokers, marketers and other service providers. We believe the 
attributes tied to electric distribution (increasingly referred to as the 'wires business'), transmission, and system
coordination and control services require that these areas of the business continue under regulation, albeit a form 
of regulation better suited to more competitive conditions. 
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sacrifice the utilities' financial integrity. 

We summarize the key components of our proposed strategy as follows: 

1. 	 The proposed regulatorystrategyfor directaccess in Calfoma s electric services 
relies on two paralleltracks. 

The first track applies to consumers who wish to continue to receive bundled utility 
service. This track seeks to replace traditional cost-of-service regulation with alternatives 
more precisely focussed on performance and efficiency, goals traditional regulation has 
difficulty achieving. The second track applies to consumers who elect to take advantage of 
the competitive markets for generation services. This latter track replaces traditional 
economic regulation governing generation services with the disciplining forces of competitive 

markets. 

As California moves to consumer choice through direct access, a principal concern of 
this Commission will be to ensure that utilities do not shift costs between direct access and
 
utility service consurers. We will institute a proceeding to explore how to construct
 
accouning barriers between the costs of serving utility service and direct access consumers; 
that proceeding will include the identification, and fair allocation of, any uneconomic utility 
assets. We propose to leave the current allocation of costs among consumer classes intact; 
that allocation will serve as the program's starting point. 

2. 	 The utility retainsits traditionalobligationto serve only for those consumers who
elect not to choose direct access, opting instead to continue to receive bundled 
servicefrom the utility. 

Under our proposal, these consumers are known as "utility service" customers and 
would include, in the first stage of the proposed transition strategy, all but the largest 
consumers. The utility continues to provide traditional bundled services (generation, energy 
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efficiency, coordination and system control, transmission and distribution). The utility 
procures generation and energy efficiency services from competitive markets and from 
existing utility assets. The utility retains the option to construct new generation facilities to 
serve these consumers. 

3. 	 Consumers who elect to participatein the direct accessprogram will have the
 
freedom to procure generation services directly from nonutUity service providers.
 

These consumers are known as "direct access" customers. The utility no longer 
enjoys an exclusive franchise for direct access consumers. Commensurately, we propose to 
modify the utility's duty to serve in this more competitive sector. We propose to allow 
regulated utilities to compete to provide generation services to direct access consumers, 
recognizing that regulatory oversight is necessary in this case .o mitigate the utility's market 
power with respect to ownership of transmission. Under our proposal, the utility is obligated 
to provide transmission and distribution services on a nondiscriminatory basis to direct access 
consumers who require such services. 

4. 	 The direct access classification is a voluntary one. 

In the early stages of the transition, the Commission will define a minimum eligibility 
level that consumers seeking direct access status must meet. Beginning January 1, 1996, 
dirtnt access will be available to customers receiving service at the transmission level (50 
kilovoi and greater.) By January 1, 2002, we propose to make all consumers eligible for 
direct access. Eligible consumers are not obligated to become direct access consumers. 
Eligible customers who do not choose direct access may remain utility service customers and 
will continue to receive bundled, regulated service from the utility, including generation 

services.
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5. 	 The utilfy remains the providerof last resortfor all consumers. 

Direct access consumers wishing to return to the tariffed, bundled utility service, may 

only do so after providing the utility notice of no less than twelve months. The utility may 

waive all or part of the twelve-month requirement. A direct access consumer that has 

returned to the utility service classification must give the utility an additional twelve-month 

notice before returning to direct access status. The utility is required to provide service to 

consumers who wish to return to the utility system in less than twelve months, but who do 

not receive a waiver. The utility is not required, however, to offer service to such customers 

at the tariffed rate. Rather, the returning consumer must fairly compensate the utility for the 

incremental costs incurred. to provide service until the twelve-month notice period has 

expired. 

We believe these requirements are necessary and appropriate in order to 1) ensure the 

utility has ample opportunity to plan to meet demand, and 2) prevent uneconomic decisions 

that might otherwise arise if consumers could choose without restriction between the tariffed 
"utility service" price and the market price direct access consumers face. 

6. 	 Fordirect access customers, the Commission wiUfocus on ensuring 
nondiscriminatorytransmission, distributionand coordinationand system control 
services. 

We believe rigorous competition in the generation sector offers a superior means of 

ensuring reasonable prices for generation services when compared to traditional regulatory 

methods.' Transmission and distribution services, as well as system control and 

coordination services, will continue to receive regulatory oversight. 

'During the transition, we propose that the utility not be allowed to charge pries which fall below the 
company's marginal cost or exceed the current tariff. 
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7. 	 The proposlfundameatally modifies the regulatorystructuregoverningutility
 
resourceprocurement-theBiennial Resource Plan Updateproceedingis
 
eliminated.'
 

The State's current resource planning apparatus, including the Update proceeding, 

regularly establishes, under prescriptive rules, the amount of capacity the utilities subject to 

competitive auction. Our proposal significantly modifies the utility's obligation to serve 

direct access consumers, as well as the utility's resource procurement obligations. For 

utilities choosing to compete to provide generation services to direct access consumers, we 

propose to no longer allow the utility to enter into ratebase capital expenses used to develop, 

operate or maintain generation resources. Instead, the utilities' shareholders will bear the 

risk and enjoy the rewards related to the delivery of those services. The Commission will 
closely monitor the effect of utility participation in order to protect against the potential for 

self-dealing and cross-subsidization. We recognize that the proposal to allow utilities to 

continue to buy and sell generation services requires considerably greater regulatory 

oversight than would otherwise be necessary if the utility were solely a buyer. At this time 

we propose to relax somewhat our goal of reduced regulatory burdens in order to allow 

utilities to participate in this market. 

We propose to eliminate the Update and establish new policies governing resource 

procurement which more accurately reflect the realities of an increasingly competitive market 

for electric services. Our proposal fundamentally alters the regulatory system governing 

resource procurement. The Commission and the Legislature, who share responsibility for 

establishing resource procurement goals and policies for California's investor-owned utilities, 

have traditionally played a considerable role in promoting resource diversity and 

environmental sensitivity in the development and operation of electric generating resources. 

Despite the state's success in enhancing resource diversity and maintaining environmental 

21Our proposal to eliminate the Update proceeding in no way touches upon the disposition of the solicitation 
currently pending before the Commission. 
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quality, these important goals will continue under any restructured resource procurement 

program. 

California's Regulatory Compact Must Evolve 

The state's regulatory compact represents the means by which California has 

historically developed and implemented regulatory strategies designed to bring the benefits of 

electric services to the state's consumers. Based on the industry's traditional organizing 

principle, in which vertically integrated utilities represented the principal, if not exclusive 

provider of electric services, that compact served a useful purpose. Most argue that the 

compact, despite its shortcomings, served the state well. 

The traditional compact is composed of several key components. First, it grants the 

utility monopoly franchise rights. Second, it ensures the utility's financial integrity by 

granting it an opportunity to recover reasonably incurred expenses and earn a fair return on 

its investment. In return for these privileges, the utility is subject to regulation by this 

Commission according to jurisdiction granted it under the state constitution and by statute; 

with that jurisdiction comes the Commission's duty to ensure the utility provides safe, 

reliable and reasonably priced service to all consumers within its monopoly franchise 

according to terms and conditions which do not unduly discriminate against any consumer. 

Since the circumstances surrounding the industry have changed dramatically over the 

past two decades, and since the pace of change is likely to accelerate, we are convinced that 

California's regulatory compact must aiso change if we expect the state's consumers and 

California's economy to continue to benefit from this vital industry. The compact's tenets 

were never intended to be, nor have they remained, fixed. Rather, they have rightly evolved 

to correspond to the changes any industry and economy inevitably undergo. With this 

proposed strategy, that evolution continues. 
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Nonetheless, the Commission's fundamental and enduring duty to protect California's 

consumers of electric service remains unchanged, and will persist during, and subsequent to, 
the transition to direct access. Yet, the means used to ensure adequate protection must
 
change to better reflect increasing competition and a rapidly changing market structure.
 

This does not mean we intend to, nor will we, abandon our oversight of the industry, 
or abdicate our fundamental duties and responsibilities. Nor should parties construe our 
proposal as one which looks blindly to competitive markets as a regulatory panacea. Rather, 
our strategy recognizes and welcomes change. It recognizes that competitive markets, where 
they exist and function reasonably well, offer a superior regulatory tool when compared to 
command-and-control regulation and government central planning designed for an ea dhat 
has passed and will not return. It emphasizes a significant shift to a considerably streamlined 
and more efficient, more rational regulatory approach. That shift is both appropriate and 
necessary in order to keep pace with changes already underway and likely to arise in the 
future. In short, our strategy offers an organizing principle that explicitly recognizes, and 
responds effectively to, the challenges this state faces; it ensures adequate, if not superior 
consumer protection; and, as important, it offers considerably greater potential for the state's 
consumers and its economy to benefit from electric services. 

We recognize that as competition develops, the balance of this Commission's 
enduring duties will shift somewhat, focussing more on maintaining the integrity of the 
marketplace where competition is preferable to traditional regulation, while at the same time 
ensuring the sene, or higher, degree of diligent oversight in those sectors of the industry less 
susceptible to competitive forces. 

A Two-Track Strategy For Reform 
In the first track of our proposed strategy, we propose to replace cost-of-service 

regulation with performance-based regulation, the:eby altering the means by which the 
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traditional regulatory compact is upheld and just and reasonable rates are ensured. In the 

second track we propose to alter the regulatory compact itself. 

The First Track: 	 In the Absence of Competition, Replace TraditionalCost-of-Service 

Regulation with Alternatives Better Focussed on Performance 

A bundled utility service package, offered under price, terms and conditions approved 

by this Commission, must remain as a viable option for consumers. Moreover, for 

consumer-, who prefer direct access but who are not yet eligible, bundled utility service is 

likely to remain their only viable service option. We intend to replace cost-of-service 

regulation with performance-based regulation. Doing so neither changes the compact's 

tenets, nor threatens fulfillment of those tenets. We make this change for several reasons. 

First, prices for electric services in California are simply too high. 30 The shift to 

performance-based regulation can provide considerably stronger incentives for efficient utility 

operations and investment, lower rates, and result in more reasonable, competitive prices for 

California's consumers. Performance-based regulation also promises to simplify regulation 

and reduce administrative burdens in the long term.3 Second, since the utilities' 

performance-based proposals currently before us leave both industry structure and the utility 

franchise fundamentally intact, consumers can expect service, safety and reliability to remain 

m" As part of the process leading to the issuance of this proposal, a variety of stakeholders and experts 
offered useful insights in an attempt to explain why California's prices are so high. Many argued that the 
utilities' overhead expenses ame higher than utilities elsewhere in the country; that the utilities' assets-nuclear 
assets in particular-arc unecononc; that the contracts utilities signed with qualifying facilities over the past 
decade as part of this Commission's competitive procurement program are uneconomic; that the costs related to 
all forms of regulation in California are higher than in other states; and that legislative and Commission 
mandates are more extensive and costly than those imposed on utilities in other states. The program we 
propose, from direct access to performance-based regulation, to working with the Legislature to examine the 
need for reform of certain P. U. Codes, attempts to address each of these factors. 

"We say this recognizing that in the short term, completing our obligations under the traditional framework, 
while ushering in a new framework, will require additional resources. 
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at their historically high levels. Third, the utilities' reform proposals are likely to provide an 
opportunity to earn that is at a minimum comparable to opportunities present in cost-of
service regulation." Finally, performance-based regulation can assist the utilities in 
developing the tools necessary to make the successful transition from an operating 
environment directed by government and focussed on regulatory proceedings, to one in 
which coasumers, the n'-.s of competition, and market forces dictate." This is of critical 
importance in our view. Competition and change in the electric services industry are to a 
large degree taking place outside the purview of both state and federal regulators. 
California's utilities must develop the consumer-oriented skills that firms in highly 
competitive markets regularly face. 

We look to the utility-initiated reform proposals to implement the first track of our 
strategy. We reject at this time attempts to devise a single, uniform approach which must 
apply to each utility. Despite the positive response to the utilities' recent solicitations, the 
State's planning apparatus, including the Update proceeding, is in our view outmoded, 
unnecessarily lengthy and too costly. We do not intend to relive that experience as we 
implement the first track of our strategy. Instead, each utility may offer proposals to best 
meet its particular circumstances, though any proposal must meet the broad goals and 
requirements established in our final policy statement, as well as any legislative requirements 
applicable now or at the time we approve the utility proposals. We will allow the utilities' 

"Our views are tempered by the recognition that performnumce-based regulation is not without shortcomings.
For example, many point to the fact that while PG&E's Diablo Canyon nuclear facility has performed
remarkably well, the costs PG&E's consumers incur as a result of the performance agreement's design features 
are troubling. As such, we intend to ensure that the utilities' performance based proposals promise benefits to 
consumers, as well as to shareholders, in the event of superior utili~y performance. 

V'Wenote that under our vision for the future, nothing would prevent service providers from competing with
the, utility to offer bundled service options. These providers would necessarily have to secure some services 
from the utility (e.g., distribution, control and coordination services, and perhaps, transmission services), but
could secure other services, including generation and energy services, from alternative providers. This
competitive thi-eat will apply additional downward pressure on utility costs, and further help to ensure 
reasonably priced serviccs for the state's consumers. 
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proposals ample opportunity to operate in order to evaluate the results in a comprehensive 

and meaningful way. In so doing, we will obtain a broader and richer understanding of what 

works, what doesn't, and why. 

The Second Track: 	 Where Competition Exists, or the Potentialfor Competition Exists, 

Replace Economic Regulation with the Disciplitte of Market Forces 

Recent competitive solicitations for power by California's investor-owned utilities, the 

state's publicly-owned utilities, and other utilities across the nation highlight the intense 

competition that already exists in the generation sector of the electric services industry. 

These results demonstrate that the opportunity exists to exploit more effectively and 

efficiently what amounts to the untapped potential for robust power markets in California and 

in the West. The reforms enacted by Congress in 1992 took the first important steps to 

fulfill that promise. Our proposal follows in those steps by taking the additional actions 

necessary to replace outdated regulatory mechanisms governing the generation sector with 

market forces and competition. 

* 	 Beginning January 1, 1996, all consumers who receive service at the transmission 
level will be eligible to choose freely and directly from alternative providers in the 
competitive market for generation services. This group will be required to designate 
by July 1, 1995 whether they intend to elect to participate in the direct access 
program. 

* 	 Having gauged the success of, and made any necessary modifications to, our 
program, we will expand eligibility to consumers taking distribution from the utility at 
the primary level beginning January 1, 1997. 

* 	 Beginning January 1, 1998, consumers taking distribution at the secondary level will 

be eligible to choose direct access. 

Beginning January 1, 1999, all commercial customers will be eligible. 

* 	 By January 1, 2002, depending on the success of the program, we intend to broaden 
eligibility to include all consumers. 

37 



COM/* 

We ask parties to comment on our proposed schedule governing eligibility. 

To facilitate the move to consumer choice through direct access, we will work with 
the Legislature to amend those sections of the Public Utilities Code necessary to exempt 
California-based generation service providers wishing to offer retail service from regulation 
as public utilities by this Commission. Though we recognize implementation of our proposal 
does not depend on amending the Code in this way, we believe doing so will greatly enhance 
entry into the competitive market for generation services. 

Despite the competitive nature of the generation sector, the natural monopoly 
character of electric distribution and system control and coordination demands that this 
Commission's fundamental duty and powers to protect consumers remain intact, even for 
direct access consumers. We do not intend to allow the utility to use these vital functions to 
unfairly treat consumers who choose to tap the competitive generation market. 

EPAct gives FERC explicit authority to mandate wholesale access to the transmission 
system and determine the appropriate arrangements governing wholesale access. We
 
welcome FERC's new authority in this area. 
 We have for some time recognized that the 
lack of transmission access can present a significant impediment to a competitive electric 
services market. Our transmission investigation, begun in 1990, has at its core the explicit 
goal of establishing transmission access arrangcments that are both fair to the provider and 
not unduly discriminatory to those requesting service. More recently, in a letter to the 
leadership of the Legislature describing his proposal to reorganize California's energy 
agencies, the Governor proposed to "...centralize the task of opening the transmission grid to 
all users in our Public Utilities Commission."' We look forward to working with FERC to 
develop the transmission pricing policies necessary to support a more competitive electric 

'Letter from Governor Wilson to Senators Roberti and Maddy, and Assemblymen Brown and Brulte,
December 1, 1993. 
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services industry. 

At the same time, the State of California, through this Commission and other 

regulatory bodies, has extensive jurisdiction over siting and certification of new power plants 

and transmission lines constructed in California. EPAct explicitly reserved state jurisdiction 

over siting and environmental review. Furthermore, FERC recognizes state regulatory 

jurisdiction over retail franchise matters, including compensation for stranded generation 

investment to serve retail customers." We believe FERC shares our goal of increased 

competition in the electric services industry and we intend to coordinate with FERC where 

necessary to ensure the successful development of our direct access program. 

To foster the expeditious development of fair and open transmission access, FERC 

has expressed its support for an industr,-led solution through the formation of regional 

transmission groups, or RTGs. We join enthusiastically in that support. However, any RTG 

seeking our support must demonstrate that its governing principles leave ample room for 

adequate protection of California's consumers by this Commission. But despite widespread 

support for industry-led solutions such as RTGs, many aspiring RTGs hoping to receive 

FERC approval seem unable to form a consensus among the numerous interest groups around 

the guidelines governing formation and operation.' We are hopeful that any historic, 

potentially parochial differences that may have existed among parties and plagued efforts to 

establish open transmission access in the past will not hamper t" wuccessful formation of 

RTGs. We believe RTGs can transcend issues which in the past may have hindered 

'See United Illuminating Comvan , 63 FERC 61, 212, Rehearing. denied, 64 FERC 61, 087 (1993). 

3'We note that any RTG seeking FERC approval must satisfy a minimum set of threshold requirements set 
forth in FERC's recent policy statement on RTG formation. From our perspectivc, key among those is the 
requirement that potential RTGs "... involve the states in whatever way is most effective...particulady in the 
forraative stages... to ensure that the RTGs governing agreement recognizes that actions taken by RTG members 
under an RTG agreement ... [are] consistent with state and local law.' (64 FERC 61,1?8, p. 15, mimeo.) 
California's utilities should recognize that FERC's policy comes in addition to this Commission's requirement 
that the RTG bylaws leave ample room for consumer protection. 
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wholesale transmission access in the industry. Moreover, we believe RTGs can 

accommodate direct access to all consumers and prefer that the utilities look principally to 
RTGs as the primary means for establishing direct access. Finally, we hope other states will 
consider direct access proposals. This would help to facilitate efficient consumer power 

markets in the West by potentially minimizing the powtntial for regional differences. We will 
work with our colleagues in other states to help create a better understanding of our proposed 

strategy. 

DirectAccess Requires Ratemakine Reform 

We offer consumers the opportunity to tap the competitive generation market because 
we believe that competition in that sector is vibrant, and promises to do a comparable, if not 

better, job of disciplining prices when compared to traditional regulatory approaches. 

Under our proposal, direct access consumers must nonetheless continue to secure 

some services from the utility, including distribution, system control and coordination, and 

any other ancillary services required. Most are likely to require transmission services from 
the utility, at least in the near term. To ensure the utility offers reasonable prices for these 
services, we propose to initiate an investigation to disaggregate, or "unbundle," the current 

utility service package into discrete services, and assign prices to those services. In addition 
to serving the purpose of ensuring just and reasonable rates, this service unbundling 

proceeding will help to achieve at least three other important goals. 

First, it provides consumers with the information necessary to assess whether to 

continue to receive generation services directly from the utility or look to the competitive 

market for electric generation services. Second, consumers must face appropriate price 
signals if we hope to avoid fostering perverse economic incentives. Those signals should 

reflect the marginal cost of providing service. We cannot be certain that consumers in a 
competitive market receive appropriate signals without unbundling services and costs. With 
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services and prices unbundled, we propose to allow the utility to compete to retain and 

increase its market share in generation services. This would include allowing the utility to 

negotiate prices directly with direct access consumers. Under our proposal, the price the 

utility negotiates may not fall below its marginal cost of providing service. Finally, as 

described below, the programs we propose are explicitly designed to harness competition 

without cost-shifting, and without uneconomic bypass. Unbundling services and prices will 

help to prevent both. 

This Commission has gained considerable experience in the natural gas and 

telecommunications industries with respect to the importance of unbundling in the face of 

competition, and the steps necessary to accomplish the task. That experience will assist us as 

we move to implement direct access in the electric services industry. The Commission's 

long-standing ratemaking policies grounded in marginal cost principles will facilitate the task 

of unbundling. 

Direct Access and The Duty to Serve 

The utility's historic obligation to provide safe, reliable, reasonably priced electric 

service extends to all consumers within the boundaries of its designated franchise. For all 

practical purposes, the duty to serve under the traditional compact requires the utility to 

provide service on demand according to rates, terms and conditions approved by this 

Commission. The duty to serve represents one of the most important components of the 

regulatory bargain and significantly differentiates the utility from its nonutility competitors. 

California's investor-owned utilities have lived up to this specific obligation under the 

compact well; their exemplary performance with respect to ensuring reliable service, in both 

certain and uncertain times, has benefitted the state's consumers. But in an industry whose 

organizing principle is grounded in direct access, the duty to serve must evolve. 

Under our proposal, the utility retains the traditional duty to serve for consumers who 
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continue to receive bundled, tariffed utility service. This includes consumers who choose not 
to exercise their option to pursue direct access and those not yet eligible to participate as part 
of the transition." We propose to modify substantially the utility's duty to serve for 
consumers who choose to participate in the direct access program. Modifications are
 
necessary 
 to ensure that the compact is fair to all stakeholders and reflects the realities that
 
competition and consumer 
access through direct access promise. 

To allow eligible consumers to choose without restriction between the regulated price 
for bundled utility service and the price offered by the generation services market may 
severely reduce the utility's ability to plan for, and reliably serve, its remaining customers. 
Absent modifications to the compact's traditional duty to serve, consumers may make choices 
about electric services which they find economically attractive, but which are undesirable 
with respect to the broader goal of allocating society's resources efficiently. That is, the 
consumer may choose to leave the utility franchise because the regulatedprice the utility 
charges is higher than the price offered in the generation market for comparable service, 
despite the fact that the utility's marginalcost of providing the service is actually less." 
This Commission has aggressively developed policies to discourage what is referred to as 
"uneconomic bypass" in each of the industries we oversee. As such, uneconomic bypass by 
no means represents a novel challenge to California's utilities, or to this Commission. 
Indeed, our policies designed to deter uneconomic bypass in California's electric services 
industry have enjoyed considerable success.39 Yet despite this success, we are nonetheless 

"Again, under our proposal, all consumers enjoy the opportunity to choose direct access on January 1, 

2002. 

'Generally, this occurs aswhen, is currently the case in California, the utility's average cost of providing 
sarvice exceeds its marginal cost. 

'Those policies apply in our Expedited Application Docket and are described in D.87-05-071. They allowthe utility to negotiate prices with consumers credibly threatening to bypas; those prices cannot fall below theutility's marginal cost of providing the service. This policy expressly supports economic bypass, but leaves withremaining consumers the responsibility to compensate through higher rates any losses the utility incurs due toprice discounts. With the threat of bypass diminished we closed the docket in 1990. (See the Division of 
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concerned about two troubling aspects of those policies. With the threat of bypass on the 

rise again, we believe it is appropriate to revisit those policies. 

First, we are not comfortable with the fact that consumers represent the sole 

contributor to the costs of increased competition and bypass; that is, consumers are expected 

to bear one hundred percent of the financial burden resulting from any revenue shortfall 

created by competition in the form of discounts offered to consumers threatening bypass. 

Second, we do not believe the utility faces sufficient incentives to negotiate aggressively with 
consumers since shareholders are effectively shielded from the financial consequences of 

discounted prices. 

Given these concerns, we believe the time is ripe to distribute more equitably the 

costs associated with increased competition in the electric services industries. In so doing, 

however, we believe it is comparably important to enhance the utility's ability to compete 

aggressively for market share and discourage uneconomic bypass. Finally, we see no reason 

to alter the Commission's long-standing policy of not impeding economic bypass of the 

utility's system. 

With these considerations in mind, we propose that the following principles comprise 

California's policy governing its investor-owned electric utilities' duty to serve in a new era 

marked by consumer choice through direct access: 

The utility may compete to retain direct accesss consumers based on disaggregated 

prices and services. 

The utility may negotiate prices with direct access consumers which diverge from 

tariffs for generation and generation-related servic (e.g., coordination and system 

Strategic Planning's report, pp 78-79). 
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control services, backup services, etc.). Those prices will receive streamlined 
regulatory scrutiny and enjoy expedited approval procedures. The terms and 
conditions governing pricing flexibility will be established as part of the service 
unbundling proceeding we propose. At a minimum, we propose to allow the utility to 
freely negotiate prices with direct access customers as long as those prices do not 
exceed current tariffs or fall below the company's marginal cost. 

Utility shareholders will contribute to the full recovery of revenue shortfall and 
receive the gains resulting from any price discounts the utility offers consumers. We 
will establish a revenue or price cap framework to govern utility operations related to 
direct access service. Like caps applied in other industries (and proposed by 
California's utilities in their PBR initiatives), the framework will include a formula 
which explicitly accounts for inflation, productivity, and events beyond utility control 
(the so-called "z factor"). In addition, the framework will include a symmetric band, 
comprised of a floor and ceiling, governing utility earnings. The ceiling will limit the 
aggregate amount utility shareholders may earn, while the floor will limit 
shareholders' exposure to revenue losses due to increased competition. 

Direct access consumers will contribute to the recovery of the uneconomic portion, if 
any, of the utility's generating assets resulting from our new competitive framework. 
Direct access consumers will make that contribution in the form of a 'competition 
transition charge" assessed as part of the demand charge. We will open a proceeding 
to establish the mechanism governing the competition transition charge. 

It is critical to recognize a key component of our proposal. The utility is not at risk 
for the total revenues customers eligible for direct access currently contribute to the 
utility's revenue requirement. On the contrary, the actual amount at risk is a fraction 
of that contribution. Under our proposal, the utility is at risk only for those revenues 
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tied to the economic portion of the utility's generating assets, and any overhead tied 

to the delivery of generation services. We do not propose to place at risk the 

uneconomic portion of the utilities generating assets.'4 

We propose the following methodology to determine the extent to which the utility 

currently holds uneconomic assets. We propose to use the utilities' system marginal 

cost of generation to determine the market value of each utility plant.41 Individual 

plants whose marginal cost falls below the system marginal cost will have a positive 

market value; those whose marginal cost exceeds the system's will have negative 

market value. If the net difference between the utility's stock of economic and 

uneconomic assets is positive, then there is a gain to be distributed between 

consumers and shareholders. If the net difference is negative, those losses will be 

reflected in the "competition transition charge" assessed to each customer's demand 

charge.' 2 When assessing the charge, we propose not to allow any class' overall 

allocation of generation costs or amortization schedules to exceed current levels. That 

is, we will not allow the determination of uneconomic assets to act as a forum for 

shifting generation costs, uneconomic or otherwise, among classes or across 

generations. Finally, we will examine the need to establish a time-table to recover 

any uneconomic costs which corresponds with our scheduled expansion of direct 

access to all consumers. This option may ensure that we do not jeopardize the ability 

of the utility to recover any uneconomic assets identified. 

We intend to include in our investigation into uneconomic assets consideration of any costs related to 
existing utility obligations under IS04 contracts, as well as costs tied to any long term fuel contracts the utility 

may hold. 

"We propose to use the utility's marginal cost of generation as a proxy for the market price of electricity in 

determining the market value of each power plant. 

'41n addition, we propose to consider establishing an additional line item to reflect the cost of funding utility 

programs to which competing nonutility providers are not subject (e.g., economic development rates, low

emission vehicles, and programs designed for low-income consumers). To the extent the utility continues to
 

fund these important programs, we believe direct access consumers should continue to contribute.
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integrated resource planning. 4' We therefore disagree with those who assert that direct 

access through consumer choice conflicts with, or is contrary to, integrated resource 

planning's basic principles; rather, we believe the policies we propose are fundamentally 

consistent with the spirit of integrated resource planning since it includes, rather than 

excludes, opportunities to increase the efficiency of the development, delivery and 

consumption of electric services. 

We encourage parties to propose alternative frameworks based on "let the market 

decide" to replace the Update. While we do not intend to establish a formal collaborative 

process, we further encourage the utilities to work with all of the state's stakeholders to 

devise such a framework prior to making any formal filing with the Commission. Like the 

performance-based regulation initiatives, we will not at this time consolidate any utility 

resource procurement proposals, or attempt to impose a single, uniform framework on each 

of the states' IOUs. We inform the utilities, however, that for those choosing to remain in 

the business of constructing, owning and/or operating power plants, investment in those 

plants will necessarily receive considerably greater regulatory scrutiny than would 

procurement by utilities who have voluntarily exited the new generation business, as PG&E 

has thus far offered to do. For utilities who no longer invest directly in power plants, we 

intend to engage in the minimum necessary oversight. 

Our concern with allowing the utility to remain as both buyer and seller of generation 

services stems largely from experience with competition in the natural gas and 

telecommunications industries. We choose not to propose that the utilities divest themselves 

of their generation or transmission assets at this time. We are not yet convinced that absent 

divestiture in the electric services industry, consumers will necessarily be deprived of the 

benefits of competition our proposal seeks to create. We ask parties to comment on whether 

"Self-service wheeling refers to the situation inwhich the entity providing the power also consumes the 
power at another site. 
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the market to determine incremental capacity investment. California has properly rejected 
government-sponsored capacity and investment planning for the natural gas industry. Given 
the evidence of comparable competition in electric generation in California, the West, and 
across the country, we believe California ought to pursue a comparable "let the market 
decide policy" for incremental investment in electric generation services. 7 We believe
 
California can pursue this policy without compromising the state's goals for the industry.
 

We do not believe our proposal to establish direct access and consumer choice in 
California's electric services industry conflicts whatsoever with the fundamental spirit of 
integrated resource planning. It simply achieves it in a new, more effective and less 
burdensome way. We believe the spirit of IRP is, and ought to be, grounded in best 
business practices and sound public policy: Carefully considera wide-range of investment 
options, balance short-term and long-term goals, quantify as many costs and benefits as 
possible, and do not ignore thosefactors which resist quantification. 

We find ourselves in considerable agreement with the Public Utility Commission of 
Texas, which recently required Houston Light & Power, as part of its resource evaluation, 
"...to solicit and evaluate proposals under which it would provide self-service wheeling 
within its service territory for the purpose of deferring or eliminating the need for the 
proposed... [power] plant."" Logically, the Texas Commission effectively--and 
appropriately--found self-service wheeling to be a legitimate and pertinent option in 

.%,e rcogWnize this shift in policy requires amending and/or eliminating some current statutes. We areprepared to work closely with the Legislature and the Administration to craft the legislation required to make 
this important policy shift. 

'Public Utility Commission of Texas, Order in Docket No. 12138, 'Notice of Intent of Houston Lightingand Power Company for a Certificate and Convenience and Necessity for Advanced Gas Turbine Projects,*
December 22, 1993. 
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With respect to any additional financial exposure our program may impose on the 
utility, several aspects of our program and current utility strategies help to mitigate that 
exposure. First, each of the state's IOUs has begun to take steps to reduce costs. Second, 
we provide the utility with the tools necessary to compete aggressively to retain and expand 
market share in generation services, and discourage uneconomic bypass, further moderating 
the utility's financial exposure. Third, we expect the utility's competitive posiion to 
improve, and its financial exposure to decrease somewhat, as energy payments made to QFs 
holding IS04 contracts fall from prices based on forecasted fuel prices to prices based on the 
utility's actual avoided cost. Fourth, we will account for any incremental risk our direct 
access proposal imposes on the utility in the next cost of capital proceeding. Finally, both 
PG&E and Edison have aggressive, successful power producing affiliates. 

The utility remains the provider of last resort for ALL consumers. However, 

1) direct access consumers who subsequently wish, for whatever reason, to return to 
the status of tariffed, utility service customer may only do so after having provided 
the utility notice of no less than twelve months. The utility has the discretion to 
waive any, or some portion of, the twelve month requirement; but, 

2) the utility must provide generation services to direct access consumers who wish to 
return to the utility system in less than twelve months and to whom the utility has 
chosen not to grant a waiver. In this case, the utility is not required to offer service 
at the tariffed rate. Instead, the returning consumer must fairly compensate the utility 
for the costs actually incurrfe in arranging for and delivering service until the twelve 
month period has expired. Finally, the returning customer must also provide the 
utility with notice of not less than twelve months before again exercising eligibility for 

direct access. 
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conflict appears to stem from EPAct's clarity of vision with respect to increased reliance on 

competition as the means to increase benefits for consumers on the one hand, and its 

encouragement of integrated resource planning on the other. Some see competition as 
fundamentally incompatible with government-sponsored central planning, which is how many 

have come to view integrated resource planning (IRP). We disagree that robust competition 

and rational IRP cannot co-exist. 

This being said, we believe there no longer remains a place in the competitive vision 

that EPAct articulates and fosters for the complicated, government-sponsored central 

planning California has practiced. The laws that created and now dictate planning in 

California were more necessary and appropriate when vertically integrated, investor-owned 

monopolies dominated the electric services landscape; when the nation faced an imminent 

threat to its security of supply; when inflation was high; and when utility demand forecasts 

and construction costs were high as well. None of these conditions remains.' 3 Most 

significantly, the utilities face a mature, financially and technically competent, and 

considerably influential nonutility power industry, which increasingly includes utility 

affiliates."4 

The most striking evidence that California's current integrated resource planning 

process must now change came with the response of the nonutility power industry to the 

state's investor-owned utilities' recent solicitation for power contracts. 

'We recognize that there is always some possibility that the nation's security of supply may be threatened. 
However, the likelihood is significantly less that the electric services industry will fall prey to the sort of supply 
disruptions experienced during the 1970s. The impressive increase in the diversity of California's electric 
services infrastructure and considerably improved gas supply have played a vital role in diminishing that 
likelihood significantly. 

'Edison's affiliate, Mission Energy, and PG&E's affiliate, U.S. Generating Co., are two of the world's 
largest and most successful independent project developers. U.S. Generating Co. qualified for more than 700 of 
the approximately 1,400 MWs of power contracts in SDG&E's and Edison's recent solicitations. 
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With these guidelines, our proposed strategy governing direct access achieves several 

goals. First, it provides the utility with the flexibility necessary to plan effectively and 

ensure reliable service. Second, it promises to increase efficiency and lower rates, since 

competition tends to discipline costs more effectively and efficiently than regulation. Third, 

by establishing a mechanism which discourages uneconomic bypass, allows economic bypass, 

and more fairly distributes the costs of bypass, our proposal offers the potential for a better 

allocation of resources and a more equitable distribution of any costs tied to competition. 

Finally, by including them as an explicit line item in the demand charge, our proposal 

addresses directly any uneconomic assets resulting from the transition to increased 

competition, and prevents any shifting of those costs among consumers. We will formally 

identify the magnitude of the potential costs, if any, attributable to uneconomic assets. We 

do not intend to tolerate cost shifting among California's consumers of electric services in the 

transition to direct access. This principle has guided, and will continue to guide, this 

Commission's structuring of prices for utility electric services rendered for some time. We 

intend to remain vigilant in our continued pursuit of that principle. To guard against cost 

shifting from the outset, we will not revisit the allocation currently assigned to the different 

consumer classes. We propose that those commitments remain intact. 

We now turn to the effects our proposal might have on the Commission's ability to 

achieve the state's enduring goals for the industry. 

Fairness to the Utlity 

We believe the shift to performance-based regulation and the components of our 

proposed direct access program maintain or enhance the utility's opportunity to earn. 

Direct Access. Integrated Resource Planning and Efient Investment 

Some suggest that EPAct offers states and the nation a conflicted vision. This alleged 
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Clearly, the results of the auction administered by this Commission have not come 

absent considerable challenges, difficulties, and shortcomings. But two things are clear. 

First, the supply of competitively-priced power is considerable. The offers for capacity were 

six times greaterthan the amount requested.45 Second, the government-sponsored process 

used to predict "what the utility would do" has little or no bearing on what the market has, 

and is willing, to offer. Most notable among the results is the remarkable disparity between 

the price the current planning process estimated California's consumers would have to pay 

for renewable resources and the actual price offered by the market. In some cases, the 

market offered renewable electric services for less than one half the price estimated by the 

State." Similar disparities exist between the price the State forecasted for fossil-fired 

resources and the price the market actually delivered. 

Given the intense competitiveness and size of the current generation market, and the 

difference between government forecasts and market realities, we propose to eliminate the 

state's current procurement process, the Biennial Resource Plan Update (the Update). Rather 

than spend what are increasingly scarce State and private resources on "forecasting," or 
"predicting," a competitive market waiting to be tapped, California should instead embark on 

an investment strategy which exploits that market directly for the benefit of the state's 

consumers. Doing so would allow the State's resources and private capital to be directed to 

other, more productive uses providing vital services, creating jobs, and improving 

California's economy. 

Faced with the same intense competition in the marketplace for natural gas, this 

Commission, the Energy Commission, and Governor Wilson support a policy which looks to 

'PG&E, Edison, and SDG&E solicited bids for approximately 1,360 megawatts of capacity; combined, they 
received offers exceeding 8,600 megawatts. 

'If the state had relied solely on the government planning process rather than join it with a competitive 
auction, California's consumers would face significantly higher prices for the valuable, competitively-priced 
renewable resources in which the state's utilities are now poised to invest. 
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the competitive market we hope to foster necessarily depends on ordering the utilities to 
divest themselves of generating assets. Parties should look to the Commission's and
 
California's experience in the natural gas and telecommunications industries when
 
responding. 
 We further ask parties to comment on whether a competitive market for
 
generation services depends, at a minimum, on 
this Commission ordering the utilities to 
create separate accounts for its generating and transmission assets. Finally, we ask parties to 
comment on whether prohibiting the utility from offering generation services within its 
service territory represents a preferable alternative to divestiture or separate accounts. 0 

EnvironmentalQuality. Fuel Divezmit and EnerryEficiency 
We believe our proposal will assist in statewide efforts to improve environmental 

quality and resource diversity. First, under our proposal resource additions pursued in 
California do not escape the requirements of California's Environmental Quality Act 
(CEQA), which represent some of the strictest and most effective environmental safeguards 
in the country. In addition, our proposal builds significantly on Southern California Edison's 
"green pricing" proposal." Dubbed "Accelerating Renewable Resource Development 
Through Customer Choice," Edison's "green pricing" initiative would allow consumers to 
choose to pay somewhat more for electric service, promising to devote the surcharge directly 
to the acquisition of renewable resources. By choosing to pay the surcharge and support 
investment in these resources, consumers would enjoy, according to Edison's proposal, the 

"0Finally, we note that nothing prevents the utility from requesting that the Commission entertain uth.ey
sponsored proposals to create separate generating or transmission affiliates, or divest themselves of generatkli 
and/or transmission assets. 

3'David Moskovitz, of the Regulatory Assistance Project, is one of the original designers of "Green 
Pricing." See "Green Pricing': Why Not Customer Choice?,' The Electricity Journal, October 1993.
Though Edison met extensively with stakeholders, the company ultimately decided to postpone filing an 
application implementing the proposal. 
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added benefits associated with enhanced air quality and increased fuel diversity.' 2 

The consumer's ability to choose directly among products and services to achieve 

particular social objectives is far reaching and expanding. Our proposal follows the spirit of 

Edison's consumer-oriented approach to environmental quality and resource diversity, but 

does so, we believe, more directly and effectively. Rather than require reliance on a single 

provider--the utility--from whom to secure "green electric service," our proposal allows 

consumers to choose from a wide array of "green" service providers, marketers and brokers, 

just as consumers currently choose, for example, among a wide variety of products using 

recycled materials and "socially responsible" investment portfolios. Thus, our proposal, like 

Edison's, appropriately places greater reliance on consumer choice; it differs from Edison's, 

however, to the extent it allows "green consumers' to choose among a potentially wide array 

of competing "green service providers."" 3 

Finally, we believe the time is ripe to begin to work with the Legislature to 

reexamine current laws requiring that a portion of the utility's infrastructure investment be 

set aside for renewable resources. Through direct access and consumer choice, our proposed 

policy offers market incentives and signals to invest in resources which contribute to both 

increased fuel diversity and the success and competitiveness of renewable energy service 

providers. 

'Clearly, since the utility cannoi direct electrons generated at a particular plant to a specific end user, thode 
choosing to pay the higher, 'green tariff" would not receive "green electrons' produced by the renewable 
resource. Rather, the consumer choosing the tariff contributes to rendering the overall infrastructure, and the 
services it supports, more diverse and less polluting. All consumers would enjoy those benefits, whether they 
choose the 'green price" or not. 

'Our proposal differs from Edison's in another importart respect. Our proposal does not assume a priori 

that services offered by renewable resources are necessarily more costly than other services. Qir proposal 
therefore does not requireconsumers to pay more for generation services provided by renewable service 
providers. Rather, the price paid is determined through negotiations in the competitive marketplace between the 
seller and the buyer of 'green services.' 
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Our proposal also furthers the state's and this Commission's continued and aggressive 
efforts to promote investment in cost-effective energy efficiency. With respect to utility 
service customers, each of the utility's performance-based ratemaking initiatives focusses 
directly on exploiting opportunities to increase the efficiency with which energy services are 
delivered and consumed. Those initiatives continue to include a regulatory mechanism which 
breaks the link between utility sales and revenues. We expect those mechanisms to focus 
solely on lost revenues directly attributable to energy efficiency programs. This represents a 
marked change from the Energy Rate Adjustment Mechanism (ERAM), which allows 
recovery of revenues lost for reasons other than those related to energy efficiency programs. 
With respect to direct access consumers, we believe our proposal provides considerable
 
incentives to invest in energy efficiency and offers an approach to achieving energy
 
efficiency goals that California ought to test. 

Our extensive efforts to establish competitive procurement policies for energy services 
delivered to utility service customers shows that a vibrant market exists for energy efficiency 
services. We agree with those who assert that energy efficiency services represent a strategic 
asset when competing for market share and attempting to prevent bypass. We believe that 
both the utility and independent energy efficiency service companies (ESCOs) can and will 
compete aggressively to provide services to all consumers in California, irrespective of status 
as a utility service or direct access consumer. But we expect particularly intense competition 
among providers vying to provide energy efficiency services to consumers who choose the 
direct access route. 

We believe these incentives are sufficient to forego, on a trial basis, reliance on a 
decoupling regulatory mechanism for utility service to direct access customers. Thus, we 
propose to discontinue the energy rate adjustment mechanism (ERAM) and all other 
balancing accounts and rate adjustment mechanisms for direct access consumers. In an era 
of increased competition, we believe the utility must become increasingly sensitive to the 
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consumer. The utility can easily achieve this increased sensitivity without jeopardizing the 

state's energy efficiency goals. The utility is free to offer energy efficiency services to direct 

access consumers; however, just as will be the case for generation services, it may not 

finance these programs through rates charged to utility service consumers.-4 We are 

convinced that this approach merits experimentation. We will closely monitor the results, 

and make any changes necessary to ensure California and its investor-owned utilities remain 

a leader in energy efficiency. 

Finally, we expect and will require the utilities to subject to competitive solicitations 

all future demand-side management programs designed to serve those who remain utility 

service consumers. 

We will continue to refine our regulatory policies governing utility demand-side 

management in our consolidated rulemaking and investigation. The vision and strategy we 

propose today for the electric services industry, and the rapid changes underway in the 

industy, require that we continue to scrutinize those policies closely. 

Safe and Reliable ElectIc SerWce 

Breaking the link between ownership and use of tiie electric transmission grid 

represents the cornerstone of our proposed vision and strategy. We do not, however, 

propose to diminish the importance of, or need for, system control and coordination. Under 

our proposal, the utility's stewardship of, and responsibility for, system control and 

coordination remain intact, as does its obligation to provide safe and reliable service. 

Moreover, ensuring safe and reliable service represents one of this Commission's most 

fundamental duties. We will not allow any reforms to compromise either safety or 

'We ask parties to comment on whether we should alter our current policy and require shareholders to bear 
the risk and receive the gain of all utility investment in energy efficiency, irrespective of whether the program 
targets utility service or direct access consumers. 
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reliability.5 

The Pursuitof BroaderSocial Obiectives 
This Commission and the Legislature have increasingly called upon California's
 

investor-owned 
 electric utilities to engage in activities which in certain instances reach 
beyond the goal of simply providing safe, reliable and reasonably priced electric service to 
achieve other vital, though considerably broader, objectives. These mandates designed to 
support important social goals include, among others, investment in electric and other low
emission vehicles, subsidized rate structures to promote economic development, and
 
programs to assist low-income consumers.
 

We fully support the goals of these programs and promote utility activities in each. 
We will not tolerate any retreat from our continued efforts to ensure California's consumers, 
including our low-income citizens, enjoy universal access to a basic, affordable and up-to
date package of electric services. And while we strongly support programs which strive to 
achieve broader social objectives, we believe the time is ripe to reexamine the 
appropriateness of mandating that the utility act as the principal agent charged with 
designing, implementing and bearing the costs of those programs. Competition and 
restructuring in the electric services industry is for the most part taking place beyond the 
reach of regulatory jurisdictions. As competition's hold on the industry tightens, and the 
pace of change quickens, the ability of the utility, or any other service provider, to absorb 
unilaterally the costs of these programs, and simultaneously compete for consumer loyalty 
and market share, will diminish significantly. 

For both types of programs--low income programs with a direct link to the electric 

'Again, we am cognizant of the fact that voluntary, regional transnission groups offer a superior
alternative to the 'single utility" control and coordiation model, and as such, we can expect these groups toreplace existing institutional arrangements. Our proposal in no way conflicts with the premise on which RTGs are founded, nor should direct ccess frustrate their formation. 
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services industry, and programs designed to achieve broader social objectives--we believe 

California ought to examine alternative funding arrangements. For example, the state might 

establish fees to which all consumers of electric services are subject in the form of an "end 

user surcharge." Alternatively, these programs might be muore effectively and efficiently 

funded through the State's general fund, or some combination of the two might be pursued. 

We intend to work with the Legislature and other stakeholders to explore and implement 

alternative funding mechanisms for these important programs. At this time, we propose to 

establish, as part of each consumers demand charge, a separate line item reflecting the costs 

of these programs. In this way, all consumers will contribute to the delivery of these 

important services. 

Concluion 
Two parallel tracks comprise the strategy we propose to achieve our vision. One 

continues with the utility initiatives designed to replace cost-of-service with performance

based regulation. The second implements consumer choice through direct access. The two 

work together to achieve in a much more effective and efficient manner the Commission's, 

and California's, goals for the ehk-tric services industry. 

This two track approach serves an additional, equally significant function. It ensures 

that the transition to direct access in the electric industry takes place in a well managed and 

responsible, yet responsive manner. It is principally for this reason that our proposal initially 

limits the number of consumers eligible to choose directly among service providers through 

direct access. The program we propose allows a sufficient number of consumers to choose 

to participate, thereby establishing a meaningful "first step." It is of sufficient size to 

establish meaningful information and data, on the basis of which this Commission intends to 

assess in a thorough manner the effectiveness of its program, and make any modifications 

and/or changes required. In addition, since we spread eligibility over a multi-year period, 

our proposal allows ample time for stakeholders to plan, adjust and develop strategies. 
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Finally, because our proposal places what we roughly estimate to be less than five percent of 
each utility's revenues potentially in risk at the first stage, our proposed strategy represents a 
measured approach, and does not threaten the utilities' financial integrity. Our proposal 
represents a significant yet necessary departure from the past. We prefer a "soft-landing" to 
our new destination; our proposal ensures it. 

The following section provides our proposed schedule implementing direct access 
through consumer choice. 
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PROPOSED IMPLEMENTATION 

Our strong preference is to deliberate and establish fundamental, guiding policies at
 
the beginning of a process, 
not at the conclusion. In our view, many of the difficulties faced 
by this Commission in the past stem at least partly from the failure to clearly identify and 
subsequently adhere to an overall policy formulation. This policy statement marks the end of 
our informal policy deliberations and the beginning of our formal policy review. The 
following section outlines the next steps which bring us to the most challenging stage of this 
process. 

Table 1 is a proposed schedule for the steps necessary to consider this policy 
statement and implement the strategy it defines. Implementation efforts requiring additional 
Commission proceedings are shown on the table in bold-faced type. Below, we provide 
further explanation and detail on each step required for the implementation of this policy 
statement. We recognize that the implementation will require further refinement and we look 
forward to any comments that parties may have on either the scope or detail of the 
Commission's future efforts. 

Proosed Schedule and Road Map 
With the issuance of this proposed policy statement, parties are given 30 days to 
submit written comments, and 15 days to submit reply comments on the policies 
proposed in this document. The Commission will then hold a full panel hearing on 
June 14, 1994 to allow parties to present oral arguments before the full Commission. 
Further full panel hearings will be scheduled for July 1994 if deemed necessary. 
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TABLE 1
 
PROPOSED IMPLEMENTATION SCHEDULE
 

Comment Period on proposed policy Begins: Completed: 
statement: 
* written commnts (30 days) April 20, 1994 May 20, 1994* reply comments (15 days) June 6, 1994 

Full Panel Hearing to allow parties to June 14, 1994 
present oral arguments 

Policy statement issued which determines: August 1994 
* eligibility level for direct access 
* utility participation in generation market 

for direct access consumers
 
Investigation opened into cost allocation 
 Begins: Completed:
and potential for uneconomic utility assets September 1994 May 31, 1995 

Investigation opened into unbundling and Begins: Completed:

pricing of utility services for direct access September 1994 May 31, 1995
 

Eligible transmission level consumers July 1, 1995 
seeking direct access notify utilities 

Performance-based regulation proposals for Completed:

utility service customers implemented 
 January 1, 1996 
CPUC works with Legislature on Completed:
amendments to resource procurement January 1, 1996 
mandates 

Transmission level consumers who have January 1, 1996 
chosen direct access are free to purchase 
generation services from nonutility 
providers 

Investigation into success of direct access 
program and reasonableness of expanding Begins:
eligibility to include all customers July 1, 1996 
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TABLE 1 

(continued) 

Primary level consumers eligible for direct Begins: 
access January 1, 1997 

Secondary level consumers eligible for January 1, 1998 
direct access 

All commercial consumers eligible for January 1, 1999 
direct access 

All consumers eligible for direct access January 1, 2002 

The Commission proposes to complete and issue a Final Policy Statement during August 

1994. The policy statement will define several crucial aspects of the Commission's reforms 

including: 

1) 	The eligibility level for the initial group of consumers wishing direct access to nonutility 

generation supplies. (This has initially been set at the transmission level but is subject to 

discussion and modification during the deliberations on the policy statement.) 

2) 	 Whether we ought to permit utility participation in the generation market for direct access 

consumers. (The proposed policy statement has initially allowed continued utility 

participation in the generation market for direct access consumers along with a 

commensurate level of regulatory oversight. But again, we anticipate that this will be a 
subject of some debate during the policy statement deliberations.) 

The Commission will open an Investigation to examine the potential for and allocate the 

uneconomic portion of the utility generating asset base. This will not include shifting 
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current allocations of generation costs from one consumer class to another. This 
proceeding will also establish the price/revenue cap formula, as well as floors and 
ceilings, governing utility earnings in the direct access market. The proceeding should 
begin as soon as possible after the conclusion of the policy statement and must be 
completed by May 31, 1995 so that eligible customers may choose direct access by July 

1, 1995. 

" 	 The Commission will open an Investigation to examine unbundling utility services. 
Interactions with FERC will be particularly important for transmission services required 
by direct access consumers. This proceeding should begin as soon as possible after the 
conclusion of the policy statement and must be completed by May 31, 1995 so that 
eligible customers may choose direct access by July 1, 1995. 

* 	 Eligible consumers seeking direct access must notify the utility by July 1, 1995 of their 
intention to either remain utility service c :stomers or become direct access customers. 
This date strikes a reasonable balance betwe--n the need to know as soon as possible so 
that potential uneconomic assets can be determined and the need to give consumers the 
time necessary to make in informed decision. 

* 	 Performance-based regulation proposals from electric utilities are in various stages in the 
Commission's formal review process. To the extent these programs form the basis for 
the regulatory framework for utility service customers we hope to complete them by the 
implementation date of January 1, 1996. 

* 	 The Commission must immediately begin to work with the Legislature to amend existing 
mandates which can restrict the ability of utilities to compete to serve direct access 

consumers. 

62 



COM/*
 
On January 1, 1996, eligible transmission level consumers that have notified the utilitywill become direct access consumers and are free to purchase generation services fromnonutility providers or the utility, if they wish. Eligible consumers who have chosen toremain utility service consumers will have to give utilities twelve months notice afterJanuary 1, 1996, if they subsequently wish to become direct access consumers. 

On July 1, 1996, the Commission will open an Investigation to assess the success of thedirect access program and to determine the reasonableness of expanding eligibility. 

We propose to expand eligibility to the direct access class as follows: 

1) Customers taking distribution from the utility at the primary level will be eligible January1, 1997 

2) Customers taking distribution at the secondary level will be eligible January 1, 1998. 
3) All commercial customers will be eligible January 1, 1999. 
4) All consumers will be eligible for direct access by January 1, 2002. 
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IT IS ORDERED that: 

1. Pacific Gas and Electric Company (PG&E), San Diego Gas and Electric Company
(SDG&E), Southern California Gas Company (SoCalGas), Southern California Edison

(Edison), Sierra Pacific Power Company (Sierra), and Pacific Power & Light (PP&L) are

named respondents to this proceeding; respondents shall file comments 
on these proposed

policies. Interested parties may alo file comments.
 

2. Comments shall be filed in the Commission's docket office by May 20, 1994, and

reply comments shall be filed by June 6, 1994. 
 Both comments and reply comments shall be 
served on all parties on the service list for this proceeding. 

3. Two copies of all comments and reply comments shall also be submitted (one on 
paper and one on 3.5 inch disk in Word Perfect or ASCII format) to the Division of Strategic 
Planning. 

4. dl parties wishing to be on the service list for this proceeding shall notify the
Coma sion's Process Office and the Division of Strategic Planning by letter within ten days
from t e date of mailing of this order. A service list shall be created and distributed within 
twenty days. 

5. The Executive Director shall serve a copy of this order on each respondent as well as 
on all appearances in 1.89-07-004 and 1.90-09-050 (investigations on the Biennial Resource
Plan Update) as well as A.92-10-017, A.93-12-029, A.94-03-008, and A.92-12-006 
(performance based regulation applications of SDG&E, Edison, PG&E, and PP&L, 
respectively) . 

This order is effective today. 

Dated April201994, at San Francisco, California. 

DANIEL Win. FESSLER 
President 

PATRICIA M. ECKERT 
NORMAN D. SHUMWAY 

P. GREGORY CONLON 
JESSIE J. KNIGHT, Jr. 

Commissioners 
I will file a concurring statement. 

/s/ DANIEL Wm. FESSLER 
Commissioner 
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APPENDIX A
 

SUMMARY OF
 
PROPOSED POLICIES FOR CALIFORNIA'S ELECTRIC SERVICES
 

INDUSTRY AND ITS REGULATION
 

1. Despite increased competition and restructuring in the electric services industry, the
Commission's enduring mandate remains intact: to ensure California's consumers receive
reasonably priced, environmentally sound, safe and reliable electric service. 

2. As market forces play an increasing role in the delivery of electric services, the
Commission's enduring duty to protect consumers 
broadens to that of maintaining the
integrity of the marketplace in the competitive sectors of the industry, while continuing to
exercise adequate oversight in those sectors where competition is absent or insufficient. 

3. Where competition is absent or insufficient, the Commission seeks to replace

traditional economic regulation with alternatives better focussed on performance and

efficiency ("performance based ratemaking"). The Commission will do so through the
utilities regulatory reform proposals currently pending. The Commission will not require
that a single performance based ratemaking mechanism apply to each utility. 

4. The Commission seeks to substitute traditional economic regulation with the disciplineof market forces in those areas of the electric services industry where competition, or the 
potential for competition, exists. 

5. Consumers should face market-based prices for products and services delivered in
competitive sectors of the electric services industry, and tariffed prices for services delivered
in sectors where competition is either absent or insufficient. 

6. The Commission will continue its commitment to ensuring California's consumers ofelectricity, including low-income consumers, enjoy universal access to a basic and affordable
package of electric services which reflects and keeps pace with innovation in the broader,
competitive market for electric services. 

7. California's consumers shall gradually enjoy direct access to nonutility generation
suppliers, marketers, brokers and other service providers; that access should be to the most
efficient, environmentally sound electric services infrastructure available. 

8. Consumers who choose to procure generation, and generation-related services,
directly from the competitive market shall be known as "direct access consumers." 



9. Consumers who choose to continue to receive bundled, tariffed service from the
 
utility shall be known as "utility service" consumers.
 

10. The Commission shall prohibit cost shifting between direct access and utility service 
consumers during or after the transition to direct access, consumer choice and increased 
competition in the market for generation services. 

11. Direct access consumers shall contribute to the recovery of past costs prudently

incurred on their behalf and stranded as part of the transition to direct access and consumer
 
choice.
 

12. Recovery of stranded costs shall occur through a "competition transition charge."
 
This charge shall be includei as part of the demand charge.
 

13. The utility shall not subsidize the costs of developing and delivering one product or
 
service with revenues accrued from the sale of another product or service.
 

14. The direct access classification shall be voluntary. Eligibility for direct access shall 
be staged, with customers receiving distribution service at the transmission level enjoying
eligibility January 1, 1996. Customers receiving service at the primary level shall be eligible
for direct access January 1, 1997, and secondary level customers shall be eligible January 1,
1998. All commercial customers shall be eligible for direct access January 1, 1999, and all 
remaining consumers shall be eligible by January 1, 2002. 

15. To provide improved information to consumers and facilitate competition and choice 
in the direct access market for services, the utility shall disaggregate, or "unbundle," the 
current utility service package and attach prices to those services. The prices assigned to 
those services shall reflect, to the extent practical and appropiiate, the utilities' marginal cost 
of providing service. 

16. The utility shall provide direct access consumers with transmission, distribution, 
system control and coordination, and other ancillary services at price, terms and conditions 
which are ;,ot unduly discriminatory. 

17. This Commission supports the formation of regional transmission groups as the mcans 
to ensure access over the electric transportation infrastructure. The governing agreement of 
any such group of which a California utility is a member must not threaten this 
Commission's mandate to protect the state's consumers of electric services. 

18. With direct access, the utility no longer enjoys a retail monopoly franchise with 
respect to the procurement of generation service and generation-related services. 
Commensurately, the Commission shall modify the terms and conditions governing the 
utility's traditional duty to serve, including those under which the utility shall act as provider
of last resort for direct access consumers. 
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19. The terms and conditions of the duty to serve should include appropriate notice
requirements governing direct access consumers' ability to return to the status of utility
service consumer and guidelines governing the prices the utility may charge any returning 
consumers. 

20. The utility may choose to compete to retain and increase market share with respect to 
generation services sought by direct access consumers. 

21. The utility is granted pricing flexibility to compete effectively for direct access
 
consumers. Prices negotiated between the utility and direct access consumers shall not
exceed the utilities tariffed rate or 
 fall below the utility's mar'fnal cost of providing service. 

22. Utility shareholders shall bear the risk of any revenue shortfall resulting fromdiscounted prices to direct access consumers. Shareholders shall also have the opportunity to
gain from increased earnings. The Commission shall limit the amount shareholders stand tolose or gain according to a ceiling placed on earnings, and a floor placed on losses. The

floor and ceiling shall be included as part of a price or rtvenue cap ratemaking framework

governing direct access utility operations. The price or revenue cap framework shall

explicitly account for the effects of inflation and productivity. 

23. The utility may choose to continue to construct, own and operate power plants. 

24. Shareholders shall bear the financial risks related to, and have the opportunity to earn
rewards resulting from, incremental power plant construction and operation. The price or revenue cap ratemaking mechanism governing direct access utility operations shall limit
consumers' financial exposure to the risks of utility power contracts signed with generation
service providers. 

25. The procurement programs of utilities who continue to construct, own and operate
plants will require and receive considerably greater regulatory scrutiny than those programs
offered by utilities who exit the power plant busines. 

26. Procurement programs of utilities who choose to exit the commodity business 
altogether will require and receive the least scrutiny by this Commission. 

27. The Biennial Resource Planning Update proceeding is eliminated. The Commission
shall not regulate the procurement practices of utilities on behalf of direct access consumers.
The Commission encourages the utilities and parties to work together to craft proposals toreplace the Update for utility procurement on behalf of utility service consumers. Those
proposals should focus on exploiting the competitive market to acquire least cost generationservices, while respecting requirements related to procurement contained in the Public UtilityCodes. Parties should file those proposals with the Commission for approval. The
Commission will not require that a single resource procurement program apply to each 
utility. 
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28. This Commission remains committed to the efficient use of society's natural 
resources, generally, and its energy resources, specifically. The Commission remains further 
committe," wo maintaining, and when appropriate, enhancing, environmental quality in the 
state. 

29. Utility performance based ratemaking initiatives which propose regulatory
mechanisms designed to delink utility earnings from sales must focus uniquely on revenues 
forgone as the direct result of energy efficiency programs. 

30. On a trial basis, regulatory mechanisms designed to delink utility earnings from sales 
shall be discontinued for utility operations in the direct access market. 

31. Shareholders shall bear the risks and reap the reward of utility energy efficiency
services offered to direct access consumers. The Commission shall closely monitor thc; 
results of these efforts and shall make any changes necessary to ensure California and its 
investor-owned utilities remain a leader in energy efficiency. 

32. The Commission shall consider policies requiring that utility shareholders fund all 
utility energy efficiency programs. 

33. The utilities shall obtain competitive bids for all future demand-side management 
programs designed to serve utility service consumers. 
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Appendix B 

List of Organizations Responding to February 3, 1993
 
Division of Strategic Planning Report California's Electric Services Industry,
 

Perspectives on the Past, Strategiesfor the Future
 

Comments submitted March 15, 1993 by: 

Association of California Water Agencies
 

Bay Area Rapid Transit District
 

California Cogeneration Council
 

California Department of General Services 

California Energy Commission 

California Large Energy Consumers Association 

California Public Utilities Commission, Division of Ratepayer Advocates 

Center for Energy Efficiency and Renewable Technologies 

Department of the Navy, Office of the General Counsel - Western Division 

Destec Energy, Inc. 

Electric Utility Research 

Enron Power Marketing, Incorporated 

Richard Hirsh, Professor, Department of History, Virginia Polytechnic Institute 

Independent Energy Producers Association 

Industrial Users 

The Magma Power Company 

Municipal Utilities (Northern California Power Agency, City of Anaheim, The Power Agency 

of California) 

National Power PLC 

Natural Resources Defense Council 

Pacific Gas and Electric 

Pacificorp 

San Diego Gas & Electric 

Sesto Lucchi 

South Coast Air Quality Dirtrict 
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Southern California Edison 

Southern California Gas 

Strategy Integration 

Toward Utility Rate Normalization 

Utility Consumer's Action Network 

Utility Design, Inc. 

Watson Cogeneration Company 
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April 12, 19 93 (4 "S703 "75 

To Interested Parties: 

We appreciate the thoughtful comments of the many parties who responded to the
 
Division of Strategic Planning's study: California's Electric Services Industry: Perspectives
 
on the Past. Strategies for the Future. 
 With the benefit of those comments, we have crafted 
topics for three full panel hearings. I have included the agenda and participants for the first
 
hearing. I provide a thumbnail sketch of the agendas for the second full panel hearing in
 
May, and the third in June. Specific, detailed agendas for the May and June full panel
 
hearings will follow.
 

Full Panel Hearing#1: April 22, 1993. 

"Identifying Challenges and Opportunities Confronting California" 

We will dedicate the first hearing to the question of whether the challenges and
 
opportunities facing California and the electric services industry 
warrant reform of our current
 
regulatory framework. To 
ensure that our decision is a well informed one, we intend to
 
explore with hearing participants the specific reasons for which regulatory reform might be

warranted. In particular, in light of current challenges and those 
we can expect in the future, 
we wish to examine the applicability and appropriateness of the traditional regulatory
 
compact, and the programs and policies developed to date to uphold the compact.
 

Full Panel Hearing#2: May 25, 1993. 

"Crafting a Vision for California's Electric Services Industry" 

Contingent upon the information provided and views expressed in the first full panel

hearing, we will focus the discussion in the second day on the need to reexamine our goals

and objectives for the industry and for regulation. Drawing on the challenges and
 
opportunities identified at the April meeting, we intend to explore with participants the role of
 
the utility and alternative visions designed to guide the development and delivery of electric
 
services in California. The information culled will aid 
us with the ultimate and vital task of
 
articulating a comprehensive policy frameworkfor the industry.
 

To the extent reform is warranted, it is vital that we first establish a clear and
 
comprehensive set of policy goals and priorities, to which 
we will turn as the basis and 
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context for crafting regulatory reform strategies. Accordingly, we will therefore devote a 
portion of the second hearing to a discussion of the criteria the Commission ought to use to 
assess the merits of alternative reform strategies. Strategic Planning's report and the 
comments received propose regulatory goals as well as criteria for weighing various strategic 
options. Those proposals offer a meaningful foundation on which to begin the discussion. 

Full PanelHearing #3: June 24, 1993. 

"Exploring Alternative Reform Strategies" 

The final hearing builds further on the preceding two. In the third session, we will 
draw on the four strategies proposed in Strategic Planning's report as a working framework 
for our exploration of strategic reform. However, we do not intend, nor do we expect 
participants, to limit discussion to those options offered in the report. Instead, we encourage 
participants to build on the useful information provided in the report to craft still other 
specific reform strategies should they so chose. 

A discussion of the extent to which any proposed strategy meets the goals, priorities 
and criteria identified in the second session represents a critical component of the third 
hearing. 

I and my colleagues on the Commission look forward to your participation. 
Sii ,c 

rel {Jjly, 

Danie W. Fessler, 
President 
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AGENDA 

APRIL 22 FULL PANEL HEARING 

"Identifying Challenges and Opportunities Facing California" 

Format 

Three panels will make up the first hearing. The Chief Executive Officers of the 
Southern California Gas Company, San Diego Gas & Electric Company, Pacific Gas &
Electric, and Southern California Edison, have graciously accepted the invitation to share their 
views on this vital Commission undertaking. They will join tht Commissioners to comprise 
the first panel. 

The second panel is devoted to a discussion of the current array of challenges and 
opportunities facing the state and the industry. The parel discussion will be preceded by
brief presentations by industry participants, experts, and observers. 

The third and final panel will focus on challenges and opportunities we can expect in 
the future. Like the second panel, brief remarks from individuals who possess pertinent
expertise and experience will provide context and act as a catalyst for the dialogue among 
panel members. 

Panel members have been selected to provide the Commission and participants with a 
broad-ranging set of views. The members reflect interests with expertise and experience in 
areas of particular significance to California; equally impc-'ant, they bring experience and 
knowledge from other regions that will be of great use to California and to the Commission 
as the important task of crafting a vision and exploring strategic options moves forward. 



SCHEDULE
 

OPENING REMARKS OF COMMISSIONERS 9:30 to 9:40 

PANEL ONE: Dialogue with Chief Executive Officers 9:40 to 10:10 

Thomas A. Page San Diego Gas & Electric Company
Richard C. Clarke Pacific Gas & Electric Company
Richard D. Farman Southern California Gas Company

John E. Bryson Southern California Edison Company
 

PANEL TWO: Identifying Current Challenges 
and Opportunities 10:15-11:15 

Presenters: Hon. Terrence Barnich Illinois Commerce Commission 
(5 Minutes) 

Edward Sheets Northwest Power Planning Council 
Executive Director (5 Minutes) 

Panel Members: Commissioners 

John Fielder Southern California Edison 
Vice President 
Regulatory Policy and Affairs 

Jacqueline Pfannenstiel Pacific Gas & Electric 
Vice President 
Corporate Planning 

Karen Edson Industry Consultant 

Michel Florio Toward Utility Rate Normalization 
Senior Attorney 

John Thorndike Merrill Lynch 
Managing Director 
Investment Banking 
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Maurice Brubaker 
Consultant 

Federal Executive Agencies 

Elena Schmid 
Supervisor 

Division of Ratepayer Advocates 

Robert Resley 
Director of Electric 
Resource Development 

San Diego Gas & Electric 

Jerry Jordan 
Executive Director 

California Municipal Utilities 
Association 

BREAK 11:15 TO 11:30 
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AGENDA QUESTIONS FOR THE SECOND PANEL
 

1) Many parties assert in their comments that neither the "natural monopoly" character of 
electric generation nor the utility's monopoly franchise persists in the contemporary electric
 
services industry. Yet the utility's duty to serve flows directly from its status as monopoly
 
provider. 

Is the utility's duty to serve in conflict with the erosion of the utility's natural 
monopoly status and its exclusive franchise? 

Is there currently an imbalance in the compact between the utility's duty to serve 
and the customer's "duty to purchase?" 

To the extent any such imbalance exists, is the. current regulatory compact well
equipped to respond to them, or are broader reforms necessary? 

2) Cost-of-service regulation arose principally during an era of vertically integrated 
natural monopolies, when the utility enjoyed a considerably more secure franchise. In their 
comments, some parties point to unbalanced financial and regulatory incentives brought about 
by cost-of-service regulation with respect to utility operating and investment decisions 
governing plant construction, energy efficiency, and power purchases. 

To what extent do such imbalances exist under the current regulatory structure? 

Can the current regulatory framework generally, and its ratemaking approach in 
particular, accommodate any imbalances identified, or do they merit a broader 
examination of alternatives to the current framework and approach? 

3) The report and some parties assert that current ratemaking practices, and many if not 
all of the balancing accounts and rate adjustment mechanisms, leave the utility with a) weak 
incentives to develop and deliver services in the most efficient manner, and b) inadequate
flexibility to respond to competitive pressures. The current system is further criticized as 
fostering costly, burdensome, and fragmented administrative procedures. 

To what extent do these assertions pose threats to California and the state's 
electric services industry? How much of a problem, if any, do balancing accounts 
and rate adjustment mechanisms pose specifically? 

Does cost-of-service regulation contintie to have a role in California, or should the 
Commission explore regulatory alternatives? 
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4) The report, and several parties' comments, suggest that the rate-cost gap generally, and 
high rates in particular, pose significant threats to the idustry and to the state. Some parties 
assert in their comments that rates can be lowered, and the gap progressively closed, through 
mLans currently available under the existing regulatory framework. Others assert that 
structural reforms are required to ensure that rates diminish and the gap between the cost of 
providing service and rates charged for service closes over the long term. Finally, other 
parties suggest that both approaches are necessary. 

How vital is it to close the rate-cost gap discussed in Strategic Planning's report 
and in comments submitted by parties? 

To the extent that closure of the gap is desirable, can that occur through 
refinements to existing proceedings, accounts and. mechanisms, or must broader 
structural reforms with respect to ratemaking and resource procurement be 
pursued? 

5) Strategic Planning's report and some parties' comments point to the potential for 
tension among the emergence and pursuit of competition in the industry, increased reliance on 
market-based solutions, and the continued pursuit of broader social objectives. 

Can the current regulatory framework continue to accommodate these programs 
in light of the market forces and changes in industry 5tructure unleashed during 
the past two decades, or are structural changes in ratemaking necessary? 

Are there alternative means of funding these programs other than through rates? 
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PANEL THREE: 


Presenter 


Panel Members: 


Looking to the Future 11:30 to 12:30 

Ashley Brown 	 Ohio PUC
 
(5 Minutes)
 

Commissioners 

Michael Shames Utility Consumer Action Network 
Executive Director 

Barbara Barkovich California Large Energy Consumers 
Consultant Assocation 

Bruce Foster Southern California Edison
 
Regional Vice President
 

Robert Glynn Pacific Gas & Electric
 
Senior Vice President
 
& General Manager, Electric
 
Supply Business Unit
 

Ed Texeira Division of Ratepayer Advocates
 
Director
 

Roger Sant AES, Inc.
 
Chief Executive Officer
 

Robert Resley San Diego Gas & Electric
 
Director of Electric Resource
 
Development
 

Ralph Cavanagh Natural Resources Defense Council 
Director, Energy Project 

S. Dave Freeman Sacramento Municipal Utility District 
General Manager 

John Thorndike Merrill Lynch
 
Managing Director
 
Investment Banking
 



AGENDA QUESTIONS FOR THE THIRD PANEL
 

Strategic Planning's report and parties' comments identify several trends which carrywith them significant implications for the industry and for regulation. 

The report suggests that these trends translate to the likelihood of increasedcompetition within the electric services industry, leading to a growing risk to utility marketshar:--both existing and incremental, and mounting pressure for greater customer choice 
through retail wheeling arrangements. 

These trends include, among other things, reform of the Public Utility Holding

Company Act and the Federal Power Act under the National Enerqy Policy Act of 1992;
increased interest in and reliance on regional resource procurement and transmission planninggroups; technological advances which allow increased bypass of the utility system; greater
reliance 
on utility auctions for the acquisition of demand- and supply-side resources;
challenges the industry faces meeting environmental standards; increased utility plant

retirement; and the potential for further electrification.
 

a) 	 Are the trends identifitA. or other trends parties wish to discuss, likely to alter

the structure of the industry; 
or can 	we expect few changes? 

b) 	 What are the implications of these future trends for the regulatory compact; and
specifically the utility's duty to serve in a more competitive environment? Dothey suggest that reform o" the compact is desirable and/or necessary? 

c) 	 Building on discussions from the first panel, to what extent do the trends
described in Chapter VII of Strategic Planning's report, or other trends, warrant 
a reexamination of the State's regulatory framework governing the industry?
Can the state's current programs governing ratemaking and resource 
procurement accommodate changes that are likely to occur? 

d) 	 To what extent does the continued pursuit of social programs (e.g., low emissionvehicles; programs for low-income consumers; economic development goals) mesh 
or conflict with the industry structure that is likely to emerge in the future? 
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PUBLIC UTILITIES COMMISSION 
STATE OF CALIFORNIA
 

SOS VAN NESS AVENUE
 

SAN FRANCISCO. CALIFORNIA 94102
 

DANIEL WM FESSLER 
TEL IA15) ,O'.3703 

PPCSIOEN? FAX (415) 703-5091 

May 14, 1993 

To Interested Parties: 

At our full panel hearing that took place on April 22, 1993, a sizeable majority, if not
all, of the participants responded affirmatively to the hearing's key question: Is it 
appropriate and preferrable to explore regulatory reform? 

Based on that response, we will hold a second full panel hearing to address the

critical task of crafting a vision for California's electric services industry. It is our firm

belief that a clear vision of industry structure must precede the redesign of California's 
reg-alatory framework. As such, we intend to explore alternative regui.tory strategies at our
 
third hearing scheduled for June 24th.
 

I have included the agenda and list of participants for the second full panel hearing:

"Crafting a Vision for California's Electric Services Industry." 
 We will hold the hearing in
the Commission's auditorium on May 25, 1993. 1and my colleagues look forward to your

participation.
 

Sincerely, 

Daniel Wm. Fessler ]
President 



AGENDA
 

"Crafting a Vision for California's Electric Services Industry"

Auditorium of the California Public Utilities Commission
 

May 25, 1993
 
10:00 A.M. to 3:30 P.M.
 

Chapter VII of the Division of Strategic Planning's report identifies several key trends
and events which combined are likely to influence the structure of the electric services industry.
These inclue the National Energy Policy Act of 1992; increased competition in the market for
generation, energy efficiency, and transmission services; continued technological innovation; the
increased development and significance of regional markets; and the gap in California between
the rates charged for electric service and the cost of delivering service. As a result of these
trends and events, Strategic Planning's report envisions a future industry structure with the 
following characteristics: 

o 	 An increasingly decentralized and highly competitive generation sector. 

o 	 Nondiscriminatory transmission access linking utility and nonutility providers to markets 
throughout the West. 

o The maturation of spot and futures markets for generation services. 

0 	 Some customers enjoy limited, though direct, access to both utility and nonutility electric 
service providers. 

o The increased potential for self-generation and threat of bypass of the utility system by 
consumers to whom a growing number of competitive service options becomes available. 

0 	 An electric utility market share increasingly at risk within its service territory. 

o Increased and aggressive participation by California's investor-owned electric utilities in 
markets outside its service territory, both within the U.S. and abroad. 



The primary focus of the discussion among panelists and Commissioners is the perceived 

role of the utility in the changing industry structure. Commissioners will therefore ask panelists 

to address the following questions: 

Do panelists agree with the perspective on industry structure offered in the Division 

of Strategic Planning's report, or do you regard an alternative industry ,tructure 
more likely? How should, and to-what extent can, policymakers influence industry 
structure? 

Given your view of industry structure, what specific duties ought the utility .ssume 

or abandon with respect to consumers and nonutiity service providers? What 

modifications, if any, does your view suggest for the utility's duty to serve? 

Does your view of the industry structure, or the view offered by the Division ki its 

report, pose specific difficulties for a utility expected to act as competitor in a 

commodity market, provider of energy efficiency services, and promoter of 
important sociai objectives (such as low emission vehicles, economic development, 

and assistance to lew income consumers)? 
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SCHEDULE
 

I. OPENING REMARKS OF COMMISSIONERS
 

II. PANEL ONE 10:00 A.M. - Noon 

Presenter: Philip R. O'Corner, Ph.D. Palmer Bellevue Corporation 
Chairman & President 

Panelists: Commissioners 

Jessica Laverty
Minority Counsel 

U.S. House of 
Representives Energy 
& Commerce Committee 

Donald Felsinger San Diego Gas & Electric 
Senior Vice President 

Donald Vial Economist 

Robert Glynn, Jr. Pacific Gas & Electric 
Senior Vice President 

Terry Thorne ENRON 
Senior Vice President 

Charles McCarthy Southern California Edison 
Senior Vice President 
(Invited) 

LUNCH BREAK: Noon - 1:30 

PANEL TWO: 1:30 3:30 

Panelists: Commissioners 

B. Jeanine Hul LG&E Power Systems, Inc. 
Vice President 

Michael Shames Utility Consumer Action Network 
Executive Director 

Barbara Barkovich Barkovich & Yap 
Energy Consultant 
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Sacramento Municipal
S. David Freeman 

Utility District
General Manager 

Natural ResourcesRalph Cavanagh 
Defense CouncilDirector, Energy Project 

Harvard UniversityWilliam Hogan 
Professor 
John F. Kennedy School of Government 



STATE OF CALIFORNIA
505 VAN NESS AVENUE
 

SAN FRANCISCO, CALIFORNIA 94102
 

C-,-1WT. 3~tu~ TEL, (de5) 703-3703PRESIDENT 
PAX. (415) 703-756 

June 11, 1993 

To Interested Parties: 

On June 24, 1993 the Commission will hold its third hearing on California's electric 
services industry. The hearing's focus will be regulatory reform strategies designed to meet 
the challenges posed by the changing nature of the industry. 

The hearing will take place in the Commission Auditorium from r :30 A.M. to 
approximately 3:15 P.M. I have attached an agenda and list of participants. 

Sincerely, 

iel . Fessler, 
Prcsidenr 



AGENDA 

FULL PANEL HEARING 
BEFORE THE CALIFORNIA PUBLIC UTILITIES COMMISSION
 

JUNE 24, 1993
 
9:30 A.M. TO 3:15 P.M. 

"Exploring Alternative Regulatory Reform Strategies
for a Changing Electric Services Industry" 

BACKGROUND 

At the Commission's second full panel hearing, utility representatives and other
panelists offered compelling visions for California's and the nation's electric services

industry, and the role of the utility within that industry. Neither the utilities, nor the otherindustry stakeholders and experts participating as panelists, agreed however to a common
visio-a for the structure of the state's electric services industry. 

For example, Southern California Edison Company expressed its view that
Californians would benefit most from an industry structure characterized by vertically
integrated utility service providers. By contrast, Pacific Gas & Electric stated that the rapidly
changing, highly competitive, electric services industry, and the Commission's reform efforts,
have persuaded the company to withdraw altogether from the market for new generating
facilities within its service territory. Like Edison, PG&E believes its vision is in the long
term interest of the company's customers, its shareholders, and the state generally. Finally,
San Diego Gas & Electric expressed support for, and believes both the company and the state 
will benefit from, either structure. 

The Goal of the Third Hearing 

Our third full panel hearing has two principal objectives: First, to provide each utility
the opportunity to present and recommend to the Commission its preferred reform strategy in
light of the company's vision offered at the May 25th hearing. Second, to allow
Commissioners, with the participation of other industry stakeholders and experts, to explore,
examine, and comment on the respective proposals. 

This latter objective is of particular importance to the Commission. Amidst the
dynamic and profound changes underway, and expected to occur, in the industry, the
Commission's fundamental responsibilities endure. Of primary interest and importance to
Commissioners therefore is the extent to which-proposed reform strategies enhance or hinder
the Commission's ability to fulfill its enduring responsibilities. At its core, the Commission's 



principal duty, among others, is that of establishing the terms of service to which the state's 
consumers of electric service are entitled. 

To achieve these objectives, utility representatives will present to Commissioners and 
a panel of industry stakeholders and experts their visions, and recommended regulatory 
strategies designed to accompany those visions. After each utility presentation, 
Commissioners and panel members will engage in a discussion, further examining each 
proposal. Each utility representative will be allotted thirty minutes to present its strategy.
Each ensuing discussion will last 45 minutes. 

The Components of a Reform Strategy 

1. 	 Why reform. 

In Chapter VIII of its report, the Division of Strategic Planning identified several 
reasons for which it believes reform is warranted. The report further discussed the criteria 
against which any reform strategy ought to be assessed. 

As the overriding impetus for reform, the Division's report asserts generally that the 
ratemakdng and resourceprocurement programs under current regulation mesh neither with 
today's industry structure, nor with the structure California is likely to face in the future. In 
addition, the report points to more specific reasons for which reform in California is 
necessary. These reasons include: 

0 	 The Commission's traditional cost-of-service regulatory framework provides weak 
incentives for the utility to operate and invest efficiently; 

0 	 The Commission's current regulatory program leaves the utility with unbalanced 
financial incentives when choosing among investments in energy efficiency, utility
sponsored power plants, and services purchased from other providers; 

o 	 The state's centrally managed utility resource planning apparatus is anachronistic and 
incongruent with the realities of an increasingly competitive electric services industry; 

o 	 The Commission's current regulatory program consists of a multiplicity of balancing 
account, rate case, resource procurement and other proceedings, which, when taken 
together, tend to inflate costs and threaten the quality of public participation and 
Commission decision making; and, 

o 	 The current regulatory program offers utility management limited incentives and 
flexibility to respond to mounting competitive pressures. 
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The potential effects of the problems idcntified by the Division are simple yet
profound: Higher costs to California's consumers of electric services; a hindrance to the 
state's economic performance, job creation, and its recover., from the current recession; and, 
the inefficient use of our natural resources. It is these effects, as well as others raised in our 
first two Full Panel Hearings, that propel this Commission forward in its examination of 
regulatory reform. 

As important as the specific problems identified in the Division's report are the two 
significant links it establishes. The first is the fundamental link between the financial 
incentives embedded in ratemaking and the potential effects those incentives bring to bear on 
utility management decisions governing onerations and investment. The second is the link 
between the way in which financial risk is allocated between utility shareholders and 
consumers, and the effect that allocation has ons the breadth ,nd scope of Commission 
regulatory proceedings generally, and our oversight responsibilities specifically. Strategic
Planning asserts in its report that the problems listed above demonstrate that the financial 
incentives embodied in the current framework, and the current allocation of risk between 
shareholders and consumers, may in some instances encourage utility decisions which could 
frustrate Commission efforts to further the state's interest. 

The report further recommends that many of the problems currently prompting reform 
could and ought to be addressed by better aligning the utilities financial incentives with the 
state's goals and priorities. Strategic Planning suggests that in so doing, the Commission can 
put in place financial incentives which prompt the utility to operate and invest more 
efficiently, while continuing to provide safe and reliable service. R.forms of this soit, the 
report asserts, can reduce the regulatory burden associated with numerous ratemaking
proceedings; allow the state to reduce the scope of central management of utility resource 
planning and acquisition; lower the cost of electric service to consumers; and spur economic 
growth in the state. 

Utility representatives are expected to address the manner in which their proposals 
address the problems listed here, and others they might wish to raise. 

2. A Context for Assessing Alternative Reform Strategies 

As discussed briefly above, the Commission's long-standing constitutional obligations
will endure as both the industry and the regulation that governs it undergo change in the 
future. These include universal service, safe and reliable service, and service which does not 
unduly discriminate among consumers. 

In addition, statutory responsibilities placed with the Commission over the past 
century, though never static, must also be adhered Theto despite changing circumstances. 
Division of Strategic Planning's report discusses in detail the duties and responsibilities which 
must be included in any discussion of potential reform strategies. These include maintaining 
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and improving the state's environmental quality; ensuring resource diversity in the electric 
services infrastructure serving Californians; and the pursuit of important social objectives 
such as assistance for low-income individuals, the Women, Minority and Disabled Veterans 
Business Enterprise programs, economic development and low-emission vehicle programs. 

Finally, the Commission attempts to balance these vital objectives with still others, 
including efficient use of resources; minimizing administrative costs; maintaining the integrity 
and quality of public participation; and the use of and increased reliance on market- and 
perforrmance-based regulatory solutions, when appropriate. 

These fundamental obligations will continue. The Commission encourages the utilities 
as part of this hearing to offer their perspectives on reform strategies which allow the 
Commission to fulfill these obligations, while at the same time providing the utility with the 
flexibility to pursue individual corporate strategies. 

3. Effectively Managing Change 

Any changes to the Commission's regulatory programs governing the state's investor
owned utilities must be well managed. Experience in the rapidly changing 
telecommunications and natural gas industries demonstrate that the Commission's oversight 
and monitoring function in the face of change is of comparable, if not greater, importance. 
With regulatory reform, the Commission must remain apprised of what works, what doesn't, 
and why. The Commission, and the utility for that matter, must, during periods of rapid 
change, retain the ability to make mid-course corrections when required. To make strategic 
corrections requires timely and useful information. As such the utility representatives should 
propose as part of their presentations a general description of how the utility intends to 
evaluate the extent to which reforms have helped to further the state's interests. 
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AGENDA OUESTION$ 

With respect to ratemak'nj: 
Do utility strategies propose to retain the entire array of cost adjustment, or "balancing," 
accounts, rate cases, and other Commission ratemaking proceedings and mechanisms? 

For those the utility believes ought to be eliminated, which, if any, alternative proceedings or 
mechanisms ought to replace them? Specifically, if the utility proposes to eliminate ex post
reasonableness reviews, on what alternative mechanism does the utility propose that the 
Commission rely to fulfill its oversight responsibilities? 

Do utility strategies rely on the Commission's tradiL:.nal cost-of-service regulatory 
framework, or do they look to performance- or market-based ratemaking approaches? 

With resDect to resourceDrocurement: 
Do utility proposals attempt to relign the financial incentives embedded in investment 
decisions governing energy efficiency, utility-sponsored plant construction, and services 
purchased from independent providers? 

Do utility strategies propose to retain the Commission's current planning and acquisition 
program, or to modify that program? 

On what specific mechanism would the Commission rely to fulfill its oversight responsibilities 
under any modifications proposed? 

With respect to consumer interests: 
How does the utility proposal ensu:e universal service for consumers who do not enjoy 
alternatives to utility service? 

In what manner does the utility-prui ,sed strategy offer the flexibility necessary to tailor 
services in a way that responds to the specific circumstances of consumers and business? For 
example, does the utility propose increased pricing flexibility? 

With resDect to increasedcompetition: 
How does the utility strategy mitigate the pressure, or eliminate the need, for retail wheeling?
And given the Energy Act's affirmation of competitive markets, how does the utility proposal 
strategically position the company for each of the various business functions it expects to 
pursue (such as generation, transmission, distribution, efficiency and others)? 

How does the utility strategy provide the transmission access necessary to ensure its 
customers benefit from the Act's provisions encouraging increased wholesale competition in 
generation. 

5 



SCHEDULE
 

I. OPENING REMARKS OF COMMISSIONERS AND 9:30  10:00 
INTRODUCTIONS 

II. PRESENTATION BY SAN DIEGO GAS & ELECTRIC 10:00 - 10:30 

Ill. DISCUSSION 10:30 - 11:15 

BREAK 11:15 - 11:30 

IV. PRESENTATION BY SOUTHERN CALIFORNIA EDISON 11:30 - NOON 

V. DISCUSSION NOON - 12:45 

LUNCH 12:45 - 2:00 

VI. PRESENTATION BY PACIFIC GAS & ELECTRIC 2:00 - 2:30 

VII. DISCUSSION 2:30 - 3:15 

PANEL MEMBERS' 

Ashley Brown Professor, Harvard University 

James Caldwell Technical Director, Coalition for Energy Efficiency and Renewable 
Technologies (CEERT) 

Phil Huyck Senior Vice President, Trust Company of the West 

Max Herbert Secretary and Solicitor, National Power, PLC 

Ed Texeira Director, Division of Ratepayer Advocates 

Dan Richard Principal of Morse, Richard, Weisenmiller 

Henry Riewerts Fuel Manager, Nabisco, Inc. 

Jack McNally Business Manager, I.B.E.W., Local #1245, AFL-CIO 

'Each of the members will participate on all three panels. 



Participants in June 24th Hearing 

Ashley Brown John F. Kennedy School of Government, Harvard University 

James Caldwell Coalition for Energy Efficiency and Renewable Technologies 

Max Herbert National Power, PLC 

Phil Huyck Trust Company of the West 

Jack McNally International BrotherhoodJ of Electrical Workers, Local #1245, 

AFL-CIO 

Dan Richard Morse, Richard, & Weisenmiller 

Henry Riewerts Nabisco, Inc. 

Ed Texeira California Public Utilities Commission, Division of Ratepayer 

Advocates 
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STATE OFi CALIFORNIA 

505 VAN NISS AVCNUIC 

5AN FRANCISCO. CALIFORNIA 94102 

T91. (4091 703-3703%L~tW~f=zI mJmirr VAX: .6611) 70e-70A
P cSCN--

July 15. 1993 

To Interested Parties: 

On June 24, 1993, the Commission conducted its third Full Panel Hearing on the
 

state's electric services industry and the governing regulatory structure. During the hearings
 
now facing the industry and its


Commissioners heard representative views on: the problems 


regulators: the trends likely to continue to affect the industry: and the options for reforming
 
there wasof electric services and its regulation. For different reasons,

the basic structure 
measure of regulatory reform was required in the competitiveuniversal agreement that some 

world now emerging. There was less agreement on the need for structural reforms of electric 

utilities although a number of parties did 	call for it. 

reform of the status quo is necessary. With
We stand convinced that comprehensive 

me benefit of the information exchanged 	at the hearings and through written comments. 

review of regulatory reform options and tne need for 
Commissioners are now emIbarking on a 


industry restructurin.
 

stated our interest in posing additionalweAt the conclusion of the June 24 hearing 
believe

questions for consideration. Attached is a set of questions on various issues that we 


for our continuing efforts. Supplement21 comments

will provide necessary nformation 


to these questions should be submitted by Monday, August 30 and
 
zontaaning your answers 

Two coies should be submitted to each
shouid be no more than 35 double-spaced pages. 

Commissioner's office (three copies for the President's office). with three additional copies 

the Division of Strategic Planning. One copy should be sent to each party
also submitted to 


on the attached list.
 

answers to the questions posed
We look forward to reviewing thoughtful and concise 


and anticipate a timely consideration of these tuportant issues.
 

Sinc-rely 

Fessler-~!,Wmn. 

president 

Enclosures	 BEST AVAILABLE DOCUMENT 



Questions Following Full Panel Hearings Before the California Public
 
Utilities Commission on California's Electric Services Industry
 

Parties are invited to respond to the following questions in as specific and concisely 
If parties' priordetailed a manner possible. Comments should not exceed 35 pages. 

submissions provide sufficient responses, please reference them here. 

A. The Reglato v Compact: Future Roles 

said during the heanngs about the exclusive, or monopoly, franchise the 
i. Much was 

and the utility's duty to provide universal service to 
utility enjoys within its service territory, 

within that franchise.consumers 

i) Should the utility be required to retain the duty to serve consumers who have 

competitive ateTauves to utility service 

for whom the 
Must increased choice through retail wheeling be granted to consumers

ii) 

duty to serve is relaxed?
 

The Division's report discusses at length the fact that this Commission and the 
2. 
California Legislature require the state's investor-owned utilities to participate in programs
 

designed to achieve important social objectives (e.g., development of low-emission vehicles
 

Low Income Ratepayer Assistance program, and the Women. 
and supporting infrasc'uc-ure, 
,.Inonrv, and Disabled Veteran Business Enterrise program). In some cases, the utility has 

the need 
of its own accord directly sought Commission approval to broaden its role based on 

Since municipal utilities and unregulated competitors
to achieve particular social objec:ives. 


are generally not the subject of Commission or Legislative programs designed to achieve
 
As 

important social objectves, they generally do not incur the costs of these programs. 
as competition within the industry intensifies. 

the utility may find itseif disadvantagedsuch. 

might the Commission and the Legislature explore in order to 
i) What alternative means 

meet these vital social objectives without placing parties at a competitive 

disadvantage? 

BEST AVAILABLE DOCUMENT 



the Commission's fundamental
3. 	 In the telecommunications and natural gas industries, 

Nonetheless, the means by which the 
responsibilities under the regulatory compact endure. 

Commission fulfills its enduring responsibilities in those industries continue to evolve. In 

particular, where workably competitive markets exist in those industries, the Commission has 

to discipline industry activities, abandoninglooked increasingly to market forces 

interventionist government central planning and forecasting techniques better suited to the 

realities of a bygone era. 

Do the current characteristics of California's elec ric services industry, and the 
by whichi) 

industry structure expected in the future signal 	a need to modify the means 
What specific

the Commission fulfills its duties under the regulatory compact? 


modifications ought the Commission explore?
 

B. Industrv Structure 

In response to the Division of Strategic Planning's report. some argue that
1. 

the erosion of the utility's monopoly 'ranchise,
developments in technology will accelerate 

Others claim that. in contrast to the
further threatening utility market share. 

a modest and imited role in 
teiecommunications industry. technological change will piay 


shaping the electric services industry during the next decade.
 

i) To what extent are :ecnnoiozicai improvements expected :o shape Caiifornia's e!ectric 

to ten years?se-vices industry over the next nve 

toH) To the extent advances in technoiogy are expected faciiitate bypass of the utility 

significant enough to merit -estruc.urng or the 
system, do parties view that threat as 

utility business 	 to avoid the potential for massive stranded investment, and to position 

California for an increasingly comoetitive electric services indus-y? 

.erorrn strateie:;.
2. The Division of Strategic Planning'*s report proposes four 

addressing 	both the industry and the state's -eguiatorv programs governing the industry (see 

The strategies described in the report. tiough comprehensive. are clearly not 
op. 165-193). 

or options. Each.
exhaustive: rather. they represent proposals along a broad spectrum 

rerorm strategy: the regulatory
however, addresses the four fundamentai subjects of any 


compact, industry structure. rate-naking and -esource procurement.
 

the specific positive and negative consequences of each of the four strategies
i) What are 

offered in the Division's report. Comments should address each of the four subject 

Against what specific criteria should assessments of each be 
areas listed above. 

your criteria similar to or different from those discussed in
weighed? How are 


Chapter VIII of the Division's report?
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ii) 	 During the course of the hearings, many parties suggested strategies not included in 
the Division's report. Please describe your preferred strategy (perhaps incorporating 
components of the Division's strategies), explaining specifically how that snategy 
addresses the subject areas and criteria mentioned a:ove. 

3. A significant portion of the three hearings focussed on the role of the utility. 

Specifically, Commissioners and participants'discussed at length the question of whether the 

utility ought to remain in the market for new generating resources to meet incremental native 

load. In spite of the fact that the role of the utility in elecic generation captured much of 

the discussion on industry structure, the Division of Strategic Planning's report and the 

ensuing hearings also addressed the utility's role in other segments of the industry. 

i) 	 Wlat specific benefits would accrue to California if the Commission bans investor
owned electric utilities from directly competing for the opportunity to construct new 

generating facilities to meet incremental load within their respective service 

territoies? 

ii) 	 Should the ban include utility proposals to repower and/or return to service existing 

generating facilit.es? 

iii) 	 Should the ban further prevent the utility from competing in its own service teritorv 

through any "exemtnt wholesale generators" (EWGs) Lt night create :onsiszent with 
Tide Vfl of te Nauonal Energy Poicv .c:A of 9c? 

If so. through what other stecfic arrangements might the utility brng to its customers 

and shareholders the potential benefits of PU'HCA reform with respec: to "spinning

off' existing generating assets? Should the Commission exoiicidy encourage die 

under 	certain conditions?utilities to form EWGs ,'Tom existing generatng assets 

iv) 	 What, if any. negative consequences might result erom an outright ban imoosed on the 

utility in the areas discussed in subsections i-iii above? 

v) 	 If the Commission determines that such a ban is appropriate, what specific reasons, it 

any, should comtel the Commission not to extend that ban to energy efflc:encv and 
other utlit,! demand-side management programs? 

vi) 	 Do paities believe that the utility, its shareholders. and the state's consumers of 

electric services generaily would benefit significantly if the state's investor-owned 

utilities transferred their transmission assets to affiliates or subsidiaries regulated on a 

regional or federal level? Would comoe"itfve markets be enhanced and regulatory 

burdens lessened if the utility's role no longer included electric transmission, but 

instead focussed on retail distribution? 

BEST AVAILABLE DOCUMENT
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C. 	 Ratemaking 

and several who provided commen=s to the1. Many participants to the hearings, 

Division of Strategic Planning's report, agreed that under the current regulatory framework,
 

the utility faces unbalanced incentives when choosing among investments in energy
 
and

efficiency, electric transmission and distribution, utility-sponsored construction, 

purchased power. 

Are these imbalances significant enough to merit reform of Commission ratemaking 

policies with respect to the financial risks and rewards tied to the various Lnvestment 

options 	listed above? 

Does a 	"price-cap"
ii) If so, what specific mechanism should guide such reform? 


mechanrism akin to the one established in the New Regulatory Framework governing
 

industry represent a preferable alternative?
the telecommunications 

to the 	hearings spoke in favor of dramaticaLly reducing, or
2. 	 While several participants 

-)f utility cost adjustment and balanc-ing accounts, the Commission heard
eliminating, the use 
little discussion of the reasons for retaining them. 

i) 	 What soecific reasons support retaining any of the Commission's current accounts?
 

Why do parties bejieve the Commission should eliminate them?
 

iU) 	 If the Commission determines that cost adjustment accounts ougnt to be scaled back, 

sucn reorm incrementally, or should a 
or eliminated, should the Commission pursue 

more comprehensive strategy be sought? 

Would reform of cost adjustment accounts alter utility risk such that the Commission 

ought to revisit, or adjust, the utility's authorized rate of re"urn? 

The Division of Strategic Planning's report cites instances in which traditional3. 
regulatory 	 pricing policies may frustrate economic efficiency goals, acntally encourage
 

to overcome competitive threats. The report

uneconomic bypass, and hinder utility efforts 


further describes Commission efforts to mingate these effects, noting that the changes made
 
some cases. may create still others (see


may not compie:ely eliminate the problems. and Ln 

pp. 76-79 and 149-152). 

and the potentially growing
i) 	 Given the increasing threat to utility market share, 

should 	the Commission expandnumber of competitive options available to consumers. 
Is the current invertedthe utilitv's ability to price differentiate among customers? 


rate structure compatible with an increasingly competitive electric services industry?
 

Or are 	the incentives embodied in the C6mmission's current policy governing the
 

"interruptible rate" program. the incentives tied to its "Expedited Application
 

BEST 	AVAILABLE DOCUMENT 
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Docket,"' and the Commission's "Equal Percentage of Marginal Cost" rate design 

policy adequate to allow the utility to compete? 

ii) 	 Do the Commission's EAD and interruptible rate policies place a disproportionate 
share of the financial risk associated with bypass on so-called "captive" customers, 
that is, on consumers who do not geaerally have the same degree of choice as large 

consumers of electricity, toward whom such policies are targeted? 

Should shareholders bear the risk of all, or some portion. of the revenue shortfall 

associated with discounted contracts? What precise regulatory mechanism would 

govern the distribudon of that risk, and the potential shortfall in revenues that might 

accompany it? 

iii) 	 To the extent the utility is allowed greater pricing flexibility, should the Commission 
recuLre the utilities to "unbundle." or disaggregate. the costs of soecific uiilitv 
services, thus providing consumers with a broader array or ootions while ensuring 

that "he utility charges prices wnaich reflect the cost of aeLivering those services? 

D. 	 Resource Procurement 

1. 	 Both the hearing participants and nterested parties offenng comments to the 

Division's report argued nat Califormia consumers wiil not accrue ic oene-its of a 

comoearive gene-aton sector aosent nonaiscrnminatorV ,noiesaie transmission access. 

other.ise mown as "wheeling." This Commission has long recognized the ctrcal rote of 

,ransmission access in the deveiopment of competitive wholesale markets for power. 

Reendy, California's industrv-soonsored efforz to f'orm a transmission organization. :he 

Western Association for Transmission System Coordination. or "Watsco," has experienced 
aifficulties reaching consensus on traansmission access poiic!. 

iF) 	 Must Commission acceotance of any resource procurement reform package be 

contingent upon the estabiishment or a workabie solution "o transmission access, or 
can the Commission delink resource procurement rom transmission reform? 

"The Commission suspended 'Es E.pezited Appiication Docket "or electric contracts in 1990. 
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Organizations Submitting Replies to the July 15th Questions: 

American Wind Energy Association
 

Association of California Water Agencies
 
California Department of General Services
 

California Energy Commission
 

California Large Energy Consumers Association
 
California Legislature, Assembly Natural Resources Committee
 
California Manufacturers Association, 
 California Cogeneration Council and
 

National Gas Resources L.P.
 
California Public Utilities Commission, Division of Ratepayer Advocates
 
Center for Energy Efficiency and Renc;wable Technologies
 
Department of the Navy, Office of the General Counsel 
- Western Division
 

Destec Energy, Inc.
 

Edson + Modisette
 
Richard F. Hirsch, Professor, Department of History, Virginia Polytechnic Institute
 
Independent Energy Producers Association
 

Industrial Users 

KENETECH Corporation 
Municipal Utilities (Northern California Pover Agency, City of Anaheim, The Power Agency 

of California) 

National Power PLC 

Pacific Gas and Electric 

Pacificorp 

San D:ego Gas & Electric 

Sierra Pacific Power 

Southern California Edison 

Toward Utility Rate Normalization 

Watson Cogeneration 'cIpany 
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Western Systems Power Pool Members (1/25/94) 

1. Arizona Fecmc Power Coop 
2. Arizona Public Service 
3. Bonneville Power Administration 
4. British Columbia Hydro & Power Authority 
5. Cajun Elictric Power Coop 
6. California Depxrment of Water Resources 
7. Central &Southwest Servics
 
8 Central Louisiana Electric
 
9. Cit of Anaheim
 
10 City of Farungtom NM
 
It. City of Los Angeles Department of Water & Power
 
12 Cutm of Riverside
 
13 City of Santa Cla
 
14 C tiUlitie ofSpringfield. MO

15 Coum orLos Alamos 

16 Deseret Generation & Transmission Coop
 
17 Lotus Drcyfus Electric Poir. Inc.
 
!1. Emergy Semoes
 
19 Eugene Water & Elecuic Board
 
20 Hetch HtchI.v Water & Po%%tr (CCSF)
 
21 Idaho Power
 
22 Inpcrial Irrigtion District
 
23 Kansas City Power & Lighl
 
24. Metropolitan Water District of Southern Californa 
25. Modesto Inption Dstrict
 
26 Motana Pover
 
27 Nevada Power
 
28 Northern Californiz P(wer Agc.
 
29. Oklahoma Gas & Electric 
30. Pacific Gas & Electric
 
31 Pacificorp
 
32. Plains Electric Generauion & Transmsaon Coop 
33. Portland General Electric 
34. Public Service of Colorado 
35. Public Semicc of New Mexico
 
16 Pngel Sound Poer & Light
 
37. Rocky Mountain Generation Coop 
38. S rameno Municipal Utilities District 
19 	 .xll Riher Project
 
Ut.San Diego Gas & Electric
 

41. Seattle City Light 
42. Sier Pacific Power 
43. Soutlern California Edison 
44. Southwesern Public Scmict 
Al. Tcson F.lewnc Pm%-r 
46. Turlock Irrigation District 
47. Utah Associated Municipal Poncr SA siciu 
4,R Waihingwn W:ter Pcwer 
49. Western Area Prr Administazion (Phocitj 
5U. Western Area Po%er Admin~istrauon tSacramnrno) 
51. Western Area Power Adminiuration (Stilt Lake City) 
52. Western Resources. Inc. 
53, Westplains Energy 

CHF 2/03194 
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ORDER INSTITUTING RULEMAKING 
ON THE COMMISSION'S PROPOSED POLICIES 

GOVERNING RESTRUCTURING OF CALIFORNIA'S 
ELECTRIC SERVICES INDUSTRY
 

AND
 
REFORMING REGULATION
 

FESSLER, PRESIDENT OF THE COMMISSION, CONCURRING: 

Ijoin my colleagues today in initiating a vital dialogue respecting the 
future of the electric services industry in California. The attempt to harness 
the forces of competitive generation while at the same time aligning the 
interests of all classes of electric ratepayers and the shareholders of our 
state's investor owned utilities presents a daunting challenge.
Notwithstanding the difficulty, I am persuaded that the challenges addressed 
by our proposal are, in large part, already upon us. This being so, our task 
as a society is to adapt to changed circumstances while preserving our social 
values and aspirations. I thus agree with Governor Wilson that the 
traditional goals entrusted to this Commission-the assurance that 
Californians will have access to reliable, least cost and environmentally
sound electricity-endure as the bedrock of our policy. They are not 
candidates for amendment. As a consequence I believe it vital that our 
proposal be seen for what it is, an altered strategy for the pursuit of constant 
goals. 

In this context I write separately to expose two concerns that will 
occupy my attention in the months to come. They are: (1) fear that we are 
about to entrust the well being of California ratepayers to market forces 
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which are not containable within our geographic frontiers and may not be 

congruent with any established governmental jurisdiction; and (2) insistence 

that we not lose sight of the one feature of what is popularly known as the 

"English model" that may prove difficult for us to replicate and yet which 

may be responsible fbr the success that restructuring effort has accomplished 
The first arises in a macro 

to date. Both are ultimately reliability concerns. 


or industry wide focus; the second in the micro or transactional level.
 

In the broadest sense any reform must take into account the issue of 

future role in the public/private
governmental institutions and their 

must evolve with altered circumstances. In 
partnership which also 

was contained in vertically integrated utility
yesterdecade the industry 
operations conducted within clearly defined service territories all within the 

In such a climate the primary role for regulating
jurisdiction of a host state. 
the monopoly provision of a vital necessary fell to the several states and 

posed little strain on the federal system.' Thus the match between economic 

precise and well understood.wasactivity and governmental oversight 
and the erosion of the integrated monopoly

Today, much has changed 
occasioned by both technology and revised conceptual thinking undermines 

the most fundamental assumptions of a regulatory order which must be 

changed 
As an abstract proposition I endorse reliance upon the forces of 

competition and agree that they represent a superior disciplinary force than 

over time by any system of governmental estimate 
can be supplied 

or 

But to say that the era of command and
planning of which I am aware. 

control has passed does not prompt the conclusion that the generation, 

'Imake this statement aware that the movement of natural gas and electricity 

across states touched upon issues of interstate commzrce with the consequent role 

of the Federal Power Commission and its modem successor. 

2 
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transmission and distribution of this vital commodity has passed beyond the
interest of society or the governance institutions which it has created to 
guard those interests. Herein lies a problem which we must surmount. The 
forces of a competitive marketplace for generation which have eroded the 
integrity of service territories are neither contained nor are they containable 
within the State of California. This being said I do not see the solution in the 
expedient of shifting responsibility to the Federal Energy Regulatory
Commission or any other instrumentality of our national government. I
reach this conclusion because I deem the market for electricity to be 
governed by a transmission grid which embraces more than a dozen Western 
states, two Canadian provinces, and the Mexican states of Baja California 
Norte and Sud. To describe the market is to depict the political problem.
We have no institution or combination of institutions which can easily and 
effectively monitor industry performance within this market nor police
against discrimination, anti-competitive practices, or unfair dealing.

There is an even more pressing reliability concern with bilateral 
transactions which was the topic of a recent conversation with my colleague
COMMISSIONER CONLON which focused on what is popularly termed the 
"British pool." To my mind the pool is the heart and source of the 
accomplishments of that reform. A subsequent note from COMISSIONER 
CONLON memorialized the major points of our discussion: 

To some extent, the pool could be considered as offering 
a 'bundled' service package of (1) a spot market for electricity,
(2) a coordination of transmission services and access, (3)

voltage support and system reliability, and (4) back-up power
 
support in case of non-performance by energy suppliers. Absent
 
a government-created pool, a consumer wishing to choose as
 
energy supplier would have to undertake separate negotiations
for each of these four services, and the consumer's choice of 

3 
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some of these services (such as the transmission path) may 

impose additional and unanticipated costs on other consumers. 
Although in the future each of these services may ultimately be 

separately packaged and priced competitively, it may be 

unrealistic that each will spontaneously be created during the 

transition period. Therefore, a pool may minimize transaction 

costs for those customers choosing direct access as well as 

eliminating the financial and opc;rational risks that would 

otherwise be inherent in traditional bi-lateral arrangements 
between buyers and sellers. 

While I may quibble with the assertion that the pool must be created by 

government, I agree with his observations and wish to develop my 

colleague's last point for it addresses the reliability issue. 
In a recent issue of the ElectricityJournalI outlined my concern that 

the substitution of purchased power for generation additions financed, 
constructed, owned and operated by a utility necessitates that society shift 

trust in the reliability and availability of that portion of the system from 

status to contract.2 This shift poses particularly pointed implicatiohs for me 

as the only borrowed contracts teacher on this or any other utilities 

commission. I questioned whether we have in California a legal infra

structure capable of providing timely, informed, principled and predictable 

declarations of rights and remedial orders when, through circumstance or 

choice, a party fails, refuses or defectively performs on a contractual 

undertaking. To the extent that the British pool divorces the arrangements 

for the physical generation, transmission and delivery of electricity from the 

contracts which attempt to apportion economic outcomes, my fei,,s of a 

2Fessler, FROM STATUS TO C')NTRACT: RELIABILITY CONCERNS AND INFRA-

STRUCTURE WEAKNESS, 6 ElectricityJournalNo. 7, p. 33 (1993). 
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threat to the reliability in the face of inevitable contract failure are substantially reduced.3 Absent such a device, it is my position that we are illadvised to shift reliance to bilateral contracting which will almost certainlyfeature parties legally domiciled in differing and distant jurisdictions. In theweeks and months to come I will be interested in the views of others as to
whether these fears are factual or fanciful. 

San Francisco, California
 
April , 1994
 

itt 4 
Daniel Wm. Fessler, Presidentof the Commission 

3Termed "contracts for differences," these private bilateral bargains have astheir objective providing price stability over time to parties adverse to bearing thedictates of the spot market. They do not govern the actual physical transaction withrespect to generation, transmission or delivery of electricity and thus the breach of acontract for differences occasions no threat to the security of supply. For practicable purposes, all physical transactions are done within the context of the pool.Delay or imprecision in providing a remedy for breach of a contract for differencesis a serious matter to the immediate parties but poses little threat to the broadersociety. Indeed, the transparency of the cost of the commodity makes the calculation of consequential damages a rather straightforward proposition-thus avoidingthe burdens to the judicial system of having to devise equitable remedies at theinsistence of a victim of breach for whom the damage remedy at law has proven
inadequate. 
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Forested a"eas also facilitate the use of wood for 
residential use, although residential wood use is 
more evenly spread throughout the states than 
wood used for industrial purposes. Many residen-
tial wood users gather wood at little cost. 

Wastes from agriculture, such as orchard prunings 
in California and sugar cane wasLes in Hawaii, 
boost biomass energy usage in many states. The 
availability of agricultural resources also help ex-
plain why Illinois and Iowa are the leading 
producers of alcohol fuel. Ethanol production
provides a secondary market for corn grown in 
those states. 

Geothermal: California is the leading geothermal 
electricstatebecauseithasararetypeofgeothermal 
resource that is the most economic to tap. Specifli-
cally, The Geysers, located about 70 miles north of 
San Francisco, tap a diy steam reservoir which can 
be fed directly to the electrical generating system.
Of the 2,790 MW of developed geothermal capacity 
in California, 2,069 MW are located at The Geysers. 
About 70% of The Geysers plants were built by 
Pacific Gas and Electric, the first of which came on 
line in 1960.2 

The more common type of accessible geothermal 
resourcesarelower-temperature, liquid-dominated 
ones that must either be passed through aseparator 
(to produce steam) or a heat-exchanger before 
electricity can be g8lrttLL 

Energy Use inthe Forest-
Products Industries 

A large forest-products industrial theSheastbuilt upon the forest resources of the Southeast, 
Northwest, and Northeast. These industries - in-
cluding companies such as Scott Paper, Boise-Cas-

cade, Weyerhauser, and Gaylord Container Cor-
poration - use wood wastes from their operations 
to meet the majority of their energy needs. Very
little of this waste is suitable for merchandising, but 
it can serve as fuel for many energy applications, 
including boilers, cogenerators, kilns, dryers, and 
gasifiers. 

Sine eergeprcesroharly .'n197,te US.
Since energy prices rose sharply in 1973, the U. 
pulp and paper industry, by using waste fuels, has 
cut its total consumption of purchased energy and 
fossil fuels by about 18% while manufacturing out-
put has risenbyabout 34%. Inaddition to meeting
energy need!, utilizing wood wastes also solved
another major problem for the industry: waste dis-

posal. Millions of tons of wood waste had to be 
taken care of by setting aside land on which to pile 
itor by burning it, both of which caused environ
mental problems. 

Now, the forest-products industries solve their 
energy and waste problems simultaneously. For 
example, Scott Paper Company's plant in Mobile, 
Alabama, burned over one milion tons of wood for 
energy in 1989, 10% of .-.,hich were wastes from its 
own operations. 

Today, the p,lp,paper and paperboard industry 
which ranks as the third largest energy-consuming 
industry after chemicals and primary metals - ob
tains over 56% of its energy from wood wastes.6 

The lumber and wood products industries ul
 
wood waste to furnish 75% of their energy needs.
 

Because of the size of these industries, they use a 
substantialamount ofbiomassenergy,representing 
the bulk of the 1.77 quads of biomasj energy used 
in the industrial-commercial sector. As a result, 
biomass satisfies over 7,oftheenergyneedsofthe 
industrial sector overall. 

State Policies
 
Promoting Renewable

Energy Development 
State government policies have also been important 

inthedevelopmentofrenewableenergy. 

State forestry and other agencies in some 
southeastern states, particularly Georgia, North 
Carolina, and Alabama, have aggressivelypromoted wood energy use both within the forestprdcsidgti adhouotteeonmsproducts industies and throughout the economies 

°of the states. 1 The same is te of Maine, M o h tts h aei reo anMn 
nesota, the Pacific Northwest in general, and 
HawaiLli
 

For example, Alabama's state energy office spon
sors a loan program, supported by oil overcharge 
funds, to assist small secondary forest-roducts in
dustries in purchasing wood boilers.' In Caifor
nia, wood use was encouraged through a 

demonstration program that helped fund severalcommercially-available biomass technologies to 
collect and convert biomass residues to energy.

The generation of electricity from biomass, solar, 
wind, and geothermal resources has been greatly
influenced by the 1978 federal Public Utility
Regulatory Policies Act (PURPA) that requires 
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utilities to purchase electricty from certain qualify-
ingfaciities, iludingthoseoperatingwithrenew-
able fuels. 

The leading biomass electric states, California, 
Florida, Maine, Georgia, Alabama, and Oregon, 
are all host to many forest-products industries 
whose use of cogenerators - which sequentially 
produce both usable steam and electricity from the 
same fuel source - began long before PURPA took 
effect. However, PURPA has encouraged paper 
and lumber companies to further utilize their wood 
wastes and sell excess power to utilities.14  

PURPA is particularly useful to these industries 
because they cannot always use all of the steam 
produced from their wood-fired boilers; PURPA 
allows them to convert the steam to electricity and 
sell it under contract to local utilities. For example, 
in Alabama, Scott Paper generates power from a 
100-MW plant, built in 1983, fueled by bark and 
other wood wastes. While most of the electricity is 
used on site, excess power is sold to the Alabama 
Power Company. 1

5 

In addition, non-industrial entities operate 
biomass-fired plants under PURPA contracts in 
these heavily-forested states. For example, in 
Maine, which is 90%forested, there are nine stand-
alone biomass power plants averaging 25 MW 
each. 6 

California's Promotion of Renewable Energy 

California's leading position in bioms electric 
capacity, as well as in every other category of non-
hydro renewable-fueled electric capacity, can be 
attributed to a confluence of tax, research, and 
regulatory policies implemented by thestateduring 
the late 1970"s and early 1980's. Particularly impor
tant were the requirements California imposed on 
utilities as its method of implementing PURPA. 

While California is endowed with a large and 
diverse renewable energy resource base, it was a 
range of progressive policies implemented during 
the administration of Governor Jerry Brown that 
encouraged the development of those resources. 
(Many states have as good or better biomass, wind, 
soiar and geothermal resources - see Resource 
Availability, section 8 - but for the most part these 
have not been developed nearly as successfully as 
in California.) 

The policies implemented in California were 
motivated by the doubling of oil prices following
the 1973 oil embargo, a time when the state was 

dependent on oil and gas for over 60% of its 
electricity. 17 These price shocks, coupled with the 
unavailabilityof in-statecoal resourcesand the pas
sage of legislation r~tricting further nudear power 
plant construction provided stimulus for the 

-government to encourage the development of its 
indigenous renewable energy resources. 

Until that time, renewable energy developers could 
not attract investors because renewable energy 
technologies, especially those providing electricity, 
were largely untested and because there was no 
guaranteed market for their power. 

The state therefore implemented a wide range of 
programs and policies to overcome the hurdles 
facing these technologies. These included tax 
credits, research and development programs, 
resource availability surveys, and the favorable im
plementation of PURPA. The legislature also 
created the California Energy Commission with an 
explicit mandatV to promote research on alternative 
energy sources.--

These policies have served their intended purpose, 
contributingsubstantiallytocostdeclinesof ,-75%2
for wind and solar technologies since 1980.2 

Tax Credits: The state offered a commercial
 
solar/wind energy invetment tax credit, originally
 
55%, from 1978 to 1988" that helped to overcome
 
high up-front capital costs. (After being allowed to
 
expire, a 10% credit was implemented in 1989 for
 
commercial and indutrial applications of solar
 
electric technologies. ) Along with federal

credits,* the state credit was particularly important
 
to the emerging wind, solar thermal electric, and
 
photovoltaic technologies, allowing them to be im
proved, refined and deployed on a large scale. 

Research & Development Programs: Research, 
development, and demonstration programs have 
helped prove the viabilityof renewableenergy tech
nologies to potential investors and users of those 
technologies. For example, the state encouraged 
wood use through its Biomass Demonstration Pro
gram run by the California Energy Commission 
from 1980 to 1987. It helped fund 19 commercially
available biomass technologies, 10 of which were 
electric, to collect z-nd convert biomass residues to 
energy. This program pi-oved to potential biomass 
energy users that biomass feedcsocks could be suc
cessfully collected and processed, and that plants 

*The federal government had a 10% energy tax credit for 
wind, solar, geothermal, and biomass from 1978 to 1985,
alongwithalO%businessinvestmenttaxcreditandrapid
depreciation for alternative energypjects. 
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could b1operated effectively to convert biomass to 
energy. 

energy research andCalifornia still conducts 
devec.k*-ment, though on a smaller scale, through its 

Energy Technologies 


Advancement Program (ETAP),initiated in 1985. 
ETAP provides from $2 to $5 million in RD&D 
funding each year, with the private and public sec-

tors (universities, utilities, and other institutions) 
For ex-contributing upwards of $200 million. 

ample, through ETAP, the state participates, with 

the utility industry and the private sector in 

Photovoltaics for Utility-Scale Application, a pro-

gram to develop large-scale centralized photovol-

taic systems for utilities. The ETAP rgram is the 

only one of its kind among the states. 

The state also has a Geothermal Resource Develop-

ment Account that allocates between $2 and $3 
million each year to local governments to identify 

and develop geothermal resources. 

Resource assessmentsResource Assessments: 
conducted by the state in the late 1970's and early 
1980's pinpointed prime solar and wind resources 
- providing these industries with the same support 
provided routinely by the U.S. Geological Survey 
and other agencies for the oil and gas industries. 
For example, wind resource evaluations deter

mined which areas of the state had average annual 
wind speeds of 15 miles-per-hour or greater. These 

efforts ultimately identified the Altamont, San Gor-
gonio and Tehachapi mountain pass areas as prime 
areas for development. Today, these areas are 

home to most of California's 14,000 wind turbines 
- which account foi 780% of the world's wind 
electricity generation. 

Implementation of PURPA. Of the many policies 
implemented during the late 1970'sand early 1980's 

that helped spur the development of renewables in 
wasCalifornia, perhaps the most important the 

state's innovative implementation of PURPA. 

Specifically, the Public Utility Commission (PUC) 
mandated that utilities offer qualifying facilities 
(QFs) a set of standardized contracts that set the 
prices at which they would purchase power. Pre-
viously, QFs had to negotiate contractsindividually 
which was difficult and time-consuming. The new 
standard contracts also allowed QFs to overcome 

the considerable market power advantage held by 

the utilities which were often reluctant to purchase 

power from QFs.28 Most importantly, some of the 
standard contracts offered fixed rates that provided 

the price security necessary for develolgs to 
finance long-term, capital-intensive projects. The 
fixed rates also provided some security for 

ratepayers by stabilizig the power costs that 

•-tities had to pay QFs. 

"Themost important of the standard contracts, the 
renew"InterimStandardOffer#4"(SO4),provided 

able energy-based QFs with fixed capacity pay

ments* for 30 years and fixed energy payments for 

10 years at a time when oil prices were expected to 

remain high. Additionally, the energy payments 
had built-in price escalators. The "Standard Offer 

#2" provided fixed capadty payments for up to 30 
years but based energy payments in part on fluc

tuating oil and gas prices, or true "avoided cost." 

Other standard contracts were based solely on 

avoided energy and capacity costs. 

Most of California's wind, solar, and biomass
fueled electric plants and some of its geothermal 

- and continue to be electric plants have been 
developed under the S04 contracts sigi ted between 
1983 and 1985. The S02 and S04 contracts were 
suspended by 1986 due to the QFs' overwhelming 
response which led to concerns about excess 
capacity. Also, with the fall in oil prices, it became 
apparent that the forecasted fixed contract price 
would exceed thgactual cost of generating power 

from oil and gas. 

Thedecision to offer long-term, fixed-payment con

tracts was clearly beneficial. Sufficient QF develop
ment avoided the need for utilities to build new 
plants. It also demonstrated that QFs can be suc
cessfully integrated into the utility system, and it 

proved that QFs can be relied upon to provide firm 
to meet the electric system's technicalcapacity a 

standards. 

Other Factors Explaining
 
Leading States
 

Landfill Gas/Biogas Most of the data in this report 

is from landfill gas sites which are more extensively 
tracked than biogas plants. Methane gas generated 
in landfills has been used for energy purposes since 
the mid-1970's. PURPA, along with tax incentives, 
spurred the development of this resource more for 
the generation and se of electricity than the sale of 

-the gafordirectuse. Becauseof Califora'sSO4 

contract, most of this development has occurred in 
n California, many

that state. Additionally, 
_i __________man 

_tate _Addiionaly,that 

0 reflecting the value of added capacity at the reserve 
margin 
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7. State Policy Options
Many policy tools areavailable to incease the pace strengthened, or if expected costs for radioactive
of renewable energy development in the states -. w a nl Pt d cos ioive 
Some of these ae outlined below. ris. Ifonly near-tem costs are considered, these 
1) Fator extenal costs into utility Procurement 
decisions. 

External costs of electricity production include en-vironmental and social impacts such as air quality,
acid rain, effects on human health and agriculture, 
waste disposal, and employment. These costs arenot currently reflected in the market price of energy 
even though theyare eventually incurred by society
in one form or another. 

Factoring these costs into the utility planningprocess- through least-cost planning and competi.
tive bidding programs  is one way of correctingthis market imperfection. It also might be the singlemost effective way of promoting energy efficiency
and renewable energy in the electric sector by requinng the evaluation of all resources on the basis
of their true costs and value to society. 

Assessments of externalities must adequately value
these external costs, however, or they will notachieve the intended purpose of correcting market
imperfections and may not spur the development
of renewables. a 

2) Direct utilities to use life-cycle costing techni-
ques in procurement decisions. 

State public utility commissions should requireutilities to define the true costs of all competing

projects on a life-cyde basis. This is important for
at least two reasons. 

Firt 

ifcts aredneabl ecle ae c nly
o
fcostsaredefned ona life-cyclebasis. If only

initial construction costs orearly-year costs are con-
sidered, the process will be biased against renewable energy projects because they tend to have 
higher up-front capital costs and no credit will begiven for their lower, predictable long-term costs. 
Secon, while fossil fuel project developers may beebe 
able to purchase fuel at predictable (and currently
relatively low) costs over the short-term, long-term
prices are subject to substantial variation and escalation. Fossil fuel and nuclear fission tech-nologies are also prone to future cost increases ifrequirements for environmental controls are 

uncertainties are not reflectea in procurementdecisions. 

3) Implement least-cost planning programs.
States should adopt least-cost planning programs

lesto irstainthos 
opatrion ilig ene efirtiency whose overallOptsd io uding energ eefitiency, whose overat 
c efned to reflet extnaliies) arethe lowest. 
Alternatively, states mandate that certaincanamounts of capacity be filled only by energy ef
ficiency programs and renewable energy technologies. 

4) Require utilities to compare the cost of grid-extension tostandalone renewable techtogies. 

When utility power lines must be extended one
luarter mile or more to provide power to new or 

previously unconnected customers, or whenremote grid fines must be upgraded, it may be less
costly to ratepayers for the utility to install a standalone renewable energy system instead. For example, Photovoltaic systems with back-up storage

Ore generally more cost-effective than extending 

power lines by one-third mile or more.
 
5) Direct public utility commissions to offer in

centives for utility investment in renewables. 
To encourage utility investment in renewable energy technologies 
 state utility commissions candefine acceptable utility investment costs for
renewable technologies and guarantee full cost
 
recovery of these investments. Commissions can
al offe ru active rates of return for in
vesting in renewable facilities.
 

6) Create effective state energy offices. 

Adequate energy office staff and resources are es
sential to evaluate state renewable energy resourcesand to plan effectively for their development. Ener
gy offices can also coordinate other state policiesand programs designed to promote renewables. 

Unfortunately, many states have down-sized oreliminated their energy offices during the pastdecade. This has occurred as a result of general 
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budget constraints coupled with a complacency 
over energy matters due to low energy prices which
prevailed during the second half of the 1980s.However, rising oil imports and energy-related en-
vironmental problems demand executive-level at-tention and managemet. 

7) Conduct specific renewable resource evalua-tions. 

Evaluating renewable energy resource availabilityin each state is a prerequisite for comprehensivestate energy planning. Many states conducted resource evaluations for renewables in the 1970'sand early 1980's, and some continue to do so. Forexample, the Northwest Power Planning Council 
has undertakcen extensive resource evaluations in aseries of staff issue papers geared towards its 1990Power Plan. Likewise, the Minnesota Departmentof Energy has been conducting assessments of windspeeds throughout the state since 1984. 

8) Set overall goals for reducing fossil/nuclearfuel use. 

Many states are now setting airemissions reduction 

goals which can serve as targets to be reached

through other state policies that encourage cleanerenergy technologies. For example, a 1989 executive 
order by Vermont Governor Madeline Kunin
directs state agencies to submit plans to reduce acid
ramin precursors and greenhouse gases by 15% below
current levels and to reduce per capita non-renew-
able energy consumption byat least 20%bytheyear2000. Califinnia'sNovember 1990 ballot is likely to
contain a measure that, if passed by the voters,would direct the state to implement aplan to reduceannual emissions of carbon dioxide - the majorgreenhouse gas  by 20% by theyear 2000, and 40%by 2010. 

in 1991 even though emissions reduction is not
"quired until 1995. 

w Implement state and local governentprocu*e. 
ment programs.
Local, state and federal procurement 

moniestogether account for nyarly 18% of the entire U.S.gross national product. State and local government
purchases can therefore have a tremendous influence on the marketplace. By purchasing renewable energy technologies for use in governmentfacilities and equipment in every instance wherethey are cost-effective when compared on a Lifecycle basis, governments can spur the development

and use of these technologies. 

State and local governments can purchase vehiclefleets that run primarily on biomass-derived alcohol fuels and can mnndate that a fraction of allcorporate fleets use alcohol fuels as well. 
By creating a larger market for renewable energytechnologies, the unit cost of these technologies ivill
be reduced through economies of scale. Quality can
also be improved through performance standards
 
set by the state.
 

10) Create state programs to promote renewable
 
energy.
 

State education and promotion programs areessential to educate the private sector about renewable energy technologies and encourage their use.Many types of programs can be developed, such
those outlined below: 

Research, Development and DemonstrationPrograms: State programs can fund research and 
y 0nologies, development efforts for renewable energy tech-

LnitsreauthorizationoftheCleanAirActCongress and support the demonstration of full
will require reductions in power plant emissions 

scale commercial technologies in the market toprove their feasibility to industry. These efforts cancausing acid rain beginning in 1995. State utility
commissions should encourage utilities to invest in 

be funded jointly with industry.
renewable energy technologies and energy efficien-cy programs as an acid rain control strategy. 

Solar Building Design Training: The educationand training of professionals in the building in-
The clean air legislation currently pending in Con-

dustries, which are very decentralized, is importantto make routine the incorporation of solar designsgress is likely to contain a provision that will en- in new ctnstruction.courage this practice by allowing utilities to earn State and local governmentscan co-sponsor workshops with the building in"emissions allowances" if they reduce emissionsthrough such investments. These allowances could 
dustry to train builders on using guidelines that

be used for z utility's own 
have been developed by the Passive Solar Infuture growth or be dustries Council and the Solar Energy Researchtraded to other utilities. The bill encourages early Institute?reductions since allowances can be earned starting 
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States can also develop and promote materials of. 
their own,as many states have, that explain which 

particular solar design techniques are most ap
propriate and cost-effective for regions within the 
state.4 

Promoting State Industries: The Massachusetts 
Photovoltaic (MW)Center serves as a model for what 
states can do to facilitate solar technologies. The PV 
Center not only promotes the state's photovoltaic 
industry by encouraging the use of PVs in Mas-
sachusetts through government procurement and 
other programs, but also promotes the state's PV 
industries in overseas markets. (Unfortunately, 
due to state budget constraints, the center was 
recently reduced in size.) 

Facilitating the Use of Biofuels: Wood Froducts 
and agricultural industries can be encouraged to 
utilize their own wastes and other industries can be 
encouraged to use excess wastes that would other
wise be landfilled or left to rot. State-assisted 
brokering systems can be developed to facilitate the 
use of available feedstocks, which could be co-fired 
with fossil fuels at existing plants, thus reducing 
pollutant levels, 

Forestry management pians can dedicate thinning 
wastes to state-owned or private biomass energy 
facilities. Forestry taxation policy can be re-ex-
arnined to reward integrated resource manage
ment, themaximizationofbiomassgrowthforener-
gy, and the reclamation of agricultural land for 
biomass energy plantations. In Vermont, for e 
ample, the state pays a portion of a landowner's 
property tax if that landowner develops a forest 
management plan which can include, among other 
goals, the dedication of thinning wastes for energy

5purposes 

States can also encourage farmers whose land is in 
the USDA's Conservation Reserve Program (CRP) 
to grow wood energy crops with 10-year growth 
cycles on those lands. Minnesota is one of the few 
states activelX promoting the use of CRP lands forthis purpose." 

11) Oil overcharge funds can be used to promote 
the development of renewable energy. 

Virtually any of the programs described herein, as 
well as others, can be funded through oil over-
charge funds. These funds, stemming from federal 
lawsuits against oil companies for oil price viola-
tions, are allocated to states based on population. 
Hundreds of millions of dollars may be allocated to 

states from recent sepements as well as from casesnow being litigated.-

12) Reduce the up-front capital costs of renewable 
technologies. 

While renewable facilities may be competitive on a 
life-cycle cost basis, they tend to have high up-front
construction costs that make project financing dif
ficult and thus ac- a barrier to market entry. At 
least twotypesofi.oliciescaneffectivelyreducethi s 
hurdle: loan programs and tax credits. 

State- can sponsor low-interest loan programs 
through which they work with private blnks to 
offer low-interest loans to renewable energy 
developers. The state can "buy down" the ratL of 
interest by offering banks loan guarantees. Reduc
ing interest rates by even a few percentage points 
can significantly r.uce the cost of capital. 

Tax incentives for renewable energy developers
also work to reduce the high up-front cost of capital.
Incentives can take the form of an investment tax 
credit, or the acdit can be tied to actual energy 
production. 

13) Modify building codes to encourage energy
conserving solar building designs in new build
ings. 

Many states have adcpted the "Model Energy
 
Code," developed by a consortium of building in
dustry officials, which provides for a minimum
 
level of energy efficiency in building construction.
 
Several states haveadded strengtheningprovisions
 
to this code.
 

The Passive Solar Induies Council isnow work
ing to have "Passive Solar Design Strategies: 
Guidelines for Home Builders," referenced in the 
Model Energy Code as one path to compliance In 
the meantime, state and local jurisdictions can act 
on their own to encourage solar building designs as 
energy conservation techniques. 
14) State and local governments can encourage or 
require new and existing buildings to incorporate 
solar designs and technologies. 

State and local governments can require the instal
lation of active solar technologies, as California's 
South Coast Air Quality Management District 
(SCAQMD) is now considering. As a part of its 
smog-control plan, the SCAQMD may require
builders to install solar water heating systems in all 
new homes, as well as in new pools and hot tubs. 
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(Each solar water heater saves 1.1 tons of carbon 
dioxide and 1.6 pounds of nitrous oxide annually
from what would otherwise be produced from a 
residential natural gas water in souther 
California, at net cost savings. °) 

Code language can be developed by state or federal 
government agencies, in cooperation with privatebuilding industry organizations, to require that,
uponresale, homesberetrofittedusingsimpleener, 
gy-conserving passive solar techniques, such as
planting shrubbery or adding awnings. State 
governments can also encourage the installation of 
active solar technologies, 

These types of programs couid be extended to en-
courage commercial and industrial solar hot water
and'.otwater/elecuiccogenerationsysters. Some 
businesses are already obtaining energy from sys-
terns situated on building rooftops or on adjacent
land. (See data sheets for Colorado and California.) 

15) Encourage dean transportation fuels. 
States can encourage the production of liquid
transportatior fuels derived from biomass sources
through production incentives, and by exempting
gasoline containing a certain percentage of alcohol 
fuels from a portion of state sales taxes. 

Endnotes 
I Conversation (Nov.1989) between Nancy Rader andRichard Sellers, Massachusetts Photovoltaic Center, Of-


fice of Business Development 100 CambridgeStreet, 13th

Floor, Boston, MA 02202 (617-727-3206). 


2 Ralph Nader, 'The Stimulation Eff Conrence
Introduction," Conference on the Uses of Government

Procurement Leverage 
to Benefit Taxpayers and Con-

sumers (May 23, 1988), Center for Study of Responsive

Law, P.O. Box 19367, Washington, DC 20036. 

3 The Passive Solar Industries Council (PSIC) and the
Solar Energy Research Institute (SERI) have developed

Passive Solar Design Strategies: Guidelines for Home

Builders." This guidebook provides design information
in a language and a form that builders can easily apply.
The book comes in 240 possible regional veor,ns, each
containing &.eclimate,-related information needed toplan
location-specific details. For more information on theworkshops or workbooks, contact Tom Farkas at the Na-
tional Association of Home Builders, 15th & M Streets,
NW, Washington, DC 20005 (800-368-5242), or contact the
Passive Solar Industries Council, 1090 Vermont Ave.,
NW, SuiWt 1200, Washington, DC 20005 (202-371-0357).oincreasing 

4For example, see Cznnecticd Coiniias'GuiJde toSolarHomeBuildingand p jing. Maakingthe Sun Work 

.	 States can also encourage the growth of biomass 
energy crops to develop feedstocks for alcoholfuels. (See number 10 under Facilitating the Use of 
fueaterBiofuels.) 

4--46) Develop appropriate environmental regula.
tions for blomass. 

As a combustion technology, biomass is subject to many regulatory controls that other renewable 
energy technologies are noL However, generating 
energy from virgin wood and most wood waste
products can be environmentally preferable to 
plants burning coal, oil and natural gas. Combus
tion of biomass feedstocks results in relatively lowemissions of sulfur dioxide and nitrous oxides. Par
ticulate emissions can also be controlled to levels
lower than natural gas plants." Funither, proper
development cf biomass resources for combustion 
does not contribute to the greenhouse effect since
biomass regrowth absorbs carbon from the atnosphere thereby creating acarbon cyclde. 

However, air quality and other regulations oftencategorize wood with fossil fuel facilities or non
energy waste incinerators. These regulations
should be modified so that certain categories of
biomass are not inappropriately restricted. 

inConnertici Uari. 1989), Energy Division,Officeof Policyand Management, State of Connecticut 80 Washington

Street, Hartford, CT 06106 (203-566-2800). (Booklet writ
ten by Donald Watson, Architect and Chairman, Environ
mental Design Program, Yale School of Architecture).

Noting that solar and energy-conserving features can
 
save up to 56% of enery needs, this publication tells

which solar design techniques are appropriate and costeffective in the state. It 	also reviews how consumers
should go about selecting architectsand builders, and listsshod eo enedpbict on s
 

5e Phrne n ven pubcatwns.

5 	Phone conversation (May O1990) between Norm
d 

in& Montpelier, VT 0502 (802-828-2393). The program
allows the state to pick up a portion of a forest land
owner's property tax if the landowner commits a mini
mum of 25 acres of land to long-term forestry manage
ment. The landowner must him aconsulting forester anddevelop a mrnagement plan that a county forester must 
approve. The county fore'ter also inspects the land peri
odically. The landowner has discretior as to what the
goals of the management plan will be. Cdoais mn includewildlife, increasing water quality, improving
the land visually, and dedicating thinning wastes toenrw-
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gy. Vermont is 80% forested, and one-half of forest land. 
owners are involved in this program. 

6 Phone conversation (May 4,1990) between Nancy
Rader and Paul Helgeson, Senior Engineering Specialist,
Energy Division, 900 American Center Building, St. Paul,
MN 55101 (612-297-3067). Minnesota uses oil ov 
funds for its program which includes a forester who
works with counties and farmers to plant hybrid poplar 
tr 
 as biomass energy crops rather than seeding CRP
lands with grasses. (While these crops will provide
biomass for energy use, markets are still being developed
for these crops.) For more information on this program,
send for a "Short Rotation Intensive Culture Brochure," to
the attention of the Information Center at the address 
above,or cal 612-296-5175. 


7 Phone conversation between Nancy Rader and
Roger Kiurfeld (April 16, 1990), Office of Hearings &
Appeals, Department of Energy, Washington, DC 20585
(202-586-5510). 

8 See N. 3, supra. 

9 Lary B.Stammer, "2View of Clean Air,'Los AngeLs
Tims, p.1 (July 30,1989). For more information contact 
theCamforraSclarEnergy Industries Association (CAL,
SEIA), 889 Riverside Ave., Suite C, Roseville, CA 95678
(916-782-4809), or CALSEIA's president, Les Nelson,
Revco Solar Engineeing Inc., 26631 Cabot Rd., Suite B,
Laguna Hills, CA 92653 (714-M7-0740). 

10 Phone conversation (April30, 990) between Nancy
Rader and Les Nelson, CALSEIA (see bid). In the
southern California Air Quality Management District, a
natural gas water heater produces approximately 1.56tons of carbon dioxide and 2-3 pounds of nitrous oxide 
per year. Solar water heaters contribute, 70% or more of
hot Water needs,thusreducngemissionsbythisamount. 

11 Study ofthe PotetialImpac and Benefit of Woodburn.ing Faclities in Conneicut (pursuant to Section 16 of
Public Act 89-386), Table 6, p. 18 (Jan. 1990), Office of
Policy and Management, State of Connecticut (see N. 7,
sipra,for address). This table shows particulate levels 
(TSP) of wood plants using best available control technologies at 0.011 pounds per million Btu compared to 
natural gas plants at 0.014 pounds/MBtu. 
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-,mud SECTION II 
I asis i 
nd witlfACTORS AFFECTING DEVELOPMENT OF RENEWABLE ENERGY RESOURCES 
led tha 
Lt a firs 
be Nedding new capacity to a utility system is a complex process. Selling dispersed renewable 

-
ergy systems to consumers unfamiliar with or wary of new technologies can also require
Tenuous effort, and nearly anyone in the renewable energy business relates how difficult 
has been to build their business while their technolo.gies were proving themselves, even 

ben policies were in place that promoted or provided incentives for renewable energy
,stems. Nonetheless, a remarkable expansion of renewable energy has occurred in the last 
-cade, positioning many renewable energy technologies for rapid expansion in the decade 
3ead. 

his section describes key factors affecting successful deployment of renewable energy 
sources and summarizes several policy conclusions that emerged from the Task Force 
iessment. It provides the basis for the renewable energy agenda for the National 
ssociation of Regulatory Utility Commissioners proposed in Section I.. 

UCCESS FACTORS 

nexamination of events in states where renewable energy market penetration issubstantial 
us consideration oi the insights and experience furnished by the Task Force participants
iye helped identify several factors essential for successful deployment of renewable energy
hnologies in the market. The narrative which follows draws on experience in California

id in Maine to pinpoint the factors which enhance renewable energy performance in 
:ergy markets. 

aiifornia is a leading state in renewable energy utilization. In the 1970s, it acted quickly
develop a comprehensive energy policy strategy. A central component of this strategy was 
aifornia's implementation of the Public Utility Regulatory Policies Act of 1978 (PURPA).
ie results of these policies, and adjustments to them made in the 1980s, led directly to 
bstantial additions of renewable energy capacity. Figure Il-1 shows the total of fated 
paity for each renewable resource and its share of the market for qualifying facilities in 
Lifornia in 1990. 

•om 1979 to 1989, private power generation in California expanded from five megawatts 
more than 8000 megawatts of installed capacity. Sixty percent of the new capacity on line 
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in 1989 was renewable-energy based, forty percent was gas-fired cogeneration systems._fi,..ccorc 
firm capacity facilities among these private power plants are operating with capacity fato*--pe 
of 90 to 95 percent. The best wind energy plants are showing availabilities in excess of 9,.s as 
percent. The average price paid for energy from these projects is 5.5 cents per kilowat 
hour. Compared to the Diablo Canyon N~uclear Generating Station, this capacity was adde(
 
in half the time at 60 percent of the cost.'
 

FIGURE II-1 

t-'. afor 
SlearlyCALIFORNIA ALTERNATIVE ENERGY PROJECTS "L- then 
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Source: California Public Utility Commission quarterly utility reports. 
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Thccording to Figure I-1, 1990 renewable -energy capacity on line in California inctordependent energy projects totaled 3,426 megawatts. The distribution among technologies
.f 95as as follows: 

)watt 
Ided Biomass 16 letcent 

Wind 
Geothermal 
Small Hydro 
Solar 

43 percent 
22 percent 
10 percent 
9 percent 

alifornia's willingness to implement PURPA vigorously was a central component of a!early articulated state government policy that called for change in the energy sector.
When the 1980s began, California still depended on petroleum for 58 percent of its total 
nergy supply and natural gas for 32 percent Forty percent of its oil came from foreignouarces. Because oil or gas fired power plants generated more than fifty percent of thelectric power in California, the state energy policy had to include utility regulation. The nergy shocks of the 1970s established a firm government commitment to diversification anddesire for technologies that would be lower in cost than S30 per barrel oil. 

'he economic and political environment in California included other factors that amplified
ie favorable effect of the regulatory policy changes. In particular, in the late 197.; andarly 1980s, utilities were under a financial strain because of thei" dependence on. oil andis. New capacity was expensive in a high inflation period, electric rates were rising quickly,d consumers were stridently opposed to conventional utility solutions. The stateovernment had also imposed tight regulations to safeguard against nuclear power accidents:d restrict air pollution from burning fossil fuels. Coal was only providing about 6 percent
f the electricity produced in California and most of this was burned outside the state.
ie same time, California's population continued to grow and its economy expand. 

At 

alifornia enacted a wide range of energy policy initiatives that included investment,centives, revisions to utility planning procedures, establishment of codes and standards,
d took an open minded view to new energy technologies. Utilities were told to include:newable energy capacity in their plans, and the state supported local jurisdictions that

.ould take alternative energy initiatives. 

Vith regard to the utility sector, Califonia dictated how avoided costs were to be3iculated, and the methodology estabiished realistic prices for new energy supplies. Theatc: went further to create several types of standard offer contracts for independent powerroducers of all sizes. Utilities were required to submit longer range forecasts and plans,
:d the state itself published an electric power outlook document every two years.,ort-'hat the Public Utility Commission created standard offer contracts for independent energy
roducers greatly facilitated development of renewable energy projects. The long-term:anJard offer contracts guaranteed investors Ln renewable energy qualifying facilitiesiuchase rates for the power for ten years. The eariiest of these contracts, set during the 
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period of high oil prices, reflected an expectation that oil prices would rise ...
e
consequently, the long-term power purchase rates offered to independent energy prodwere high. The contracts especially rewarded facilities that delivered energy dungdemand periods. 'aIn time, a moratorium was established for these types of con-ract-qadjustment to a turn around in the-price of oil. But even with this adjustment, the conais:are still being used to expand independent power production. 
Short-term standard offer contracts that required quarterly revisions of the purchase p.jclof qualifying facility energy were also available. These contracts allowed several renewabllJilenergy systems to continue to expand in the market, even after cil prices fell dramaticallyre:These utility programs worked in conjunction with other factors to create a favorabiraaenvironment for relatively unproven renewable energy technologies to flourish in the marketsuaThese other factors were: 

.ch 

o Financial incentives to help consumers and investors pay th"'higher initial capital cost of alternative energy systems ."'A,. 
o Regulations that supported small-scale independent power production aso Abundant energy resources - solar, wind, geothermal, biomass, small hydro, . cceunused industrial process heat, energy convertible wastes ,.
o Available capital and risk-taking entrepreneurs
o Increasing energy demand, often creating steep peaks 

erc 
..e Io High energy costs 

o Active public intervention in utility affairs 
List 

o Responsive utility officials ).fl 
. ckm
 

The results were dramatic. Installed wind energy capacity in California grew from virtual uccfnothing to 16,000 wind turbines totalling 1,400 megawatts of capacity. Through 1989, theschrturbines had generated 5,693 gigawatt hours of electricity, saving California the equivalenPsts.of 10,041,000 barrels of oil. In a state with 11 percent of the U.S. population, wind powelemcwas producing one percent of the electric power." For wind energy systems, existence oter kthe early long-term Standard Offer #4 contracts stimulated substantial cost reductions ducestsimply to a high rate of installation. The cost reductions plus enhanced performance haveenabled wind energy projects to continue to compete under the terms of the short-terirhe istandard offer contracts. This was also true for solar thermal electric projects. lectr 
erik
The solar industry also grew in this time, primarily in the form of solar heating for buildingd pand solar thermal electric capacity. By 1982, 1500 companies were manufacturing ancinstalling solar energy systems for buildings in California, generating $300 to $350 million few 

-aanw 
t '0mm 
,..-rivorad 

9Paul Gipe. Wind Energy Comes of Age in California.Stations." John Wiley & Sons. London. 
July, 1989. For "Wind Power1989. to
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sales."0 Luz International installed its first solar thermal electric power plant-SEGS 
.in 1984, and now has a total of 275 megawatts of hybrid solar thermal/natural gas power 
-ants on line and ar other 80 megawatt plant under construction. The biomass industry 

-. perienced a take-off, and a few megawatts of photovoltaic electric capacity have also been 
tr talled. 

;f, 	 he power purchase contracts available in California allowed a variety of renewable energy
,Yrechnologies to compete with conventional resources. A mixture of pricing options allowed 

of revenue streams to the needs ofvarious technologies while maintaining the same e 
-clyresent value for a project. For example, higher rates paid to a qualifying facility in early 

krableears would be offset by lower rates paid in subsequent years. The turmover point Was 

tsually 10 years. Finally, the standard offer contracts accommodated a variety of 
c.chnologies with pre-approvals that guaranteed cost recovery to utilities and lowered 
-Insactions costs of negotiating all the contract terms for the qualifying facility. 

ih
 

_Vhile the energy sales contracts were a very important factor, another ingredient for success 
-as availability of state financial incentives in the form of tax credits, tax exemptions, and 
"celerated depredation. In the early 1980s, 25 percent of the capital cost of a renewable 
aergy system was returned to the investor as a federal tax credit, and an additional 25 
ercent was returnable as a California tax credit. Furthermore, 87.5 percent of the cost of 
3e facilities could be depreciated in five years on federal taxes, and a similar provision 
.nsted for state tax payers. These financial incentives were a crucial part of a 

jo 	 omprehensive strategy to attract capital .nd expand reliance on renewable, energy 
-chnologies when they were in the earliest stages of commercial development. 

icces. in the market reated further success because the high installation rates for the 
thm.ec-chnologies in California furnished production and installation economies that lowered 

wind turbines and $3000 per kilowatt installed and_lentosts. In 1981, 	 cost between $500.eremonstrated capacity factors near 10 percent. By 1990, installed costs were less than S1000 
ce ofer kilow-att and better siting and technical advances had raised the capacity factors of the 

dueest windfarms to 30 percent. 
have 

-.termhe installed cost per kilowatt of capacity for Luz International's solar thermal gas-hybrid 
iectric power plants also fell a similar amount. It declined, in current dollars, from $4700 
er kilowatt in 1984 to $2875 per kilowatt in 1989. A combination of technical advances 

dingsnd production economies account for this gain. 
and 

* *onk few other factors must also be noted for the success in California. Many of the leading 
3anufactu ing and developer companies were located in the state. Their strong 
ommitment to doing business in California caused them to devote resources to work for 
i-vorable laws and programs. Local governments also favored development of these 

owef 
10 California Energy Commission study on impacts of tax incentives. 
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systems, and applied land use, public health and safety controls to encourage specific,technologies. percent oLand owners could raise more revenue by allowing multiple use ofi eholdings. This is particularly true renewab;for wind energy development. For solar le ene currdevelopment, low cost land was available and suitable for development.utilities in the state were open enough to 
Finally, ercent of itseveopment of some of these t 't rce ontrthey cooperated extensively with renewable energy developers during the introduction of thiearliest systems. 

1 -ther states 
California is not the only state where renewable energy technologies w: .ational Wo,have enJoyeqneration weconsiderable success in the market. A similar experience occurred in New England.,-,lI megawarheating for buildings expanded rapidly in the market because of a high dependend0lod fr,, PCpetroleum and the large number of heating degree days in the region. As soon as oil prm3c only inrose quickly, building owners and state and local governments sought alternatives. L.8g 0den-day ,center of manufacturing, New England proved a ready host to the companies that began t(produce, solar energy equipment. These firms served local markets, as well as the MPidl ther states bgrowing one in California. 

oth for centn 
Biomass combustion for utility power has expanded rapidly in some New England riat,-l fortnotably in Maine. Several factors supported this expansion of wood energy.forested areas provide an ample supply of fueL Fi.rst-,argT 
industries were well established, and wood waste 

Second, the lumber and paper and)Pulc 1) Cleaconsumption for energycommon because was aradlflected the pit was cheaper. Third, because of the pulp and paper--indistryinfrastructure for harvesting, marketing and transporting biomass already existed. -' 2) Stan( 
The most significant factor supporting expansion of biomass energy systems in- Maine renewable rhowever, was a series of actions taken by the Maine Public Utilities Commission. Frst, ii1981, the Commission 3) An a,adopted explicit rules governing small power production:an!jes and necogeneration facilities. These rules and the accompanying order set forth a stronCommission policy encouraging development of these resources. 4) Lear 

Second, in 1983, the Commission reviewed the practices of Maine's largest electric utilitq chnical advar(Central Maine Power Company) in negotiating and acquiring resourcesfacilities. When the Commission from qualifyinj 5) A will 
Commission's policies, it reduced 

found that the utility had not been followings the renewable eits rate of return. Third, inestablished standard long- term contrac 
1984, the Commi ordleand permitted substantial flexibility in the paymeniterms and payment patterns to accommodate different technologies. 

Fourth, the Commission's least-cost planning practices compelled utilities to demonstratethat cogeneration and small power production facilities could not supply the 
Y BARRIER 

necessarforecasted demand. Competitive bidding renewable en,wasdemonstrating the availability of qualifying facilities 
established as the preferred wayo fe 

)ne of the key I 
The result of these policies has been significant and rapid growth in renewablecapacity. ene ' 3e current costMaine curently has about 100 qualifying facilities, and in 1990 will obtain a 3.owledge abou 

29 -BET, A w oEU tdiffer from
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percent Of it" total electricity supply from them. A significant majority of these facilities.. ir:e renewable resource based (biomass, hydro, municipal solid waste). Counting energy~yifojects currently under construction, by the end of 1991, Maine will receive about 30 v ricercent of its electricity supply from qualifying facilities. This compares with roughly a twoS tercent contribution from qualifying facilti In 1984.
of the
 

Me)ther states have also experienced 
 success with biomass technologies. According to theV4 ;ational Wood Energy Association, by 1988, 3,800 megawatts of wood-fired electric powerJO7edneration were on line at 296 facilities in 40 states. This is an increase from approximatelyS laroo megawatts in 1980, when there were less than a dozen utilities in the U.S. w,-,h,.n;ood-fired power plants. The biomass contribution has grown rapidly, considering that it 
,as only in 1983, that Washington Water Power Company brought on line the first

Inanoderndy wood fired electric power plant in Kettle Falls, Washington.
to

idlYther states besides California and Maine have renewable energy success stories to relr'te,
*' oth for centralized utility grid connected systems and dispersed renewable energy systems,_nmarily for buildings and commerce. With regard to utility regulation, five main factors 

:andout. These are: 
e
 

Pulp 1) Clearly articulated commission policies and regulatory pricing decisions that
eflected the particular operating characteristics of renewable energy systems. 

2) Standard offer contracts with pricing options that met the needs of a wide range,frenewable resource projects and compensated high value energy output. 

in 3) An adequate renewable resource base well matched with demanddToffiles and need for new energy supplies. 

•c n 4) Learning curve cost due toreductions high installation rates and associatedchnical advances. 
ty. 

:the 5) A willing utility combined with an aggressive, competent manufacturer/developer
:.tf renewable energy technology possessing stamina to push past licensing and financing0
n rdles.
 
ent
 

: 
te

CEY BARRIERS HINDERING RENEWABLE ENERGY DEVELOPMENT 

frenewable energy is so good, why isn't moving into the market faster? 

)ne of the key barriers the seminar participants identified is the lack of information aboutne curent cost and potential availability of renewable energy resources. Also lacking is)uowledge about financing and contractual requirements of renewable energy technologiesuthat differ from conventional energy systems. In short, one of the key barriers hindering 
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faster development of these technologies is the requirement to learn about the aut,and capabilities of new systems. Assimilating enough informationunderstanding of all renewable energy technologies is a large order... 
to gain a tpLr ower 

First Key Barrier. Nt rafleRegulators do not have current and reliable information . f all, 
potential, availability, and development requirement ofenergy resources. e : 

eWbcasil
Utilities and regulators inmost states do not have current information on the cost, poiht ess tand development requirements of renewable energy resource. 
the pace of technical and economic change for these technologies is rapid. For example.oequaPart of the reason 'Uma'ternain 1990 the installed cost of complete parabolic trough collector systems for procesi heatapplications is near S22 per square foot.1980s were near 

Such commercial systems installed in the ea.& subst$50 per square foot (in current dollars). This example of chang -,eliablecommon for many renewable energy technologies and systems. 
emovi . 2ptureAnother reason regulators lack information about renewable energy concerns the leVel opfederal government support. Over the 0 me, dlast ten years, federal government funds f0 ooid e drenewable energy research and development declined from over $700 million per year ir 

demonstration programs, transfer of information 

1980 dollars to under S120 million in 1989 dollars. As the Department of Energy eliminatehat Inon performance of new systems nearlceased. Moreover, government sponsored market research nearly vanished, further wide
a data void. ttL: l
 
a 

Industry has not been able to fill the information eliabilir
government R&D budgets because it 'does not have the resources to represent itself in als a proa 

void created by reduced federartiCUla
the proceedings where it could present a case for renewable energy, nor has it the resourceDst Planto conduct its massiveown technology transfer programs. Thus, many utilities an(enewabl,commissions are simply unaware of the significant gains that have occurred technically an(economically in the last few years. 

k,primer
Another reason utility regulators lack information is that most regulatory commissions haverelatively small staffs and large case loads. ow basConsequently, decision making generally take enewablcplace in the context of litigated proceedings, with decisions basedbefore the commission by the various parties in the case. 

on the record place(
renewable energy, If these parties do not focus of)reliable and current information Paymeis not likely to come before the pocommission. 


!) Price:
In many states where potential to develop renewable energy resources exists, renewableenergy interests systare under-represented in regulatory processes. Often, information thai) The ouregulators could use that would enhance consideration of renewable energy is not flowin)to them, or the packaging of that information, when it does arrive, is poor. 
TheSt

sizable renewable or qualifying facility industry exists, 
Even where ) The cothese interests are reluctant tiparticipate in adversarial proceedings against utilities that would be customers 

risk 
for thei 

Vith regar 
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attr'butc
thru ower. In addition, in a highly competitive market, rival firms are often reluctant to release%tafled information that would actually be helpful to regulators. 

bout cosinally, other intervenors in regulatory proceedings ca-not be counted on to provide the 
renewa.jeeded information. Interventions froim 'nvironmental organizations often ignore and 

ccasionally oppose renewable energy. For example, testimony from organizations
oncerned about the environmental impacts of air pollution and greenhouse gas emissions 

potentiess the need for more energy efficiency in the economy and consider any supply side 
on isthternatives a last resort. Only a few environmentally-oriented organizations are beginning
exampl equate renewable energy sources of supply with energy efdciency. 
ess he, 

the eari substantial finding from the Task Force seminar deliberations was that availability of 
change 	 eliab.e and regionally sensitive information on renewable energy resources is critical for

emovig regulatory barriers that inhibit more rapid deployment of the technologies that 
apture these resources. Different players, however, require different degrees of detail. For 

e level 	(ome, detailed discussions of least cost planning and pricing methodologies for setting

funds fcvoided costs is important, for others, broader policy options are needed.
 
.ryear i
 
liminateVhat Information is Required?
 
ns near]

.widenjj~uaty, content, and desigr of information on renewable energy technologies is critical. 

'resentation must allow easy assimilation of information on potential supply, costs and 
.liability that is backed up with adequate detail to substantiate the data. This is 

d federarticularly true when states adopt least cost planning methodologies. Least cost planning
self in a; a process than can help expand reliance on renewable energy resources, however, least 
resourceost planning dapends on good information. Without accurate and trusted information, 
ities ane-lewable resoures will not do well in energy markets. 
ically anik primer on what is required to develop renewabl, energy resources and how those 

equirements need regulatory consideration must also be provided. Regulators need to 
ions havnow basic facts in order to establish rules and policies that do not discriminate against
Illy takeenewable energy. These include: 
-dplace 
focus o) Payment terms associated with low fuel cost, high capital cost 
-fore th power plants.

Price structures that accommodate the operating characteristics of renewable energy 
systems. 

.newabl 
tion tha) The output and impacts on conventional energy systems of dispersed renewable energy 
t flowin systems. 
where ) The contribution of renewable energy that are not easily expressed in dollars, such as, 
ictant t, risk reduction, fuel diversity, pollution reduction. 
for thei 

Vith regard to the environmental impacts of conventional energy systems. the key questions 
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are, "What other costs to soci,-ty exist.and how much are they?" and, "Howcan these societa d 
4lue 

costs be used indecision making?" steI 

examining the issues anaonci 
The Task Force seminar did not devote much time to 

externalities into utility.anesot
that are being deuelQped to incorporatemethodologies 

All agreed that consideration of externalities is important, bu 
regulatory decision making. su 
could be counter-productive if renewable energy technologies were perceived to need socia 

cost adders in order to be competitive. This view reemphasizes the importance of havinpne 

energy resources available for utilitqorc
reliable and complete information on renewable 

regulators. 

Qualifying facility screening, pricing and contracting practice
Second Key Barrier. 

undervalue renewable energy resourae3 this barrierincludes program. 
due to overemphasis on near-tern

that miscalculate avoided costs 
energy costs and bidding programs with the same bias. he 

Lso
 
tend tqus,to evaluate or select qualifying facilities 

The procedures used. in many states 
Methods used currently do tar.,

understate the value of many renewable energy resources. 


reasonably good job of capturing the economic value (or avoided cost) associated with morlor
 
they use is competitiwr

traditional types of resources. However, whether the.r process 
prices, the analytical me.hod.fo 

bidding, standard rate offers, or commission-established 


employed in setting the prices or in ranking or evaluating bids generally do not take itJgai.
 
o:
 

account the very specific and very unique operating characteristics and lifetime cos 

renewable energy resources.
 

to all types of added energy resources
 
are not a single value applicableAvoided costs 

a utility to avoid different costs then those 
Adding a solar energy facility w;ould enable 

were added. Thus, operatininuclear capacity of similar sizeavoided if wind, coal or 

characteristics of each specific facility greatly influences the value, and hence, avoided cos
 

cost rates a. 
to the utility grid. The calculation of avoided 

associated with its addition 
in many states do not reflect these differences. Studies of the 

currently performed 
sensitivities to many of the key operating characteristics have shown variations in the value:
 

as high as 25 to 30 percent.
 

Even where overall levels of avoided cost are "properly" determined, translating the avoidec
 

cost into prices paid to qualifying facilities can unintentionally bias the selection agains
 

Pricing practices which do not freely permit the substitution of capita
renewable resources. 

fuel tend favor facilities that are less capital-intensive and mort 
costs for costs to 

cents per kilowatt hour whilecosts to be paid on a
fuel-intensive. Requiring avoided 
ignoring credits paid per kilowatt of capacity, can have the same result. 

A weak link in the least cost planning process is the availability of up- to-date informatio, 
-

on the cost and performance of renewable energy technologies. Least cost planning isont o 

The value of a least cost plan depends highly on the completenes 
an analytical process. 
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etid accuracy of the information used to develop it. If stale information understates the _ iilue of available renewable energy resources or overstates the cost of renewable energy
stems, the least cost plan will call for a minor contribution from renewable energy. Thisoanonclusion is unchanged in states that rely on bidding or other mechanisms to develop

,.an-sburce plans. 
t, bu 
sct sum, utilities or regulators with inaccurate information on the cost and performance of 

:newable energy systems will reject renewable bids or daims by vendors. They require a 
tilitiorough understanding of: 

1) the analytical avoided cost methodologies,ce 2) the process translating avoided costs into prices paid to qualifying facilities, and 
3) the implications of relying on renewable versus nonrenewable resources. 

he same considerations that apply to administratively determined avoided costs processesIso apply to bidding systems. Even in a bidding context, utilities or regulatory commissionsd teust evaluate the bid on a facility-by- facility basis with due consideration for thedo naracteristics of the systems. The value of those characteristics must be known before anmoriformed decision can be made. "Cookbook" style bidding rules will generally be designedtivr the most traditional and typical generating facilities. Again, without adequate
Odiformation when rules are initially instituted, they may unintentionally bias selections 

, nlainst renewable energy resources. 
0, 

TABLE 11.2
 
TECHNOLOGY BREAKDOWN 
 IN WINNING BIDS0Sn (May 1984 to May 1990) 

cos Caacity in M fPercent gf Total 
Sa 
tht Natural gas 3,171.6 44.5 

lue: Coal 1,790.8 25.0
 
Municipal Wastes 477.9 
 7.0 
Wood 524.8 7.0
 
Utility System Sales 425.0 
 6.0Oil 341.3 5.0Hydro 89.2 1.3Geothermal 23.0 0.3Wind 22.0 0.3 
Demand Side Mgt 117.2 1.61ior Other 152.0 2.0 

"%4oURCE: Current Competition Vol. 1, No. 1. Stockton, NJ. May 1990. 
ie&, 
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For example, critics contend that many bidding systems put in place disfavor renewabl number energy systems because they give greater weight to low first cost systems and near.terarly 1980energy costs. The results presented in Table IH-2 suggest such an observation is true sincggestionsnon-renewable energy resources account for about 80 percent of the capacity in projects th-ices are chave won bids over the last six years. welopmer 
7 :ergy costsA review of bidding rules and procedures was beyond the scope of this assessment, but sucates can ca review from the perspective of renewable energy technology developers would provi( w prices -
important information on how utility regulators value present and future energy costs aA continue 

attributes of competing energy systems. 

fany rene,
 
Third Key Barrier. Utilities are disinterested or skepticzl about faster 	 aternalities

retinue to •
deployment of renewabLe energy teciwologle. e tax incei 

.ose to bernResistance by utiitie:; to investment and lack of interest in renewable energy resources aave compakey barriers to faster deployment of renewable energy systems. Only a few utility companitsources le,in 	 the United States have taken active role inan 	 development of renewable energmong thentechnologies. A few companies are involved in consortia to develop certain technologiclike photovoltaics or central receiver solar thermal systems, but the number of such fim" 1) 	Inis quite small At heart, the utility industry in the U.S. remains skeptical about th 2) Inpotential of renewable energy to compete and furnish reliable sources of energy in the nee 3) Inand mid-term. 
4) Ec 

Utility funding of renewable energy research and development is also lacking. Prior to to encouragReagan administration revisions in Department of Energy commercialization policy, manmmitmentsutilities were directly involved in DOE research projects that would culminate i is necessademonstration facilities. This support ended, and today few utility scale projects exist thinvolve renewable energy systems. Just 31 companies participate in a somewhat informs

Utility Renewable Resources Association, which 
 meets three or four times annually t.discuss renewable energy R&D. A few years ago, the Electric Power Research Institutbudget for renewable energy technologies was cut by as much as 40 percent. 

Finally, utilities in many parts of the United States need to receive the same reliable anlable policeregionally specific information that regulators require if renewable energy technologies arladed contra,to enter into their future plans. Information on cost, perormance and availability Od terms gcinterconnected and dispersed renewable energy systems is often out of date, leaving utilitnewable enperceptions too much influenced by early experience. heeling of p, 

:rtain renew.ad sustaininFourth Key Barrier:. Expiration or uncertainty about government incentives roduct on str 
and terms that support renewable energy resource
development. .:	Imost any ol 

:ied States: 
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IeIL number of states bave many standard offer contracts in place with purchase rates tied toar.nry 1980 energy prices that were much higher than today. Thus far, they have resistede sincjggestions that these contracts be reopened. Long-term contracts with guarantees aboutctsihaces are critically important for renewable energy companies. They are still in an earlyA evelopment stage, and with low fossil fuel-prices and unrealistic expectations about future 
, aergy costs determining avoided costs, these firms are generally just marginally competitive.ut suctes can create and sustain policies that prevent reopening contracts for negotiation of)ro,'idew prices and payments for indcpendently produced power. It will be important for themstsan, continue to hold this line. 

fany renewable energy resources are competitive currently without 	 consideration of- ternalities and without any special tax benefits or other subsidies. Wind energy systems. tinue to expand in the market. Residential solar systems are also being installed without ,, ie tax incentives that expired in 1985. Many other renewable energy resources are veryDose to being competitive and very modest tax or other incentives would close the gap they
tarave compared to non-renewable resources. Encouraging the development of theseanicsources leads to several benefits. 
nergmong them are: 
logie
fim 1) Institutional learning that will further lower costsit th 2) Improvement in national energy security 
nea 	 3) Improvement in the environment
 

4) Economic expansion
 

0 tho encourage these technologies and win these gains, however, requires long termma . rmitments. To avoid counterproductive situations that have industries coming and going,

te_ i is necessary to:
 
t tha
 
)rm a) Provide equitable tax treatment or other incentives that level the playingUy t, field with non-renewable energy resources; and 
ttut 

b) Establish certainty about the long-life of such incentives. 

nable policies and consensus building to establish practices covering such items as front-ends araded contracts, determination of avoided costs and capacity credits, access to transmission,
ty Od terms governing failure to operate are'tilitnewable 	 very important to future deployment ofenergy 	 resources. For example, making successful arrangements for firm

heeling of power to a suitable purchaser can be a significant factor in the development oftain renewable energy technologies in particular locations. Establishing such precedentsIsustaining them will strengthen the ability of renewable energy developers to bring their 
duct on stream. 

aost any opinion ,oll taken will reveal broad popular support for the view that theted States should rely more on renewable energy. One such poll taken early in 1990 for 
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5 

three California firms (U.S. Windpower, Lz International and California Energy Compan ,ploymdetermined that a large segment of the population would accept higher utility bills ($5 rlianceS10 per month) if they knew the funds would be devoted to expandingrenewable energy resources. Yet, this -eservoir 
use of dcea

of goodwill is limited in value unle.distinct, well conceived and targeted policies are enacted to take advantage of it. T-newablsummarize, there is no doubt that utility regulators can implement regulatory policy arvcus insirecommend creation of other longer term policies that will encourage more reliance cias leadsustainable energy resources. 
istems c 

KEY PUBLIC POLICY LESSONS 
hese fiv 

Misperceptions of or lack of knowledge about cost and performance of renewable enerihich cor 
f renew, 

resource technologies is a primary barrier to the development of these resources. Maind thoserenewable energy systems have matured and are now fully capable of contributine basis(economically to energy supply without consideration of externalities or special tax benefiltility Ccor other subsidies. Other technologies are very close to being competitive, and only requilmodest incentives or partial consideration of externalities to close the gap. 
The Task Force seminar and assessment led to identification of five fundamental ener
policy lessons. These were:
 

1. Regulatory policy strongly affects renewable energy development.Scveral technologies have progressed substantially in the market due to innovative handlir
of regulatory and contractual requirements by states and utilities. 
 Often it is the specifdetails required to complete energy siles contracts that weigh heavily on the ability (
renewable energy projects to pass crucial financing and regulatory hurdles; consequentl
those who propose changing regulatory procedures must be cognizant of the details involve
in deploying renewable energy technologies.
 

2. Successful state implementation of a qualifying facility prognam is important fcrenewable energy resource developers; but this alone is not sufficient to guarante
deployment of renewable energy. Successful renewable energy development requires speci
attention to the cost and operating characteristics of the technologies. The designers of lea,cost planning, bidding and other programs and initiatives taken at the state level mu.understand and tak-.- these factors into consideration. 

3. The rate of change in the cost and performance characteristics of renewablenergy technologies generally exceeds the ability of regulatory institutions to track it. 1Aa result, regulatory policy makers are often unaware of cost effective renewable eneg
potential 

4. Production and installation learning curve economies still figure prominently idetermining the delivered cost of energy from renewable energy systems. Irrespective cresearch and development gains, utility regulations that simply help expand the rate C 
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ployment of certain renewable energy techbnologies will lower their costs and expand 
5 liance on renewable energy resources. 

e. 5. Reviews of renewable energy and utility regulation usuatly ignore small dispersed 
Tnewable energy technologies that produce electrcity or substitute for it or other fuels and 

ancus instead on technologies that supply power to the grid as a central power station. This 
oas 	 leads to inadequate consideration of the contribution dispersed renewable energy 
,stems could be making. 

hese five policy lessons help summarize some the observations made about development
f renewable energy resources. They will be slightly expanded upon in the next section, in 

,rihich consideration of these five policy lessons, the factors that have contrbuted to success,
arad those factors which still impede development of renewable energy technologies form 

ne basis of a renewable energy agenda proposed to the National Association of Regulatory 
fi'tflity Commissioners. 
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PLANNING BARRIERS TO RENEWABLES' 
David Moskovitz 

The Regulatory Assistance Project 

OVERVIEW 

The barriers to the development of renewable resources exist in four broad areas: 

1) 	 Information concerning cost and performance of renewable resources is 
lacking; 

2) 	 Utility resource planning in general and avoided cost analysis in particular
do not quantify even the direct economic value of renewable resources; 

3) 	 Resource acquisition processes (including bidding procedures and contractrequirements imposed on purchases of power from renewable resourcedevelopers and other non-utility generators) tend to be biased against
renewables; and 

4) 	 The regulatory process can be especially burdensome to renewable 
developers. 

This paper examines the first and second barriers, those posed by poor analysis ofavoided cost and the failure to consider the full value cf ;-newable resources to a 
utility's system. 

The development of electric generating capacity fecled by renewable resourcesvaries 	widely throughout the countiy. In many states, development appears to be relatedmore to state and utility planning and resource acquisition policies than the actual or
perceived availability of renewable resources. 

A review of advances in the electric utility industy in the last decade reveals thatrenewables have played a major and expanding role in certain states while having little, ifany, success in other states possessing an equal or larger supply of the resources. 

For example, California has developed a great deal of wind power, yet the windresource is substantially better in the Great Plains states from North Dakota throughTexas, where practically no wind power has been developed. Maine 	has developedlsubstantial biomass energy, yet Washington, Oregon, Louisiana, and Georgia all havelarger wood resources, but very little biomass-fueled electric power generation. 

'This paper consists of material drawn from Renewable Energy: Barriersand
Opportunities,Moskovitz, July 1992 
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California also leads the nation in the use of solar energy, both in the form of
solar thermal and PV applications, yet the solar resource for both these technologies is 
better in Arizona, New Mexico, and parts of Texas. 

In general, the states which have been most successful in developing renewables 
are also the states that have most aggressively pursued least-cost planning and
investment in energy efficiency. These are also the states which have the greatest

amount of non-utility generation due to the implementation of PURPA.
 

NON-UTILITY ADDITIONS 
1980 - 1990 

OTHER
 (7.0%) 
(7.01.) GEO/WI1MC/SOLAR 

GAS/CIL (12.0%) WASTE 
(47.0%) 

(7.0%) BIOMASS 

' (5.0%) HYDRO 

COAL ( . = 

Figure 1: Non-utility Capacity Mix, 1980-1990. (NERC) 

Qualifying facilities (Qfs) under PURPA (which make tip the vast majority of all
non-utility generation) are not all based on renewable energy but, as the following
figures show, QFs or NUGs are much more likely to be renewables than are utiltyconstructed generating facilities. Figure 1 shows the capacity mix that has been added
by non-utility development from 1980 to 1990.' Over 30 percent of all NUG capacityadditions have been fueled by renewable resources. (A portion of these resources are
fueled with municipal waste, which perhaps should not be considered a renewable 
resource. However, the conclusions are the same even if these facilities are deleted.) 

Figures 2 and 3 show the planned capacity additions by non-utility generators andutilities for 1992 through 1995. Over 26,000 MWs of new capacity will be added to thenation's electric generating capacity in that time. About one third of this new capacity 
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will be owned and operated by regulated utilities. Little more than five percent of thisnew utility generation is to be fueled by renewable resources. By comparison,renewables used by non-utility sources will surpass 20 percent. 

UTILITY CAPACITY ADDITIONS 
1992-1995 

RENEWABLES
(5.7%) 

NON-RENEWABLE 

TOTAL PLANNED ADDITIONS - 16900 Mw 

Figure 2: Utility Capacity Additions for 1992 through 1995. (NERC) 

The fact that renewables have fared best where: 1) state and utility resourceplanning has been most subjected to Least Cost Planning (LCP), and 2) utilities haveacquired resources from NUGs (as opposed to locations with the most abundantrenewable resources) is good news in two respects. First, it suggests that renewabledevelopment need not be limited to those few areas of the country with the most
abundant natural 
resources. 

renewables 

Second, it suggests that the most important barriers to
are in the resource planning and acquisition processes, which are largely
within the control of state government and, unlike the distribution of natural renewable
resources, are relatively easy to change. 

Moskovitz - RAP 

141
 

3 



NON-UTILITY CAPACITY ADDITIONS 
1992-1995 

NON-RENEWASLS 

TOTAL RAM AWTV6 - 8880 mW 

Figure 3: Non-utllity Capacity Additions for 1992 through 1995.(N C) 

Commionlyusedreue planning-andaoided-costmthodsudrtatethevalueof 

What steps need to be taken to assure
intermittent and other renewable 

ihat the actual operating characteristics ofresources are incorporated into resource decisionmaking? The answer is simple and straightforward. Regulators should adopt andproperly implement least-cost planning. At a minimum this means: 
* Planning and avoided-cost methods should be capable of identifying thefull value of available renewable resources; 

* Transmission, distribution, reliability, and other cost savings associated withthe location of dispersed renewable resources should be identified; 
* Environmental benefits of renewable resources should be considered inresource planning and acquisition processes; and 
* Methods of reflecting the comparative financial risks of different resourcesshould be included in the planning process. 

Moskovtz RAP 
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Least-cost planning or integrated resource planning (IRP) is a comprehensiveutility planning process that considers the broadest possible range of demand- andsupply-side resource options and selects the mix of resources that meets customer energyservice demands at the lowest long-term cost. Weaknesses in existing planning methodsthat hamper the development of renewables can be corrected through a concerted effortto adopt and properly implement LCP practices. 

At the heart of LCP is a substantially broadened consideration of supply-side anddemand-side options. The consideration of new options with characteristics differentfrom conventional power sources means that a more detaled planning and avoided costanalysis necessarily accompanies the implementation of least-cost planning.detailed methods help identify opportunities for renewables. 
These more 

most success Of the five states with thein deploying renewables (excluding hydro-electric), four have least-costplanning processes in place (Rader, 1990). 

According to the most comprehensive review of state planning activities, only 14states have adopted full-featured least-cost planning (Mitchell, 1993). (EPRI and othersreport that 25 to 30 states have adopted LCP, but the definitions used differ from thosein the Mitchell study.) More widespread implementation, particularly of the avoided
cost analysis that is at the heart of least-cost planning, and a greater focus on the
potential role for distributed as well as centralized facilities, will expedite the
development of renewable resources. 

Central to all electric utility planning and resourceavoided cost. selection is the concept ofAlternative investment or purchase options are compared by examininghow each option affects the utility's long-term costs. If the addition of a new resourcedisplaces other capital or operating costs and, as a result, lowers the utility's total costs,
the new resource, by definition, costs less than the utility's avoided cost.
 
But, despite the widespread use of the term "avoided cost" by both electric
utilities and regulators, the concept itself is frequently misunderstood and misapplied.
 

What is avoidedAs&,L 

Too often "avoided cost" is treated as the cost of a utility's next proposed powerplant. This is not only wrong but leads to the use of inappropriate analytical tools,inaccurate determinations of avoided cost, erroneous resource selection, and unreasonable contract terms, all of which 
 lead to serious underestimationin turn can of renewables. Thisresult in the rejection of cost-effective renewable resources, leavingconsumers to pay for the higher cost default option. 
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Avoided cost can be calculated in many ways. One useful way to define avoided 
cost is the sum of the system expenditures that the utility would n= incur if a new 
supply- or demand-side resource with zero costs were added to its system. Aiternatively,
avoided cost can be thought of as the reduction in total costs, if the level of electricity
demand were reduced by an amount equal to the output of a new demand- or supply
side resource. These approaches are used in California, Massachusetts, Maine, and 
other states. 

The utility's avoided cost is not simply the cost of a planned utility generating
station. Depending on the resource being added, a utility's avoided cost can be substant
ially higher or lower than the cost of its next power plant. The precise avoided cost is a 
function of: 

* The operating characteristics of the chosen resource, 

* The timing of its addition to the system, and 

• Its geographic location on the utility grid. 

A hypothetical example borrowed from the cost/benefit analysis for a typical 
energy efficiency measure illustrates the importance of resource-specific determinations 
of avoided cost. Adding insulation to a previously uninsulated, electrically heated home 
might yield a reduction of 20 percent in kWh consumption and peak demand from that 
specific residence. As a result, the utlity's fuel and capital costs for the ncxt 30 years
(the assumed useful life of the insulation) are lower by the amount of the saved energy. 

How would a prudent utility planner modify the operation and expansion of the
 
current system if the insulation resource were added? In the short-run, fuel use would
 
be reduced; in the longer run, the timing and type of new power plants would change.
 

For a northern winter-peaking utility the avoided cost (expressed in cents per
kWh) of an insulation resource would typically be much higher than the cost of a new 
power plant. This higher value reflects the fact that cost savings resulting from the 
insulation occurs in the peak period and "avoids" the operation of the most expensive
existing generating facilities, which will, at a minimum, delay the building of the next 
power plant. Because the resource (the reduced load) is located at the end of the 
utility's system, where voltage levels are lowest and power losses through wires and 
transformers are greatest, costs will also be saved throughout the entire transmission and 
distribution netwvork. Avoiding on-peak line losses and substation upgrades can yield 
very substantial cost savings. 

If, instead of insulating her entire home, the same customer insulated just an
electric water heater, the resulting utility cost savings would be substantially different. 
Because of the nature of a year-round water heater operation, a smaller proportion of 
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the load reduction would be coincident with system peak demands (and costs). Theprobable result would be that the per-kWh avoided costs associated with the insulatedheater would be smaller than those of the house insulation. 

Establishing the same avoided-cost level for both resources would have the effectof overstating the benefits of one while understating the cost savings of the other. Theaddition of insulation to the electrically heated home might be more costly than eitherthe utility's new power plant or the water heater insulation, yet stil turn out to be themost economic option when all of the costs and benefits are quantified. Yet, if theavoided cost analysis stopped at the cost of the next power plant, the high unit cost ofthe home insulation would have resulted in a rejection of the most economical option. 

In the previous illustrations, energy efficiency examples werethe area used because it is inof demand-side management (DSM) that avoided-cost analysis has becomemost sophisticated. This same kind of analysis can be applied to the addition of aphotovoltaic system to a home or the placement of a wind turbine near the end of a longand overloaded distribution line. The operating characteristics of these resour,-es,combined with other direct cost savings, may mean that these resources are more
economical than a conventional power plant.
 

Jargon often obscures the avoided-cost analysis that might otherwise show thatrenewable resources are cost effective. Automatic exclusion of resources that receivelabels such as "intermittent," "non-firm," "non-dispatchable," and "excess capacity" can
lead to real mistakes.
 

Jatgon Why = 't"iater whethera renewbleresourceis intermittentandnot 

Dispatchablity means that the hourly or
daily electric output of the generating facility is
under the direct control of the utility. Utility-
 Jaon often obscures theowned conventional power plants are typically avoided cost analysis"dispatchable; kWh output can be varied to follow
changing system loads. (An exception is anuclear power plant. While it may be under a utility's control, technical and economicconstraints mean that the plant's output cannot be varied from hour to hour.) Incontrast, the power generated by a PV system reflccts the availability of usable sunlight
and is therefore non-dispatchable. 

The term intermittent is related but not exactly the rae as n'm-dispatchable.Wind is an example of a resource that is both intermittent (it pro& ,ces power when thewind blows) and non-dispatchable (the utility has no mean,,fi! way to schedule theoutput of the plant). A biomass-fueled cogeneration plant is aL example of a facility 
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that is not intermittent but may be non-dispatchable, due to the generating needs of the 
steam host. 

Many states and utilities wrongly single out dispatchability as a unique and 
essential characteristic of supply-side resources. Because several renewable resources 
are non-dispatchable, any policy that gives undue weight to dispatchability biases 
resource selection against renewables. 

In some states, dispatchability is a requirement for long-term contracts and in 
others it is a requirement for capacity-related payments. Still other states treat 
dispatchability as a primary non-price weighing factor in the ranking of resource options. 

Properly structured avoided-cost analysis or LCP studies can accurately assess the 
economic value of intermittent, dispatchable, and non-dispatchable resources. 

All resources are, to one degree or another, intermittent in their operation, and 
different power plants have different levels of dispatchability. Nuclear plants are, for 
practical purposes, non-dispatchable. Coa! plants respond to operator control much 
more slowly than do gas-fired or hydro-electric plants. Nevertheless, the value of each 
of these options can be identified using readily available planning models. 

The same reasoning holds for intermittent resources. Unanticipated and unpre
dictable circumstances force conventional power plants, whether base load, intermediate, 
or peaking facilities, to be unavailable for service some significant fraction of the time. 
Capacity factors of 100 percent are nonexistent in the generation of electricity. Even 
very reliable conventional plants operate only 70 to 80 percent of the time. 

Demand for electricity by individual customers is also intermittent. The operation
of electrical equipment and appliances reflects consumer requirements and schedules 
without regard to the needs or particular conditions of the overall electric grid. Yet no 
one argues that because customer loads are intermittent they impose additional capacity 
requirements. If intermittent loads impose capacity requirements, and they do, inter
mittent generation provides capacity benefits. 

If one can forecast with reasonable accuracy the amount of power a plant pro
duces and customer demands, readily available planning tools can quantify the value of 
the resources or the cost of serving the customer. There is, therefore, no need to 
impose rigid and arbitrary rules that non-dispatchable plants receive no capacity value. 
Dispatchability, like any other operating characteristic of a resource, will play a role in 
determining the value of a resource. Elevating dispatchability criteria above other 
potentially advantageous operating characteristics will, in all probability, hinder the 
development of renewable resources, which are more likely to be intermittent or non
dispatchable than conventional. 
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How does the analysis differ if there isexcess generating capa'ity? 

The term "excess capacity" is another example of a label that imparts moreconfusion than clarity to the process. Economic and utility planning analysis does notchange when a utility system finds itself with more generating capacity than it needs. 

A system is said to have "excess capacity" when it has more than the minimumlevel of capacity needed to meet system reliability needs. But it is wrong to assume thatnew resources are not "needed" if there is excess capacity. The result of this error is thatavoided-cost proceedings are not held, bidding or other resource acquisition processesare put on hold, and information on the availability and cost-effectiveness of renewable
generation is not kept current. 

Resource planning and acquisition, under both traditional utility practices andleast-cost planning, consider the overall economics of the existing system as well as thatof proposed resource additions. New resources (whether supply-side or demand-side)are acquired if the addition of the resource reduces the net present value (NPV) of thesystem's future costs. 

In short, a new resource is "needed" whenever the cost of the new resourcethan the avoided cost. is lessEven in the presence of a capacity surplus, non-generating costsavings may be achieved by resource investments that result in reduced line losses,transmission and distribution savings, and similar cost savings. It is precisely for thisreason that cost-effective energy efficiency programs should continue to be pursued
notwithstanding the presence of excess capacity.
 

The istributedUtility" Concept
 

Traditionally, electric utilities 
are viewed from the perspective of generatingcapability, and secondarily, in terms of transmission and distribution facilities. However,
looking at the utility from the customer's end of the system and considering the
problems and opportunities of distribution will likely alter the way utilities and regulatorsassess the costs and benefits of resource alternatives. 

The distributed utility concept, pioneered by Carl Weinberg at Pacific Gas &Electric Company (PG&E), looks for cost savings and service opportunities fromsmaller, modular generation technologies often powered by renewable resources. Whileleast-cost planning is fully capable of considering distributed savings, in practice thesecost savings are often overlooked, perhaps in the mistaken belief that the savingspotential is insignificant or is limited to a few isolated situatiens. 
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Regulatory recognition of (and emphasis on) the distributed utility concept willexpand the understanding of cost avoidance to other factors. One simple way toaccomplish this is to adopt regular reporting standards that require utilities to examinealternative options to expanded transmission and distribution facilities. 

The distributed utility concept leads engineering and financial analysis oftransmission and distribution costs toward minimizing the delivered, or customer-level,
cost rather than the busbar (or average system power production) costs.
 

Non-generation cost factors to be considered in the analysis of the distributedutility include those found in alternatives to expanding, rebuilding, or reinforcing thetransmission and distribution system. For example, transmission line losses may be
decreased by virtue of renewable power generation at the customer end of the line.
Likewise, system reliability may be increased by the geographic diversity of resources 
as
well as by the variety of resource types dispersed throughout the grid.
 

Siting of dispersed renewable resources may also avoid costs otherwise imposedon new or upgraded distribution lines due to concerns with electric and magnetic fields.
Such avoided expenditures might relate to the need for wider rights-of-way, relocations,
higher transmission towers, and more expensive conductor size and configuration.
 

For example, in one notable study, Pacific Gas and Electric (PG&E) measured
the costs avoided by the installation of a dispersed PV system as an alternative to the
costs of a new transformer and other related substation and distribution expenses. Inthis study, the peak power demand at the Kerman Substation closely matched the outputof the PV installation. By carefully summing the "distributed benefits" calculated by theutility, PG&E's analysis concluded that the dispersed PV may be more economical than 
a conventional substation upgrade. 

As shown in Figure 4, the overall transmission and distribution related costsavings associated with a PV installation exceeded generation related avoided-cost.
While the PG&E study involved PVs, careful siting of other renewables can lead to
 
similar results.
 

The costs detailed in this analysis of the Kerman substation are not atypical. In1991, Central Maine Power Company retained Asea Brown Boveri (ABB) to analyze thepotential transmission and distribution (T&D) savings through geographically targetedenergy efficiency programs. (DSM-related distribution system savings are similar tosavings from strategically located generation.) The ABB study found that T&D savingswere large, roughly equal to the generation-related cost savings.' 

Expenditures for the routine upgrading of substations and associated distributionfacilities represent a major utility investment. In 1990, investor-owned electric utilitiesspent over $9 billion on expanding and upgrading distribution facilities.3 
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KERMAN SUBSTATION
 
Breakdown of Avoided Costs
 

ENVIRONMENT (3.6%) 

/ , ./.<..;;.:.h;" (28.3 %) 

V / . ENERGY 

TRANSMISSION & 
DISTRIBUTION 

CAPACITY 

Figure 2: Kerman Substation Avoided Costs. 

To be sure, there are many instances in which remotely-sied renewables involveincreased transmission costs. Allocating the full cost of added transmission facilities mayignore the reliability and other long-term benefits from the added &n.=inission that
accrue 
to the overall system. Commissions could establish policies aud ost allocationmethods that assure tLat transmission cost assignments are properly piactd and do notunfairly bias resource selection. California is currently examining these issies in detail.4 

EnvironmentalExternalities 

Regulators and utilities should consider environmental costs in resource planningand in the acquisition and operation of supply-side resources. 

Whether states adopt least-cost planning or rely more on conventional planningprocesses, resource selection should consider the full 
costs of all resource alternatives,
inciuding the environmental impacts of legally permissible emissions. Currently, six
states expressly consider monetized environmental externalityfor some 
or allenvironmental costs in their least-cost planning process. A number of states use nonmonetized weighing factors to give preference to environmentally benign resources. 
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Estimates of the environmental cost of power production emissions vary
considerably. For a new coal-fired power plant meeting existing federal pollution laws,
estimates range from one to five cents per kWh. Incorporating these costs in resource 
selection decisions would alter resource selection. 

With the notable exception of C0 2, emissions from new plants are much smallerthan those of existing facilities. Yet most states which consider environmental costs limitthe consideration to comparing the cost of air emissions of only those new resources.
 
The higher external environmental costs associated with existing facilities are rarely

considered.
 

Regulators and utilities should improve the analytical methods used to assess the
relative risk, including environmental risks, of different resource options in the planningprocess. Two promising approaches involve the use of risk-adjusted discount rates andthe "perpetual option" model recently described by the researchers at the World Bank. 

Risk-adjusted Discount Rates 

Typically, least-cost planning and avoided-cost analysis compare the net presentvalue cost of all resource options using the same discount rate, a value that is normally
assumed to be the utility's weighted average after-tax cost of capital. Using a uniform

discount rate for analyzing fuel and capital costs will undervalue the cost risks inherent

to fuel-intensive resources and bias the outcome in favor of conventional low capital cost 
technologies. 

Even where sensitivity cases examine the impact of different discount rates, thealternative discount rates are generally applied uniformly to all of the resource options. 

Financial theory, however, suggests that the value of different resource optionsshould be calculated using project-specific or "risk adjusted" discount rates. For
example, every day investors weigh the riskiness of different stocks and bonds and bidprices for particular investments up or down, based on perceived risks of future cash
flows of their investments. The greater the risk of future cash flows, the less an investor 
will pay for a stock or bond. 
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Applying this approach to resource planning
means that different resource options should be 'The value of resourceevaluated using project or technology specific risk options should beadjusted discount rates (Awerbuch, 1991).' EPRI calculated using project.reports also urge commissions and utilities to use specific or "riskproject specific discount rates. 6 

adjusted" discount 

Different power plants and technologies rates."
 
expose investors and consumers 
to different risks

due to the length of the construction period,

uncertain in plant operation, and the associated
effect on cost recovery, recovery of fuel and other operating costs, and future
decommissioning costs. The risk of future environmental costs are important tocons~ter, especially efforts to limit emissions of carbon dioxide and other greenhousegases. A recent letter signed by twelve leading national consumer and environmentalorganizations warned utilities of the need to account for the prospect of future 
regulation. 

NUCLEAR DISCOUNT RATE 

Nuclear power provides a stark example of how the risk from a single powerplant investment can impact a utility's overall cost of capital. During the midand late 1980s utilities %ith heavy nuclear commitments paid a 50 to 100 basispoint premium for capital. compared to non-nuclear utilities. These additionalcapital costs can have a substantial impact on corporate earnings and equityvalues. As of December 1, 1991, the common stock of Portland GeneralElectric, an Oregon utility with a significant nuclear investment plagued byoperating problems and political opposition, sold at 80 percent of book valuewhile the market to book ratios for the industry as a whole was over 140percent of book value. If the impact on a utility's overall cost of capital is 100basis points, the implied risk of the nuclear part of the utility's resource
portfolio is very substantial. 

Risks imposed by different resources
utility owned or owned by a NUG 

may also hinge on whether the resource isand, if owned by a NUG, how the power salescontract allocates risks between customers, the utility, and the NUG.as construction cost overruns and power plant performance which 
Many risks, such 

are normally borne byutilities, have, in recent years, been contractually shifted to NUGs. In the case of arecent competitive solicitation, bidders were explicitly required by the Bonneville PowerAuthority to bear the risk of future regulation of greenhouse emissions. 
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Investor and consumer risk relating to capital cost recovery are relativelypredictable and therefore entail comparatively low risks. Estimates of operating costs,on the other hand, are based on uncertain assumptions of future fuel price escalationrates for coal, oil, and natural gas. Even small departures from assumed fuel price
escalation rates can alter resource selection. 

Renewable resources are not without their own unique risks. The utilityexperience with renewable technology is relatively low, except for hydro and some
biomass technologies. 
 The risk of long-term plant performance is therefore high. Allrisks, including technological, fuel cost, environmental, contractual, and performancerisks, need to be assessed on a technology- and plant-specific basis. 

Value of Options 

A second approach to analyzing risk and uncertainty was recently described byresearchers at The World Bank.7 The World Bank is a very major source of capital forlarge power projects around the world. As such, The World Bank is rightfully concernedabout investing large sums of capital in projects that turn out not to be least-cost. 

The World Bank wishes to avoid what it calls the problem of "irreversible"
investments. The report notes: 

"Conventional analysis techniqu_.;, including standard least-cost powerplanning, ignore the cost of the lost option. Yet the value of the optionto ' wait to invest" could be large enough to invalidate the usual decisionrule, to invest when benefits exceed costs. In effect, the correct decision
rule under such circumstances should be to invest when benefits exceedcosts by an amount at least equal to the value of the lost (foregone) 
option."'
Figure 5 can be used to illustrate the problems caused by regulatory or utility
policies that preclude renewable projects from receiving front-end loaded payments. 
 Thefigure presents a simplified example of how traditional utility planning compares three
resource options; a hydro-electric resource, a biomass plant, and a gas-fired combustion
turbine. 
 Figure 5 shows the calculated annual costs for a ten year period based on


typical utility accounting.
 

Assume the hypothetical z ility currently plans to pursue the gas-fired combustionturbine option. Under this base case, the new gas turbine is added in Year 3, the firstyear new capacity is needed. Thus, for the first two years of the base case no capacitycosts are incurred. The energy costs for the first two years shown in column 9 are thesystem energy costs incurred with no new capacity additions. 

Figure 5 shows that traditional utility accounting practices cause the capacityportion of costs to start out high and slowly decline over time as the original investment 
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is depreciated. In contrast, the energy component of costs, comprised primarily of fuelcosts, typically escalates over time with inflation. In this example the cost of natural gasis assumed to escalate at a rate slightly faster than the cost of biomass. 

The total annual cost of each case is the sum of energy and capacity costs. Totalcosts either escalate or decline based on the combined capital and fuel costs of theoption being considered. Figure 5 shows the pattern of combined capital and fuel coststreams in cents per kilowatt hour for each of the-three options. 

While not shown in the figure, the hydro electric option is the lowest cost optionas measured by the net present value. The NPV calculation allows decision makers tocompare the total cost of alternatives having different costs in different years. Tuelevelized cost shows the equivalent cost of the option if the annual costs were constantthroughout the time period. 

Pattern of Costs Over Time 
0.11 

0.1 
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0.08 
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Years 

-- Hydro-efectric iomass - Gas Turbine 

Figure 3: Combined Capital and Fuel Cost Streams tor Three Options. 

Assuming that non-monetized issues such as fuel diversity, risk, andenvironmental impact are equal for all options, both conventional utility planning andleast-cost planning dictate that the utility should select 1, the hydro-electic resource, 
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because it has the lowest net present-value cost. The second choice would be biomass. 
The most expensive choice would be the gas turbine option. 

If the gas option were considered the utility's avoided cost the bids from proposed
renewable developers, both lower cost options would be front-end loaded. This is shown 
in Figure 5, where the costs of the hydro-electric and biomass resources exceed the gas
turbine costs in years one and two. Any prohibition on front-end loaded contracts would 
eliminate the renewable resources from further consideration, even though both options
would be less costly than the utility's option. 

If power isn't "needed" for two years, why shouldn't the acquisition ef renewable 
resources simply be delayed? 

Many states and utilities erroneously postpone competitive bidding or other
 
resource acquisition (along with rulemakings and other regulatory proceedings involving
 
least-cost planning) until the "need" for power is current. 

The fact that capacity is not "needed" for the first two years is largely irrelevant. 
Proceeding with the hydro option -- despite its higher short-term capacity costs and even 
in a period of no "need" -- the hydro option remains the preferred course of action 
because of its lower long term costs. The question of need for new resources is 
answered in economic terms, not by a simple balancing of supply and demand. 

Delaying the construction of the hydro-electric plant for two years until capacity is
"needed" is typically not the best solution. The 10-year levelized cost for the 
hydroelectric project increases if the plant were delycd for two years, even if 
construction costs escalated at rates below the rate of inflation. 

There are conditions under which it makes sense to delay the addition of a cost
effective resource. Indeed, one of the benefits of small modular renewables is the value 
of planning and construction flexibility provided by short lead times. (See previous
discussion of value options.) There are, however, also conditions under which customers 
are not benefitted by delay, even after consideration of the value of options. Each case 
must be analyzed separately. A general policy that assumes consumers are always better 
off delaying a cost-effective resource until new capacity is needed will lead to higher, not 
lower, consumer costs in many cases. 

Conclusion 

Too often we assume that renewables require special consideration wholly outside,
of IRP. Paying more for renewable resources that would not be selected by an IRP 
process makes sense where there is reason to believe that the R&D, educational, or 
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other additional values are worth the price, but we should not forget that many costeffective renewables are being ignored because of poor planning methods. This costs 
consumers money! 

Doing integrated resource planning right may not be simple but it will result insaving 1)consumers money and 2) increased reliance on renewables. Both of these results are well worth the effort. 
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Introduction 

This paper continues and extends previous research dealing with the role of financial risk 
measurement in the valuation of renewable and conventional energy technologies. This previous
work [Awerbuch, 1993] concludes that proper valuation of resource alternatives in the context of 
IRP can be made with the application of market-based, (risk-adjusted) discount rates, as opposed
to the present practice of discounting all revenue requirement components at the firm's weighted 
average cost of capital (WACC). 

There exists a considerable body of economic literature, however, which suggests that market
determined rates may be inappropriate for certain types of public projects or certain types of
benefit/cost streams- e.g. environmental externalities. Such long-lived benefit/cost streams must 
be valued using a societal rate of time or consumption preference which is potentially quite
different from the time preferences of finite-lived individuals. The social rate of time preference is
sometimes approximated by the real rate of growth in the economy. There also exists a body of
literature which shows that social rate of time preference can be derived from market determined 
rates, as long as adjustment is made for the effects ofboth corporate as well as personal taxes. 

Differences between social and private discount rates can arise because risk-adjusted, market
determined rates can distort the value of projects and benefit streams which accrue to current as
well as future-generational cohorts in society. For such long-lived benefit streams, the application
of the private discount rate may incorrectly allocate resources since this rate is based on the time 
preferences of individual,finite-lived, investors. 
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But society (and its generational cohorts) continues in perpetuity. This suggests the need to 
derive a discount rate for projects with long-lived benefit streams which reflects society's time 
preferences. Such a rate is commonly referred to in the literature as the Social Rate of Time 
Preference (SRTP). Derivation of the SRTP is discussed in various textbooks on public finance, 
and, increasingly, in texts dealing with energy or resource economics.I 

This paper describes the SRTP qualitatively and distinguishes it from a different discounting 
concept that is widely proposed by utiliLy regulators: the 'consumer's' discount rate. Two 
conceptually different approaches to defining and estimating the SRTP are presented, with 
reasonably similar results: in both cases the SRTP is significantly smaller than the WACC thus 
suggesting that externality costs are quite understated in the traditional, WACC-based IRP 
process. An appropriate discounting procedure, whiih reflects the expected real growth rate in 
externality costs over time is analytically derived for two typical externality cost streams. The 
estimated present value externality costs are about three times as large as those obtained using 
traditional procedures. Finally, the paper discusses the fallacy of applying the 'consumer' rate to 
DSM and energy efficiency investments. 

The SRTP and "Consumer" Rates of Discount 

It is important to distinguish between the SRTP and the 'consumer' discount rate concept 
advocated by some utility regulators, and discussed subsequently. The so-called 'consumer' rate is 
typically an attempt to estimate an opportunity cost for comsumers by looking at their alternative 

I The literature on the SRTP goes back at least to the 1960's; for a review see: Norgaard andHowarth [1991]; Pearce and Turner [1990], Lind [1982], Gramlich [1981]. 
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options for raising capital The general result of this approach is that residential mortgage rates or 
credit card rates become the de-facto discount for valuing DSM or other energy investments. 
Used in this fashion, the notions of the consumer's rate has little theoretical basis. 2 It represents 
a flawed, ad-hoc approach which leads to poor decision-making. The problems of the 'consumer' 
rate in energy valuation are treated ingreater detail subsnquently. 

SRTP: Qualitative Discussion And Derivation 

This section provides an intuitive approach to understanding the SRTP and its particular role in
valuing projects with long-lived benefit streams that accrue to different generational cohorts. The 
discussion examines the shortcomings of the view, held by some, that public-benefit projects are 
no different from private projects and hence should not be accepted unless they, too, yield a 
return above the private rate. 

The Traditional Market-Based View: Public Projects Must Pass the Private Hurdle Rate 

We now inquire whether a market-based discount rate is always appropriate, or whether there are 
opportunities or projects that demand the application of a special societal rates. Such an inquiry
potentially flies in the face of the argument that the market rate is the correct rate for allocating 
resources. Why consider any other rate? If the market offers a pre-tax rate of, say, r percent for 

2 This is not to say that the idea of a consumer's opportunity cost is not a valid theoreticalconcept; see: for example Baumol [1966], or Moore [****). 
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a particular type of project or risk, why should society accept any project that pays less, e.g. if it 
pays only q, where q < r? 

The reasoning, according to these traditional, market-based arguments, is that overall welfare in 
society is maximized only when all projects, both private ard public, return the market-based rate. 
To undertake public investments that earn less than r, according to this line of reasoning, results 
in improper and inefficient displacement of private investment with less efficient public uses. This 
suggests that public and private projects should be equally profitable at the margin. 

For example: consider public projects that produce long-term societal benefits-- e.g. pollution 
control, or the installation of non-pollution electric generating capacity. Environmentalists might
advocate that the benefits of such projects should be discounted at q < r, so that their present
value is higher and the project more attractive. However, those advocating a strict market-based 
view would question the desirability of this approach, arguing that it leads to inefficiency since it 
runs the risk of "crowding out" private investment that can earn r, with projects, such as these, 

that only generate q. 

Moreover, these market-based advocates would further argue that markets are sufficiently

perfect, so that if pollution control or generating pollution-free electricity is sufficiently profitable,
 
the private sector will get involved when the return rises to r (the market-based rate of return).
This private discount rate, r, represents the investor's decision to forego current consumption and 
inves& funds instead, a decision which should automaticallybalance the present versus the future 
and hence should result in the correct amount of investment. 

The conclusion reached under this view is that in order to optimally allocate this country's fixed 
pool of investment resources, private and public investment must be equally profitable at the 
margin. As previously argued, this standard can only be met if public planners use the private 
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discount rate in evaluating investment [see: Gramlich 1981, 96-98], so as not to allocate resources 
away from more profitable to less profitable projects. 

IsThe Traditional View Valid? 

There are a number of problems with the seemingly logical set of arguments put forth under a 
strict, market-based view. These include the assumption that pubic investment aulomatically
displace corresponding private investment. Such is not necessarily the case since: i) the same 
investment opportunities are not available to both public and private investors, ii) public
investment may generate subsequent streams of private investment, and iii) public investment is 
financed in part by taxes that reduce private consumption- not private investment. In addition, 
since the federal government itself plays a major role in determining market rates through treasury
borrowing and monetary and regulatory policy, it seems "a little silly" to argue that government
investment ought to be valued at a discount rate which is strongly influenced by its own policies 
[Gramlich 1981, 96].3 

The approach advocated by the traditional view- that public projects should pass the private

hurdle rate-- is less than satisfactory for still other reasons. 
 First, the portfolio of public projects

is already very widely diversified and the addition 
 of another project may not appreciably
contribute to its risk. The private discount rate, which reflects the covariance of returns relative 

3 To overcome these objections some argue for a weighted average discount rate on the basisthat this more properly reflects the fact that while, public investment may 'crowd out' some privateprojects. This weighted approach may also be unsatisfactory for various reasons again suggestingan attempt to arrive at a social rate directly [Gramlich 1981, 96]. The implications of taxes andother imperfections are summarized in Pearce and Turner [1990, 214-217] 
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to a less diversified market portfolio is thus inappropriate. Given these distortions, therefore. 
created by the private rate, it is appropriate to question its use as a hurdle in for many public 
projects. 4 However, there are some more powerful grounds for holding this approach suspect as 

is now discussed. 

The Private Rate and Society's Collective 'Impatience' for Benefits: 

Consider again the pollution-free generating project which provides long-lived benefits. The 
market-based discounting rule would say that this project should not be accepted unless it returns 
the private rate of return, r, since so doing would be inefficient. But r is largely determined by 
finite-lived individual investors, to whom a benefit paid today isquite clearly more valuable than a 
benefit paid tomorrow. Yet unlike individual investors, society is not finite-lived, and thus has no 
equivalent discount rate in the sense that the project may provide benefits to different cohorts of 
finite-lived individuals. Society aas whole therefore does not share the 'impatience' of 
consumption over investment exhibited by individuals. Pigou [1932, Chapter 2]5 identified this 
as the "defective telescopic faculty" of market discount rates. 

Pigou's arguments provide a sound, yet intuitive basis for the SRTP. Suppose the pollution-free 
generating project returns a rate of return of q, where q < r. Current population cohorts would 
not choose mis project since funds can earn a higher return of r elsewhere. Yet, if future cohorts 

4 Some [e.g. Gramlich 1981, 98] argue that use of r as a hurdle rate may at least ensure that afixed pool of investment funds will be optimally allocated, even though it will not ensure that thispool will be the right size. Others, most notably Feldstein [1972] take exception, arguing(correctly in my opinion) that the wrong discount rate causes misallocation within the pool of
funds.
 

-5 Inter-temporal allocation problems 
can sometimes be examined using the Kaldor or similarwelfare criterion under which future cohorts can compensate current ones to induce them to
undertake pollution-control projects. 
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were present or could be represented today they would want society to undertake this project, its 
lower return notwithstanding, since the benefits provided fall largely to them. In other words, the 
costs of continuing a policy of polluting falls heavilymore on future cohorts than it does on 
current ones. Since it is the future cohorts who will have to bear the brunt of these costs, they
will value a project to mitigate such costs more highly. 6 Future cohorts therefore discount the 
benefits of this project at a lower rate, thus giving them a higher present value today. This makes 
the project look more attractive on a benefit-cost basis. 

We thus conclude that future cohorts view a project that abates pollution more favorably than do 
current cohorts. 7 Pigou suggests that government must represent the interest of future as well as 
current cohorts and adjudicate this difference in interest between the two groups. This cannot be 
accomplished with the private rate r, which represents the interests of current cohorts only.
Pigou's a4-guments thus suggest that r will always be too high for the benefit stream of public
projects, and that the appropriate rate will be below the market-based rate of return.8 

6 This idea suggests that the SRTP really has two components- a 'property right' of futurecohorts-- e.g. clean air- that must be conveyed to them and a pure rate of time preference or'impatience' for consumption over investment. Norgaard and Howarth [19911 develop this idea.
7 There is another reason for this difference in valuation: the real costs of pollution rise overtime as population and real incomes grow along with real growth in the economy. For example,the real monetary damage caused by a pound of S02 rises over time: the number of people thatare affected increases and the value of human life, as measured by lost income rises. Since the realcosts rise over time, the benefits do as well. 
8 An additional issue not treated here deals with the fact that private individuals already providefor the future through bequests and inheritances [i.e. the private savings rate is much greater thanpeople can hope to spend during their lifetime [Gramlich 1981, 97] which means Ohat the"invisible hand" may still transmit welfare to future generations. [See also: Rothenberg, 1967]. 
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Market-Based Versus Societal Discount Rates: A Reconciliation 

Lind [1982] and Arrow & Lind [1970] provide several important insights that help reconcile the 

two seemingly divergent views regarding discounting for public projects presented so far. These 

two opposing views are: 1. Efficiency demands that public projects pass the market-based hurdle 

test; 2. Inter-generational equity requires the use of a lower discount rate. The differences 

between these two positions can largely be attributed to the effect of personal and corporate taxes 

on equilibrium rates of return inthe capital markets. 

Lind [1982] and Arrow & Lind [1970] show that a risk-adjusted (market-based) approach for 

estimating the SRTP leads to estimates similar to those derived using other approaches. The 

relevant risk measure for market risk is the systematic component of total variability- i.e.: the 

covariance of returns with returns to a widely diversified market portfolio. Similar risk notions 

apply in the case of public projects, albeit with some mulification. The relevant risk of public 

projects is related to how the benefits or returns covary with the nationalincome accounts [Lind 

1982, Wilson 1982], which implies broader diversification since national income reflects the 

returns to allassets in the economy. 

One purpose for a public project is to spread or diversify risk among many individuals. It is only 

possible to diversify variability that is unsystematic- i.e.: which is uncorrelated to personal 

income. The risk for some projects or technologies may be largely diversifiable because benefits 

are uncorrelated with income. For example: consider a national investment in the super-collider 

research program. Such an investment has risk- there may be no pay-off, or only a meager pay

off. Yet the risk of such benefits is most likely random in the sense that it is not correlated to 

people's income. Under these circumstances it is obvious that risk can be spread, i.e. that there is 

diversification through large numbers. 
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One characteristic of most public projects is that risk is widely distributed. Lind [1982, 62]
observes that whether this is the case depends in part on whether the benefits and costs of the
public investment "are widely distributed or whether they constitute a significant fraction of the 
portfolios of some of the people affected by the project." In other words, "if government
undertakes a risky investment and spreads it over a large number of people so that each one holds 
a small share of the investment the effect is to substantially reduce the cost of the risk [Lind 1982,
70]." This is the essence of the Arrow-Lind [1970] Theorem 2 which holds for projects whose 
benefits are uncorrelated with income. 

Robert Wilson [1982] demonstrates a similar result. He shows that where project costs or 
benefits are uaicorrelated with income, an individual's share of the aggregate risk becomes 
"negligible" when the benefits are divided among many individuals [Wilson 1982, 208]. Where, 
on the other hand, the project costs or benefits are highly correlated with income there is little 
diversification to be gained "from increased numbers" of individuals since the aggregate risk
charge is merely the sum of the individual risk charges. In this case the aggregate risk is 
unchanged, although each individual carries a very small fraction of that risk. 

For example, a national investment in new, renewable energy technologies may produce benefits 
that are systematically, but negatively correlated to national income. This result occurs because 
fossil fuel prices are negatively correlated to the economy [Awerbuch, 1993; Lind, 1982], i.e.: 
prices rise during bad economic times. A renewable energy source would provide benefits that 
are highest when fuel prices are the highest, which occurs during bad economic times. From a 
national perspective renewables can therefore be viewed as producing benefits that are highest
during those times when the economy is doing poorly. In other words, renewables are like 
insurance. The systemat',, nature of these benefits is not diversified sway, even among millions of 
taxpayers, since intotal the project acts like insurance: it reduces the overall variability of national 
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income. What can be diversified among the taxpayers is the unsystematic risk component-- the 

iisk that the technology may or may not be successful. 

According to the reconciliation argument, therefore, the basic appoach to evaluating risk for 
public projects is similar to the CAPM approach used for individual and corporate investments, as 
long as an adjustment is made for corporate and personal taxes. Since individuals will place the 

same value on the returns from a public project as they would on an identical stream from a 
private project, the discount rates would be the same except for an adjustment for the effect of 
taxes [Lind 1982, 72].9 This holds because in all equilibrium market rates of return reflect the 

fact that actual, after-tax returns are lower. 

For example, a., ne that a diversified market portfolio (beta=1.0) yields a 14% rate of return. 
This return com -nsates investors for risk as well as for corporate and personal taxes. If a 

corporation with a marginal tax rate of 35% invests ina project whose risk is similar to the market 
portfolio, it will earn an after-tax return of. 14% x (1 - .35) = 9.1%. The net return to 
shareholders must be further adjusted for personal taxes. If we assume a 28% marginal tax rate 
oni personal income, the above 14%-project yields an after-tax return to investors of: 9.1% x (1 
.28) = 6.6%. We thus infer from this example that project risk that equals overall market risk 
yields a nominal net (after-tax) return about 6.6%. This calculation gives "a good approximate 

answer" [Lind 1982, 76] of the SRTP or the consumptionrateof interest. 

Using the above procedure we can also derive the SRTP for a benefit stream that is riskiess- i.e. 
whose year-to-year variability is uncorrelated to national income accounts. Assuming a market

based riskless rate of 6%, and the same tax rates as before, this yields a nominal "riskless" SRTP 

9 Strictly speaking, an adjustment must also be made for consumer surplus and displacement of 
private spending. 
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of 2.8% (6%*.65*.72). The next section discusses a graphic SRTP derivation which attempts to
maximize the welfare of all cohort, over time. While conceptually quite different, the results do 
not vary significantly from those obtained above. 

An Alternative SRTP Concept That Maximizes Welfare Intertemporally 

The SRTP can be inferred from the country's optimal combination of savings and consumption.
The notion is that correctly estimated, the SRTP yields the properly sized pool of public projects.
This leads to welfare maximization: i.e. the consumption of each population cohort ismaximized.
A derivation of such a rate is provided by Grarnlich [1981, 101-108],10 using the following 
assumptions and relationships: 

1. The labrr force grows at n% per year.
or both. A 1%productivity increase 

This can be due to population or productivity growthmeans one more worker per 100 is available to do otherthings. 

2. Total output of the economy isy, which is a function of invested capital: y =.k). Society hasa constant savings rate which is the fraction s of output y. Available capital is sy, which is thetotal national savings. 

3. 	In order for growth to continue capital must also grow at 
a rate n per year. For example,
assume the capital intensity (capital/labor) ratio) is 5; if the economy begins with 100 in the laborforce and grows at n = 
beginning capital is ko 

3%, then 15 units of capital will be needed for the three new laborers. If= 500 (capital intensity is 5), then the required savings rate to meet thisneed would be nko = 15. 

4. Every generation is required to contribute to the capital stock of the nation in order foreconomic growth to continue. Total output of each generation is a function of the investmentsmade in previous generations. Consumption is always y - nk, which equals total output less
capital or savings required for investment.
 

10 A somewhat different graphic presentation, involving marginal uility trade-offs, can be foundinPearce and Turner [19901. 
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Given these basic conditions we would now like to maximize the welfare-- the consumption (y 
nk)-- of each generational cohort. The slope of y is the marginal product of capital, dyVdk, and 
rational investors should want to invest to the point where dyld/ is reduced to r, the private rate 
of return. It can be shown that y - nk is maximized for every generation at the point dy/dk = r = n. 
This yields the optimum level of capital intensity, which demonstrates that the marginal discount 

that produces the optimum capital intensity andrate 
hence maximizes consumption for each 

generation is r = n-- the real growth rate in the economy.)1 So, in an ideal economy investors 
should be willing to accept projects up the point where the marginal productivity, dy/dk = r, the 
private rate of return. This return occurs at an optimum capital intensity or savings rate of k*, 
which maximizes welfare or consumption. The rate n, (the real growth rate in the economy) 
when used as a hurdle for public projects assures this welfare maximization. 

Use of n as a hurdle for the benefits of public projects produces useful and consistent ccinter
cyclical results. During periods of economic downturn, n is small so that more public projects 
pass the benefit-cost hurdle. This makes intuitive sense: during such periods the economy has 
slack and is in need of more investment which will lead to subsequent growth. In contrast, when 
the economy is growing rapidly, n is larger so that fewer projects are accepted. This also makes 
sense since during such periods economic resources are used to capacity and should not be readily 

displaced. 

11 Earlier we computed the net nominal market rate as r = 6.6% which equates to about 3.'%real-- reasonably close to n. Gramlich [1981, 107-108] finds that there are imperfections thatkeep r from going exactly to n, although it has been close in the post World War II period withreal r at about 4%, and real n = 3.5% . It is quite possible that n has slowed down in the last
ecade. 
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Valuing Externalities 

Regulatory planrung procedures increasingly provide for the inclusion of environmental externality
costs to account for the potential damage of emissions from fossil-based plants. It is common
practice to value !;uch environmental adders by discounting at the utilityjs weighted average costof capital, a procedure which makes no sense. Given the foregoing discussion, environmental 
externality costs should be valued at the SRTP since the benefit stream of abatement affects
different generational cohorts in society. Valuing the environmental benefits at the rate n isindependent ofthe market-based rates that might be used for the other cash flow streams. 

A second issue affecting the valuation of externalities is that some environmental costs rise over
time in a real sense. For example: if the rate of economic growth is 3%, and if a given level ofannual emissions produces a I%morbidity rate (i.e. J%of the population suffers illness or death),
the cost of continuing that emissions level also rises at 3% per year. This is due to the fact that
population rises, as does personal income and hence the value of human life as estimated from 
such valuation procedures as discounted personal earnings.12 

Perpetual Externalit Streams: 
Thus we have the result that, left unabated, the cost of a given level of pollution must rise at therate of n per year. In some cases, such as potential radiation risks from radioactive wastes, this 

The real costs of environmental damage can be seen to rise in yet another way. Consider alake that isbeing polluted; in this case the marginal costs of additional damage rise 
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growth continues in perpetuity. 13 The value of abating this risk then becomes the present value 

of a perpetual and growing stream of environmental externality costs. Say the environmental cost 

in year 1 is E], and that this cost rises at n per year, and that the SRTP = n as well. 

Computationally this isequivalent to determining the present value of a perpetuity with growth: 

PV = El/ (i-g) 

where i isthe discount rate and g is the rate of growth in the benefit stream. For the case of 

environmental externalities we have i = n and g = n as well which leads to the powerful result 

that the present value of the benefits of controlling the externality costs associated with such long

lived risks as radio-active waste storage is: 

PV = E1/n-n = ' (1) 

which says that the present value of abating a perpetual stream of environmental externalities is 

infinite. 

Finite-Lived Externality Streams: 

Under some circumstances the case of perpetual damage may not hold, and it may it may be more 

correct to presume that the exteiiaity damage will begin to decay at the end of the project's life. 

This section examines this case, and, for convenience, assumes that damage costs produced by 

environmental emissions fall to zero at the completion of the project. Again, E1 is the Year-I 

externality cost and n is the rate of growth. Et,the externafity value in the year 1,is simply: E, = 

El(1-n)t. 

Assume the project life is h years. The present value of the Etstream is the summation: 

13 Gramlich [1981, 1441 gives the real cost curves over time for several different types of 
environmental externality situations. 
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t=h
 
PV = Z El(I+n)t / (l+i)t 
 where i, the discount rate, is taken as the SRTP. 

t=l 

With SRTP = n, we have i = n and g = n as before, so that the above simplifies to: 
PV= hE1 

(2) 

Equation (2) says that where externality costs decay rapidly at the end of the project, the present
value of environmental adders is simply the first year value (usually determined by state 
PUC's) multiplied by the life of the project. Note that this result is independent of the discount 
rate and is predicated only on an equivalence of the discount with the rate of growth in the 
externality costs. 

This outcome does not seem inconsistent with Pigou's [1931??] general result. Since the 
externality damage will damage every cohort in society in the same way, society cannot have a 
discount rate in the common sense of the concept. 

Tables I illustrates the case of finite-lived extenua-ity costs numerically. A first-year externality 
value of $.05/kWh is assumed, which grows at the rate n = 2% per year, so that the real 
externality cost in year 30 is S.0906. The discount rate is assumed to be SRTP = n = 2%. The
 
present value of the externality costs is $1.50 kWh.
per Recall that this present value is 
unaffected by the choice of n, per equation (2) above.14 

14 For example, with n = 3% the externality costs grow to S.1214 inyear 30. This larger stream,when discounted at 3%also yields a present value of$1.50. 
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Table I also shows the externality analysis as commonly prescribed or undertaken by utility 
regulators. The approach excludes any growth in the externality value and discounts the stream at 
the utility's weighted average cost of capital (WACC-- here assumed at 9.38% after tax) to a 
present value of only $.50/kWh-- one-third the result obtained with Equation (2). 

These kWh values are convened to a capacity-based value in Table I using a 55% capacity factor 
(4818 kWh/year for each kW of capacity). The present value externality costs are $7,227/kW ( 
$1.50/kWh*4818kWh/kW) using Equatiou (2) as compared to $2394/kW obtained using the 
traditional approach. This suggests that the externality costs of a kW of fossil-based capacity far 

exceeds its capital outlay costs. 

Again, these results are independent of the value of n, but do assume that g = n. Table 2 shows 
the case where this requirement is relaxed: now the discount rate (SRTP) is increased to 3%while 
the growth rate remains at 2% as before. The results do not change significantly the present value 
is reduced to about $6,235/kW, still considerably above the traditionally-based result. 15 

The foregoing analysis suggest that the calculative process widely used for estimating the present 
value externality costs associated with fossil-based generation understates these costs by about 
two-thirds. 16 This assumes that environmental damage decays rapidly when the project is 
terminated. Where externality costs continue in perpetuity, as in the case of nuclear waste, the 
present values costs approach infinity. These results seem to comport with the intuitive 

15 Still larger present values may result if we approximate the SRTP from market-based rates;e.g. the consumption rate of preference for riskless externality costs is about 0.0% real. However,externality costs may be somewhat correlated to income which would raise this rate slightly. 
16 i.e. where finite-duration is appropriate, the correctly estimated present value externality costs 
are about three times the value obtained using standard IRP procedures. 
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assessment many people have made about externalities: they are considerably more costly than 
traditional (but incorrect) valuation techniques have indicated. 1 7 

The Fallacy Of The "Consumer's" Discount Rate In Valuing 

DSM And Energy Efficiency Investments 

As discussed earlier, the notion of a consumer discount rate is proposed by some regulators and 
consumer advocates who argue that ratepayer funds should be 'taken' by utilities only if these 
funds can yield a return above the so-called consumer's cost of capital- a rate that is usually taken 
as the prevailing interest rate on charge cards, or in some cases, the residential mortgage rate. As
commonly applied this procedure is entirely ad hoc and without theoretical basis, although
industry literature seems to treat the concept as sound and widely accepted [see for example:
Cater 1992] While consumers clearly make decisions based on their own discount rates or time
preference, 1 8 these rates are different from the charge card or mortgage rate. Moreover, the 
consumers discount rate, however defined and measured, is not relevant to the valuation of 
electricity projects. 

17 There is a separate issue as well: individual (i.e. consumer) discount rates are a function ofindividual wealth [Moore *****]. As individual wealth rises in society over time, the discount ofindividuals will fall. (This can be easily observed- people in poorer nations are less concernedwith long term health effects, etc.- and more concerned with their next meal.) This result willraise the cost of emissions damage even more inthe future and hence makes the value of reducingemissions greater. 

18 For example, Michael Moore [*******], derives consumer or household discount rates forvarious discount rate isa function of economic class. Lower class individuals have higher discountrates which suggests an underlying reason, for example, why smoking is more prevalent amonglower class individuals; 
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There are several problems and errors associated with using the consumer's discount rate as a 
hurdle for DSM and other projects. Mostly these objections relate to the fundamental and well 
established idea in finance that the cost of capital depends on the use of funds, not their source 
If funds are to be used for relatively low-risk venture then the cost of capital is low. The basic 
relationship between risk and the cost of funds given by the Capital Asset Pricing Model does not 
change for consumers. 19 

While the principles of the CAPM do not change for consumers, there may exist market 
imperfections which change their preferences for investment over consumption. One of the 
imperfections faced consumersby is lack of direct access to capital markets which means 
consumers cannot always raise funds whose cost is tied to their use. Consumer's fund raising is 
limited to narrowly defined instruments such as residential mortgages, home improvement loans 
and charge cards. 20 The rates on these instruments may be sufficiently high to discourage 
investment in what are otherwise economically viable projects. 

Consumers Cannot Finance Low Risk DSM Projects Efficiently 

How Risky Is DSM?
 
An example of a viable project that consumers 
may not be able to fund efficiently is installing

thermal insulation. 
 This is a relatively low risk undertaking:2) insulation is installed using well 

19 Although the measurement of risk may change where households are not well diversified. Insuch cases a 'consumption beta' has been proposed as the risk measure [Brealey and Myers 1991,168-169] 
29 The rates on these instruments is based on their overall risk, e.g. the residential mortgage ratemust ultimately be tied to the covariance of mortgage default rates to the returns on a diversified
portfolio. 

21 For the time being we can define risk interms of total variability for convenience. 
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established procedures (e.g. installation quality can be specified and measured using, say, infra-red 
photography) and heating bills are reduced by some amount each month. The value of the
insulation may rise as fuel prices and/or electric rates rise. The homeowner's downside risk is that 
fuel or electric rates will drop which would lessen the value of the insulation. 

But even this outcome seems riskier than it may be, partly because we have confined the 
discussion to total risk, when systematic risk is more relevant-- even if a homeowner isdiversified 
only to the extent of the home ownership, and perhaps, the claim to a job. When we view risk 
more properly in the context of the homeowner's total portfolio the insulation project seems to 
become less risky-- the project seems to act like insurance which lowers overall risk. 

Specifically, if electric/fuel rates rise insulation will help cushion the increase in the monthly 
energ,- bills. In addition, higher fuel rates will cause housing values to fall, in which case the
insulation helps protect their value as well. if electric/fuel rates fall, on the other hand, the 
economy will improve and home prices will certainly rise. In this case the increased home value
will be mitigated somewhat by the loss in the insulation value. Insulating a house therefore is like
buying insurance: it generates counter cycical benefits- e.g. the return on the insulation 
investment rises when fuel prices are high and hence the economy and returns to other assets in
 
the portfolio are low.
 

Charge Card or Mortgage Rates are Inapproprateas Hurdles for Most DSM: 

Based on the foregoing, insulation may be a low risk investment with a fairly certain reward 
stream which ,eems to act like insurance.22 What is such an investment worth? Why should 

22 For an opposite position see Hassett and Metcalf [1993]. 
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anyone expect to earn charge card rates-- say 14% to 18% for undertaking such a relatively sure
fire project? To the extent that insulation is low-risk its discount rate is probably more closely 

approximates passbook rates-- say around 3% or 4%-- than the risky rates paid on charge 
cards. 23 This quite clearly suggests that low-risk DSM projects thlt yield modest returns should 
not be rejected simply because such projects will not provide charge-card rates of return (i.e. will 
not pass the charge card hurdle rate). The fundamental principle in finance is to separate project 
valuation from its financing. Using the "consumer's" discount to value DSM/efficiency 

investments significantly understates tl ,hvalue of such projects. 

In perfectly functioning capital markets consumers shouldbe able to obtain low risk financing for 
low risk efficiency projects such as insulation, which lower the annual outflows for utility 
payments and hence free up funds for loan repayment. 24 So while consumers would have access 
to appropriately priced loans in perfect capital markets, the actual transactions costs of 
establishing such loans are potentially significant and complex 25 so the only type of borrowing 
consumers can obtain is signature or credit based borrowing which , considerably more costly 
since it is unsecured ands hence is based solely on the borrower's overallability to repay. 

23 There is a second important reason why charge card interest rates cannot be used as hurdle 
rate on investment projects since charge card rates are contingent rates- consumers will have to pay this rate only if they fail to pay down the outstanding balance. The literature suggests thatconsumers expect to pay off balances and hence are willing to accept higher stated rates 
["'"AmericanEconomic Review  1992]. 

24 The evidence in support is the so-called shared-savings firms that upgrade energy efficiency
for commercial buildings; the building owner pays nothing, but shares the savings with the firm 
over time. 

25 They would involve, for example, pre and post audits, estimates of fuel savings, and perhaps, 
some form of UCC lien on the insulation itself. This requires lenders to evaluate a great deal of 
technical material on relatively small loans. 
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While consumers have no direct access to capital markets, utilities, or other governmental bodies 
do and could possibly establish revolving loan funds more geared to the actual risk of the 
insulation project as a source of electric capacity. Perhaps a separate lien could be applied to the 
insulation so that the security interest would pass to subsequent ovners, who would continue to 
pay for it through utility bill surcharge. The risk of such programs is that their administration is 
expensive-- which may be the reason the capital markets do not provide such risf,--based financing 
in the first place. In any event, the important point is that the consumer's borrowing rate is not 
appropriate for valuing the DSM/efficiency investment. 

Conclusion 

Environmental externalities represent a long lived (in some cases perpetual) cost stream that 
po.zntially affects numerous cohorts in society. The mitigation of such a cost stream therefore 
produces benefits that affect all of those cohorts. Market-based discount rates reflect the 
preference for consumption over investment of individual, finite-lived investors. The WACC is 
such a market-based rate, and neither it, nor any other such rate can be used to value projects 
whose benefits streams affect current as well as future societal cohorts. The benefits of such 
projects must be valued at a different discount rate, one which more properly reflects the time
preference of society as a whole. The social rate of time preference (SRTP) is generally suggested 
in the literature as a rate with these needed characteristics. The SRTP has been estimated as the 
long-term growth rate in the economy- about 3.5% real, or from market-based rates- at about 
3% real for projects whose risk equals that of the market-portfolio, and about 0% for risidess 

public projects. 
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Utility planers and regulators sometimes value externalities at the WACC. When the SRTP is used 

to value the externalities of generating projects the present value cost estimates are about three to 

four times as high, assuming that the environmental damage dissipates rapidly when the 

generating capacity is retired. Where the damage continues for longer periods, the present value 

costs approach infinity fairly rapidly. These results are somewhat startling, and have considerable 

policy-making implications. 

This paper has contrasted the SRTP to the so-called 'consumer' discount rates, which are 

frequently taken as the consumer's charge card rate. DSM and similar projects are then expected 

to pass high charge card hurdle rates. This practice has little theoretical basis, and is flawed for a 

number of reasons, including the fact that charge card rates are a conditionalrate which cannot be 

used as a discount estimate. In addition, market imperfections restrict consumer access to 

capital. Consumers can therefore not obtain funds at the correct, project risk-based rate, and 

must resort to credit-card borrowing which is riskier for the lender. 

These imperfections notwithstanding, the valuation of DSM investments is similar to the valuation 

of any other project. The apparent systematic risk for various DSM and renewable projects may 

be low. The fallacy of the consumer's discount rate can perhaps best be seen if the logic is taken 

to its extreme. For example, if high credit card rates were used to value the benefits of aN energy 

investments we would probably conclude that most generating capacity (including conventional 

power plants) is too expensive- i.e. we would find that they do not pass the credit card hurdle 

rate- suggesting that electricity should be produced by individuals pedaling bicycles hooked-up 

to a generator!2 6 

26 This illustratioz suggested by Kolbe, et a. [EPRI 1986] 
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7- AL. i. 

EXTERNAL.XLS 

The Present Value of Environmental Externatlities 

Externality ValuelkWh = $0.05 WACC= 9.380% 
Econonic Rate of Growth $0.02 . SRTP (Real) = 10.02 "/. 

Environmental Adder 

YEAR With Growth No Growth 

1 1993 $0.0510 0.05
 
2 1994 $0.0520 0.05
 
3 1995 $0.0531 0.05
 
4 1996 $0.0541 0.05
 
5 1997 $0.0552 0.05
 
6 1998 $0.0563 0.05
 
7 1999 $0.0574 0.05
 
8 2000 0.0586 0.05
 
9 2001 $0.0598 0.05
 

10 2002 $0.0609 0.05
 
11 2003 $0.0622 0.05
 
12 2004 $0.0634 V.05
 
13 2005 $0.0647 0.05
 
14 2006 $0.0660 0.05
 
15 2007 $0.0673 0.05
 
16 2008 $0.0888 0.05
 
17 2009 $0.0700 0.05
 
18 2010 $0.0714 0.05
 
19 2011 $0.0728 0.05
 
20 2012 0.0743 0.05
 
21 2013 $0.0758 0.05
 
22 2014 $0.0773 0.05
 
23 2015 $0.0788 0.05
 
24 2016 0.0804 0.05
 
25 2017 0.0820 0.05
 
26 2018 $0.0837 0.05
 
27 2019 50.0853 0.05
 
28 2020 $0.0871 0.05
 
29 2021 0.0888 0.05
 
30 2022 $0.090 0.05
 

Present ValuekWh: $1.50 $0.50 
(at SRTP) (at WACC) 

Present Value/kW 
(55% Cap-Factor) $7,227 $2,394 
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EXTERNAL.XLS 

The Present Value of Environmental Externatlities 

Externality Value/kWh = $0.05 WACC= 9.380%
Economic Rate of Growth $0.02 SRTP (Real) = $0.03 

Environmental Adder 

YEAR With Growth No Growth 

1 1993 $0.0510 0.05
2 1994 $0.0520 0.05
3 1995 $0.0531 0.05 
4 1996 $0.0541 0.05
5 1997 $0.0552 0.05
6 1998 $0,0563 0.05
7 1999 $0.0574 0.05
8 2000 $0.0586 0.05
9 2001 $0.0598 0.05


10 2002 $0.0609 
 0.05

11 2003 $00622 0.05

12 2004 $0.0634 0.05

13 2005 $0.0647 0.05

14 2006 $0.0660 0.05
 
15 2007 $0.0673 
 0.05

16 2008 $0.0686 
 0.05
17 2009 $0.0700 0.05
 
18 2010 $0.0714 0.05

19 2011 $0.0728 0.05

20 2012 $0.0743 0.05

211 2013 $0.0758 
 0.05
 
22 2014 $0.0773 0.05
23 2015 $0.0788 0.05
 
24 2016 $0.0804 0.05
25 2017 $0.0820 0.05

26 2018 $0.0837 0.05

27 
 2019 $0.0853 0.05

28 2020 $0.0871 
 0.05
29 2021 $0.0888 0.05

30 2022 $0.0906 
 0.05 

Present Value/kWh: $1.29 $0.50 
(at SRTP) (at WACC)

Present Value/kW 
(55% Cap-Factor) $6,235 $2,394 
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PROBLEM STATEMENT 

This paper considers the issue of risk in two contexts -- investment risk in the context
of financial portfolios; and utility risk in the context of regulated electric utility plan.ing
and operations. In the context of utility regulation in the public interest, reference is also 
made to longer-term risks including risks to future generations. 

My argument applies to investments in renewable energy resources, but not torenewables only; it applies equally to any investment of dollars today that reduces fuel use
in the future or increases energy efficiency. Collectively, these can be called investments 
in fuel-saving technologies, or "fuel savers." I propose that similar methodological issu,es
apply to all technologies that substitute capital investment for fuel use.' 

The question, then, is how the risk associated with these "fuel saver" investments
should be assessed. And, following from this risk analysis, how should we approach the
trade-off between dollars spent today and benefits received in future years? Some of these
trade-offs may not be precise, because future benefits may not be measurable, but where
they can be quantified, what should be the required return on ti~e investment? Or,
equivalently, in evaluating the investment ex ante, what discount rate should be used to 
reduce future dollars to pres.znt value dollars? 

This paper owes a lot to the work of Shimon Awerbuch, to whom I am indebted for
opening up the subject of the financial economics of renewable energy. Those familiar with
his work will note that the first part of my analysis --the investment analysis - is a 
restatement and modification of some of his work, while the second part - the regulated
utility analysis - departs from it. 

A number of fuel-saving technologies received great attention inthe period around the two oil aises of1973-74 and 1979-80;,they are now receiving renewed attention as ways to reduce pollution, for example to reduce
the generation of acid gases or greenhouse gases. These technologies include renewable energy investments such as photovoltaics, solar water heating systems, windpower and hydro-electric power. They also include investments
in energy efficiency such as improvements in motor efficiency and improved insulation in dwellings. Nuclear power, which, if its enens've treatment in the National Energy Acl of 1992 is any indication, is likely to raise itshead again, also qualifies as a fuel-saver, which is ironic, because the disposal of spent fuel is nuclear power's
most intractable problem. 
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SUMMARY OF THE ARGUMENT 

My argument is as follows. First, I consider investment risk from a conventionalfinancial economics standpoint. Investment analysis is about risk and return. The requiredor expected return on any asset should be commensurate with the riskiness of the returnson that asset -- the greater the risk, the higher the expected return must be. Investmentsin fuel-saving technologies, then, would be required to earn a return commensurate with
their risk. 

I argue that the place where technology-specific risk considerations is likely to betaken into account by investment professionals is in competitive de-regulated energymarkets. It is, for example, in the emerging non-utility generation market that we shouldsee investors setting technology-specific risk-adjusted discount rates for photovoltaics, windpower projects, etc., alongside combustion turbines and other conventional fossil-fuel
generators. 

Next, I consider investment risk in the reg,,lated electric utility industry. I arguethat in the regulated utility industry, the risk profiles of different technologies are largelyhomogenized by rate-of-return regulation (with nuclear power as the notable exception).Here, the financial considerations are quite different, because the productsinvestments are not being sold on competitive markets. 
of these 

If an investment is prudently made,and especially if it is made within an integrated resource planning framework approved bya state regulatory commission, cost recovery by the utility is reasonably assured.utilities a reasonable assurance By givingof return, commissions lower the investment risk of theutilities' entire investment base, regardless of type of technology. Commissions have notrequired their utilities to use risk-adjLsted discount rates for specific technologies, nor wouldI recommend that they do so on the available evidence. 

It is important to distinguish utility planning risks. If commissions like to shieldutility stockholders from financial risk, they are also risk-averse in their approach to utility
planning as it affects ratepayers. 
 But here they take into account different risks from thosethat the financial markets are concerned with in the context of a diversified investmentportfolio. Regulators and utilities have learned from their old mistakes --and would be wiseto anticipate potential new ones by trying to reduce the overall risk of a utility's resource
mix. This is different from the portfolio approach of investment theory, and is better called
resource diversification. It is quite difficult to formalize but is like the homely advice to notput all your eggs in one basket. 

Formally, least-cost planning should not only take into account the relative expectedcosts of different planning scenarios, but should also seek to reduce the risk of major lossesor cost increases. The method used to test fo. risk is scenario analysis, including decisiontree analysis which identifies the opportunities for, and costs of, changing a plan in midstream. Decision tree analysis highlights the importance of flexibility in utility planning. 
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Finally, I do not think that financial economics or utility least-cost planning
approaches necessarily protect against long-term risks to future generations. Utility
regulation, because of its public interest nature, is able to take such considerations into 
account in the context of regulated IRP. In making decisions affecting the long-term future,
the private calculus of financial economics needs to be supplemented by other approaches,
and even the paradigm of neoclassical economics fails to provide reliable guideposts. This
is recognized in legislation such as the Clean Air Act Amendments of 1990, which set a
physical limit for SO, as a goal, and left to the market only the means to achieve that goal.
While it is easier to regulate utilities when such goals have been provided by legislation,
regulators and utilities still need to consider the public interest in cases where there is no 
clear legislative mandate. One of the ways in which this can be done is to test the limits of 
conventional economics by accounting for environmental externalities and by using a social
discount rate in resource planning. This would be applied to all resources and should take 
into account environmental externdities. 

The battle for utility integrated resource planning (IRP) has only been half won.
Utilities have backed away from large coal-fired or nuclear generating units and are with
varying degrees of enthusiasm turning to demand-side management and purchased power
options. The other half of the battle will involve renewables, as well as even greater

emphasis an energy efficiency, aimed mostly at the reduction of environmental risks and
 
other longer-term considerations.
 

My conclusions for the evaluation of renewable energy technologies are as follows.
First, I believe that the risk-reward approaches of financial economics may come into their 
own under certain conditions in unregulated energy markets, which can be guided by
conventional investment analysis. But I do not believe that the use of technology-specific
risk-adjusted discount rates provides clear guidance for regulated utilities. My analysis is
consistent with the use of set-asides for renewable technologies; more focused resource
planning that evaluates renewables and other resources on a distributed energy system basis;
the costing of environmental externalities for fossil-fueled generation and/or environmental 
credits for renewable energy resources; and the use of a social discount rate as a means of
assessing the longer-term environmental implications of resource planning. 
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2 

A PRIMER ON INVESTMENT THEORY 

Required Return Is a Function of the Riskiness of the Investment 

My approach here is the type of conventional investment analysis used by investmentprofessionals. This approach has been formulated overassociated with the concept of "modern portfolio theory." 
the past 30 years or so and is 

supposed It is also the approach that isto be used by corporations in capital budgeting, although in practice manycorporations use much simpler approaches, including even crude payback yardsticks for their
investments. 

I start from the simple proposition that the required or expected return on any assetshould be commensurate with the riskiness of the return on that asset -- the greater the risk,the higher the expected return must be. The level of risk, then, is reflected in the "discountrate" used to reduce future "cash flows" to present value terms; the more risky the returns(i.e. the less valuable the net cash flows from the investment), the higher will be thediscount rate applied. 

investment in 

It is clear in finance theory that the discount rate applied to an
an asset should reflect the riskiness of that asset itself.discount rate A "risk-adjusted"is the discount rate adjusted for the risk of an asset orInvestments group of assets.in fuel-saving technologies, then, should be required to earn acommensurate returnwith their risk. Of course, the risk features of different fuel-savingtechnologies may differ, but they will all share the fuel-saving feature, just as all fuel-usingtechnologies share the fuel-using feature. 

One of the most common errors in financial practicereflecting the cost of capital is to apply a discount rateof the company making the investment. TF- error in thisapproach is that it ignores the effect of the 
company itself. 

new investment on the risk profile of theThis approach is appropriate only if the company is investing in the sameline of business or one that happens to have the same risk level as the company's existing
investments.'
 

Which Risks Are "Priced"in the Investment Markets? 

The simplest concept of risk is the variability (variznce or standard deviation) ofexpected future returns. The risk-free rate of return is earned on asset, with a known fixed
return (such as a three-month Treasury bills). 
 The variance of return on any other asset is 

In the case of regulated utilities, for example, it isclear that the returns on investments indiversifiedactivities that are unregulated and more risky than their regulated investments should be evaluated at appropriatediscount rates greater than the utility's cost of capital. Once the utility has made the invcstment, the investorin its stock is buying undivided shares in the utility business and the diversified activities. The cost rate reflectedin the valuation of the stock will be a weighted average of the rate for the two segments of the business.is widely accepted in theory, and results in the use Thisof "divisional" cost of capital or hurdle rates for differentdivisions of a corporation. 
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"priced" by adding a risk premium to the risk-free rate of return. In other words, the
expected futurc returns or statistical expectation of returns in future years will be discounted 
at a. discount rate that is positively related to the variance of those returns. This can be 
visualized (see Chart 1) using a chart in which the vertical scale represents required return,
the horizontal scale represents the variance, and the risk-return relationship is depicted by 
a positively-sloped straight line. The risk-free rate (in this case assumed to be 5 percent)
is-given by the intercept of the line with the vertical scale, and the slope reflects the "price"
of risk. 

A more sophisticated notion of risk is derived from modern portfolio theory. This
approach starts from the simple observation that the bottom-line concern of investors with 
large portfolios is the risk and return of their portfolios as a whole, not the individual assets
in them. This is even true for small investors who can participate in large portfolios by
investing in mutual funds. Part of the variance I have been talking about is purely random,
i.e. the ups and downs of an asset's price are unrelated to the ups and downs of other assets'
prices. It is easy to show that, in a portfolio with as few as twenty cr thirty assets, these 
random variations in their individual returns will average out, leatring a portfolio with little
risk. Therefore, according to investment theory, purely random or unsystematic risk need 
not be priced by the market at all. 

But if part of the variation in an asset's price is so-called "systematic" risk resulting
from covariance or co-movement between the rtturns of different assets, that variation 
cannot be eliminated. According to this approach, then, the only asset risk that needs to
be priced is the risk that cannot be diversified away in a portfolio, namely the systematic
variance of returns of the whole diversified portfolio, resulting from the covariance or co
movement of returns of the assets in the portfolio. Ultimately, it is the variance of the
 
whole asset market that cannot be diversified away.
 

This is the crux of modem portfolio theory as formalized in "CAPM" - the Capital
Asset Pricing Model. We can modify our risk-return chart (see Chart 2) by renaming the
line the Security Market Line, on the assumption that, if properly priced, all assets will have 
returns clustered along this line, reflecting greater risk to the extent their returns are
covariant with the return on the whole asset market. The horizontal scale is now renamed 
to reflect, then, not variance of returns, but "beta," a measure of covariance. 

The beta of a stock or other asset is, according to this formal model, the best 
measure of its risk. If we are confining our analysis to stocks, the beta is the likely
percentage change in the stock price when the whole stock market changes by one percent.
The stock market as a whole, of course, changes by one percent and this is why it has a beta
equal to one. And the corresponding return (assumed here to be 12 percent) expected on 
the whole asset market is called the market capitalization rate. 

In this formal model, beta is the only measure of risk that is going to be "priced" in
the market, and the slope of the Security Market Line gives the price of that risk; for the 
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stock market as a whole, with a beta of one, the risk premium in our example is 7 percent(12 percent minus 5 percent). A so-called aggressive stock which changes by a greaterpercentage when the market changes by one percent, say 1.5 percent, will have a beta equalto 1.5, and must be expected to earn a return over 12 percent to compensate for the highrisk. A so-called defensive stock, which changes by less than one percent, say 0.5 percent,will have a beta of less than one, but still positive, in this case 0.5, and will be priced to havean expected return below 12 percent. An asset with a beta of zero (like a Treasury bill) willbe priced to earn the risk-free rate of 5 percent, without any risk premium.
a negative beta -- An asset with
implying that its price rises when the market falls and falls when themarket rises -- would be a hedge asset, a very valuable asset which an investor couldoffset the systematic price fluctuations use to
of the portfolio. The return required on thisinvestment would be less than 5 percent and could theoretically be negative. 

CAPM has come under serious attack, but it appeals to both theory andsense. commonMy summary account of conventional investment theory ends, then, with beta, butbeta is hard to measure, which is a serious drawback. It is supposed to be a forward-lookingindex of (ex ante) investor expectations, but investors are navigating their way forward intoan unknown future (like judging the roughness of the road ahead by looking in a car's rearview mirror). Beta estimates are, therefore, usually based on looking backward at (ex post)historical statistics such as the monthly returns on the particularreturns on some measure asset and the monthlyof the market, such as the Standard & Poor's 500 stock marketindex, for the past 60 months. These statistic; show that an asset's beta canunstable, depending be quiteon the period of the data from which it is estimated. Beta providesonly a partial guide, therefore, to the expected returns on assets, but it is still one of themost useful indicators that we have. 

Cash Flow Risk Analysis: Theory Versus Practie 

I pointed out earlier that it is the riskiness of the asset or investment that shoulddetermine its required return. 
 The appropriate discount rate is applied conventionally 
to
the net cash inflows from the whole investment in future years; the (discounted) net present
value of those inflows should be equal to or exceed the up-front investment cost. 
Theory: 

the investment further, 
Assess the 

however, 
Risk of 

because 
Each Cash Flow in Each Investment. We can analyzean investment consists of a number of differentcash outflows (costs) and cash inflows (revenues, tax credits, etc.). We can apply a differentdiscount rate to each type of cash flow, depending on how certain or variable it is.that is confusing, but relevant A pointto our analysis, is that cash outflows can have different riskfeatures from net cash flows or cash inflows. For example, take an investment project thathas constant revenues, but has cash outflows (costs) that go down when the market goes up, 

' It is common to think of beta as a feature of the stock market, as implied by using a stock market indrx,but theorc'icalv it should be thought of as a measure covering all assets, including bonds and real assets, andinternational assets. 
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and up when the market goes down. Although these costs would themselves have a negative 
beta, but would impart a positive beta to the projtcct, which would have higher (net) 
revenues (because its costs were down) when the market was up, and lower (net) revenues 
(because its costs were up) when the market was down. 

Practice: Use a Single Discount Rate (if Any) for All Investments. Before leaving 
this topic, we must note that most businesses, if they use discount rates at all, resist the 
complexity involved in using different discount rates for different investment projects, let 
alone for different cash flows in the same project. These practitioners are using a simplified 
approach that involves theoretical error. The reasons why they might do this include the 
desire to reduce analytical complexity (presumably thought to be more confusing than it is 
worth), lack of detailed information, in some cases the intuition that the technologies or 
resources being evaluated have similar risk levels, when all is said and done, or, perhaps, 
a preference for taking risks into account in other way:i when they make their final decisions. 
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INVESTMENT RISK FEATURES OF FUEL SAVERS AND FUEL UNITS 

Cash Flows Associated with Investments in "Fuel Savers" and "Fossil Units" 

The proposition that different discount rates should be used to evaluate differentresource acquisitions has been forcefully advanced by Shimon Awerbuch.' In particular, hehas argued that photovoltaics should be evaluated with a different discount rate than thatused for conventional fossil-fueled generating units owing to the relatively low riskassociated with an investment in photovoltaics compared with the risk of an investment withan operating cost which depends on future fuel price variations. For either technology, the revenues can be thought of as similar. 

The argument depends upon the differences between the flowcash patternsassociated with the two types of investments -- the fuel saver and the fossil unit.saver's cash flows are The fuellikely to be quite simple, assuming for a moment that it is a maturetechnology that is reliable and has well-defined maintenance needs. The cost stream reflectsthe fact that fuel savers are technologies with high up-front investment costs and minimalcosts in later years. The investment cost is certain and fixed. it can be thought of as an upfront cost which can be converted into a series of certain debt service payments. 

Consider now the net cash flow of the fuel saver. One could think of the benefitsas a constant revenue stream, based upon a constant output and a constant price. The netcash flow of the investment will itself be a constant stream - the constant revenue minusthe constant fixed cost. And the whole project should be evaluated using a low discountrate, perhaps even the risk-free interest rate. 

A fossil unit's cost stream can be thought of as comprising two parts - an up-frontinvestment in the plant (similar to the fuel saver case) and an ongoing commitment to buyfuel to operate it. Other operating and maintenance costs will be relatively small and well
defined, as in the 
case of our fuel saver? 

We can now see that the comparative evaluation of a fuel saver and a fuel unitdepends upon the of fuelhow stream evaluated.costs is Do fuel prices fluctuatesignificantly, or, in terms of the CAPM approach, how are fuel price fluctuations correlated
with the level of the financial markets 
- what are the "betas" of fuels? Before considering 

"See, for example, Direct Testimony ofShimon Awerbuch, Ph.D., fided on Behalf of Colorado Solar EnergyIndustries Associ-tion, February 14, 1992 before the Public Utilities Commission of Colorado, in Docket No.91R-642EG, Invwsugation into the Development of Rules Concerning Integrated Resource Planning, and ShimonAwerbuch, The SurprisingRole ofRis. inUtility Integrated Resource Planning, Electricity Journal, April 1993. 
3 It is theoretically possible for the investor to purchase fuel futures up front, thus convening the entireproject into a fixed-cost one, similar .o the fuel saver; but in practice, fuel contracts are either not available forthe entire operating life of a plant or have escalators, re-openers or market-related provisions of various kinds. 

8 

191
 

CP 



the empirical data, let us assume that, as Shimon Awerbuch has argued, fuel prices tend to 
vary inversely with asset markets; in other words, fuel prices have been high when the stock 
market and other asset marke-ts are !,',and vice versa. 

Under this assumption, a fuel unit with fixed revenues would have lower returns when 
asset markets were low (because its fuel costs would be up and its net cash flow down) and 
higher returns when asset markets were high (because its fuel costs would be down and its 
net cash flows up), giving it a positive beta, and making it a risky investment with a required
return higher than the risk-free interest rate. In contrast, a fuel saver's cost stream would 
not impart any risk, systematic or otherwise, and, with a fixed revenue stream, this would 
imply a zero beta and a required rate of return equal to the risk-free interest rate. 

If, indeed, the fuel-saver's revenues were positively related to fuel prices (which could 
be thought of as avoided costs in an integrated utility sysLemrr), its returns would be higher
when asset markets were lower, and it would have a negative beta, implying a very low 
discount rate below the risk-free interest rate -- to the left of the vertical axis in Chart 2. 
It would, in financial terms, provide a hedge against the riskiness of the fossil-based system,
and hedges are, as noted earlier, very valuable in investment portfolios, being high-priced 
(which means their cash flows are discounted at a low discount rate). 

I have now, following Shimon Awerbuch, established a theoretical basis for using a 
lower discount rate for evaluating the net cash flows of fuel-saving technologies than for 
fossil-fueled generating units, a result that might be called the Awerbuch Hypothesis.' 

Extension of the Analysis from Asset Prices to Economic Variables 

Shimon Awerbuch extends his anlysis by arguing, firstly, that fcuel prices are 
systematically associated with indicators o'. economic prosperity, not just asset prices. We 
can measures this relationship by a "beu.," comparable to that used to measure an asset's 
price variability in relation to variability in average prices of the range of assets (usually
restricted to stocks) in the market. Secondly, he asserts that fuel prices move counter
cyclically, so when indicators of economic prosperity, such gross domestic product (GDP),
disposable income and stock prices are growing rapidly, fuel prices will be growing slowly.
Conversely, when the economy is doing badly, fuel prices are likely to be high. 

The implication of this line of argument is that energy investments that depend on 
fuel prices are particularly risky, not only for investors, but a1so for consumers or society at 

Awerbuch's analysis contains many more feaires thar :he simle or partial argument I am presenting 
here. For example, he has argued for more accurate cost allocations of overhead and other costs to different 
types of utility as--ts,an issue which is receiving widespread recognition in American industry, under names such 
as Activity Based Costing (ABC), and which could be an important cost accounting issue for utilities. Moreover,
the value of Awerbuch's approach lies inits application of financial techniques to resource evaluation, rather than 
any specific finding. However, it is this specific finding that has attracted particular attention. 
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large.' In such a strategy, given that fuel prices have varied greatly over time, society gainsin comparison to "expected" (or forecasted) prices when the prices are low, and loses whenthey are higher than expected. But society can afford to face losseswhen the is 
on fuel prices bettereconomy relatively prosperous than it iswhen relatively stagnant. Yet,Awerbuch says that statistically society tends to lose from both high fuel prices and pooreconomic conditions at the same time. Conversely, when economic conditions are good, fuelprices tend to be low, just when we least need them to be low. 

An Illustrative Example 

At this point, I would like to introduce an example which willargument thus far, as well 
I hope clarify theas previewing my subsequent argument.a homeowner and a neighbor who owns an oil well. 

The example involves 
The homeowner uses exactly the sameamount of oil to heat her house as is produced by the oil well, and is approached by theowner of the well, who is interested in selling it. The owner has no other opportunity to sellthe oil well, which is too small to justify the cost of storage and/or transportation. 

In making her offer, the homeowner does not take this "captive" feature into account,but simply bases her bid on the value of the oil to her. Moreover, the homeowner evaluatesthe oil well purely as a "fuel saver," not a speculative investment in the oil business.buy's the well, she will save If she an expected fuel bill of $1,000 per year, so she figures she iswilling to take on an interest cost of $1,000 per year in perpetuity; with a cost of moneywhich she estimates at 10 percent, the present value of the investment would be S10,000,which is what she offers to buy the well for.' She explains her reasoning to her neighbor. 

The owner, wanting to obtain a higher offer, makes the following argument. "Don'tforget that oil prices can fluctuate dramatically and they can be very high during recessions.Remember 1974 and 1980! Wouldn't you be willing to pay some more so that you couldsubstitute a fixed interest payment for your risky cash flow for heating oil? " Thehomeowner says she will reconsider her offer and goes to the local public library to do a bit
of research. 
 She figures that it would certairly be helpful to avoid paying for oil if the priceof oil were likely to be high when the economy was down and she might be out of work.
On the other hand, she reckons that the argument would have to be pretty strong in order
to use up a significant portion of her tax-deductible home equity line of credit, a line ofcredit that she would prefer to keep fully available for a rainy day. Besides, if she were out 

' Energy producers, facing the mirror image of these results, should benefit from high sales prices when theeconomy is bad, and low sales prices when it is good. Their investments should be excellentand they should require a very low return on them. 
hedge investments

Itwould be interesting to research the energy industries todetermine whether this is true. 

' A perpetuity can ccnveniently be "capitalized" or given a present value by dividing the annual amount bythe discount or interest rate - 1,000/.10 = 10,000. 
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of work, the interest payments would be fixed and particularly onerous, while she could 
always economize on her oil use. 

Shie finds a copy of the latest statistical publications and confirms by casualobservation that fluctuations in fuel prices, the stock market and the economy do not appearto be closely related to each other. She wonders, further, why commodity prices in generaland oil prices in particular shouldn't in future tend to be higher in booms than in recessions,which, if true, might make the oil bill less onerous than a fixed commitment. 

So, upon reflection, the homeowner decides that not only is she is unwilling toinc- cse her offer, but she even has some second thoughts about paying $10,000 for the "fuel 
saver." 

Empirical Data 

I have conducted a first-cut empirical analysis to test these hypothesized relationships.My empirical analysis consists of a review of thirty years' data (1961-1990) for fuel pricesand economic and financial conditions. The data base is for the United States and the fuelprices are those paid by electric utilities, as reported in Edison Electric Institute's StatisticalYearbook of the Electric Utility Industry for various years, while the economic and financialdata are from the Economic Report of the Presidentfor various years. These variables are: 

Economic Indicators: Euel Prices: 

Standard & Poor's stock index (S&P) coal
 
Uaemployment Rate 
 oil 
Disposable Personal Income natural gas

Gross Domestic Product (GDP)
 

For each of these variables, I have computed the rates of change from year to year
- see Table 1 attached.' 
 In stock market analyses, the beta is defined as the co-variance ofthe individual stock price and the market average price (defined by an index such as theS&P index), divided by the variance of the market average price. 

When the beta is equal to one, this indicates that the individual stock price will varyas the entire market varies, and to the same degree. A beta between zero and one meansthat the stock price varies with the market, but to a lesser degree, and a beta g'eater than one means that the individual stock varies more than the market. Negative betas mean thatthe individual stock price varies in the opposite direction from changes in the S&P index. 

9 This stretches the usual investment approach of concentrating on monthly or even daily changes. If aninvestor used the usual approach it is unlikely that fuel price changes would be significantly related to changesin the stock market. But using annual data seems appropriate in view of the fact that we are trying to look atfuel price fluctuations in relation to the broader economy as well as the stock market. 
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In our situation, fuel can be thought of as an asset, the price of which replaces the
individual stock. For the market index, we can use the S&P index, and, extending the
analysis to society (thought of as residential consumers or businesses in an area) we can 
replace the market index with one of our other economic variables. 

Statistical Results 

The betas for each combination of variables are shown in Table 2, and reflect results 
that are mixed and provide only partial support for the Awerbuch Hypothesis. 

If we first examine the group of fuel prices in relation to the Standard & Poor's 500
index we find that the Awerbuch Hypothesis is supported in that the sign is negative,
implying that fuel price changes have tended to be in the opposite direction from changes
in average stock market prices. Chart 4 contrasts the annual changes in natural gas prices
and the S&P index, for example. The relationships between fuel price changes and changesin the unemployment ra:e are also consistent -- the signs of the betas are positive, meaning
that as unemployment rises, fuel prices are rising. This tends to support the argument that
households would be suffering from both high energy costs and poor job prospects at the 
same time. 

The beta coefficients for fuel price changes against changes in GDP and disposable
income, however, both have positive signs. The changes naturalfor gas prices and
disposable personal income are shown in Chart 5, for example. Casual observation of the
data shows that fuel prices and incomes tended to rise more in the 1970s than they did ineither the 1960s or 1980s. This means that we are finding an opposite tendency here, 

0namely that fuel prices are varying directly with changes in GDP and disposable income."

These variables are better indicators of consumer welfare 
 than is the S&P index; most 
consumers, or households, depend primarily on disposable income, not on gains from the

stock market." The beta values are all greater than one, and are greater than four for the

relationship between oil and gas prices and disposable income 
-- showing a quite strong

degree to which these fuel prices have varied (positively) with income changes.'"
 

'0 Since an increase in unemployment means a worsening of the economy, we would expect unemployment
 
to move 
 in the opposite direction from changes in GDP and disposable income. What we find in fact is that
there is almost no correlation (0.04) between changes in the unemployment rate and changes in income, andthere is only a weak (though negative) correlation (-0.35) between changes in the unemployment rate and 
changes in GDP. 

" Of course, high inflation during the 1970s both reflected fuel price increases and led to higher nominalpersonal income. While consumers' real-dollar budgets were tight, they still had more dollars to spend on fuel. 

" It is of interest to note the relationships between the four economic variables, as measured by correlationcoefficients. These are shown in the lower part of Table 2. While there is a strong correlation between GDPand disposal personal income (0.82 coefficient), there are only weak positive or negative correlations betweeneach of the other pairs of economic or financial variables. In other words, on this year-by-year basis, the 
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These mixed results have implications for both investment risks and the risks of utility 

planning. I first draw the conclusions from an investment risk standpoint. 

Conclusions Regarding Investment Risks in Competitive Energy Markets 

My statisti,al analysis provides some support for the proposition that in competitive 
markets an investor would find more favorable risk characteristics in a fuel saver than a fuel 
unit. But we must consider carefully the conditions under which this finding would hold 
true. 

Firstly, the premise of this analysis is that fuel price fluctuations directly affect the 
comparative returns of the investments being compared with each other. Whether this is 
the case depends upon whether or not the prices of their respective products or services are 
tied to fuel prices. In many circumstances this condition will not be met. For example, 
many independent power producers who build fossil-fueled units enter into long-term sales 
contracts that contain fixed and variable pricing components. The fixed component 
represents the capital cost, while the variable component represents the operating cost and 
is likely to be tied to a fuel price index). In this case, the fuel price risk, for better or for 
worse, is passed along to the customer. 

Secondly, this finding depends upon expectations regarding the movement of fuel 
prices in future. We may doubt whether fuel prices will exhibit the same inverse 
relationship to macro-economic variables that they have tended to exhibit in the past. In 
other words, will the beta of fuel prices prove to be stabl- over time? On the face of it, the 
answer is "yes and no." Often, commodity prices fall in recessions and rise in booms, so, to 
the extent that fuel prices follow that pattern, we have the "no" part of the answer. But, of 
course, during the past twenty years, the reverse causality has tended to operate -- OPEC, 
by increasing oil prices, brought about or exacerbated world economic recessions. And as 
the stranglehold of oil pices was relaxed, the world economy could grow again. To the 
extent that this remains true in the future - and is anticipated by investors -- investments 
in fuel users will be regarded as relatively risky. 

economic variables do not all tend to move together. This means that if we are considering the connections 
between fuel prices and economic indicators, in terms of risk to the popuiation, it makes a critical difference 
what economic variable we choose as a measure of welfare for households. The use of the S&P index as the 
measure would be problematic, since it tends to vary negatively in relation to GDP and income. The relationship 
- or absence thereof - between changes in disposable personal income and the S&P index is shown in Chart 
6. So it seems we cannot draw direct inferences from investment analysis to an analysis of risks to society. We 
must be more circumspect, a point to which I will return. (I also considered the possibility that the results were 
biased by the fact that the variables are not only fluctuating on a year-to-year basis, but also have time trends. 
To test wnaether this distorted the analysis, I removed the average growth rate from each of the econbmic and 
fuel prices, leaving year to year variations that exclude the time trend. The results, however, were no different 
from those with the time trend in place.) 
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Thirdly, only a financial purist would completely ignore risks other than systematicrisk in making an investment. To the extent that fuel-saving technologies are new'and haveuncertain performance features, their risks are hard to assess. It is not just that theinvestment may incorporate risk in the sense of a known probability distribution of returnswith a known expectation of return, and a known relationship of those returns to assetmarket returns; there is just plain uncertainty to deal with -- the investor just doesn't knowwhat the probabilities are. It is only as a technology becomes more mature that this kindof uncertainty is reduced. 

The upshot of this discussion is that in the competitive power market, investors willmake their own risk assessments, based on the type of technology, the nature of theircontractual and marketing arrangements, their assessment of future energy marketconditions, and the economic outlook. We can hope that they -- or their customers -- willtake into account the favorable features of reduced dependence on fuels, and we can advisethem to do so, but we cannot force them to follow our advice. 
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RISK AND RETURN IN UTILITY INVESTMENTS 

I now turn to investments made by utility companies. I will describe the
conventionally regulated utility, consider the nature of risk and return facing investors in
utility securities, then turn to the risks of utility planning in the public interest, draw
conclusions from our empirical analysis, and considerfinally utility investments in 
renewables. 

Conventional Utility Regulation 

I now introduce an electric utility company which is conventionally regulated. What
I mean by "conventionally regulated" is that the utility is regulated so as to pass all prudently
incurred costs along to its customers, including its cost of capital, and it is therefore shielded 
from much of the business risk that a non-regulated company has to face. 

Of course, there is a certain amount of "regulatory lag" which results in a delay
between the time when the level of costs incurred by a utility increases or decreases
compared with the allowed costs based on the "test year" used in its last rate case. Until a 
new rate case has been held and the effective date of a new rate order is reached, a utility's
earnings may orrise above, fall below, its allowed cost of capital. But this is only a
modification of the basic fact that a utility is allowed to recover itz prudently incurred costs.
And even between rate cases, fuel and purchased power costs for most utilities are
recovered through special fuel adjustment clause proceedings that practically guarantee
dollar-for-dollar return. 

The Riskiness (or Absence Thereof) of Investments in Utility Securities 

How, then, do investors, via holdings of utility stocks, evaluate the riskiness of utility
assets? First, we should consider the issue of financial risk, namely the risk added to a stock
 
as a result of leveraging the utility's balance sheet by means of the issuance of bonds (and,

to a lesser extent, preferred stock). Leverage has the effect of concentrating the overall risk

of the assets (so-called business 
 risk) into the risk of a reduced amount of equity."
Leverage also raises the specter of "financial distress," a euphemism for bankruptcy or the 
threat of bankruptcy, which is costly to all of a corpoi'ation's stakeholders. 

Notwithstanding the relatively high proportion of debt (around 50 percent) in utilities'
capital structures, compared with that of non-regulated companies (typically 25-40 percent),
utility stocks are regarded as relatively secure income-oriented investments, somewhere 

" Under the assumption that a firm's bonds have a beta of zero, which implies that all risk of the firm'sassets is concentrated into the equity component of its capitalization, thi. "levered beta" of its stock is given by. 

BL = BA (1 + D/E), where BA isthe beta of the assets, D is debt and E is equity. So, for example, in a typical 50-50 utility capital structure, the levered beta of the stock will be equal to twice that of the assets. 
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between the riskiness of a non-regulated company's stock and an investment-grade bond.It is, of course, the relative assurance of return that gives utility stocks their safety. The betaof most utility stocks is around 0.7, compared with 1.0 (by definition) for the stock market 
as a whole. 

Under what conditions will a utility stock become more risky? The history of thepast twenty years suggests that it is a combination of existing and/or anticipated high fixedcost obligations and weak economic conditions that is most likely to bring additional risk,and even lead to bankruptcy. These conditions represent a combination of what the creditrating agencies call "construction risk," "demand risk" and "regulatory risk." It wasovercommitment to large nuclear generating stations in the 1970s and 1980s that was themost egregious example of this problem. An extreme case was Public Service Company ofNew Hampshire, which sunk into bankruptcy under the weight of the Seabrook nuclearplant. ("Operating risk" or "supply risk" resulting from the low and erratic availability ofnuclear generating units added to the problems of a number of utilities, and, in some cases,resulted in the establishment of regulatory "performance standards" under which utilitieswould have to absorb part of the cost of replacement power in the event of low nuclearcapacity factors.) 

Even with nuclear power, the problem was not only the risks of the technology butthe scale of the investment in relation to the size of the host utilities. Utility analyst DanielScotto makes this point (in the context of the relative risks to utilities of building capacityand buying it under long-term purchased power contracts): 

My experience over the past 15 years in the industry is that any company undertakinga new capital project has invariably suffered credit deterioration. The larger theproject, particularly in dollar terms, the larger the financial strain and, therefore, the(credit rating) downgrade. Unfortunately, this was labelled a "nuclear" problem, butthe simple truth is that the technology masked the real problem, which was thatraising large sums of capital without any cash earnings during construction, followedby impaired earning assets after completion, has hurt the industry's financial integrity.It should come as no surprise that, almost ten years after the industry's constructionpeak in 1982, nearly 25% of the industry's companies have either cut or completely
eliminated their common dividends." 

Some electric utilities today are also facing serious problems of a similar kind, as aresult of contractual overcommitment to purchased power from non-utility generators, undercontracts with unrealistic price provisions. These costs, added to the utilities' existing highembedded costs, have resulted in the overpricing of electric utility service compared withcompetitive sources of power. As a result of these pressures, a number of utilities are ina vulnerable financial situation. 

4 Build Versus Buy: 
 You Can Run But You Can'tHide, Daniel Scotto, Managing Director, Taxable Fixed
Income Credit Research, Donaldson, Lufkin & Jenrette, June 1992. 
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I must emphasize, then, that it is not the variability of fuel costs, but the obligation 
to pay fixed costs, that has caused rnlost of the financial difficulties. Fuel costs, even after,or especially after, the oil price hikes of 1973/74 and 1979/80, have been flowed throughto customers, while it has been utilities' attempts to get the full -amountof fixed carryingcharges of base-load generating units (particularly nuclear units) into rate base that havebeen denied. The take-or-pay purchased power problems of the electric utility industry havegenerally not resulted in any disallowances, however, unlike the situation with baseload 

power plants. 

Ironically, where high fuel costs have led to difficulties, the problem has not beendependence on fluctuating fuel prices, but the opposite -- commitment to relatively fixedprice long-term fuel contracts that have ended up exceeding the current competitive c:st offuels on the spot or new contract market. This was the trouble with many coal contractsduring the 1980s, and the take-or-pay problems that natural gas companies are still workingtheir way out of. These fixed contractual obligations have resulted in disallowances fornatural gas pipelines and even for some gas and electric distribution companies. 

A further irony is that if a national recession were once again induced by high fuelprices, those utilities with higher fixed cost obligations would be more financially vulnerablethan those with greater dependence on fuel costs, since their fuel costs would be flowed
through to customers. 

In these circumstances, I do not believe that a utility investor will require a higherreturn from a utility that is building new fossil-fueled generating units than one which isinvesting in fuel-saving technologies, other things being equal. Whether, in fact, other thingsare equal depends, I will argue, on the mix of generating resources. 

Before leaving this topic, I must note that I have been using the term "risk" more
broadly than in my earlier discussion of investment theory. The kinds of risks that I have
been discussing are the kinds that credit rating agencies take into account in assessing thepossibility of default on utility bonds. From a finance theory standpoint, we would only be
interested in these problems to the extent they resulted in a higher level of systematic risk,
reflected in a higher beta. Otherwise, what we would be talking about is simply a reduced
expectation of earnings, not an increased discount rate at which expected earnings should

be evaluated. 

It is appropriate, however, to infer from this kind of analysis that greater risk will alsobe imputed to utility stocks, not only because bond coverage is reduced (which adds tofimancial risk), but also because the underlying riskiness of a utility's business (includingbusiness liabilities for fuel, etc., as well as just its assets) has increased. If, further, investorswould expect financial difficulties to be associated with declines in the stock market, thenthese risks would translate into higher beta estimates for the assets. 
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My conclusion, then, as regards the risk exposure of utility securities to fuel pricechanges, is that the risk generally is passed along to customers. And, ironically, the fuelrelated risk that affects utilities most seriously is the risk that they have brought uponthemselves by entering into long-term relatively fixed-price contr,ts that have not fluctuatedwith the spot fuel market. 5 

Risk Avoidance in Utility Planning 

In effect, a utility operating under traditional rate-of-return regulation is makinginvestments as the agent for homeowners (and other customers), who must bear most of therisks of its decisions. This leads to a pair of inferences. One is that the discount rate orrates used to evaluate alternative investments should perhaps be the discount rates of thecustomers, which vary from customer to customer, or "society." The other is that re!ativerisks should be viewed primarily from a customer or public interest perspective, not a utilityperspective. The riskiness of utility service is, then, primarily important insofar as itcontributes to problems of service cost or reliability. 

Conventionally, utility investment projects and plans, are evaluated by comparing thePresent Value of Revenue Requirements (PVRR). This is appropriate, given the fact thatthe revenue requirement is what the customer pays, and the customer or public perspectiveis the relevant one.'6 The discount rate used to reduce future revenues to present valueterms is, again conventionally, the utility's weighted average cost of capital (WACC). Thecase for using the WACC is that it reflects a utility's cost of financing the facilities neededto provide its services. 

Conceptually, as in a financial economic analysis, different discount rates could beapplied to different technologies, according to their risk to the public. However, there isno "beta"or other readily available measure 
mind on 

of risk to rely on here. While keeping an openthe subject, one reason why I would not at this time recommend the use ofdifferent discount rates for ditterent utility projects as such, is that the kind of risk that isinvolved is not so much project risk as the risk entailed in the mix of technologies or sourcesof energy that the utility invests in. No utility invests in a single technology. 

To avoid the risks that Daniel Scotto is talking about (as quoted above), which areinherent in major construction programs, diversification can help if it reduces the overall 

13 
 Ken Nichols, a utility consultant based inDenver, Colorado, has an interesting approach to these issues,
including the idea of "total cost risk' of utility investments and planning to both shareholders and ratepayers see his letter in the Electricity Journal, June, 1993. In a reply in the same issue, Shitnon Awerbuch argues thatmany ratepayers have highly diversified investments "and (are) thus protected from the essentially random riskof errors, plant failures or fuel disruption in the service territory.' 
6 
Since societal costs include externalities, it is a natural extension to include externalities in the evaluation 

ii utility plans. 
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amount of capital required or at least spreads it over more projects over a longer period oftime. Renewable energy technologies, by often being smaller and modular in nature can
help in this regard, although we must still recognize that if large amounts of capital need 
to be raised, this will be seen as risky by investors. 

Small gas-fired units, which are currently favored by planners and which might beregarded as safe individually, could bring risk when combined in large numbers in a utility'splan. They are not very capital-intensive, but they do not reduce fuel-deperdence. 

As discussed earlier, the over-building of baseload capacity has also resulted in aregulatory aversion to major fixed-cost commitments; more peaking capaciry with lower
capacity costs should have been built in place of baseload capacity in th- past. Today, in
other words, in the framework of --aulated integrated resource planning, more risk is
generally associated with capital-intecicve projects or others involving long-term
commitments, if they are seen as singly or colle ,,"ely being a major component of a utility'splan. The avoidance of this type of risk is today a.- implicit part of the evolving "socialcompact" between regulators and utilities. It mirrors, an,' is reinforced by, the concerns ofcredit rating Lgencies. This tendency could cause major investments in solar and other
capital-intensive projects to look more risky theto extent they imply higher capitalrequirements. But to the extent they are smaller, modular and diversified investments, theopposite would be true. In other words, the context for a risk assessiment is the role of the 
technologies in the utility's plan. 

There is a growing sense of the importance of a diversified mix of resources as we
 move into a future that contains many uncertainties both economic and environmental. The
simple idea of not putting all your eggs in one basket is being supplemented by more
sophisticated planning approaches. It is becoming increasingly common for utilities to make
plans that will be robust in the face of likely future environmental regulations. It would be
 an imprudent utility that did not at least consider what impact President Clinton's stated

commitment to the carbon limits agreed upon at Rio might have on its plans andoperations; and, given alternative plans with similar costs, did not prefer the plan that could 
most easily be adapted to those environmental Lonstraints. 

Since it is the burning of fuels that places utilities most at risk from the standpoint
of environmental regulation, diversification to reduce fuel dependence should, other things
being equal, reduce utility risk. Shimon Awerbuch's work also highlights the fact that fuelprices tend to be covariant - they move up or down together, as we know from the history
of the 1970s and 1980s reflected in Chart 3. This, then, is a second reason why
diversificatic a away from fuels as opposed to merely between fuels should be favored. 

We al.;o know that fuel prices are quite unpredictable. Forecasts of fuel prices can
by substantially in error for long periods, such as decades - in 1970, fuel prices were underforecast for the 1970s, but in 1980, they were over-forecast for the 1980s. These long-run
changes, which are key to making correct planning decisions, are not captured in financial 
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analysts' statistics on short..term fluctuations, and yet they underlie the very real long-termutility risks wethat have been describing. And again, the flexibility tlat comes fromdiversification can reduce a utility's exposure to these economic risks. 

In this discussion of the risks of utility planning, we are deliberately moving awayfrom the concept of systematic risk as measured simply by an asset's beta. Utility riskscannot be completely diversified away in the way that investment risks can be; but riskreduction through diversification is achievable. And systematic risk associated with a highbeta is not directly relevant. The risks I believe are the real ones for utility planning arethe risks seen from the standpoint of the customer, and have little to do with short-term fuelprice fluctuations. Of course, there are a number of different types of customers, includingsome for whom an investment portfolio model might be appropriate, just as there are somewho may self-insure their automobiles against collision damage. But these will be aminority; most customers, either residential or small business, will be risk-averse when itcomes to the cost of utility service. This risk-aversion is, I believe, reflected in the approachof most regulatory commissions to integrated resource planning. 

For the majority of residential and small business customers, then, I would argue thatthe investments made by a utility cn their behalf should not be thought of as part of aninvestment portfolio in the sense used in formal investment theory. These risks should bethought of in the much simpler sense of non-systematic risk - not putting all ones eggs inone basket, or rather, distributing ones eggs in such a manner as to reduce the risk of majorloss. In other words, least-cost planning should aim not only at low cost, but also at havinga plan that has a low risk of a major cost increase. 

The two extremes of utility risk may be represented by continued heavy reliance onfuels on the one hand, and the financial risk of overbuilding capital-intensive new capacity- even if it reduces fuel dependence -- on the other. 
-

The construction of large coal-firedgenerating units entails both kinds of risk at once. The steady phasing-in of relativelyefficient low-polluting fuel units (such as gas-fired combined-cycle units) as a transitionalresource, greater end-use efficiency, and renewables would seem to entail the lowest utilityrisk, even though it might involve somewhat higher near-term costs than would a more
short-sighted policy. 

Technology Risk 

Finally, I must also mention technological uncertainty, particularly when discussingsolar technologies. The technical and/or economic performancetechnologies is uncertain. of investments in newLet us assume, for exampht,technology there is some 
that in the case of new fuel-savingsignificant but unknown probability that the technology will bedefective and the expected fuel savings will not materialize unless major maintenance andrepair expenditures are incurred. This is somewhat ur.likely to occur in the case of homeinsulation, but even in this case, some insulation materials have emitted harmful gases thathave leaked into the dwelling, or the insulation has been improperly installed and has led 
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to a build-up of moisture which damages the building. In the case of solar energy devices,a generation of solar collectors for hot-water heating gave rise to continuing low-tech 
plumbing problens. 

This risk factor highlights the importance of information regarding the costs andperformance features of new technologies, and provides support for researchdevelopment expenditure and pilot programs. 
and 

It also supports the assertion that themagnitude of investments made in technologies should be proportioned (inversely) with thetechnology risk. To the extent that a technology is modular, it is only risk that might affecta significant proportion of modules that would create problems. And, as a technology
matures, more reliance can be placed on it. 

Implications of the Empirical Analysis 

I can now turn to the results of my empirical analysis of fuel prices, viewed from theperspective of the consumer or public. What was most striking from a public perspectivewas that stock prices and personal disposable income were negatively correlated (-0.25), afinding that should please those who believe the stock market is not a good indicator ofeconomic welfare. For our present purposes, this helps explain why fuel price changes,which were negatively associated with stock price changes, were positively associated with 
income changes. 

Dependence of utility costs on fuel price changes may not, therefore, in and of itselflead to unreasonable risks for consumers. Of course, our finding must be appropriately
hedged with caveats. A lot more statistical work would have to be done to firm up anyparticular positive finding in this regard. My finding is not so much a positive one as askeptical one. The proposition that the riskiness of fossil-fueled plants is greater than thatof renewables, owing to the nature of fuel price fluctuations, has not been proven, in my

view. 
 I regret that I cannot agree with Shimon Awerbuch in this regard. 

However, a case can certainly be made for a reduction in overall dependence onfossil fuels, in terms of diversification. As we know from Chart 3, all fuel prices tend tomove in tandem with each other. They also share, to greater or lesser degree, someenvironmental impacts. Thus, diversification between different fuels cannot reduce someserious utility planning risks. These considerations support special treatment for all fuel
saving technologies on the grounds of diversification. 

Utility Investments in Renewables: Reduction of Long-term Risks 

In the context of utility planning, there are a number of elements such as goodforecasting that reduce risk. With respect to the mix of resources, diversification providesthe key to reducing risks in the near- to medium-term. Moreover, diversification shouldinclude investments in energy efficiency and renewables both for near- to medium-term 
purposes and on account of long-term economic and social considerations. 
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The need to keep this paper to a reasonable length prevents me from being able topresent the positive case for investment in renewables in a regulated utility context. Theoutlines of such a case would include the following arguments. 

(1) We should start with the idea of utility diversification. 

(2) We should firmly set our sights on the medium to long term. 
(3) We should consider the policy basis for using low social discount rates in 
utility planning. 

(4) It is appropriate for regulated utilities to participate in the development oftechnologies which, though sometimes not economically competitive in the near term,can be expected to move along the learning curve until they are fullycompetitive. In non-regulated industries, both 
cost

in the U.S. and abroad, largeinvestments are made in research and development. A country's long-term economiccompetitiveness depends upon it. 

(5) In the medium to long term, fuel costs will rise more rapidly than inflation,while technological advances will benefit fuel-saving technologies, which will become 
more and more competitive. 

(6) As environmental impacts of fuel use are increasingly taken into account inpublic policy decision-making aid utility regulation, the economics of fuel-savingtechnologies will improve relative to fossil-fueled generating units. 
(7) Increasing reliance should be placed on technologies as their technologicaland economic performance becomes better established. 
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CONCLUSION: METHODOLOGICAL IMPLICATIONS FOR UTILITY IRP 

My broad conclusions are as follows. First, I do not believe a convincing case hasbeen made for using different discount rates for different technologies in an integratedresource plan for a regulated utility; nor do I believe it is clear which technologies, if any,should get special treatment in competitive energy markets. 

Second, however, I believe that, following in the path of demand-side management,renewable resources should have an increasing role in utility resource plans, even if they arein some cases not yet cost-competitive in the short term. My analysis supports the use ofset-asides for renewable technologies; evaluation of using social discount rates; more focused resource planning that evaluates renewabies and other resources on a distributed energysystem basis; the costing of environmental externalities for fossil-fueled generation and/orenvironmental crealts for renewable energy resources; planning for the contingency of futureenvironmental regulations; the use of decision-tree analysis which can formalize contingencyplanning; and, generally, careful sensitivity aralysis of the cost implications of different resource and environmental scenarios for a utility's chosen resource strategy." 

Finally, at the end of this paper it is necessary to define the limits of conventionalfinancial economics and its use in determining discount rates. Generally, the use of privatesector decision rules of the kinds made by investors or corporations, which are dominatedby short-term, or, at best, medium-term thinking, does not provide a reliable guide to
decisions that are of social importance in the long term." 

Without going into this whole area, I will just mention two regulatory means of takinglong-term environmental impacts into account. One is the setting of physical limits, suchas the limits set on SO, and other precursors of acid precipitation, by the Clean Air ActAmendments of 1990. The other is to make the key policy decision to use the socialdiscount rate to reflect morea appropriate balance between economic impacts affectingcurrent and future generations. This discount rate would be used in the evaluation of autility's alternative investment plans and would apply to all resources. 

An important reason for including renewables in regulated utility planning is,course, that such technologies have a unique role to play in reducing future environmental
of 

risks. It is difficult to quantify this benefit, but the use of a social discount rate supportstaking a long view and can provide an approach which allows renewables to get appropriate
recognition. 

For a thoughtful array of suggestions, see Investingin the Future:A Regulator'sGuide to Renewables, by 
Jan Hamrin and Nancy Rader, for NARUC, February 1993. 

is See, for example, Herman Daly and John Cobb, For the Common Good, Boston: Beacon Press, 1989. 
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One way in which this approach would initially be applied would be to use a socialdiscount rate to evaluate a utility's alternative resource plans. This analysis should includeestimates of environmental externalities. The particular resources that are preferred froma long-term perspective would receive greater emphasis in the utility's chosen resource plan.Decision-tree analysis could be used to estimate the potential benefitsalternative near-term and risks ofdecisions under various plausible economic andscenarios. environmentalThis approach would be a big step in the direction of re-orienting long-runplanning toward social and environmental objectives. 

In sum, utility investments renewables shouldin be supported by scenario riskanalysis, and by giving weight to long-run considerations (e.g. by using a social discount ratein planning). These methodologies should support an increasing role for energy efficiencyas well as a variety of renewable energy technologies in order to speed the movement ofnewer technologies along the production learning curve, enabling the continuation of costreductions that are already making renewables increasingly competitive with conventionalfossil-fuel alternatives. 
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Table 1: Annual percentage changes of all variables 

Gross Dispos. Civilian Standard Coal Oil Natural 
Domestic 
Product 

Personal 
Income 

Unempl. 
Rate 

& Pcors 
Compos. 

gas 

(Billion $) (Billion $) Index 

Year 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

GDP 
7.5% 
5.5% 
7.4% 
8.4% 
9.5% 
5.8% 
9.2% 
7.9% 
5.3% 
8.6% 
10.0% 
11.8% 
8.1% 
8.7% 
11.5% 
11.6% 
13.1% 
11.5% 
8.8% 

11.9% 
3.9% 
8.1% 
10.9% 
6.9% 
5.7% 
6.4% 
7.9% 
7.2% 
5.2% 

Income 
6.0% 
4.9% 
8.7% 
8.0% 
8.1% 
7.1% 
8.7% 
7.4% 
8.8% 
8.7% 
8.1% 
12.9% 
9.2% 
10.0% 
9.8% 
10.1% 
12.7% 
11.8% 
11.4% 
11.3% 
6.7% 
7.5% 
10.7% 
6.6% 
6.4% 
5.0% 
7.9% 
6.7% 
6.8% 

Unempl. 
-17.9% 
3.6% 
-8.8% 

-13.5% 
-15.6% 
0.0% 
-5.3% 
-2.8% 
40.0% 
20.4% 
-5.1% 

-12.5% 
14.3% 
51.8% 
-9.4% 
-7.8% 

-14.1% 
-4.9% 
22.4% 
7.0% 

27.6% 
-1.0% 

-21.9% 
-4.0% 
-2.8% 

-11.4% 
-11.3% 
-3.6% 
3.8% 

S&P Index 
-5.9% 
12.0% 
16.5% 
8.4% 
-3.3% 
7.8% 
7.4% 
-0.9% 

-14.9% 
18.1% 
11.1% 
-1.6% 

-22.9% 
4.0% 
18.4% 
-3.7% 
-2.2% 
7.3% 
15.3% 
7.8% 
-6.5% 
34.0% 
0.0% 
16.4% 
26.5% 
21.4% 
-7.3% 
21.5% 
3.6% 

COAL 
-1.2% 
-2.3% 
-2.0% 
-04% 
0.8% 
2.4% 
1.6% 
4.3% 
16.9% 
16.3% 
5.8% 
9.1% 

61.8% 
27.4% 
1.9% 

11.7% 
17.8% 
9.7% 

10.5% 
13.4% 
7.4% 
0.5% 
0.5% 
-1.0% 
-4.2% 
-4.6% 
-2.7% 
-1.4% 
0.6% 

OIL 
-2.0% 
-2.9% 
-1.8% 
1.2% 

-1.2% 
0.3% 
3.3% 

14.1% 
2.3% 

39.4% 
11.9% 
2,.1% 
134.0% 
9.4% 
0.7% 
12.5% 
-3.7% 
41.2% 
42.8% 
23.6% 
-8.7% 
-5.3% 
5.1% 

-11.8% 
-43.4% 
23.9% 
-19.2% 
18.3% 
16.6% 

GAS 
0.0% 
-3.4% 
-0.4% 
-1.6% 
0.4% 
-1.6% 
2.0% 
2.0% 
6.2% 
7.0% 
6.9% 
13.2% 
42.3% 
49.7% 
35.9% 
25.7% 
10.6% 
22.0% 
21.4% 
32.8% 
19.4% 
2.9% 
3.1% 
-3.9% 

-31.7% 
-4.7% 
1.0% 
4.1% 
-1.4% 
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Table 2: Annual percentage changes 1962.90- betas 
and correlation coefficients 

Co- Variance Beta 
variance of 

economic 
variable 

GDP/COAL 0.0006 0.0006 1.07
GDP/OIL 0.0013 0.0006 2.34GDP/GAS 0.0017 0.0006 3.06 

DISP INC/COAL 0.0012 0.0005 2.51
DISP INC/OIL 0.0019 0.0005 4.17 
DISP INC/GAS 0.0020 0.0005 4.30 

UNEMP/COAL 0.0113 0.0301 0.38
UNEMP/OIL 0.0115 0.0301 0.38UNEMP/GAS 0.0128 0.0301 0.43 

S&P/COAL -0.0087 0.0161 -0.54 
S&P/OIL -0.0126 0.0161 -0.78
S&P/GAS -0.0073 0.0101 -0.45 

EMPL/COAL -0.0006 0.0001 -5.37

EMPL/OIL 
 -0.0007 0.0001 -5.61

EMPL/GAS -0.0008 0.0001 
 -6.55 

Correlation coefficients for economic variables 

Variables Coefficient 

GDP/income 0.82 
GDP/unempl. -0.35 
GDP/S&P -0.07 

Unemp!./income 0.04 
Unempl./S&P 0.04 
Income/S&P -0.25 
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Forgotten fundamentals of the energy crisis 

Albert A. BardenDroarment of Phwzas Urntrev of Colom&O Boawden Colongdo 80309(R,ved 12 Dwmbr 1977; a:cpted 10 Aprl 1978)
 

"Facts do not cease 
 to exit because they are ignored." Aldous Huxley. 

I. INTRODUCTION' 

The energy crisis has been brought into focus by Presi-dent Carters message to the American people on April 18 
and by his message to the Congress on April 20, 1977. Although the President spoke of the gravity of the energy
situation when he said that it was "unprecedented in our
history," his messages have triggered an avalanche of
critical responses from national political and businessleaders. A very common criticism of the President's messageisthat hc failed to give sufficient emphasis to increased fuelproduction as a way of easing the crisis. The Presidentproposed an escalating tax on gasoline and a tax on the largegas guzzling cars in order to reduce gsoline consumption.These taxes have been attacked by politicians, by labor 
leaders, and by the manufacturers of the "gas guzzlers" who 
convey the impression that one of the options that isopento us isto go ahead using gasoline as we have used it in thepast. 

We have the vague feeling that arctic oil from Alaska will
greatly reduce our dependence on foreign oil. We have re-cently heard political leaders speaking of energy self-suf-ficiency for the U.S. and of "Project Independence." Thedivergent discussion of the energy problem creates confu-sion rather than clarity, and from the confusion manyAmericans draw the conclusion that the energy shortageismainly a matter of manipulation or of interpretation. Itthen follows in the minds of many that the shortage can be"solved" by congresional action in the manner in which we"solve" social and political problems. 

Many people seem comfortably confident that theproblem isbeing dealt with by experts who understand it.However, when one sees the great hardships that peoplesuffered in the northeastern U.S. in January 1977 becauseof the shortage of fossil fuels, one may begin to wonderabout the long-range wisdom of the way that oursociety hasdeveloped. 
What are the fundamentals of the energy crisis?Rather than to travel into the sticky abyss of statistics itis better to rely on a few data and on the pristine simplicityof elementary mathematics. With these it ispossible to gain
aclear understanding of the origins, scope, and implications 


of the energy cris. 

ii. BACKGROUND 

When a quantity such as the rate of consumption of aresource (measured in tons per year or in barrels per year) 
isgrowing a fixed percent per year. the growth issaid to beexponential. The important property of the growth is thatthe time required for the growing quantity to increase its
size by a fixed fraction isconstant. For example. a growthof f% (a fixed fraction) per year (aconstant time interval) 

876 Am. J. Phys. 46i9L.Sept. 1973 0002-90S/7/4d9,76,MMS.0n 
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is exponential. It follows that a constant time will be required for the growing quantity to double its size (increaseby 100%). This time iscalled the doubling time T2 , and itisrelated to P. the percent growth per unit time by a very 

simple relation that should be a central part of the educa.tional repertoire of every American. 
T2 - 70/P. 

As an example, agrowth rate rate of S%/yr wi' result in thedoubling of the size of the growing quantity iii time T270/5 - 14 yr. In two doubling times (28 yr) the growingquantity will doable twice (quadruple) in size. In threedoubling times its size will increase eightfold (2 8); in
four doubling times it will increase sixteenfold (2' - 16);
etc. It is natural then to talk of growth in terms of powersof 2. 
Ill. THE POWER OF POWERSIL T OF TWOE P W R O O E S O W 

Legend has it that the game of chess was invented by amathematician who worked for an ancient king. As a reward fcr the invention the mathematician asked for theamount of wheat that would be determined by the followingprocs: He asked the king to place I grain of wheat on thefirst square of the chess board, doub!e this and put 2grainson the second square, and continue this way, putting on eachsquare twice the number of grains that were on the preceding square. The filling of the chessboard is shown inTable I. We see that on the last square one will place 263
grains and the total number of grains on the board will then

be one grain less than 2".
How much wheat is2" grains? Simple arithmetic showsthat it is approximately 500 times the 1976 annual world.wide harvest of wheat! This amount isprobably larger thanall the wheat that has been harvested by humans in thehistory of the earth! How did we get to this enormousnumber? It issimple: we started with I grain of wheat and 

we doubled it a mere 63 times!
Exponential growth is characterized by doubling, andafew doublings can lead quick' to enormous numbers.The example of the chessboard (Table I) shows us another important aspect of exponential growth. the increase 

TableI. Filling thesquares on the chssboard.
 
Square Grains
Number On Square Toul grainsThus far 

I 
2 2 3 
43 '7 is5 16 316 32 6364 

4',, -127 
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in ant- doubling is apProximatelvequal to the sum of allthe precedinggrowth., Note that when 8 grains are placed 
It is very useful to remember that steady exponentialgrowth of n %/yrfor a penod ofon the 4th square. the 8 is greater than the total of 7 grains 	 yr (100 n2rwill produce

that were already on the board. The 32 grains placed on the 	
growth by an overall factor of 2". Thus where the city of

6th square are more than the total of 31 grains that were 	
Boulder, Coloraao, today has one overloaded sewer treatment plant, a steady population growth at the rate of 5%1 yr

already on the board. Covering any square requires one would make it necessary in 70 yr (one human lifetime) tograin more than the total number of grains that are already have 25 - 32 overloaded sewer treatment plants!on the board. 
On April 18. 1977 President Carter told the American 

Steady inflation causes prices to rise exponentially. Anpeople, inflation rate of 6%/yrwill, in 70 yr. cause prices to increase"And in each of these decades (the 1950s and 
by a factor of 64! If the infla .ion continues at this rate. the

1960s). more oil was consumed than in all of man's 
SO.40 loaf of bread we feed our toddlers today will costS25.60 when the toddlers ar retired and living onprevious history combined." 	 their
pensions!We can now see that this astounding obscr.vat:on isa sim-pie consequence of agrowth rate whose doubling time is T, 

It has even been proven ,hat the number of miles of = 10 yr fone decade'. The growth rate which has this 
highway in the country tend to grow exponentially. i(e).J

doubling time is P = 73/10 = 7%/yr. 
The reader can suspect t'at the world's most important

When we read tha. the demand for electrical power in 
arithmetic is the arithmetic o the exponential function. Onethe U.S. is expected to double in the next 10-12 yr 
can see that our long nai.onal history of population growthweshould recognize that this means that the quantity ofelec-
and ofgrowth in ourjer-capita consumption of resources 

trical ene: gy that will be used in these 10-12 yr will be ap-
lie at the heart ofour energy problem.

proximately equal to the total of all of the electrical energy IV. EXPONENTIAL GROWTH IN A FINITEthat has been used in the entire history of the electrical industry in this country! Many peoplefind it hard to believethat whet, the rate o/consumptionis growing amere 7%/yr. 	
ENVIRONMENT 

the consumption in one decade exceeds the total of all of 
Bacteria grow by division so that I bacterium becomesthe previous consumption. 2, the 2divide to give 4, the 4divide to give 8,etc. Consider

Populations tend 	 a hypoth-:i.-. strain of bacteria for which this division timeto grow exponentially. The worldpopulation in 1975 was estimated to be 4 billion people and 
is I min. The number of bacteria thus grows exponentially

it was growing at the rate of 1.9%/yr. It iseasy to calculate 
with a doubling time of I min. One bacterium is put in abottle at 11:00 a.m. and it isobserved that the bottle isfullthat at this low rate ofgrowth the world population would of bacteria of 12.'00 noon. Here isa simple example of ex

increase by one billion in less than 12 yr. the populationwould double in 36 yr, the population would grow to a 
ponential growth in a finite environment. This is mathedensity of I person/m on the dry land surface of the earth 
matically identical to .he case of the exponentially growing

(excluding Antarctica) in 550 yr. and the mass of people 	
consumption of our finite remourc of fossil fuels. Keep this 

would equal the mass of the earth in a mere 1620 yr! Tiny 
in mind as you ponder three questicns about the bactegrowth rates can yield incredible numbers in modest periods ria: 

(1) When was the bottle half-full? Answer:of time! Since it is obvious that people could never live at 	
11:59the density of I person/m 	 a.m.!over the land area of the earth,it isobvious that the earth will experience zero population 

(2) If you were an average bacterium in the bottle, atgrowth. The present high birth rate and/or the present low 
what time would you first realize that you were running outof space? Answer: There isno unique answer to this quesdeath rate will change until they have the same numericalvalue, and this will probably happen in a time much shorter 
tion. so let's ask, "At 11:55 a.m., when the bottle isonly 3%than 550 yr. filled (1/32) and is97% open space (just yearning for devel-A recent report suggested that the rate of growth of world 
opment) would you perceive that there was a problem?"population had dropped from 1.9%/yr to 1.64%/yr.	
Some years ago someone wrote a letter to a Boulder news2 Suchadrop would certainly qualify as the best news the human 	
paper to say that there was no problem with population
growth in Boulder Valley. The reason given was that there
race has ever had! The report seemed to suggest that the wasdrop in this growth rate was evidence that the population 

15 times as much oprn space as had already been decrisis had passed, but it iseasy to see that this isnot the case. 
veloped. Wheui one thinks of the bacteria in the bottle one
 

The anthmetic shows that an annual growth rate of 1.64% 
sees that the time in Boulder Valley is4 min before noon!
will do anything that an annual rate of 1.9% will do: it just 
See Table 1I.
Suppose that at 11:58 a.m. some farsighted bacteria retakes a little longer. For example, tl',e world populationwould increase by one billion people in 13.6 yr instead of in117yr. 

Compound interest on an account in the savings bank Tablel . The Lasscauses the account 	 minuhian the boule.balance to grow exponentially. Onedollar at an interest rate of 5%/yr compounded continuously 11:54 a.m. 1z"full (I .5%)will grow in 500 yr to 72 billion dollars and the interest at 	 6j/, empty11:55 a.m. Y/2 full (3%1the end of the 500 yr would be coming in at the magnificent 	 "/22 empty
rate ofS I14/s. If left untouched for another doubling time 

I1:56 a.m. Ylasfull (6%) "N empty11:57 a.m.of 14 yr. the account balance would be 144 billion dollars 	 'itfull (12%l '%emptyand 	 11:59 a.m.the interest would be accumulating at the rate of 	
1/4full (25%) / empty

S228/s. 	 1I:59a.m. / full (50%) '/zempty
12 noon f (ull roo ) emptySAm.J.PbVo. 4 N.9 .etbrI, 217 BEST AVAILABLE "t87BRSAVILALEDOCUMENT 



Taoic fil The effect o! Inc ascover- of t nrec new oottles Table IV Lnitc t 
Sttes crJe oil (lower 48 suttsi Lnits are 101 barrels 

11:58 a.m. Bottle No I isone Quarter full. 
S1:59 a.m Bottle No. I s half-full 

12:00 noon Bottle No. I is full. 
12.01 p.m. Bottles No. I and 2 are both full. 
12.02 p.m. Bottles No. 1.2. 3.4 arc all full 

Quadrupling the resource extends ie life ofIhe resource by oniv two 
aOOuling times' When constumption grow,; exponent iliv. enormous in. 
rarees in resourcesare consumed in v'er' short time 

alize that they are running out of space and consequently,
with a great expenditure of effort and Funds. they launch 
a search for new bottles. They look offshore on the outer
continental shelf and in the Arctic. and at 11:59 a.m. they
discover three new empty bottles. Great sighs of relief come 
from all the worried bacteria. bcr'iuse this magnificent
discovery is three times the numbe, of bottles that had 
hitherto been known. The discovery quadruples the totalspacwh rdouc thhs 
space resource knowi to the bacteria. Surely this will sovethe problem so that the bacteria can be self-sufficient in
spaLc. The bacterial "Project Independence" must now have 
achieved its goal.

(3) How long can the bacterial growth continue if the 
total space resources are quadrupled? Answer: Two moredoubling times (minutes)! See Table Ill. 

James Schlesinger. Secretary of Energy in PresidentCarter's Cabinet recently noted that in the energy crisis "we
have a classic case of exponential growth against a finite 
source."' 

V. LENGTH OF LFE OF A FINITE 

RESOURCE WHEN THE 
 RATE OF 

CONSUMPTION IS GROWING 

EXPONENTIALLY 


Physicists would tend to agree that the world's mineral 
resources are finite. The extent of the resources is only in-
completely known, although knowledge about the extent 
of the remaining resources is growing very rapidly. The 
consumption of resources is generally growing exponen-tially, and we would like to have an idea of how long re 
sources will last. Let us plot a graph of the rate of con-
sum ption r(t) of a resource (in units such as tons/yr) as a

function of time measured in years. The area 
under the 
curve in the interval between times t 0 (the present, where 

the rate of consumption is ro) and - T will be a measure 

of the total consumption C in tons of the resource in the time 

interval. We can find the time T, at which the total con
sumption C is equal to the size R of the reso'rce and this

time will be an estimate of the expiration time of the re-

source.
 

Imagine that the rate of consumption of a resource grows
at a constant rate until the last of the resource isconsumed.
whereupon the rate of consumption falls abruptly to zero. 
It is appropiiate to examine this model because this constant
exponential growth is an accurate reflection of the goals andaspirations of our economic system. Unending growth of 
our rates of production and consumption and of our Gross 
National Product is the central theme of our economy and 
it is regarded as disastrous when actual rates of growth fall
below the planned rates. Thus it is relevant to calculate the
life expectancy of a resource under conditions of constant 
rates of growth. Under these conditions the period of time 
necessary to consume the known reserves of a resource may 

( I barrel - 42 L.S. gai - 58.98 Li 

Ultimate total production (Ref. 7) 190
Produced to 1972 96.6 
Percent of ultimate total production produced to 1972 1Ref 50.8% 

7) 

Annual oroduction rate 1970 3.29 

be called the exponential expiration time (EET) of the re
source. The EET is a function of the known size R of theresource, of the current rate of use ro of the resource, and
of the fractional growth per unit time k of the rate of con. 
sumption of the resource. The expression for the EET is
derived in the Appendix where it appears as Eq. (6). This 
equation is known to scholars who deal in resource prob
lems5 but there is little evidence that it is known or under
stood by the political, industrial, business, or labor leaders 
who deal energy resources.In, resources.lwho and write oninin energ speakspeak andwrteonththe 
energy crisis and who take pains to emphasize how essentialit is to our society to have continued uninterrupted growth
in all parts of our economy. The equation for the EET has
been called the best-kept scientific secret of the centurv.6 

VI. HOW LONG WILL OUR FOZSSIL FUELS
 
LAST?
 

The question ofhow long our resources will last is per.
The mo oroan quesohces e in a 

taps the most importan question that can be asked in a 
modern industrial society. Dr. M. King Hubbert. a geophysicist now retired from the United States GeologicalSurvey, is a world authority on the estimation of energy 
resources and on the prediction of their patterns of discovery
and depletion. Many of the data used here come from 
Hubbert's papers.7-10 Several of the figures in this paper 
are redrawn from figures in his papers. These papers are 
required reading for anyone who wishes to understand the 
fundameatals and many of the details of the problem.

Let us examine the situation in regard to production of
domestic crude oil in the U.S. Table IV gives the relevantdata. Note that since one-halfof our domestic petroleumhas already been consumed the petroleum time" in theU.S. is /minbefore noon! Figure I shows the historical 
t.e. i n o e o on ( o s ho n)th e oi l 

trend in domestic production (consumption) of crude oil.

Note that from 
 i to n70about 1930 the rate of production
of domestic crude oil increased exponentially at a rate of
8.27%/yr with a doubling time of 8.4 yr. If the ,rowth in 

0 boa ..r 10 

5
 
,.
 

,
.4 

0.1o0 -all 
1%70 It" 1110 I0 1950 1970 

Fig. I. History of U.S. crude oil production (smdiollanthm rc cale).
Redrawn from Hubbrt's Fil. 12. Ref. 7. 
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Tamae Exronentiai ezoaration time (EETI in earsolvanous etimates~oI L.S. oal reserves for daleert Table V1are 109 barrels fra of growtin ofannual proauction. Units World cruce oil data. Unit~s are10' barrels, This table is prepared by using Eq. (6) 
10' barreals,r. .ole with rothai this ax iomeslIc Droduclon which a$oaa 3.29about one hoaom.lt Ulumc conumoonaColumn I lRs the prcent annul Proauced to 1972cgrowth rate. Column 2 is the lifetime (EET) of the resource which is cal. Percent of total production produced 6 

culated using R - '90-96.6a93 4 as the estimated oil remainng in the 

to 1972 Re. 71 134% 
lower 48 states. Column 3is the lifetime (EET) calculated R -. 93 4 + 10 

Annual production rate 1970to include the1Aau/a, 16.9 . Column 4 asthe lifetime IEET) calculated usng20 6 6.'R 93.4I 0 103.4  .8 to include Alasun oil and a hypothetical 
Note that a little more than a, of the world oil has ben consumed"world petroleumtimeU a bewefn The* 

Col. I Col. 2 Col. 3 Col. 4(yri (yr) (yr) 
Zero 28.4 31.4 62.81% 25.0 27.3 48.82% 22.5 24.4 40.7
3% 20.5 22.1 3.34% 190 20.45% 31.417.7 18.9 28.46% 16.6 17.7 26.07% 15.6 16.68% 24.114 8 15.7 22.4 
9% 14.1I0% 14.913.4 21.114.2 19.9 

the rate of production stopped and the rate of productionwas held constant at the 1970 rate. the remaining U.S. oilwould last only (190 - 96.6)/3.29  28 yr! We are cur-rently importing one-half of the petroleum we use. If theseimports were completely cut off and if there was no growthin the rate of domestic consumption above the 1970 rate,our domestic petroleum reserves would last only 14 yr! Thevast shale oil deposits of Colorado and Wyoming reresentan enormous resource. Hubbert reports that the oil recov-era ble under 1965 techniques is80 X 109 barrels, and hequotes other higher estimates. In the preparation of TableV. the figure 103.4 X 10" barrels was used as the estimateof U.S. shale oil so that the reserves used in the calculationof column 4 would be twice those that were used in thecalculation of column 3.This table makes it clear that whenconsumption is risingexponentially. a doubling of the re.maningresourceresuht in only a small inreasein the lifeexpectanc' of the resource. 
A reporter from CBS News, speaking about oil shale ona three-hour television special feature on energy (August

31. 1977) said 

"Most experts estimate that oil shale deposits likethese near Rifle. Colorado. ould provide more thanthee earRile.Coorao.coudI00-yr supply." rovdemor tan 

S(t Q.IL.5/y'..) p " / " Mthat 
, -,/ J.n. 

0.1 
. 

TiMIL 0.01
1RstO 1900 19O 1l 0 i 190

Fig, 2. History of world crude oil production (semilogrilhmic scale).Redrawn from Hubberts Fig. 6. Ref. 7 
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2 wld o hm oc in. i.e. we are 

be tween 2 and 3 doubling times from the expiration of the resource 

This statement should be compared with the figures given
in column 4 of Table V. This comparison will serve to introduce the reader to the disturbing divergence betweenreassuring statements by authoritative -ources and the re.suits of simple calculations. 

Anyone who wishes to talk about energy self-sufficiencvfor tiie United States (Project Independence) must understand Table V and the simple exponential calculationsupon which it is based.Table VI gives statistics on world production of e.tude oil.
Figure 2 shows the historical trend in world crude oil production. Note that from 1890 to 1970 the production grew
at a rate of 7.04%/yr. with a doubling time of 9.8 yr. It iseasy to calculate that the world reserves of crude oil wouldlast 101 yr if the growth in annual production was haltedand production in the future was held constant at the 1970le.'el. Table VII shows the life expectancy (EET) of worldcrude oil 'uerves for various rates of growth of productionand shows the amount by which the life expectancy isextended if one adds world deposits of oil shale. Column 4 isbased on the assumption that the available shale oil isfourtimes as large as the value reported by Hubberi. Note againthat the effect of this very large hypothetical increase in theresource isvery small. Figure 3shows a dramatic graphicalmodel from Mario Iona that can be used to represent thisgrowth. " When consumptioa grows 7%/yrthe consump.tion in any decade isapproximately equal to the sum of allprevious consumption as can be seen by the areas representing consumption in successive decades. The rectangleABDC represents all the known oil. including all that hasbeen used in the past, and the rectangle CDFE represents 

a V11. WifeTabdeVI Lieectacy inycr, ofanow ,.,matesoa f3 seufordifferent f's esti worldoarat, o wt,.holannualIoduawo.barres. Tht tabkispreplred bytung Eq.(6) wthro-
Unisare 109

16.7 X O'blsr. 
2 

is theEE 
the t annul growth ra o(produc. Columnthe a othercalaedungRin - 1691 as the estmate or 

of the remaining ol,. Column 3isthe EET calculated using
R = 1691 + 190 a I it I reprecsntingcrude oi plus oil shale. Column 4is the EET al-,.ated using R - 1691 + 4(190) n 2451 which assumesthe amount of shale oil isfour times the amount which is knownnOW 

Col. I 

Col. 2 

(y) 

Col. 3 

(yr) 
Col. 4 
(yr) 

ZeroI0 

2% 

10169.9 

55.3
46.5 

113 
75.4 
59.0
49.2 

147 
90.3 
68.5 
.6.2 

4% 
5%6% 
7% 
8% 

9% 
10% 

40.5 
36.032.6 
29.3 
27.6 

25.7 
24.1 

42.6 
37.834.1 
31.2 
28.8 

26.8 
25.1 

48.2 
42.4
38.0
34.6 
31.8 

29.5 
27.5 
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Fig. 3 The seven percent soluton (1) for world petro eum. This graphal
representation due to Iona answers the question. -How long could worldconsumption of petroleum continue the 7%per year growth of Fig. .2" 
The area of each rectangle represents the quantity of petoicum consumedin the labeled decadcs and the diagram make it clear that when thedoubling tlime is one decade, the quantity consumed in a decade is equal 
to the total of all preceding comsumpon. The area ofthe rectangle ABDCapproximately represents the known world petroleum resource. 

the new discoveries that must be made if we wish the 7%76/yrgrowth to continu: 7ne decade, from the year 2000 to 
2010!From these calculations we can draw ageneral conclusionof great importance. When we are dealing with exponenial
growth we do not need to have an accurate estimate of thehow long the resource will lat.size of a resource i order to make a reliable estiate of

A friend recently tried to reassure me by asserting that 

there remained undiscovered under our country at least asmuch oil as all we have ever used. Since it has been about
120 yr since the first discovery of oil in this country, he was sure that the undiscovered oil would be sufficient for an-
other 120 yr. I had no success in convincing him that if suchoil was found it would be sufficient only for one doubling 
time or about adecade. 

,o.s the reader ponders the seriousness of the situation andasks. "What will life be like without petroleum?" the 

thought arises of heating homes electrically or with solar
power and of traveling in electric cars. A far more funda-
mental problem becomes apparent when one recognizes that
modern agriculture is based on petroleum-powered 
 ma-chiner. and on petroleum-based fertilizers. This isreflected 

tn a definition of modern agriculture: "Modern agricultureis the use of land to convert petroleum into food." 

Item i t e m 

"We have now reached the point in U.S. agriculture
where we use 80 gallons of gasoline or its equivalent
to raise an acre of corn. but only nine hours of 
human labor per crop acre for the average of alltypes of produce."' 2 
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Think for a moment of the effect of petroleum on Amen.can life. Petroleum has made it possible for American farmsto be operated by only atiny fracuon of our population. only 
1Amencan in 26 lived on afarm in 1976. The people thusdisplaced from our farms by petroleum-based mechaniza.tion have migrated to the cities where our ways of life are 
critically dependent on petroleum. The farms without thelarge number of people to do the work arc also criticallydependent on petroleum-based mechanization. The approaching exhaustion of the domestic reserves of p,.troleumand the rapid depletion of world reserves will have aproeffect on Americans inthe cities and on the farms. 

It is clear that agriculture as we know it will experience
major ch,.nges within the life expectancy of most of us. andwith these changes could come a major funher deterioration
of world-wide level, of nutrition. The doubling time (36-42yr) of world population (depending on whether the annual
growth rat: is1.9%or 1.64%) means that we have this pc.nod of time inwhich we must double world food productionifwe wish to do no better than hold constant the fraction ofthe world population that isstarving. This would mean that 
the number starving at the end of the doubling time wouldb- twice the number that are starving today. This was putinto bold relief by David Pimentel of Cornell University inan invited paper at the 1977 annual meeting ofAAPT-APS 
(Chicago, 1977):

"As a result of overpopulation and resource limitations, the world is fast losing its capamity to feed it
self."
"More alarming is the fact that while the world 
population doubled its numbers in about 30 years 
the world doubled its energy consumption within
the past decade. Moreover. the use of energy in food 
rroduction has been increasing faster than its use in
 many other sectors of the economy."


It ispossible to calculate an absolute upper limit to the
amount of crude oil the earth cwuld contain. We simply
assert that of petroleum inthe earth cannot belarger than thethe volumevolume of the earth. The volume of the earth
is 6.81 X 1021 barrels which would last for 4.1 X lO1 yrif
 

the 1970 mac of consumption of oil held constant with no 
growth. The use of Eq. (6) shows that if the rate of consumption of pttroleum continued on the growth curve of
7.04%/yr of Fig. 2. this earth full of oil will last only 342
 
yr!


Ithas freuently been suggested that coal will answer the 

Table VIII. United States coal resource. Units are 10' metric tons 

Ultimate total production (Ref. 7)

High etimate 
 1486 
Low estimate 390

22)Producd through 1972 (My ettate from Hubberts Fig. S0
Percent of ultimate production produced through 1972

Percent of high estimate 
 3% 
Percent of low estimate 13%Coa l m r c~oreme i n gHigh estimate 1436 

Low estimate 
340 

Annual production rate. 1972 0.5 
Rate of export of coal. 1974 0.06
Annual production rate. 1974 0.6 
Annual production rate. 1976 0665 
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Fig. 4 Historvof L.S.coal roducuon lsermlogartthmtcscaiel. Redrawn 
from Hubbert's Fig. 10. Ref " In the upper right. the crosses inthe steep 
Cashed curve snow thecoal production goals of the Ford Administration. 
and the circles n the lower dasned curve show ti,e production goals of the 
Cinr Administration. From thecloscof the Americn Civil War to about 
the year 1910. coal Oroduction grew ata steady rateof 6.69%/ yr. If this 
growth rate had continued undiminished after 1910. the small estimate 
f,-r. ize of U.S.coal reserves would have been cons imed by about 197 
tindIhe larger estimate of the size of these reserves would have been con

surned by a0Oul the year 1990. 

U.S. and world energy needs for a long period in the future. 
What are the facts? 

Table VIII shows data on U.S. coal production that are 
taken front several sources. Figure A shows the history of 
coal production in the U.S. Note that from 1860 to 1910. 
U.S. coal production grew exponentially at 6.69%/yr (T 2 
= 10.4 yr). The production then leveled off at 0.5 X 109 
tons/yr which held approximately constant until 1972 
whereupon the rate started to rise steadily. Coal con-
sumption remained level for 60 yr because our growing 
energy demands were met by petroleum and natural gas.
In early 1976 the annual coal production goals of the U.S. 
government were 1.3 billion tons for 1980 and 2.1 billion 
tons for 1985. The 1976 production is now reported to havebeen 0.665 billion tons and the current goal is to raise an-

Table IX. Lifetime in years of United States coal (EET). The lifetime 
(EET)in years of L.S. coal reserves Iboth the high and low estimate ofthe L .S.G.S. )are shown for several rates of growth of production fro-ttheI72level of 0.5 (X I0'l metrictons per year. 

High LoW 
EstimateI yrI Estimate (yr) 

Zero 2constant 
1% 2872 680 
2% 203 134 

3% 149 102 


4% 119 83 
5% 71 
6% 86 62 
7% 76 55 

8% 68 50 

9% 62 46 

10% 57 42 
11% 52 39 
12% 49 37 


-, 221 


nual production to a billion tons by 1985.13 From these data 

we can see that the Ford administration's goals called for
 
coa! production to increase on the order of I0%/yr while the
 
Carter administration is speaking of growth of production

of approximately 5%/yr.
 

Table IX shows the expiration times (EET) of the high

and the low estimates of U.S. coal reserves for various rates
 
of increase of the rate of production as calculated from the
 
equation for the EET [Eq. (6)]. If we use the conservative
 
smaller estimate of U.S. coal reserves we see that the growth

of the rate of consumption will have to be held below 3%/yr

if we want coal to last until our nation's tricentennial. If we
 
want coal to last. 200 yr. the rate of growth of annual con
sumption will have to be held below I%/yr!
 

One obtains an interesting insight into the problem if one
 
how long beyond the year 1910 could coal production


have continued on the curve of exponential growth at the
 
historic rate of 6 .6 9%/yrof Fig. 4. The smaller estimate of

U.S. coal would have been consumed around the year 1967
 
and the large estimate would have expired around the year

1990. Thus it is clear that the use of coal as an energy
 
source in 1978 and in the years to come is possible only

because the growth in the annual production of coal was
 
erofrom 1910 to about 1972!
 

VII. WHAT DO THE EXPERTS SAY? 

Now that we have seen the facts let us compare them with
 
statements from authoritative sources. Let us look first at
 
a report to the Congress.
 

"Itis clear. particularly in the case of coal, that we
 
have ample reserves."
 
"We have an abundance of coal in the ground. Sim
ply stated, the crux of the problem is how to get it 
out of the ground and use it in environmentally ac
cptable ways and on an economically competitive 
basis." 
At current levels of output and recovery these re

serves can be expected to last more than 500 
years.-,i 

HreIis one ofthe most dangerousstatements in the liter.ature. It isdangerous because news media and the energycompanies pick up the idea that "United States coal will last 
500 years" while the media and the energy companies forgetor ignore the important caveat with which th: sentence
bgan. "At current levels of output -." The right-hand
 

column of Table IX shows that at zero rate of growth of 
consumption even the low estimate of the U.S. coal resource
"will last over 500 years." However, it is abtolutely clear
that the governm,-nt dogs not plan to hold coal prr-d .1in 

"at cuilrent leves of output."
"Coal :eserves far -.xcecd supplies of oil and gas, 
and yet coal supplies only 18% of our total energy.
To maintain even this contribution we will need to 

increase coal production by 70% by 1985, but the
real goal. to increase coal's share of the energy mar
ket will require a smggering growth rate."' 5 

While the government is telling us that we mw;'. achieve 
enormous increases in the rate of coal production, other 
governmental officials are telling us that we can increase
the rate of production ofcoal and have the resource last for 
a very long time. 

"The trillions of tons of coal lying under the United 
States will have to carry a large part of the nation's 
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increased energy consumption, says (the) Director culations are all that isneeded to prove that these two goalsof the Energy Division of the Oak Ridge National are incompatible. At this criical time in our nation's histor%Laboratories.'" "He estimated America's coal re-serves are so huge. they could last 'a minimum of 
we need toshift our iairh to calculations (arithmetic) based 

300 years and probably a maximum 
on factual data and give up our belief inWalt Disnev's Firs,of 1000 Law-": "Wishing will make it so."years.' " 

Compare On the broad aspects of the energy problem we notc thatthe above statement of the life expectarncv ofU.S. coal reserves with the results of very simple calcula-
the top executive of one of our great corporations isprobably

tions given in Table IX. one of the world's authorities on the exponential growth ofinvestmentz and compound interest. However, he observesIn the three-hour CBS television special on energy(August 31. 1977) a reporter stressed the great efforts that 
that "the energy crisis was made in Washington." He ridicules "the modern-day occult prediction" of "computerare being made to increase the rate of production of U.S.coal. and he summarized the situation in these words, 
print-outs" and warns against extrapolating past trends toestimate what may happen in the future. He then points out"By the lowest estimate, we have enough (coal) for how American free-enterprise solved the great "Whale Oi200 years. By the highest. enough for more than athousand years." Crisis" of the I850s. With this single example as his database he boldly extrapolates into the future to assure us thatAgain. compare the above statement with the results ofsimple calculations shown inTable IX. 
American ingenuity will solve the current energy crisis ifthe bureaucrats in Washington will only quit interfering. 22While we read these news stories we are bombarded by It is encouraging to note that the person who made theseadvertisements by the energy companies which say that coal statements in 1974, suggesting that the energy crisis waswill last a long time at present rates of consumption and contrived rather than real, has now signed his name on anwhich say at the same time that we must dramatically in- advertisement in Newsweek Magazine (Sept. 12, 1977)crease our rate of production of coal. saying !E.at"At the rate the United States uses coal today, these "Energy is not a political issue. It's an issue of surreserves could help keep us in energy for the next vival."two hundred years... Moat coal used in America "Time is running out."today is burned by electric power plants-(which) However. the same issue of Newsweek Magazine carried-consumed about 400 million tons of coal last two advertisements of coal which saidyear. By 1985 this figure could jump to nearly 700 "'We've limited our use of coal while r supply thatmillion tons."' 7 


Other advertisements stress just the 500 yr (no caveat): 
will last for centuries sits under our noses."

"Coal--.-, provide our energy needs for centuries"We are sitting on half the world's known supply ofcoal-enough for over 500 years."'" to come." 

Carefully read this ad by the Edison Electric Institute forSome ads stress the idea of self-sufficiency without star- the Electric Companies telling us thatingfor how long aperiod we might be self-sufficient. "There is an increasing scarcity of certain fuels."Coal. the only fuel in which America istotally self-sufficient."19 But there is no scarcity of energy. There never hasbeen. There never will be. ThereOther ads suggest a deep lack of understanding of the never could be.Energy is inexhaustible." (Emphasis is in the origi.fundamentals of the exponential function. nal.)23"Yet today there are still those who shrill (sic) for We can read that a prnfessor in a school of mining tech.less energy and no growth."
"Now America is obligated to generate 

nology offers "prouw" of the propositionmore en-ergy-not less-merely to provide for its increasing 
"Mankind has the right to use the world's resource,; 

population." as it wishes, to the limits of its abilities -. "24We have the opening sentence of a major scientific study"With oil and gas in short supply, where will thatenergy come Irom? of the energy problem.Predominately from coal. TheU.S. Department of the Interior estimates America 
"The United States has an abundance of energy resources: fossil fuels (mostly coal and oil shale) adehas 23% more coal than we dreamed of.4.000.000.000.000 (trillion!) tons of it. Enough for 
quate for centuries. fissionable nuclear fuels adequate for millenia and solar energy that will last inover 500 years." (The non-sentences are in the orig-inal.) 20  definitely."25 

A simple calculation of the EET based on acurrent pro-
We can read the words of an educated authority who as

duction rate of 0.6 X 109 tons/yr shows that the growth in 
scrts that there isno problem of shortages of resources.
 

the rate of production of coal can't exceed 0.8%/yr if the 
"It isnot true that we are running out of resources
 

ad's 4 X 1012 tons of coal is to last for the ad's 500 yr. 
that can be easily and cheaply exploited without re-


However. it should be noted that the 4 X 10i2 tons cited in 
gard for future operations."


His next sentence denies that growth is a serious compothe ad is2.8 times the size of the large estimate of U.S. coal
reserves and is 12 times the size of the small estimate of U.S. 
nent of the energy problem.
 

coal reserves as cited by Hubbert. 
"It is not true that we must turn our back on eco
nomic growth" (emphasis isin the original).
When we view the range of creative information that is Thr. scntences later he says that there may be a proboffered to the public we can not wonder that people areconfused. We may wish that we could have rapid growth lem. 
"Weof the rate of consumption and have the reserves of U.S. 

must face the fact that the well of nonrenewa
coal last for alarge number of years, but very simple cal-

ble natural resources isnot bottomless."Z6He does suggest that lack of "leadership" is part of the 
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We have a statement by Ralph Nader, 
"The supply of oil, gas. and coal in this country is 
enormous and enough for hundreds of years. It is 
not a question of supply but a question of price and 
profits. of monopolies and undue political influ
ence." -

Expert analysis of the problem can yield unusual rec
ommendations. We have the opening paper in an energy
conference in which a speaker from a major energy corn-
pany makes no mention of the contribution of growth to the 
energy crisis when he asserts that. 

"The core of the energy problem both U.S. and 
worldwide" is "our excessiv,- Jependence on our two 
scarcest energy resources-oil and natural gas." 

For him continued growth is not part of the problem, it is 
part of the solution! 

"More energy must be made available at a higher 
rate of growth than normal-in the neighborhood of 
6 percent per year compared to a recent historical 
growth rate of 4 percent per year."2 8 

The patient is suffering from cancer, and after a carcful 
study the doctor prescribes the remedy: give the patient 
more cancer. Here is a second case where cancer is pre-
scribed as the cure for cancer. 

"The National Petroleum Council in its report to 
the energy industry on the energy crisis" observed 
that "Restrictions on energy demand growth could 
prove (to be) expensive and undesirable. -The 
Council 'flatly rejected' any conservation.type mea-
sures proposing instead the production of more en-
ergy sources domestically and the easing of environ-
mental controls." 29 

Study this statement carefully:
"Energy industries agree that to achieve some form 
ot energy self-sufficiency the U.S. must mine all the 
coal that it can." 30 

The plausibility of this statement disappears and its real 
meaning becomes apparent when we paraphrase it,

"The more rapidly we consume our resources the 
more self-sufficient we will be." 

David Brower has referred to this as the policy of 
"Strength through Exhaustion."31 This policy has many
powerful adherents. For example, on the three-hour CBS 
television special on energy (Aug. 31, 1977) William Simon, 
energy adviser to President Ford said 

We should be 'trying to get as many holes drilled as 
possible to get the proven (oil) reserve -. 

Is it in the national interest to get and use these reserves as 
rapidly as possible? 

We certainly get no sense of urgency from the remarks 
of the Board Chairmzn of a major multinational energy
corporation who concludes the discussion "Let's Talk 
Frankly About Energy" with his mild assessment of what 
We must do. 

"Getting on top of the energy problem won't be 
easy. It will be an expensive and time-consuming 
task. It will require courage. creativeness and disci-
pline-."z2 

If one searches beyond the work of H ubbert for an indi-
cation of others who understand the fundamental arithmetic 

of the problem one finds occasional encouraging evidence. 33 

However. when one compares the results of the simple ex-
ponential calculations with news stories, with statemrnts 
from public officials, and with assertions in advertisements 
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of the energy companies it is nard to imagine that this 
arithmetic is widely understood. 

The arithmetic of growth is theforgotten fundamental 
of the energy crisis. 

VIII. A WORD OF CAUTION 

We must noe thai these calculations of the EET of fossil 
fuels are not predictions of the future. They simply give us 
first-orde r estimates of the life expectancies of known 
quantities of several fi els under the conditions of steady
growth which our society and our government hold sacred. 
These estimates are emphasized as aids to understanding
the consequences of any partictaar growth scenano that the 

reader may want to consider or to evaluate. 
The rate of production of our mineral resourcr5 will not 

rise exponentially until the EET is reached and then plunge
abruptly to zero, as modeled in these calculations and as 
shown in curve A of Fig. 5 even though our national goals 
are predicated on uninterrupted growth. The rate of pro
duction of our nonrenewable mineral resources will not 
follow the classical S-shaped transition from an early penod
of exponential growth to a horizontal curve representing a 
constant rate of production, curve B.Such a curve can be 
achieved in the production of renewable resources such as 
food, forest products, or the production of solar energy,
provided the rate of production of the renewable resource 
is not dependent on fozsil fuels. Reference has already been 
made to the dependence of modern agriculture on petrole
urn, and as long as this dependence continues, the curve of 
agricultural production would be expected to follow curve 
C, (the curve for nonrenewable petroleum) rather than 
curve B. Although the rate of production of mineral re
sources has been growing exponentially one knows that at 
some time in the future the resource twill be exhausted and 
the rate of production will return to zero. The past history,
this one future datum and a careful study of the rate versus 
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growth in the rate of production of a non-renewable rource until the 
reource isexhausted at T,, the expomntial expiration lime (EET). The 
arts under the curve from the present (i - 0)1 to - T, isequal to the 
known uze of the resource. CurveC repsents Hubbert's model of the 
*8yIn which the ratcofprodt- ofa non__able resounm rsnd 
falls. This model isbased on studies of the rate of use of resources which 
have been nearly completely cotisumed. The arca under this curve from 

present to i - - is equal to the size of the resource. Curve Br.preentsthethe rate of production ofa renewabe reource such u agricultural or foresi 
prodoic where aconstant steady-state production can be maintained for 
Iong periods of time provided this production isnot depend:nt on the use 
oft nonrenewabie resource (such as petroleum) whose production isfol
lowing acurve such as C. 
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time of production of resources that have expired has led 
Dr. M. King Hubbert to the conclusion that the rate of 
production of a nonrenewable resourc, will rise and fall in 
the symmetrical manner of aGaussian error curve as shown 

in curve C of Fig. 5.Whn he fits the data for U.S. oil pro-
duction inthe lower 48 states to acurve such as C.Hubbert 
Finds that we are now just to the right of the peak. We have 
used one-half of the recoverable petroleum that was ever 
in the ground in the U.S. and in the future the rate of pro-
duction can only go downhill. However, our national de-
mand for petroleum has continued to grow expoientially 
and the difference between our demands and our production 
has been made up by imports. Bold initiatives by the Con-
gress could temporarily reverse the trend and could put a 
small bump on the downhill side of the curve. Alaskan oil 
can put a little bump on the downhill side of th- curve. The 
downhill trend on the right side of the curve was noted 
clearly by Deputy Energy Secretary John O'Leary under 
th:: headline, "U.S. Energy 'Disaster' Inevitable by 
1985,."3 

"Although U.S. oil znd gas production hit their 
peak several years ago and are declining by about 8 
percent per year. O'Leary said. the nation has 
avoided serious problems by using more foreign 
oil," "We are walking into a disaster in the next 
three or four years with our eyes wide open." 

The most dramatic conclusion that Hubbert draws from 
his curve for the complete cycle of US. oil production isthat 
the consumption of the central 80% of the resource will taL-
place in only 67 yr! 

It isvery sobering to face the downhill side of the curve 
and to note that in the past the rise in our annual per cap:c 
consumption of energy has gone hand-in-hand with the 
increase of our standard of living. It ismore sobering to note 
the close coupling between our production of food and our 
ue of petroleum. It is even more sobering to note that on 
March 7, 1956 (over 22 yr ago) Dr. Hubbert. addressing 
the conference in San Antonio. Texas. of a large group of 
petroleum engineers and geologists said 

"According to the best currently available informa-
tion. the production of petroleum and natural gas on 
a world scale will probably pass its climax within 
the order of half a century, while for both the Unit-
ed States and for Texas, the peaks of production can 
be expected to occur within the next 10 or 15 years." 
(i.e.. between 1966 and 1971). 

Pazik"3 tells of the shock this statement and the related 
analysis caused in oil industry circles and he tells about the 
efforts that were made by the"experts" to ignore this and 
the other results of the analysis made by Hubbert. 

IX. WHAT DO WE DO NOW? 

The problems are such that we have rather few options. 
All of the following points are vital: 
(i) We must educate all of our people toan understanding 
of the arithmetic and consequences of growth. especially 
in terms of the earth's finite resources. David Brower has 
observed that 

"The promotion oi growth issimply a sophisticated 
way to steal from our children." 

ii) We must educate people to the critical urgency of 
abandoning our religious belief in the disastrous dogma that 
"growth is good." that "bigger is better." that "we must 
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grow or we will stagnate," etc.. etc. We must realize that 
growth isbut an adolescent phase of life which stop; when 
physical maturity is reached. If growth continues in the 
period of maturity it iscalled obesity or cancer. Prescribing 

-
growth as the cure for the energy crisis s.29 has all the logic 
of prescribing increasing quantities of food as a remedy for 
obesity. The recent occasion of our nation's 200th anni
versar would be an appropriatetime to make the transi

tionfrom nationaladolescence to nationalmaturity. 
(iii) We must conserve in the use and consumption of ev
erything. We must outlaw planned obsolescence. We must 
recognize that, as important as it is to conserve, the arith
metic shows clearly that large savings from conservation 
will be wiped out in short times by c.,en modest rates of 
growth. For example. in a dozen or two years a massive 
federal program might result in one-half of the heat for the 
buildings where we live and work being supplied by solar 
energy instead of by fossil fuels. This would save 10% of our 
national L-,C of fossil fuels, but this enormous saving could 
be completely wiped out by two years of 5%growth. Con
servation alone cannot do the job! The most effective way 
to conserve is to stop the growth in consumption. 

As we consider the absolute urgency of conservation we 
must recognize that some powerful people are hostile to the 
concept of conservation. One of our great multinational oil 
companies has advertised that consernauon is 

..good for you-but not if there's too much" 
and in the same ad they noted that 

"Conservation does no harm.""3 

In his message to the American people President Caner 
proposed a tux on large "gas guzzling" cars. General Motors 
Chairman Thomas Murphy had the following reaction to 
this proposal to conserve energy: 

"Murphy calls the excise tax on big cars. coupled 
with rcbttes on small cars 'one of the most simplis
tic irresponsible and short-sighted ideas ever con
ceived by the hip-shooting marketeers of the Poto
mac.' ",6 

Big labor is hostile to this same conservation measure. 
Leonard Woodcock. President of the United Auto Workers 
said of the tax: 

" respectfully suggest that the proposal is wrong." 
"It is not properly thought through and should be 
withdrawn." 37 

Congress isnot enthusiastic about conservation. 
"Look for Senate leaders on both sides of the 
aisle-including Chairman Russell Long of the Fi
nance Committee Lnd Minority Leader Howard 
Baker-to gang up on Carter's energy package. The 
two influential lawmakers want more stress on the 
production of oil. not so much on conservation."39 

Closer to home we can note that our governors don't show 
much enthusiasm for conservation. 

"The nation's governors told President Carter that 
the federal government is placing too much empha
sis on conservation and not enough on developing

9 new resources."' 
With all this influential opposition one can see how ditTi
cult it will be to launch major national programs of energy 
conservation. 
(iv) We must recycle almost everything. Except for the 
continuous input ofsunlight the human race must finish the 
trip with the supplies that were aboard when the "spaceship 
earth" was launched. 
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1nI\e must invest great sums in research iat to develop theIuse of solar, geothermal, wind, tidal. biomass. and alter.native energy sources; (b) to reouce the problems of nuclearFission power plants. (c to explore the possibility that we .may be able to harness nuclear fusion. These investments
must not be made with the idea that if these research pro-
grams are successful the new energy sources could sustain o
growth for a few -5o00 Takes Pummrmore doubling times. The investments #41Fig. 6. The dea function inthe darkneu. Redrawnmust be made with the goal that the new energy sources 69. Ref. 7 The epch romHubbentsFigcould take over the energy load in a mature and stable so-

fthe world's use of its fcsi fuls isshown on a tmeciety in which fossil fuels are used on adeclining exponential 
scale of human history from 5000 yr ago to 5000 yr inthe future. Thecurve as chemical raw materials and are not used as fuel for 
vertical axis isihe rate of consumption ofr ossi fuels measured inunits or10combustion. One great kW h/yr. The vertcal scale isa inear scale.area of responsibility of our community of scientsts and engineers is vigorous pursuit ofresearch and development in all these areas. These areas 

small fraction of our energy needs. Had there been nooffer great opportunity to creative young people. 
growth of our national electrical needs since 1942. today's

Perhaps the most critical things that 
nuclear plants would be supplying 41% of our nationaldecentralize. and consequently humanize, the scale and 

we must do is to electrical power.(vii) We canscope of our national industrial and utility enterprises.,0 no longer sit back and deplore the lack of(vi) "leadership" and the lack ofresponse ofour political svstem. 
We must recognize that it isexceedingly unscientificto promote ever-increasing rates of consumption of our fuel 

In the immortal words of Pogo "We have met the enemy,resources based on and they's us."complete confidence that science, We are the leaders. we are vital parts of thetechnology, and the economics of the marketplace will 
political system and we have an enormous responsibility.The arithmetic makes clear what will happen if we hope 

combine to produce vast new energy resources as they aredence. "ofsilfuels.needed. Note the certainty that characterizes this confi-
that we can continue to increase our rate of consumption
of fossil Some expet suggest that the ~care

"Coal could help 
iltk 

ight a rear-guard action to pro-
of itself and that growth will stop naturally, evenvide time for scientific breakthroughs which will 

though they know that cancer, if left to run its naturalmove the world from the fossil fuel era of wood, gas, 
course, always stops when the host isconsumed. My sevensuggestions are offered in the spirit of preventive medi.oil, and coal to the perpetual energy era of infinitely cine.renewable energy resources."'1"The supply Wof coal) is adequate to carry the X. CONCLUSIONU.S. well past the transition from the end of the oiland gas era to new, possibly not discovered sourcesof energy in the 2000s."42 The preceding calculations are offered as guidepostsThere seems to be an almost complete absence -if the cau-

which must be understood by those who would deal constructively with the energy crisis. The role and limitations 
tion that would counsel us to stop the growth of our nationalenergy appetite until these "unlimited energy resources" 

of science in analyzing and in solving our problems wasbeautifully expressed by Gustav Lebon (1841-193 1). 
are proven to be capable of carrying the national energy
load. We must recognize that it isnot acceptable to base our 

"Science has promised us truth
national future on the motto "When 
an understandingof such relationships as our minds can grasp. It hasin doubt, gamble."Fusion ismost commonly mentioned as being as ,inlim-

never promised us either peace or happiness."ited energy source. The optimism that leads some people 
Perhaps the most succinct conclusion thar is indicated byto believe that fusion power will be ready whenever it is 
the analysis above is taken from the immortal words ofPaso, "The future ain't what it used to be" 

'needed should be balanced against this opening statement The Americanin a report on fusion from MIT. system of free enterprise has flourished for 200 yr with
"Designing a fusion reactor in 1977 is a little like 
spectacular achievements. Until recently it flourished in a
planning to reach heaven: theories abound on how 
world whose energy resources were essentially infinite.Whenever one fossil fuel came into short supply, another 

to do it. and many people are trying, but no one alivehas ever succeet aeijtri 
could always be found to take its place. We are now closeIf the generation of electric power from fusion was 
enough that we can see the end of the world's total supplyachieved today, we could ask how long would it then be 
of fossil fuels. The challenge that we must meet isset forth
before fusion could play a significant role in our national 
clearly in the question. "Can free enterprise survive in a
inite world?" President Caner observed (April 18, 1977)
energy picture. The time-constant for the replacement of
one major energy source by another can be estimated from that
 

cial a ct soonaw 
the fact that the firs! nuclear fission reactor was operated will a tenoin December 1942. Even though the recent growth of nu-

inst an tio alcrsis t 
i so

will ate ncour frclear energy in the U.S. has been spectacular, it was not 
institutions." (See Fig. 6).XI. A POSTSCRIPT FOR SCIENCEuntil around 1972 that that annual nuclear energy con-sumption equaled TEACHERS

firewood! By 1973 nuclear energy had climbed to the point 
our annual energy consumption fromwhere it supplied 1.3% of our U.S. total annual energy 

For decades physics teachers throughout the world haveconsumption and 4.6% of our electrical power." 
discussed the RC circuit and the decav of radioactive atomsThus in 31 yr nuclear energy has grown to provide only a 
and have thus introduced the simple differential equatonthat gives rise to exponential decay of the charge on theU1 Am. J. Pb s, Vol. 4&.No. 9.Sqlesil 1971 A" 

a 
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capacitor or of the number of remaining radioactive nuclei,
These provide a wonderful opportunity for us to digress and 
to point out tiiat exponential arithmetic has great value 
outside of these two special examples in physics and to show 
our students that exponential arithmetic is probably the
most important mathematics they will ever see. It is espe-
cially important for studcnts to see how the change in the 
sign of the exponent can make an enormous difference in 
the behavior of the function. But we will need to do more.
We must integrate the study of energy and of the expo-
nential arithmetic into our courses as has been done, for
example, in one new text." In addition, we have an even 
larger task. As science teachers wc have the great respon-
sibility of participating constructively in the debates on 
growth and energy. We must be prepared to recognize
opinions such as the following, which was expressed in a 
letter to me 	that was written by an ardent advocate of 
"controlled growth" on our local community. 

"1take no exception to your arguments regarding 
exponential growth."
"I don't think the exponential argument is valid on 
the local level." 

We must bring to these debates the realism of arithmetic 
and the new concept of precisior, in the use of language. We 
must convey to our students the urgency of analyzing all 
that they read for realism and precision. We must conveyto our students the importance of making this analysis even 
though they are reading the works of an eminent national
figure who is writing in one of the world's most widely cir-culated magazines. (The emphasis in the following quota-ons 	is in the original.) 


tionsisinhe oigial.) s aeffect.
t
"The simple truth is that America has an abun-
dAncefenite 9 rocu. fneed"'An estimated 920 trillion cubic feet of natural ga 
still lies beneath the United States. Even at presentconsumption rates this should last 
at least 45 
years." 


"About 160 billion barrels of oil still lie below na-
tive ground or offshore. That's enough to last us into 
the next century at present rates of consump-
tion."45 


When students analyze these statements they can see that 

the first statement isfalse if "abundance" means "sufficient 

to continue currently accepted patterns of growth of rates 

consumption for as long as one or two human lifetimes." An 

evaluation of the second and third statements shows that 

they are falsely reassuring because they suggest the length

of time our resources will last under the special condition
of no growth of the rates of use of these resources. The 
condition of no growth in these rates isabsolutely contrary
to the precepts of our national worship of growth. It Is 
completely misleading to introduce the results of "no 
growth" unless one isadvocating "no growth."

If it istrue that our natural gas reserves will last 45 yr at 
present rates of consumption (R/ro - 45 yr). then Eq. (6)
shows that this amount of gas would last only 23.6 yr at an 
annual growth rate of 5%/yr. and only 17 yr at an annual 
growth rate of 10%/yr. When the third statement isana-
lyzed one sees that the given figure of 160 X 109 barrels of 
reserves is roughly 60% larger than Hubbert's estimate,
This amount would last 49 yr if oil was produced at the 1970 
rate zf 3.3 X 109 barrels/yr. held constant with no growth.
However. our domestic consumption isnow roughly twice
the rate of domestic production, so this amount ofoil would 
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satisfy domesticneeds for only about 25 yr tf there Was no
growth in these domestic needs. If R/ro = 25 yr. then Eq.
(6) shows that this amount of oil would last only 16.2 yr if 
production grew 5%/yr and only 12.5 yr if it grew 10%/' 
yr. 

We can conclude that the author is probably advocating
growth in the rate at which we use fossil fuels from the 
following imprecise statement. "The fact is that we must 
produce more energy." Therefore the author's statements
about the life expectancy of resources at current rates of use 
are irrelevant. When they are offered as reassurance of the
lack of severity of our energy problem they are dangerously
and irresponsibly misleading.

Students should be able to evaluate the same author's 
statement about coal, 

"At least 220 billion tons of immediately recover
able coal-awaits mining in the United States." 
This "could supply our energy needs for several 
centuries." 

Students can see that the size of the coal reserves given by
the author is significantly smaller than either of the two 
estimates given by Hubbert. They can see that it isimpre
cse and meaningless to suggest how long aresource will last 
if one says nothing about the rate of growth of produc-

Inaddition to encouraging our students to carry out theiri diint norgn u tdnst ar u hi
 
responsibility to analyze what they read. we must encourage

them to recognize the callous (and probably careless) inhumanity of a prominent person who is perhaps in his
fifties,45 offering reassurance to younger readers to the
"don't worry, we have enough petroleum to last into
the next century." The writer issaying that "There is no
 

for you to worry, for there isenough petroleum for the
rest 	of my life." Can we accept the urgings of those who 
rs fm ie"Cnw cetteugnso hs hadvocate unending expansion and growth in the rates of

consumption of our fossil fuel resources and who ,ay"Why
 

worry, we have enough to last into the next century." 
e must give our students an appreciation of the critical 

urgency of evaluating the vague, imprecise, and meaningless
statements that characterize so much of the public debate 
on the energy problem. The great benefits of the free press
place on each individual the awesome responsibility of 
evaluating the things that he or she reads. Students of 
science and engineering have special responsibilities in the 
energy debate because the problems are quantitative and 
therefore many of the questions can be evaluated by simple 
analysis. 

Students must be alert not only to the writings in the 
popular prof but to the writings in college textbooks. in the 

of a school of eninecring I purchaseda bookthat 
was listed for one of the courses, possibly in political science. 
Here are a few interesting statements from the book"': 

"Our population is not growing too rapidly, but
 
much too slowly."

"To approach the problem ('the population scare')

from the standpoint of numbers per se is to get the
 
whole thing hopelessly backward."
 
"Our coal supply alone, for example, issufficient to
 
power our economy for anywhere for 300 to 900
 
years-depending on the uses to which it is put
while gas and oil and coal together are obviously

good for many centuries."
 
"So whatever the longterm outlook for these energy
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lhe smal. ' o y --- by BrickmanI " " 
 s ,,,, 	 Richard Stout. columnist for the New Rep.blic noted"','_
you (7me.March 27. 1978. p.83) that inAmerica. "We con-YU "D 	
sume one third of all the energy, one third of the food and.. enjoy one half of the world's income. Can a disparity likeZAT~jr~jZthis0,,71 --	 last? I think that much of the news inthe next 5o yearsis
going to turn on whether we yield to the inevitable gra. , . . c c'-, 0 ... 

- - ". 	
ciously or vindictively ." 

ACKNOWLEDGMENTSFig.7 Cartoon reproduc4a with the pcrmission of theWashington StarSyndicate. Inc. A great deal of correspondence and hundreds of conversations with dozens of people over six years have yieldedmany ideas. suggestions, and facts which I have incorposources, it isobvious (that) natural shortage cannot rated here. I offer my sincere thanks to all who haveaccount for the present energy crunch."Dr. Hubbert. speaking recently, noted that we do not have 
helped.
 

an energy crisis, we have an energy shortage. He then ob-
 APPENDIXcrisis. (See Fig. 7.)

We must emphasize to our students that they have avery 


served that the energy shortage has produced a cultural When aquantity such as the rate r(t) of consumption ofa resource grows a fixed percent per year, the growth is 
special role in our society, a role that follows directly from
their analytical abilities. It istheir responsibility (and ours) 


exponential.
 
to become the great humanists. p(t) = r(ek= ra'/TI,
 ()
Note added in proof 

where r0 is the current rate of consumption at t= 0, e isthe 
Two incredible misrepresentations of the life expectancy 

base of natural legarithms, k isthe fractional growth per 

year, and t is the time in years. The growing quantity willincrease to twice its iniial size in the doubling time 7"2 
of U.S. coal reserves have been called to my attention re- wherepit heads of Appalachia and the Ohio Valley, and under the 

cently. Time (April 17, 1978, p.74) said that "Beneath thesprawling strip mines of the West. lie coal 7"2 (yr) seams 	 (In 2)/k 70/P.rich and where P,theperentgrowhperyar (2)enough to meet the country's power needs for centuries, no 	 iI0k.The totalconsumption of a resource between the present (t
matter how much energy consumption may grow. " (em- - 0) anda future time T isjustified their statement by saying that they were using the
Citibank estimate of U.S. coal reserves which islarger than
the estimate used by Hubbert. C -s f Trt)de.
 

A beautiful booklet, "Energy and Economic Indepen-
The consumption in asteady period of growth is 

(3) 
dence" (Energy Fuels Corporation of Denver. Denver, 

o C ro f r 

phasis added) In reply to my letter correcting this, Time 

C1976) said, "As reported by Forbes magazine, the United o ek'dt
States holds 437 billion tons of known (coal) reserves. That 
 T
 

is equivalent to 1.8 trillion barrels of oil in British Thermal 
(ralk)(e"- 1). 


generating plants going for the next 800 years or so." 

(4)
units. or enough energy to keep /00 million large electric 

(emphasis added) 

Ifthe known size of the resource is R tons, then we can
This is an accurate quotation from 
determine the exponential expiration time (EET) by finding
Forbes. the respected business magazine (December 
the time T, at which the total consumption C is equal to
1975. p.28) Long division isall that is needed to show that15. 
 R: 

R - (rk)(eh437 X 109 tons of coal would supply our 1976 production 	 -,I). (5)(5)
of 0.665 X 109 tons per year for only 657 years, and we We may solve this r the exponential expiration time
prooably have fewer than 500 large electric generatingplants in the U.S. today. This booklet concluded. "Your 	 T,.understanding 
 EET  7", - (Il/k)ln(kR/rdependence issue is 	 ° + I). (6)of great importance. 

of the facts about 'energyand economic incA very thoughtful comment on fusion was made to me 
This equation is valid for all positive values of k and forrecently by a person who observed that it might prove to be 	
those negative values of k for which the argument of the
logarithm is positive.
the worst thing that ever happened to us if we succeed in

using nuclear fusion to generate electrical energy because
this success would lead us to conclude that we could con-
'This paper isbased on a eries ofarticei, -The Expftenaial Function"
tinue the unrestrained growth in our annual energy con. 

which isappeanng in-The Physic Teacher.- (a)Phy,. Teacd. 14.393sumption to the point (in a relatively few doubling times) 
(Oct. 1976).(b)14.45 (Nov. 1976): (c)K .37(Jan.
where our energy production 98 (Mar. 1977): (heIk. 1977) (di) 5.
from the unlimited fusion 	 225 (Apr.1977):(n 16.23 (Jan.resource 	 7was an appreciable fraction of the solar power 

92 (Fe. at the(hid Ana 	 197 ).(g)1.(Mr.input 	 CIneari n'h .to the earth. This could have catastrophic 
hed atthe niveilof MuaR.conse-	 Oc12-14 i9 76.andap.quences. 	 pears inthe volumeyof the Proceedings of the Confere.~vM 
 The earidO.1or minor MNIvo ooit have been Publhed in"N887 Am. J.Phys., Vol.44. 1978 	

oMan Apn"No. 9.Seiwmsmer 
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ENVIRONMENTAL EXTERNALITIES 

Environmental externalities as defined inthe electric utility industry are societal costs of
electricity production that are not directly quantified inrates charged to utility customers
(National Association ofRegulatory Utility Commissioners 1993). Impacts of electricity
production include air pollution, water pollution, and health and safety concerns (EEI 1992a).
Consideration of externalities car, take two general approaches. Qualitativemethods use expert
judgement to rank various demand and supply-side options relative to their environmental effects.
In contrast, quantitative methods attempt to assign specific values to externalities. The most
commonly used quantitative approaches are: weighting and ranking, percentage adders, and 
monetization. Weightingandranking involves generating and assigning values or weights to the
environmental effects of various supply and demand-side resources. Percentageaddersassign an
additional percentage cost to resources that produce pollutants. Monetizationmethods-a subset 
of the broader category of quantitative methods-assign a price per unit of pollution. Monetized
values can be assigned through directcosting, which tries to take into account the costs of all 
environmental impacts, and through a cost of controlmethodology, which uses the cost of using
the best available control technology to mitigate environmental impacts (EEI 1992b; Hohmeyer
and Ottinger 1990). 

As of 1992, 19 states required their utilities to consider environmental externalities. This
number represents almost two-fifths of all states and over half of the states that required their 
utilities to submit IRPs. Twelve states, or nearly two-thirds of those requiring consideration of 
environmental externalities, required the use of quantitative methods. Three of the 12 states
required the use of two separate quantitative approaches. Of the various quantitative methods, 
cost of control and *percentage adder methods were the most popular, followed by direct costing
and weighting and ranking (Fig. 4.3). Nine states were required to consider qualitative measures
 
in selecting resource options, and three of these also had to use a specific quantitative approach.
 

A state requirement that its regulated utilities consider environmental externalities was
found to be positively related to 1992 DSM expenditures (p-.0007), projected 1997 expenditures
(p=.002), 1992 energy savings (p=.0 2 ), and 1997 expenditures (p=.007). The amount ofvariance
explained by the presence of such a requirement ranged from about 20%/for 1992 expenditures
(R-Square=0. 1970) to 90/6 for 1992 energy savings (R-Square=0.0922). 

When we went beyond the simple question ofwhether or not externalities were considered 
and looked at the specific approaches to addressing externalities mandated by the states, we were
able to explain substantially more ofthe variance in our dependent variables (Table 4.3). Over
48% of the variance in 1992 expenditures was explained by our regression model, nearly all of this
(R-Square=0.4494) by the use of three quantitative methods: percentage adders (p-.0003);
weighting and rankine 5 (p=.01); and cost of control (p=.03). This is a surprisingly large effect to 
be associated with a single category ofregulatory requirement. The regression coefficients for 
these three variables were positive 0.0 169, 0.0233, and 0.0079, respectively. In other words, our 

25only a single sate (Washington) repote using the weightiing and ranking approach, so the coeicieat associaed 
with this variable should be accepted with som cauUto. 
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Fig. 4.3. Number of states requiring utility use of various methods for treating 
environmental extiernalities. 

Table 4.3. Relationships between key externality cost approaches and outcome measuresa 

Outcome measures 

1992 1997 1992 1997 1992 1997 
DSM DSM energy energy peak peak 

expenditures expenditures savings savings reduction reduction 

Use of X X X X X 
percentage 
adders 

Use of X X X 
weighting 
and ranking 

Use of cost X X 
of control 

Use of X 
qualitative 
methods 

R-Square b 0.4494 0.2018 0.2537 0.2412 0.0254 0.0977 

'Sipificant relaionships (i.e., p-value - .05 or less) arm indicated with inX
bThe R-Square value dewcibes the proportion of the variance in the desipnated outcome measure explained 

by the sgniicant ndepadent variable(s). 
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regression model estimated that-assuming that the use of al other available approaches was held
constant-1992 DSM expenditures as a percent of retail revenues were approximately
1.7 percentage points greater instates that required the use of percentage adders, 2.3 percentage
points greater in states that required weighting and ranking, and 0.8 percentage points grmater in 
states that required the cost of control approach (a monetized method). 

One or more approaches to treating externalities also were found to be significan .lyrelated to all the other measures of DSM usage, although the amount ofvariance explainec' wbsnot nearly as great as for 1992 DSM expenditures. The use of adders was positively related toprojected 1997 expenditures (p=.04), 1997 energy savings (p=.02), and peak reduction in both
1992 (p=.05) and 1997 (p=.004). In addition, there was a positive relationship between theweighting and ranking approach and energy savings in 1992 (p=.004) and 1997 (P=.02). Finally,

the qualitative approach was positively related to 1992 energy savings (p=.04) and the cost ofcontrol method was positively related to projected 1997 expenditures (p=.002). When the effects
of the various significant independent variables were combined, we were able to explain about
one-fourth of the variance in 1992 and 1997 energy savings (R-Square=.2537 and 0.2412
respectively) and about one-fifth of the variance in 1997 DSM expenditures (R-Square=0.2018).

The amounts of variance explained for 1992 and 1997 peak reduction were substantially smaller.
 

TREATMENT OF DSM EXPENDITURES 

Types of DSM Cost Recovery Mechanisms 

DSM program costs consist of capital and operating expenses. Utilities must account for
and recover these costs from their customers in some manner. Until recently, PUCs would only
illow their utilities to expense DSM outlays and recover them dollar-for-dollar on a current basis.
In other words DSM expenditures were treated as annual operating expenses rather than aslonger-term capital investments. However, many interested parties have argued that, to place
DSM programs on an equal footing with supply-side resources, utilities should be able to
amortize conservation and load control expenditures over a specific useful lifetime and earn a 
return at least equal to the utilities' approved return on equity (ROE). 

State regulators currently utilize several different DSM cost racovery mechanisms (Nadel,Reid, and Wolcott 1992; Reid, Brown, and Deem 193). A balancingaccount, or DSM rider,allows a utility to capitalize and amortize expenses and recover them through a surcharge toexisting base rates. Deferred accountsallow the utility to set aside certain DSM charges for
possible recovery ina future rate case. Ratebasinginserts specified DSM costs into the overallrate base of the utility and recovers them over time through rates. Each of the above methods canallow for the utility to earn a percentage return on the unamortized balance over the amortization
period. Regulators can set the return at a specific index, at the approved rate of return on common equity, or at some premium to the ROE. A final form of cost recovery approved by someregulators is the use ofenergy, service chargesthat allow a utility to recover costs from asurcharge imposed on customers who elect to participate in specific DSM programs. As with 
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cost-effectiveness tests and externality evaluation, regulatory authorities can allow multiple 
methods for recovery of DSM program expenditures. 

Nearly two-thirds of the states allowed utilities to expense their DSM costs, and just under 
half allowed utilities to include some DSM costs inthe rate base. A number of states allowed both 
approaches, depending on the type of cost incurred. Thirty percent of the states allowed cost 
recovery through the use of a DSM rider, and the same number allowed utilities to defer expenses 
until the next rate case (Fig. 4.4). Finally, only three states approved energy service charges as a 
way to recover DSM costs. Over half the states allowed the use of more than one recovery 
mechanism, usually combining the expensing of operating costs with one ofthe other methods to 
recover capital costs. 
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Fig. 4.4. Number of states allowing selected types of DSM cost recovery mechanisms. 

Of the five methods for recovering DSM expenses that were examined, only one-the use 
of a rider mechanism-was found to be significantly related to DSM usage (Table 4.4). Positive 
relationships were found between the use ofriders and 1992 DSM expenditures (p=.04), 1992 
energy savings (p=.02), and projected 1997 energy savings (p=.0 2). The amount of variance in the 
dependent variables explained by the entire set ofcost recovery mechanisms ranged from about 
22% for 1997 energy ravings to about 15% for 1992 DSM expenditures. The amount of variance 
explained by the use ofriders alone was smaller than this-sometimes substantially--raaging from 
about 19% for 1997 energy savings (R-Square=O. 1869) to about 5%(R-Square-0.0483) for 
1992 DSM expenditures. 

Allocation of DSM Costs 

An important consideration in recovering DSM expenditures is the manner inwhich these 
costs are allocated to the various classes of customers. A utility can either spread costs evenly to 
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Table 4.4. Relationships between use of DSM rider to recover program 

costs and outcome measuresa 

Outcome measures 
1992 DSM 1992 energy 1997 energy 

expenditures savings savings
Use of DSM rider X x x 
R'Squareb 0.0483 0.0740 0.1869 

aSipgfiAnt relationships (i.e., p-value =.05 or less) are indicated with an X 
bThc R-Square value describes the proportion of the variance in the designated outcome measure explained

by the significant independent variable. 

a!l customer classes or ihe utility can charge the particular customer classes differently based ontheir program utilization. The latter measure is similar to energy service charges. More than twofifths of the states allowed their IOUs to allocate DSM program costs to specific customer
 
classes.
 

LOST REVENUE RECOVERY 

Once a utility is allowed a certain rate ofreturn, profits are realized from each kWh ofelectricity that is sold. Thus, the more electricity a utility sells, the more profits it will accumulate.When a utility initiates a DSM program, any resulting reduction inelectricity sales will causerevenues-and profits-to fall (Moskovitz, Harrington, and Austin 1992). To prevent this fromoccurring, several states allow for the recovery of lost revenues through various means. Arevenue adjustment performed during a general rate case can recover revenues that had been lost as a result of DSM activities undertaken since the previous rate case. A DSM-specific adjustmentmechanism allows utilities to recover lost revenues through surcharge or rider accounts that areperiodically adjusted for under- (or over-) recovery; the same mechanism used to recover DSMprogram costs may be used to collect for lost revenues. Finally, there is the decoupling of profitsfrom sales using either an ERAM-type mechanism26 or a revenue-per-customer (RPC)arrangement27 (Nadel, Reid, and Wolcott 1992; Reid, Brown, and Deem 1993). 

26The Electric Revenue Adjustment Mechanism (ERAM) was developed in California in 1982 as ameans toeliminate the loss of base revenue caused by fluctuations insales, specifically decased sales as a result of conservationmeau.es A balancing account keeps treck of actual and allowed revenues with annual adjustents made in attritionhearings. The balance in the account is collected (refunded) frn ratepayer- through asurcharg in the following year. 
27RPC decoupling sets fixed allowed revenues based on the average number ofcustomers inaspecified test-year.Any discrepancy between actual and allowed revenues iseliminated through amncharge (refid) to rates inthe

following year. 
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Approximately two-fifths of the states allowed IOUs to recover revenues lost as a result of 
their energy conservation programs. Of the PUCs allowing lost revenue recovery, over half 
claimed some sort ofDSM-specific adjustment, such as'a rider, while over a quarter reported the 
use of rate case adjustments (Fig 4.5). Only four states used decoupling. California and New York 
used the ERAM approach, while Maine and Washington used RPC as a means of decoupling sales 
from profits. Only New York allowed two methods to be used for lost revenue recovery: a DSM
specific adjustment mechanism and ERAM. 
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Fig. 4.5. Number of states using selected types of lost revenue recovery mechanisms. 

A significant positive relationship was found between state regulations allowing utilities to 
recover lost revenues and three measures of DSM usage: 1992 expenditures (p=.009), 1992 
energy savings (p=.007), and projected 1997 energy savings (p=.0005). The amount of variance 
explained by this factor ranged from 20/%for projected savings (R-Square=0.2032) to 11% for 
1992 DSM expendtures (R-Square=O. 1103). When we ran a multiple regression analysis using 
the four possible lost revenue recovery mechanisms described above, we were able to explain 
more of the variance in the dependent variables (Table 4.5). One lost revenue recovery 
mechanism--the revenue per customer approach-was found to be positively related to 1992 
expenditures (p-.001) and to energy savings for 1992 (p=.0001) and 1997 (p=.007).28 By itself, 
the use of this form of decoupling explained 25% of the variance in1992 energy savings 
(R-Square=0.2509) and 16% of the variance in 1992 expenditures (R-Square=0. 1603). Together
with the use of the DSM-specific adjustment mechanism, the revenue per customer approach 
accounted for over 20/%of the variance in projected 1997 energy savings (R-Square=0.2039). In 
all cases, the amount of variance explained by the entire regression equation (including the lost 

2'This approwh was usd intwo stats: Maine and Washington. 

34 

http:p=.007).28


revenue recovery approaches that were not found to be significantly related to DSM usage) was 
four to seven percentage points greater. 

Table 4.5. Relationships between use of key lost revenue recovery 

approaches and outcome measuresa 

Outcome measures 
1992 DSM 1992 energy 1997 energy 

expenditures savings savings 
Use of revenue per customer X X X 
arrangement 

Use of DSM-specific adjustment X 
mechanism 

R'Squareb 0.1603 0.2509 0.2039 
'Significant relationships (i.e., p-value =.05 or less) are indicated with an X.'he R-Square value describes the proportion of the variance inthe designated outcome measure explained

by the sigificant independent variable(s). 

FINANCIAL INCENTIVES FOR DSM USE 

Types and Magnitude of Financial Incentives 

In order to increase utility investment inDSM programs, some regulators have providedfinancial incentives that reward utilities for aggressive use of DSM resources. Such mechanismshave the potential to make DSM a profit center equal inreturn to supply-side resources. A sharedsavings incentive allows utilities a certain percentage of savings that are achieved due to DSM programs. A markup or performanceadder rewards utilities with aggressive DSM programs with a certain percentage of their DSM program costs. Some regulators use a ROE adjustment toincrease utilities' overall rate of return for successful DSM performance. A rate-basedbonusROE awards only DSM expenditures included in the rate base with a return higher than forsupply-side investments. A bounty-per-unit allows utilities to earn a set amount per unit of energy(inkilowatts or kWh) saved through DSM (Reid, Brown, and Deem 1993). 

Half the states reported awarding some type of incentive to their regulated utilities forDSM performance. Over three-quarters of these states employed the shared savings approach,while nearly a third used rate-based bonus ROE (Fig. 4.6). Bounty-per-unit incentives were used
by a fifth of the states allowing DSM awards, while nearly as many adjusted overall ROE foraggressive DSM performance. Only two states used performance adders as a method ofrewarding utilities for their DSM activities. Nearly half the states allowing incentives offeredmultiple incentive mechanisms, generally a combination of the shared savings approach andanother mechanism. In 1992, approved incentives ranged from S150,000 to $72,000,000. 
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Fig. 4.6. Number of states using different types of DSM incentive mechanisms. 

States that awarded financial incentives were found to have greater utility DSM usage
than the other states interms of 1992 DSM expenditures (p=.0006), projected 1997 expenditures
(p=.01), 1992 energy savings (p=.01), and 1997 expenditures (p=.0001). The simple fact of 
whether or not a state provided incentives accounted for over 27%/. of the variance in projected
1997 energy savings (R-Square=0.2740), nearly 20% of the variance in 1992 DSM expenditures
(R-Square=. 1976), and about 101/6 of the variance in 1992 energy savings (R-Square= .1076)
and 1997 expenditures (R-Square=0.0949). 

Constructing a multiple regression equation containing the five different incentive 
mechanisms described above allowed us to account for substantially more of the variance in DSM 
usage (Table 4.6). Our complete model explained over 400/ of the variance in 1992 DSM 
expenditures, with the use of two mechanisms-bounty-per-unit (p=.0004) and shared savings
(p=.02)-accounting for nearly all (R-Square=0.3740) ofthe observed variance. As with 
environmental externalities, this is a surprisingly large effect to be associated with a singie
category of regulatory requirement. Our regression coefficients were 0.0195 for the bounty and 
0.0058 for shared savings, meaning that, all else being equal, 1992 DSM expenditures as a percent
of retail revenues were estimated to be nearly 2 percentage points greater in states that allowed 
the use of a bounty and 0.6 percentage points greater in states with a shared savings mechanism. 

Our complete model also explained over 38% of the variance in 1997 energy savings. In 
this case, shared savings (p=.002), bounty-per-unit (p=.01), and performance adders (p=.02)
accounted for the large majority (R-Square=0.3095) of the variance among states. The regression
coefficients were 0.0202 for shared savings, 0.0287 for the bounty, and 0.0508 for the 
performance adder. 
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Table 4.6. Relationships between use of key financial incentive mechanisms 

and outcome measures' 

Outcome measures 

1992 DSM 
expenditures 

1992 energy 
savings 

1997 energy 
savings 

1997 peak 
reduction 

U4 . of bountv X "J7A X 
Use of shared X X X 
savings 

Ua of X X 
performance 
adder 

R-Squareb 0.3740 0.2159 0.3095 0.0677 
"Significant relationships (i.e., p-value = .05 or less) are indicated with an X 
'TheR-Square value describes the proportion of the variance in the designated outcome measure explained 

by the significant irependent variable(s). 

Tog:her, the performance adder (p=.008) and bounty mechanism (p=.01) accounted for 
almost 22% (R-Square=0.2159) of the variance in 1992 energy savings. And, by itself, the shared 
savings mechanism (p=.03)accounted for almost 7%(R-Square=0.0677) ofthe variance in 1997 
peak reduction. 

Methods Used to Calculate Energy Savings and Load Reduction 

Nearly all the states that offer incentives expect their utilities to substantiate energy
savings and load reduction in some manner. Self-regulated utilities also use various performance 
measures to evaluate their own DSM programs (Nadel, Reid, and Wolcott 1992). The use of 
engineering estimates is the easiest and least-costly method, inthat it relies on estimated (rather
than observed) figures of energy savings and load reductions due to the various DSM programs.
Meteringmeasures savings directly from a sample of actual participants (and perhaps a control 
group) and uses this to calculate overall DSM program effects. The analysis of billingdata 
involves the examination of samples of customer bills before and after the installation ofDSM 
programs to measure the resulting savings. 

Of those states that offered DSM incentiv-s, over four-fifths reported the method or
metho:is that they allowed their utilities to use to verify program effects. All but one of the states 
that r'-ported the use of performance measures allowed engineering estimates to be used. Nearly
half of the states reporting the methods used by their utilities to calculate DSM program effects 
allowed the analysis of billing data, and nearly the same number allowed metering to be used. 
Two-thirds of the reporting states allowed the use of more than one method. In nearly all cases,
these regulators specified the use of engineering estimates inconjunction with one ofthe other. 
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verification methods. No significant relationship was found between DSM usage and any of the 

methods used to calculate program effects. 

Incentive Thresholds, Caps, and Penalties 

In order for a utility to begin earning incentives, many regulators require a certain 
performance thresholdto be reached. There also are incentive caps to limit the financial gain that 
utilities can receive from their DSM efforts. In addition, penaltiesmay accrue to utilities that do 
not meet their projected goals (EEI 1993b). 

Nearly two-thirds ofthe states offering incentives required some performance threshold to 
be reached before utilities could earn incentives (Fig. 4.7). The threshold could be as simple as 
meeting 50% of the projected utility energy savings or as complex as a matrix taking into account 
both energy savings and cost efficiency. Two-fifths of the states allowing incentives placed a cap 
on how much a utility may earn. This cap can be a dollar figure, a maximum percentage of shared 
savings, or a maximum number of basis points added to ROE. Over half the states allowing
incentives placed a penalty on utilities that failed to reach their specified savings threshold.20
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Fig. 4.7. Number of states using incentive thresholds, caps, and penalties for poor 
performance. 

The presence of a threshold requirement (p=.02), by itself, was found to account for 
slightly more than 20% ofthe variance in 1992 DSM expenditures (R-Square=0.2043) among 
states that granted incentives. The use ofa penalty mechanism (p=.0 5) and the use of incentive 
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caps, when placed together in a multiple regression equation, explained over 18% of the variance
in 1992 expenditures (R-square=O. 1855).29 

ALL REGULATORY REQUIREMENTS 

We performed a stepwise regression analysis on the state data set using the significantregulatory factors identified above to see how much of the variance in our measures of DSMusage could be explained by all key regulatory variables combined. 30 Eight regulatory variableswere identified that together accounted for nearly 70% ofthe variance in 1992 DSM expenditures(R-Square=0.6937) among the states. These variables were: the use of bounties (p=.0001), sharedsavings (p=.04), and performance adders(p=.07) 31 as financial incentive mechanisms; the use ofadders (p=.001), weighting/ranking (p=.02), and cost of control (p=.03) as techniques foraddressing environmental externalities; the frequency with which IRPs were prepared (p=.003);and the requirement that some specific cost-effectiveness test be used in the development ofintegrated plans (p=. 04). With the exception of the cost-effectiveness test requirement, thecoefficients associated with all these variables were positive and ranged from 0.0187 for the useof weighting and ranking to 0.0050 for the cost of control approach to addressing environmentalexternalities. 32 Four of the seven binomial variables used inthis equation had coefficients greaterthan 0.01, meaning that-all else being equal-1992 DSM expenditures as a percent of retail
revenues were estimated to be at least one percentage point greater in states using the specific

approach ,'r
mechanism in question. 

Our stepwise regression also explained substantial variance in other measures ofDSM
usage. This analysis explained almost 570/o of the variance in 1992 energy savings (R-Square=
0.5671) and 52% of the variance inprojected 1997 energy savings (R-Square=0.5174). The
amount of variance explained in the remaining measures ofDSM usage was smaller, ranging from299/a for projected 1997 peak reduction (R-Square=0.2885) to 13% for 1992 peak reduction (RSquare=O. 1310). The use of a revenue per customer approach to recoveling lost revenues 

29 T'1he use of an incentive cap was not significant at the 05 level when analyzed ina multiple regression equation withthe use of penalties. By itself ina linear regression analysis, the use of a penalty mechanism explained less than 9%ofthe variance in 1992 expenditures (R-Square-O.0869) and was not significant at the .05 level. 

3°As noted earlier, many of the variables studied are higly c related with each other. Accordingly, it is likely thatseveral different sets of regulatory variables could be created to account for nearly as much variance in DSM usage as
the variables identified through our stepwise regression.
 
31While we normally use .05 as a threshold level for statistical significance, we have included this variable becauseits p-value isnot substantially above .05 a, more importantly, because itwas shown to be significantly related to DSM
 usage through our earlier hypothesis tests.
 
32The one variable that was negatively related to DSM expenditures was the cost-effectiveness test requirement,

which explained less than 3%of the variance in DSM expenditures. The reader must remember that the relationshipkdentified her applies only n the presence of all other idependent variables in the multiple regession equation. Therequremcnt for a cost-effectivenss test, by itself,does not have anegative effect on DSM usage. However, inthepresence of numerous other factors that tend to encourage increased investment in DSM resoure, a cost-effectivenesstest requirement could act to lower DSM expenditures somewhat by encowaging more economical program choices. 
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(p=.0001) proved to be very significantly related to 1992 energy savings, while the simple fact of 
whether or not financial incentives were given (p-.0002) was important in explaining 1997 energy
savings. The use of a DSM rider for recovering DSM expenditures was significantly related to 
energy savings for both 1992 (p=.005) and 1997 (p=.003). 
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5.CONCLUSIONS
 

This chapter summarizes and interprets the analytical findings presented in the preceding
chapters, first for environmental factors and then for regulatory requirements. It concludes with a
discussion of the role that regulators play in influencing utility DSM usage and with suggestions
concerning what they can do to promote cost-effective DSM. 

KEY ENVIRONMENTAL CHARACTERISTICS 

The extent to which PUCs supported the use of collaboratives and workshops as

mechanisms to obtain public involvement on important policy and program issues was more

strongly related to DSM usage by the IOUs than was any other environmental factor. The
relationship between the support for collaboratives and DSM usage was positive, while the
opposite was true concening regulator support for workshops and associated DSM usage. In
combination, these two approaches to obtaining public involvement explained about two-fifths ofthe variance inboth DSM expenditures and energy savings for 1992, and nearly as much ofthevariance inprojected 1997 energy savings. It is likely that the use of collaboratives or other highly
interactive public involvement mechanisms, which engage utilities in intense sharing of technical
and policy-reiated ideas with energy efficiency advocacy groups and environmentalists (among

others), did indeed exert some influence on utilities to more actively pursue the use ofDSM
 
resources. However, commission support for collaboratives frequently coexisted with other

regulatory policies-such as support for DSM incentives--that themselves had a direct effect on
 
utility DSM usage.
 

The next most powerful environmental factor influencing DSM usage was regulatory
support for utility load building. Not surprisingly, the relationship between these variables wasnegative, indicating that utilities operating instates that mos strongly favored load building
responded by pursuing DSM resources less vigorously thai did their cohorts in other states.
Interestingly, this variable explained substantially more of the variance in projected 1997 energy
savings than ofany other measure ofDSM usage. The implication ofthis is that utilities tended tointerpret regulatory support for load building as a lack of support for programs to save future 
energy and designed their plans accordingly. 

Finally, we found that DSM expenditures were, 1cwer inthose states with less immediate
need for new peaking and baseload resources. As with support for load building, the effect ofthisneed for power was much more evident in projecd futur .ctivities than in present actions. Thisindicates that, as itbecomes more inmediate, the need for power is likely to have an increasing
effect on utility DSM spending patterns. Another interesting finding w~s that dhe need for
baseload resources was much more strongly linked to utility DSM expeiditur s hlan was the need
for peak resources, suggesting that reducing the need for more expewiive bJLeload units might
provide utilities with a better incentive to pursue DSM resources. 
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As mentioned in Chapter 3, a combined analysis using all the above factors was able to 

account for over half of the variance in the states' 1992 DSM expenditures and for substantial 

(but smaller) amounts of the variance in most of the other measures of DSM usage. Clearly, the 

regulatory environment can have an important influence on utilities' decisionr regarding their 

pursuit of DSM resources. Of course, these environmental factors are closely tied to the 

regulatory requirements that are established to guide utility actions, which isdiscussed next. 

KEY REGULATORY REQUIREMENTS 

Of all the regulatory requirements studied, the approaches used to treat environmental 

externalities and grant financial incentives to IOUs stood out from the others as having the 

greatest influence on utility DSM usage. Lost revenue recovery and IRP requirements were found 

to be moderately important interms of their relationship to utility use of DSM resources. DSM 

cost recovery approaches and cost-effectiveness tests, while not unimportant, were least strongly 
linked to DSM use. 

In combination, three possible approaches to treating environmental externalities-the use 

of adders, weighting and ranking, and cost ofcontrol--explained well over two-fifths ofthe 

observed variance inthe states' 1992 DSM expenditures. Sizable amounts ofthe variance in 

future expenditures and in current and projected energy savings also were explained, but these 

relationships were not nearly as strong as for 1992 expenditures. The use of adders also was one 

of the few regulatory variables that was significantly related to peak reduction, although the 

amount of variance explained was small. Our findings clearly show that the use of externalities, 
which serves to improve the cost-effectiveness of DSM resources relative to supply-side 

alternatives, had a strong and immediate effect on utility investment inDSM programs. The 

motivating force here appears to be not as much the achievement of energy savings or peak 

reduction as the allocation of fiscal resources in the most cost-effective manner possible. 

Two incentive mechanisms, the use of bounties and shared savings, together accounted for 

nearly two-fifths of the variance in 1992 DSM expenditures. These two approaches plus the use 

of performance adders explained almost one-third of the observed variance among states in terms 

of projected 1997 energy savings, and the use of performance adders and bounties explained 

slightly more than one-fifth of the variance in 1992 energy savings. In addition, we found a 

relatively weak connection between the shared savings approach and projected 1997 peak 

reduction. These findings tell us that the provision of financial incentives by state regulators had a 

more powerful effect on utilities' immediate expenditures ad their intentions regarding future 

energy savings than on other measures of DSM usage. Clearly, the ability of regulators to affect 

the profitability associated with various utility resource portfolios is a powerful tool for 

influencing DSM investment. 

Regulatory approval ofa revenue per customer approach to recovering lost revenues (a 

form of decoupling) explained one-fourth of the observed variance in 1992 energy savings and 

also w.as significantly related (but not as strongly) to projected 1997 energy savings and 1992 

DSM expenditures. Projected energy savings also were associated with the use of a DSM-specific 
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adjustment mechanism, like a rider. By allowing utilities to recover lost revenues, and especiallyby approving the decoupling approach, PUCs apparently have encouraged utility DSM usage. It isno accident that regulatory approval of lost revenue recovery was most closely tied to energysavings measures, since the purpose of lost revenue recovery is to increase the attractiveness ofenergy conservation programs by keeping revenues from declining due to DSM-induced 
reductions in electricity sales. 

Both the length of time that IRP has been required and the frequency with whichintegrated plans must be prepared were positively related to virious measures of DSM usage. Thelength of time since planning was mandated explained nearly one-fifth of the variance in 1992DSM expenditures and somewhat less than this for both measures of energy savings. Thefrequency of plan preparation accounted for one-sixth of the variance in 1992 expenditures andsightly less than that for projected expenditures and for energy savings (1992 and 1997). Thefrequency with which plans were prepared even explained a small amount of the variance in 1997
peak reduction. The message from these results is that states that pushed IRP and required their
utilities to become experienced in plan preparation tended to experience greater DSM usage, as

measured in a wide variety of ways.
 

The use of a rider mechanism to recover DSM program costs explained slightly less than
one-fifth of the vriance among states in projected 1997 energy savings and substantially less than
that for 1992 energy savings and DSM expenditures. Apparently, the use of a rider to recover
DSM outlays in a timely manner encouraged utilities to invest in DSM programs, but it is unclear
why this factor was so much more strongly related to future energy savings than to any other
 
measure of DSM usage.
 

States that required their regulated utilities to apply a specific cost-effectiveness test in thedevelopment oftheir integrated plans experienced greater DSM expenditures and projected fiutureenergy savings, but these relationships were relatively weak. No clear finding emerged about theeffectiveness of any particular test in promoting utility DSM usage. 

An analysis of all state regulatory requirements that were significantly related to utilityDSM usage explained nearly 70%.of the variance in 1992 DSM expenditures, more than half ofthe variance in energy savings for 1992 and 1997, and some fraction of the savings for theremaining measures ofDSM usage. This, inconjunction with the individual relationshipsdiscussed above, clearly iflustrates the power of state regulatory requirements to influence utility 
use of DSM resources. 
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Chapter 6 

Resource Acquisition 

Chapter 6 focuses on the tools and programs used to actually acquire
renewables to meet system reliability and need requirements-represented as the 
lightly shaded portion of Figure 6.1. Success in acquiring the quantity Qmp is 
dependent on the details of a utility's resource acquisition program including: (1) 

Figure 6.1 Renewables Supply Curve, Including IRP Values in Resource Acquisition 

Avoided Cost S. 
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price, (2) acquisition methods, (3) contract details (if purchasing NUG resources) 
or regulatory treatment (if purchasing utility resources), (4) transmission issues, 
and (5) motivation of the utility to acquire renewables. Depending on the 
resource acquisition method used and the maturity of the renewable energy 
techiology or industry, renewable resources may be acquired at a price less than 
their identified value in the resource plan. 

The acquisition program must be carefully designed to meet planning 
goals. There is not much point to having a planning goal of acquiring renewable 
resources if a utility's resource acquisition program is not up to the task. Unclear 
goals and weak implementation strategies are two primary reasons for lack of 
success in the development of renewable projects. The state of Hawaii is an 
example. Though reports produced by Hawaii have shown for decades that the 
state could be totally independent of imported fuels for electricity generation, and 
though the state has a long-term energy objective of "increased energy self
sufficiency, "Hawaii is more dependent today on imported fuels for electricity 
production than it was in 1984 when these goals were established. One reason 
appears to be the lack of any focused utility implementation program to achieve 
the stated goals. (See Appendix F for more details.) 

The primary resource 
acquisition issues are: (1) price, (2) Unclear goals and weak 
contract design details, (3) regulatory g 
treatment, (4) transmission issues, and implementation 
(5) acquisition methods. In addition, strategies are two 
niche applications of renewables can primary reasonsfor 
provide cost-effective services while lack of success in the 
promoting technological development. 

Some issues outlined below development of 
apply to all methods of resource renewables 
acquisition, whether resources are 
built and owned by utilities, utilities 
purchase turnkey renewable facilities, or utilities purchase power from non-utility 
facilities through standard, negotiated, or competitively-bid contracts. Other 
issues vary by the method of resource acquisition. 

Appendix G contains more detailed information on many of the current 
resource acquisition activities discussed. 

Price 

Price is a major factor for renewables acquisitions, for both utility- "and 
NUG-owned projects. Incorporating the values of renewables into the resource 
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planning process will not improve the prospects for renewables acquisitions unless 
those values are also reflected in the acquisition side. In order to obtain an 
optimal amount of renewables to meet resource planning needs, utilities or NUGs 
must be able to recover up to the full value of renewable resource projects, though
it may be possible to acquire renewables at a cost less than their identified value. 

Strategies that are currently being used to translate these values into 
acquisition programs are competitive set-asides, environmental and diversity
adders, and special tariffs for special applications of renewables, all of which are 
discussed in this chapter. 

Standard Contracts and Contract Features 

For non-utility generation, standard offer contracts with payment stream 
options that meet the needs of a wide range of renewable resource projects have 
been a key factor in the success of renewables development (see Chapter 4).
Standard contracts, which specify the general terms and conditions under which 
power is to be purchased, are one means by which power projects with special
characteristics-e.g., intermittent or seasonal power profiles-can be assured fair 
treatment. Standard contracts can (1) simplify negotiations and reduce transaction 
costs for both parties, (2) speed the acquisition process, (3) reduce uncertainty and 
improve prospects for project financing, (4) ensure that all sellers are being
treated equitably, and (5) gauge the resource potential for given renewable 
markets by attracting and encouraging developers.


Failure to successfully negotiate a contract has been noted 
as the primary 
reason for the failure of successfully bid projects to become operational.' The 
availability of standard contract terms and conditions in conjunction with a 
solicitation package can alleviate this problem. Because of the capital-intensity of 
renewables, along with the intermittency of some renewable resources, contract
 
terms and conditions, though important to all NUG projects, 
can make or break a 
renewable project. Hawaii is an example where lack of a financeable contract for
 
renewables was cited by developers as a major barrier to NUG renewable
 
development. 

1 The underlying problem could be related to lack of clarity in the utility's RFP or the bids submitted, whichis not discovered until participants get to the specifics of contract negotiation. The problem could also be relatedto a low winning bid price that, when combined with certain utility contractual requirements, makes projectsinfeasible. Either of these problems would likely be lessened by the availability of a standard contract in advance 
of bid submittals. 
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Other contract details 

Many other contract details significantly affect the ability of NUG 
renewable developers to obtain financing. Some of the most important provisions 
are: 

• 	 Financeable contracts-These contracts include a predictable and 
sufficient revenue stream and unbiased standby rates and demand charges 
(for biomass cogeneration plants). Financeable contracts do not include 
open-ended liabilities or assign risks to developers over which they have no 
control. 

* 	 Contract length-The length should be similar to the life of the project. 

• 	 Fixed-price contracts-Contracts with fixed-price energy and capacity
 
payments have a stabilizing influence on utility rates and provide
 
developers with a known revenue stream.
 

* 	 Payment stream-The revenue stream should be flexible to accommodate 
technologies with diff rent needs; renewable energy projects tend to have 
high up-front capital costs, short financing payback periods, and low O&M 
and fuel costs.' This requires higher front-end and lower back-end 
payments.9" The present value of the revenue stream should be the same, 
however, so that different revenue stream options can be offered for the 
same 	contract price. 

* 	 Curtailment provisions-When they are necessary, power curtailment
 
provisions should be very specific rather than open-ended and be based on
 
the variable costs of the project.
 

" 	 Contract sanctity-The sanctity of the power purchase contract is critical 
to project developers. "Regulatory out" clauses (allowing the utility to opt 
out of the cont Act if regulators do not allow the utility to pass through the 

This may not be true for some types of biomass projects. 

Consideration of security payments, in exchange for higher front-end payments, should be based upon thecomparative ratepayer risk of NUG and utility-owned projects of the same technology type. See Appendix G for 
discussion. 
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contractf,d costs) 9' and "market out" provisions (allowing the utility to 
change the contract as market conditions change) 97 are examples of 
contract termination language that effectively take what is otherwise a long
term contract and turn it into a short-term, uncertain one. As one financial 
officer put it, out clauses "are anathema to the financial community. "98 

0 Interconnection requirements-These requirements must be transparent to
avoid using interconnection to inhibit private power development. (See 
transmission issues, below.) 

(See Appendix G for a full list and more detailed discussion of these issues.) 

Regulatory Treatment 

Fair regulatory treatment of renewable energy projects is critical whether

the projects are non-utility-owned, utility-owned, 
or a hybrid arrangement. Lack
 
of experience and expertise, the risk of undertaking new resource/technology

developments, and the lack of need for new generation have deterred utilities from

building renewable projects on their own. Additionally, there is absolutely 
no 
incentive for an investor-owned utility (IOU) to purchase power from a NUG, and

NUGs have heretofore been the primary developers of renewable projects. 9 
 The 
problem is exacerbated when utilities are not guaranteed cost recovery of
 
prudently-incurred power purchases. 
 Several things can be done to improve this
 
situation, and improve the prospects for development of renewables:
 

When renewables are owned by NUGs: 

S Support state legislation which guarantees the utility cost recovery
of payments made for power from NUG projects operating under 
commission-approved standard contracts and power purchase rates. 

See Appendix G for a discussion of ways to ensure utility recovery of prudent purchases. 

An operational long-term NUG project should have the contractual security of a ratebased utility project. 

David Q. Hawk, Senior Vice President, Corporate Finance, Prudential Power Funding Associates, at theIIth Annual Meeting of the Independent Energy Producers Association, Fallcn Leaf Lake, California (October 12,
1992). 

' Uility-constructed renewable projects have been almost exclusively limited to hydro some wood waste
biomass projects. 
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When renewables are owned by the utility or have hybrid financing
 
arrangements:
 

" 	 Allow utility cost recovery of joint-venture partnerships with NUGs 
(See Box D). Such arrangements could be treated similarly to the 
way joint utility projects are done now. 

* 	 Investigate decoupling and incentive programs for encouraging 
utility purchases of renewable power. " 

" 	 Consider allowance of end-use service programs and niche 
applications both on or off the utility system. 

(See Appendix G for further discussion of these arrangements.) 
The important issue in many of these arrangements is to ensure that the 

most cost-effective resources and projects are being selected for the application 
and that the utility's monopsony powers are not being used to stifle competition 
while providing utilities fair and equitable regulatory treatment. To the extent that 
the consideration of resource and technology attributes have been encouraged in 
planning, these should also be considered in any prudency reviews undertaken by 
regulators. 

Utility 	 Motivation 

Regardless of the resource acquisition method used, a major barrier to the 
acquisition of renewable resources is the lack of utility motivation. To the extent 
that renewables have been primarily built, owned and operated by NUGs, there 
are no shareholder benefits to purchases of power from NUGs and in fact, there 
are fairly significant disadvantages in that NUG projects reduce opportunities fcr 
shareholder investment. To the extent that utilities have little or no expertise with 
many of the renewable technologies, they are disinclined to invest shareholder 
capital in "more risky ventures" when they have a long and successful history of 
construction of conventiGn central steam generation. However, recent activities 
may indicate that this situation is changing. 

In the Northwest, two innovative financing arrangements between utilities 
and NUGs have recently developed (see Box D) in which a return is provided for 
shareholder investments. The Bonneville Power Administration's geothermal and 
wind solicitations issued since 1991 have required projects to have utility cost 

o Methods should be developed to reward utility shareholders and/or managers for prudent purchases. 
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sharing in order to qualify for 
participation. These actions 
signal a significant market 
change for renewable energy 
projects. 

New frameworks, 
outlined below, can provide other 
ways to encourage shareholder 
investment in renewable energy 
projects (each of these ideas is 
explored in greater detail in 
Appendix G): 

One suggestion to involve 
utilities in renewables 
projects would be to 
encourage agreements to 
purchase and ratebase 
competitively-acquired 
NUG projects seven to 
ten years after the start of 
operation (or at the end of 
debt-service). Prior to 
the utility purchase, the 
NUG would be paid based 
on performance, which 
would deter gold-plating 
and ensure project 
performance. The utility 
would be allowed to 
ratebase the project once 
performance has been 

Box D: Innovative Utility/NUG Financing 
Arrangements 

Two innovative financing methods for 
renewables have been developed in Washington 
state. The first was created by several 
Washington public utility districts (PUDs) 
when they established the Conservation and 
Renewable Energy System (CARES) in 
December 1991. CARES is a joint operating 
agency that will finance and implementconservation and renewable energy projects forits PUD members. The unique benefits offered 
by CARES are low-interest project financing 
through tax-exempt bonds and economies of 
scale from combining the financial and 
technical resources of the PUDs. CARES willnot install and operate projects itself, but willfinance, negotiate, and manage contracts 
awarded to private resource developers. 

The second financing method was developed
 
in response to a competitive RFP by Puget

Sound Power and Light. A wind company
made a bid proposal as an alternative to itsoriginal project-a turnkey project using
Puget's cost-of-capital that would be ratebased 
by the utility. According te conversations with 
a utility representative, this option reduced 
project costs to under 90% of the utility'savoided cost compared with other proposalsth were bid at 110% to 115% of avoided 
cost. This NUG RFP essentially resulted in 
the selection of a utility-owned plant. (See 
Appendix G.) 

proven. Such an action would require specific contract provisions in the
initial power purchase agreement to safeguard all parties. 

Another proposed method would be to pay the utility a small extra 
incentive payment for each kWh of renewables purchased, or to pay
shareholders a slightly higher rate of ieturn on renewables investments. 
Some ratepayer groups have disapproved of such a payment coming out of 
ratepayer monies, and in most cases (particularly when combined with 
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competitive bidding acquisition methods) avoided costs have been too low 

to allow payment to come out of these funds. 

Transmission Issues 

Two major problems for geothermal, solar, small hydro, and wind 
resources are: (1) access to transmission lines, and (2) allocation of the costs 
associated with building or upgrading new transmission lines and transferring or
"wheeling" power from resource areas to load centers. The National Energy 
Policy Act of 1992 requires utilities to provide transmission access to projects 
under certain conditions, but it does not resolve all the transmission issues 
between NUG projects and utilities. For example, if transmission line 
reinforcements or new line construction is needed as a result of a NUG project, 
there are no rules to govern which party should pay the costs. California has 
decided that the utility ratepayer should bear the cost as long as system benefits 
are provided. Analysis and operation of the utility as a decentralized system may 
illuminate operational and system benefits available from renewables. With this 
type of analysis, distributed generation might reduce transmission line losses and 
overloading that would have occurred had power been dispatched from central 
power stations. Two portions of a recent California PUC decision dealing with 
allocation of transmission upgrade costs and calculation of energy line losses may 
serve as useful models for resolving these issues. (See Box E.) 

Resource Acquisition Methods 

The choice of resource acquisition method depends on state-specific goals, 
resource needs, and the technologies of interest and their commercialization status. 
The primary consideration is to design a program which achieves the goals and 
results identified in the IRP process. A variety of resource acquisition methods 
can be used to acquire renewables in different situations: 

Start-up NUG programs are appropriate when regulatory interest is in 
establishing and maintaining a competitive market for renewable resource 
bulk power sales. The purpose of a start-up program is to encourage a 
diverse mix of companies and technologies while limiting the size of 
individual projects. Such a program does not focus on extracting economic 
rents at this point but on obtaining an optimal resource amount at a pre
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determined cost from 
a wide variety of 

sources. 101 

" 	 All-source competitive 

bidding with 
quantified values for 
environment, 
fuel/regulatory risks, 
etc., may be useful 
when renewable 
energy resources and 
related industries are 
fully developed. (See 
discussion of bidding 
in the following 
section.) 

* 	 Set-aside or "green 
solicitation" programs 
implement a mixed 
portfolio approach and 
ensure that renewable 
resources are actually 
built as long as the 
cost cap reflects either 
the cost of a utility 
renewable facility or 
values associated with 
renewables. In a 
green solicitation, 
renewable resource 

developers compete to 
fill the set-aside, thus 
ensuring that green 
resources are acquired 
at the lowest possible 

Box E: Transmission Access Rules-California 

A recent decision by the California PUC, which 
will be used for the first round of bidding in thestate, provides for nondiscriminatory access to 
electricity transmission services for non-utility 
power producers. In addition, the decision 
provides a cost-allocation methodology and a 
methodology for considering transmission costs in 
bid evaluations. This decision, the resuit of a 
collaborative process among the parties, is a majorstep toward overcoming what has been a major
issue for geothermal, solar, and wind projects. 

The decision developed a pro rata method for 
allocating downstream transmission upgrade costs 
over all the kilowatt hours produced throughout the 
contract life of a project. This means no up-frontpayments will be required from NUG projects evenwhen there is a need for significant transmission 
line upgrades (after the point of interconnection for 
the project). Instead, the costs are assigned to each 
project on a pro rata basis, amortized on a 
mills/kWh basis, and used in the evaluation of a
project's bid. Utility ratepayers pay these costs aslong as there are system benefits. 

For wheeling purposes for competitively bid
 
projects, the participating utility would publish the
 
best available pre-bid information regarding
 
wheeling rates and loss factors in its transmission

cost 	tables. The purchasing utility then prepares a"short list" of pi-ojects that require wheeling and 
whose bid scores are less than those of the potential 
winners in the utility's own service area. The 
purchasing utility then submits the short list to the 
wheeling utilities and pays for expedited studies to
determine estimated transmission upgrade costs andwheeling charges required to wheel power from the 
short list of bidders (time for studies not to exceed 
90 days). These costs are amortized, and the least 
cost resources are selected. Wheeling agreements 
are between the utilities. 

0o This isa tricky activity in that size limits should be related to the economic efficiency and feasibility of the
technologies while leaving room for a mix of projects within any particular resource acquisition block. 
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cost 	for comparable resources. Several such programs have been 

undertaken (see Box F.) 

* 	 Utility turnkey projects and joint ventures are appropriate for states
 
interested in direct utility participation in renewables.
 

" 	 RD&D/commercialization programs are particularly suited to new resource 
areas and emerging technologies or technology applications, and provide 
hands-on utility experience with new technologies. (See Chapter 7 for a 
discussion of RD&D/commercialization programs.) 

Competitive Bidding 

Though very little renewable re,ource capacity has been acquired through 

bidding, bidding appears at present to be the resource acquisition method of choice 

in states acquiring new capacity. For that reason it is important to look more 
closely at how bidding has been structured, its relationship to renewable energy 
projects, and how it is changing. 

There are three primary reasons for using a bidding process for acquiring 

new resources: (1) to achieve economic efficiency, (2) to allocate contracts when 

there are more potential suppliers than there is need, and (3) to identify cost

effective resource options not identified in the IRP process. 
The goal of achieving economic efficiency assumes that costs (and profits) 

can be minimized through direct competition among potential suppliers of a 

product. Economic efficiency is most likely to be achieved when the cost of the 

product is known with some certainty and when the product is quite uniform. 

Competitive bidding does not do a very good job of achieving economic efficiency 

when the final cost of the product is highly uncertain or when the.-e is 

considerable variation in the product being offered. 
For contract allocation among potential suppliers, bidding is one of several 

methods that can be used, including a first-come, first-served or a lottery method. 

Bidding can identify additional cost-effective resource options than were 

identified in the IRP process, but these cptions will not appear to be competitive 

unless their positive attributes have been identified and valued in some way. 
In 1984, Maine was the first state to develop competitive bidding as the 

primary vehicle for acquiring new capacity. Many other states have followed 

Maine's model. In Maine, the process has resulted in the acquisition of 

substantiai biomass resources because biomass is very competitive locally (biomass 

resources are abundant and located near load centers while local gas resources 
have been scarce). Bidding systems patterned after Maine's may be appropriate in 
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Box F: Competitive Set-Asides 

One utility and several regulatory authorities have developed competitive set-aside, or greensolicitation programs in which only renewable energy resources are allowed to compete to fill anallocated portion of new capacity needs. These 	programs were developed to ensure that theacquisition of renewables is realized in the near-term in recognition of many associated valuesthat are real but difficult to quantify (reflecting a portfolio method), or as an interim measure touse until methods are developed to quantify externality, risk, and diversity impacts. One utilityissued a Green REP for the R&D value of renewables projects, and to develop tools for
responding to environmental regulations.

Green solicitations for a total of over 700 MW have been developed by: 

" Bonneville Power Administration for up to 50 MW of wind as part of the Northwest's
RD&D strategy, as well as a targeted solicitation foi 30 MW of geothermal 

* 	 California Legislature and PUC for 300 MW o,' any renewable fuel type as part of its QF
competitive bidding program 

* New 	York in a Governor-approved State Energy Plan as a "market test/demonstration
program" for 300 MW of a "diverse range of renewables" 

* 	 New England Electric System (NEES) for 45 MW. NEES' Green RIP is intended toresult in low cost, pilot-scale renewable projects, particularly where the technology hassubstantial but not fully explored potential and can provide substantial learning value.These projects are intended to develop the company's overall knowledge base ofrenewable resources in advance of the next round of procurement, and to provide theutility with more tools to cope with uncertainties in environmental regulation/legislation. 

(See Appendiy G for irort -2tails on some of these programs.) 

states 	where the primary renewable resource base and an industry infrastructure
 
are well developed' 2 
or targeted resources do not require a commercialization
 
program.
 

In states where different resource 
conditions exist, competitive bidding

systems have not resulted in substantial acquisition of renewable 
resources. InCalifornia, regulators were 	reluctant to institute bidding because of concern that
such 	a process would not allow the state's many diverse resources and
technologies to compete successfully and would result in a monolithic, fossil 	fuel 
resource base. California has now developed a bidding process after lengthy
public hearings and with great attention to detail, recognizing the fact that bidding 

z For example, in Maine, forest 	products industries were able to readily adapt their product, skills, and 

equipment for energy markets. 
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protocol and contract details can significantly affect the ability of renewable
 
resource projects to obtain financing and compete successfully. (See Box G for
 
information on California's bidding system.)
 

Chapter 4 reviews bidding data indicating that renewables have not done
 
well in most competitions. If bidding is to continue as the resource acquisition
 
program of choice, then the future (at least in the near-term) does not look good
 
for renewables unless there are some significant changes.
 

To the extent that bidding solicitations are focused on direct costs,"0 3 and
 
all potential suppliers are bidding in one arena, bidding is a much more
 
competitive and difficult market for renewable energy developers to participate in
 
as compared to the avoided cost contracts that were available to renewable QFs
 
during the early 1980s. Technology costs for many renewables have declined
 
dramatically as commercial development occurred over the past decade, but these
 
costs have not kept pace with falling fossil fuel prices which have caused Lvoided
 
cost prices to fall by nearly 50% or more in some states.' 0'
 

It is infeasible to show with
 
any certainty that the poor results for The design of the
 
renewables are attributable to the use
 
of competitive solicitations rather than bidding program will
 
other factors that have simultaneously influence the ability of
 
affected bidding. For example, particulartechnology
 
competitive bidding was adopted by types to compete
 
most states after 1987, when natural
 
gas prices were falling and Congress successfully
 
had amended the Powerplant and
 
Industrial Fuel Use Act of 1978,
 
allowing gas-fired generation to be more easily constructed. 'o These two
 
factors have rnide it difficult for renewables to compete in the wholesale power
 
market whether using a competitive solicitation or any other means of resource
 
acquisition. It is therefore hard to argue that the bidding method per se is the
 
culprit for the low success rate of renewables in bidding competitions.
 
Nevertheless, the design of the bidding program will influence the ability of
 

'm And do not include values for the benefits of renewables other than capacity and energy values. 

t Blair G. Swezey, The Impact of Competitive Biddingon the Marketfor Renewable Electric Technologies, 

(DRAFT), National Renewable Energy Laboratory (April 1992). 

10dPeaking and intermediate units may be built under stato certificates of need. Base load gas-fired units. 

whether owned by utilities or non-utility entities, require that the owner self-certify to the Department of Energy 
that the unit iscoal-capable, i.e., that it can be retrofitted to use synthetic gas. 
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particular technology types to compete successfully. The following are elements 
of bidding programs that will affect how well renewable energy projects fare. 
(Also see Appendix G for other important details of bidding solicitations.) 

Characterof the Solicitation 

There are almost as many different styles of bidding solicitations as there 
have been solicitations. Nevertheless, they tend to fall into a spectrum with
"selective procurement" at one end and "competitive bidding" at the other. A 
description of these two extremes and Figure 6.2 may assist in understanding the 
process differences between them. 

Selective Procurement." With this method, an RFP is used to assess
 
the interest of project developers, to assess 
the amount and type of potential
projects, and to "prequalify" bidders or projects that are allowed to negotiate with 
the utility for a power purchase agreement. An example of this type of 
solicitation was issued by the Sacramento Municipal Utility District (SMUD).
SMUD simply asked for a mix of proposals after receipt of which "the District 
will prepare a comprehensive resource development plan based upon its evaluation 
of the received power supply proposals and other available options."'" This
 
method is most common for non-IOUs."o Primarily, this type of solicitation
 
screens a large number of potential suppliers. Price may not necessarily be the
 
dominant factor and, in fact, may be negotiated after the short list is established.
 

Competitive Bidding. With this method, project winners are se.lected 
based on predetermined criteria and price is a major component. If the criteria 
are known in advance of bid submission by all participants and the results of the 
solicitation could be replicated by an independent party, it is called a "transparent"
bidding system. The primary goal of competitive bidding solicitations tends to be"economic efficiency"-the selection of resources with the lowest (short-term) 

"o Though "selective procurement" is not technically considered to be competitive bidding, itis a method often 
used to acquire resources from an RFP and is frequently labelled as a *bidding solicitation" by the utility. 

o Supra note 104 (Swezey). 

!Oi (1) To recover their costs in prudency reviews, IOUs need an 
There are probably two reasons for this: 

objective, defensible process: and (2) the potential (or lack of potential) for conflict of interest by non-IOUs allowsfor a more subjective process. Since many municipal utilities (or other non-lOUs) do not construct theirgeneration facilities and have no 
.. ' 

shareholders who would benefit from ratebasing new generation facilities, there
is no apparent conflict of interest in a subjective resource selection process. 
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Figure 6.2 "Selective Procurement" vs. Competitive Bidding: A Continuum 

Subjective Objective 

< rz 
SELECTIVE COMPETITIVE 
PROCUREMENT BIDDNG 

Judgment QuLntiffed $ Values 
Economic Efficiency 

costs from among the potential suppliers. 'o 
Though renewables, especially wind and geothermal, have tended to do 

better under selective procurement than competitive bidding, the sample is too 
small to draw specific conclusions. The selective procurement process allows a 
utility the flexibility to consider non-price factors and, if desired, select 
demonstration projects or others that provide special information or services. In 
competitive bidding, these factors must be iiuantified or weighted (essentially the 
same thing) unless a set-aside solicitation is used. On the other hand, when the 
IOU has its own preferred construction projects or already has a joint venture with 
specific resource suppliers that could bias the selection, a selective procurement 
system can work against renewable projects. Moreover, a subjective system 
provides less up-front certainty that IOUs will gain utility regulatory approval for 
the selected resources and can lead to later disallowances, which increase resource 
costs. 

ParticipationBoundaries 

Renewable resource projects fare better in bidding solicitations in which 
only QFs or renewable energy projects are competing against each other and not 
directly competing with fossil fuel plants. Renewables are likely to be less 
successful in "all-source" bidding solicitations in which all technologies compete 

"oTrue economic efficiency would include total costs though. as interpreted in most states, it includes direct 
costs only. 
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against each other. This is due to the emphasis on fixed cost in all-source 
solicitations, a consideration that favors the economies of scale of large, stand
alone fossil plants and the difficulty of comparing resources with dissimilar 
attributes. Of the 60 solicitations that have not been restricted to QFs, 7% of the 
capacity prn)cured was renewable energy based.' Even in QF-only 
solicitations, however, fossil-fuel cogeneration projects edge out renewable QFs, 
as in Massachusetts where 12 QF-only solicitations resulted in renewables 
accounting for only 19% of the chosen capacity."' Renewables fared even 
worse in QF-only solicitations in Florida (14%) and Virginia (6%). The results in 
Maine were quite different; 100% of the supply projects selected were 
renewables-based for reasons described in Appendix F. 

Stated Preferences of RFPs 

The market tends to respond to the specific requirements of an RFP-if no 
fuel preference is stated, natural gas projects tend to be proposed and selected. 
This is especially true if, as in most bidding schemes, fixed price is the most 
important selection determinant."' Most RFPs are not generating bids from a 
broad array of technologies. Current Competition observed that when a 
benchmark plant is specified, less diversity is seen in the bids received, which 
could be because bidders are then predisposed to try to duplicate (and improve) 
the benchmark plant." 3 However, experience is too limited to draw firm 
conclusions. If a utility proposes a benchmark plant that is renewables-based, for 
example, it would likely generate bid responses from renewable energy projects. 

If the benchmark price is pegged to that of a new fossil plant, the ability of 
renewable technologies to compete on capacity and energy prices is currently 
difficult. Furthermore, renewable technologies from wind, geothermal, and solar 
resources in new resource areas are unlikely to be able to compete effectively in a 
price-dominated competitive bid because of the high initial costs of resource 
confirmation and related performance risks. It is almost impossible to estimate 
profit margins (and shave them to the minimum in order to win a bid) in a new 
resource area. Only one project of this type, a wind project bid in Washington 
state, has won a bid solicitation and that was a "selective procurement" solicitation 

'o Supra note 104 (Swezey). 

I Ibid (Swezey). 

112 Ibid (Swezey). 

"3 Robertson's Current Competition (May 1992). 
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in which the utility selected a turnkey project and negotiated the details with the
 

project proposer (the utility was also predisposed to favoring the acquisition of
 

renewables). 14
 

"Transparency"of Procedure 

"Transparent" bidding
 
procedures are those in which all "Transparent" bidding
 
selection factors and values are known procedures allow all
 
ahead of time, allowing all players to
 

understand the criteria upon which players to understand
 
projects will be selected. The new the selection criteria
 
California solicitation is an example of
 
a transparent system that values a
 

variety of attributes in a monetized
 
system (see Box G). These RFPs, to which utilities are held accountable, tend to
 

encourage bidding from a larger number of developers and a wider variety of
 

technologies since they can gauge whether bidding is worth their effort.
 

Conversely, vague, unstructured RFPs may tend to discourage participation by all
 

developers since they cannot gauge their chances for success or tailor their bid to
 

the utility's needs.
 
When bidding criteria are not made explicit, non-utility generators have at
 

least a perception that they are in competition with IOUs and will therefore suffer
 

in a subjective evaluation of the bids. To avoid this potential conflict of interest,
 

IOUs are often required to use structured RFPs. Since many municipal and
 

cooperative utilities only purchase energy and do not themselves build projects,
 

the conflict issue is not perceived to be as serious, though these utilities tend to be
 

more conservative about the technologies and owners from which they purchase
 

power. On the other hand, when a municipal or cooperative utility does decide
 

that it wants renewable energy, it will very likely succeed since it can state thfis
 

preference and use subjective selection methods that allow discretion.
 

Some utilities have argued that full disclosure of selection criteria limits the
 

flexibility of the utility to consider other important factors in its decision."'
 

Others argue that vague or unknown criteria can lead to disputes and litigation.
 

See Appendix G, for a description of the Puget Sound Power and Light solicitation process. For a turnkey' 

project, it is assumed that the resource risk will fall on the ratepayer. 

" Supra note 104 (Swezey). 
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Box G: A Transparent Bidding Methodology to Accommodate Fossil and Non-Fossil 
Resources 

After an extensive public process, the California PUC developed the Final Standard Offer 4 (FS04)
contract and bidding methodology. Resource solicitations are limited to QFs until other issues are
resolved which, in the view of the CPUC, will allow an unbiased competition between all sources. The 
California bidding program isbased on price but incorporates into the process a number of other factors,
sach as dispatchability, transmission costs and location, and environmental and diversity benefits. The 
first solicitation will be issued in Spring of 1993. Whether this methodology will result in the actual 
acquisition of renewables remains to be seen. Important details include: 

* 	 The price of the deferrable utility resource (the proxy plant against which QFs bid) is based 
on its capital and variable costs (including capital additions). "Cost-effective" is defined to 
include the environmental costs of any air emissions and in the future will include the cost of 
other environmental and diversity impacts. 

* 	 Each project that receives a contract is dispatched and paid based on its variable costs (as
calculated by the independent producer) in c/kwh. The remainder of the proposed utility
project costs are paid as shortage cost payments and energy relatcd capital costs. In this way,
the payment stream of a QF project-whatever the technology-can be tailored to its own mix 
of fixed and variable costs as long as the total (calculated as net present value over the life of 
the contract) does not exceed the net present value of the deferred utility resource. hese 
payments are fixed and escalate with inflation for the duration of the cortract, providing the 
revenue certainty necessary to obtain financing. 

" 	 Intermittent resources compete on an equal basis with firm capacity resources and are paid
capacity value based on their effective capacity. 

• 	 In addition to these fixed and variable payments, California utilities pay environmental adders 
or subtractors based on the value! of the environmental effects of the non-utility generator 
relative to the deferred utility plant. 

• 	 To address the state's interest in fuel diversity, a "diversity adder" will be added to winning
non-fossil projects if no cost-effective non-fossil resource is found in the utility's computer 
modeling runs (see Box B). 

* 	 Since. all environmental and diversity adders are known ahead of time and can be figured into 
project bids, the bidding system is "transparent," allowing all players to understand the criteria 
upon which projects will be selected, as opposed to more subjective methods that do not allow 
potential bidders to gauge their chances for success. 

* 	 Location-specific transmission costs (beyond the point of interconnection) are also known ahead 
of time and considered in bid evaluation. (See Box E.) 
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DispatchabilityRequirements 

RFPs that have firm
 
capacity or dispatchability 

requirements may preclude

participation by renewableenrgyciproec wiy enenter 

fuel sources (wind, hydro, and 
solar). Utilities prefer to have 
control over the output of 
generation facilities, whereas 
renewable energy developers 
need to maximize plant operation 
in order to recover their fixed 
costs. This conflict can be 
mitigated if the payment structure 
provides for specified payments 
for the fixed-cost portion of the 
project and energy payments are 
based on the project's variable 
costs (see Box G). All projects 
can then be economically 
dispatched based on their
daiatbed bassed on6Asthplant's
variable costs. 116 As with a 

utility-owned project, this 
method allows the utility to 
economically dispatch non-utility 


projects without jeopardizing the 
project's recovery of its fixed 
costs. 117 

Box H: Augmenting Transmission Lines 
with Photovoltaics" 

aPacific Gas and Electric (PG&E) is installingaPV plant on the secondary side (low-voltage 
or customer side) of a transformer at its 
Kerman substation in California's San Joaquin 
Valley. This transformer has been exper
iencing overloads on summer afternoons when 
air-conditioning and agricuitural loads peak.
The output of the 500-kilowatt PV plant will
reduce peak load enough to enable PG&E to 
defer upgrading this 10.5 megavolt-ampere 
transformer with the next larger size for five 
years, according to current load growth 
projections. This T&D investment deferral has 
significant economic value for the utility. ThePV plant may be credited with what PG&E 
terms a "localized" or "distributed benefit," 
i.e. a benefit specific to the plant's location in 
the grid. For the Kerman project, the 
annualized T&D benefit is expected to be 
comparable in magnitude to the value of theentire annual energy production. 

" From Alexandra Suchard, The Integration of 
Supple Technologies into Utility Power Systems:
Possibilities for Reconfiguration," Energy andResources Group, University of California at 
Berkeley (p. 15). 

The "Super QF" concept (see Appendix G) is another way that intermittent
 
resources may be aggregated and firmed in order to deliver power when and
 
where it is needed.
 

"6 The project can either physically shut down or it can receive the incremental marginal cost during those 
hours when it would have been economically curtailed. Plants are only requiredto be physically curtailed if the 
utility faces a system emergency or minimum load condition. 

17 Supra note 104 (Swezey). 
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Special Applications and Niche Markets for Renewables 

In this last part of Chapter 6, additional markets for renewables are 
discussed (represented as the lightly shaded portion of Figure 6.3). These markets 
cqn be found through the identification of cost-effective niche applications that 
provide services other than grid-connected energy or capacity. These special
applicatiouis can be either on the utility system, such as transmission line 
augmentation, or on the customer's side of the meter, such as rooftop photovoltaic 
systems. For special customer services, price is recovered through special tariffs. 
For system operation applications within the utility's system, the costs are 
ratebased. These programs are just beginning to be explored by utilities and 
regulators and can be particularly important for commercializing emerging 
technologies (see Chapter 7). 

Encouraging or requiring utilities to develop special programs to identify
and pursue these opportunities is important because it signals the interest of state 
utility regulators in renewable resource acquisitions. Utilities may be reluctant to 
explore such options on their own without specific authorization in the belief that 
regulators will disallow expenditures that do not fit traditional resource models. 

From the perspective of investments and cost recovery, a distinction should 
be made as to who receives the benefits and pays the costs of these applications. 

Figure 6.3 Renewables Supply Curve: Spec;., Applications 
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System Operations 

When the application is on the utility system and provides benefits to all
 

ratepayers, such as use of PVs, small wind generators, or pumped storage to
 

overcome transmission bottlenecks (see Box H), it would be a capital investment
 
to improve the utility system and would be ratebased like any similar utility
 
investment such as transmission lines. 18 A collaborative effort by the Solar
 
Energy Industries Association (SEIA), utilities, and state regulators has resulted in
 

a program to further develop commercialization strategies for PVs in utility
 
system augmentation applications.' 19
 

Special Customer Ser,'ices 

Special customer services are in essence a different product line. With
 

special services, the utility is marketing services in addition to capacity and
 

energy. WLn these installations, which are marketed directly to the end user, do
 

not provide general system benefits, they are paid for by the recipient of the
 

service through a special tariff. The services could be provided by private sector
 

contractors to the end-use customer, private sector contractors to the utility, or by 

the utility itself. Some examples of special customer services are: 

Providing renewables on the customer-side of the meter. This arrangement 

is similar to some conservation programs in which the customer purchases 

the product or service from the utility (e.g., insulation or double-glazed 

windows). This type of program takes advantage of the utilities' strengths, 

knowledge of the customer and the utility system, and understanding of and 

ability to evaluate and monitor energy installations. These types of 

programs can maintain market mechanisms and private sector expertise for 

selecting actual project equipment and construction. The goal is to use the 

utility's expertise as a marketer, aggregator, agent, and quality control 

monitor but to avoid an abuse of monopoly/monopsony power by 
competing with private companies in the manufacture or construction of 

projects thus inhibiting competition in the marketplace. (See Box I on 

Idaho Power's new program to ratebase PV systems installed in off-grid 
locations.) 

theN' The utility could purchase turnkey facilities from independent companies or simply purchase and insLW1 

equipment themselves as they do in similar -indeavors. 

"' See PV for Utilities: Developing a National PhotovoltaicStrategyfor Utilities: Tucson Meeting Report 

(December 1991). 
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Utilities interested in 
pursuing such programs ned 
to identify and resolve 
unique issues relating tothese isypesofrolatigIn 

such as lease arrangements, 
legal liability, customer 
marketing, and other 
business issues. 

Another proposed method of 


encouraging renewables 
acquisitions, termed "Green 
Pricing," is to provide 
customers with the option to 
pay a higher electric rate 
which would obligate the 
utility to acquire new 
renewable resources which it 
would not otherwise acquire 
under existing IRP methods.
underale itin ofmtho,
Several variations of the 
concept are possible, 
including programs that offer 
participants reciprocal value 
for the premium price paid. 
This type of program is 


designed to supplement 
policies to appropriately 
value renewables, not as a 
substitute for them. 

Box I: Idaho Power Off-Grid PV 
Program
 

what is believed to be the first suchprogram among the country's investorowned utilities, Idaho Power has launched a 
three-year pilot program that would enable 
some of its customers to receive power 
from a photovoltaic electricity generating
system rather than the company's electrical 
grid. This program will allow the utility todevelop decentralLed renewable energy
systems in a manner that is consistent with 
traditionaj cost-of-service utility methods 
and that complements the PV industry by 
providing PV information, aggregating the 
market, and providing a distributionnetwork. 

Idaho Power obtained PUC approval from 
Idaho and Oregon utility commissions for a 
special tariff for the PV program in 
September 1992, to design, own, install, 
and maintain PV systems at remote sitesthat would otherwise require expensive line
extensions. The cost of running an
 
extension line to remote 
 sites-which 
averages $20,000 per mile and significantly 
more in rugged terrain-makes installation 
of a PV system at the point-of-service
financially advantageous for the consumer.Suitable sites include remote residences and 
vacation homes, stock watering wells, sign 
lighting, and communication sites. Rather 
than being metered and billed for energy 
consumed, the customer pays Idaho Power 
a fixed monthly facilities charge. (See
Appendix G for more information.) 
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Chapter 7 

Research, Development, & Demonstration and 
Commercialization Programs 

Chapter 7 addresses the commercialization of renewables and related 
programs that focus on small purchases of emerging renewable technologies, 
modified technologies, or technologies in new applications. This is represented in 
the lightly shaded portion of Figure 7. 1. Recognizing that research and 

Figure 7.1 Renewables Supply Curve: RD&D/Commeacialization Acquisitions 
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in addition todevelopment/commercialization activities can reduce long-run costs, 


the benefit of the acquired resource itself, can result in many future benefits.
 

These include the ability to bring new resources on line sooner, shortening the
 
on line later, and providing
lead-time of bringing larger amounts of the resource 


QRDSD is the quantity of
more cost-effective resource options in the future. 


additional resources acquired when RD&D/commercializatioit costs are paid.
 

From the beginning of the utility industry until the 1970s, the bulk of the
 

electric utility (R&D) work was done by the manufacturers that supplied utilities
 

with equipment.'. 0 Manufacturers either used the "design-by-experience" or the
 
Both methods"design-by-extrapolation" method of product development. 2' 

were slow but served the utilities well until about the 1960s. By then, utilities
 

were criticized for relying on others to do their R&D, and the 1965 Northeast
 

Blackout and other events added political pressure that led to the Edison Electric
 

Institute crez.ting the Electric Power Research Institute (EPRI), which opened in
 

1973 and is funded through the voluntary contributions of utilities. Critics at the
 

time were concerned that research sponsored by the utility industry would remain
 

b'ased toward larger and larger generating facilities, and that research on small
 

such as solar cells would be unlikely to occur inand dispersed generating sources 
"an industry so thoroughly committed historically to the opposite philosophy.",i
 

Today. EPRI has a total annual budget of $400 million of which $11
 

million (less than 3%) is spent on renewable resource R&D.123 According to
 

EPRI, only a few utilities have their own renewable R&D budgets of significant
 

size (in the million-dollar range), though many utilities spend in the $10,000 to
 
Total utility spending nationwide
$100,000 range on renewables R&D annually. 


on renewables R&D is therefore estimated to be less than $100 million.
 

Not only have utility budgets been low for traditional renewable R&D
 

projects, but. as utility managers and technical experts in the field have observed,
 

120 Supra note 1 (Hirsh). 

' The "design-by-experience" technique can be best described as designing the next power plant like the last 

one that worked. The "design-by-extrapolation" technique is simply taking the current equipment design and scaling 
slow in producing any innovations and 	the

it up to larger sizes. The design-by-experience method isextremely 
ran into serious problems in the utility 	industry in the '60s and '70s when the

design-by-extrapolation method 
knowledge base, and scaled beyond where they hadmanufacturers "overpushed size, exceeded the companies' 

These issues are not exclusive to fossil and nuclear technologies and
enough good test data." (Hirsh, ibid, p. 105). 
could extend to renewables. 

Testimony of John P. Holdren in U.S. 	Congress, Energy Research and Development. Hearings, 92nd 

15 and 16, 1972) (as cited in Hirsh, supra note 1, p. 136).
Congress, 1st session, Serial No. 92-62 (March 

Telephone interview with Ed DeMeo, EPRI (September 17, 1992). The budget for geothermal research
1I 

was virtually eliminated in 1989 EPRI bddget cuts. 
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there is an awkward gap between R&D and the commercialization of new
 
technologies or technologies in new resource areas. 
 (By "commercialization, "124 
we mean programs to facilitate development in new resource areas, such as
confirming resource availability and quality, facilitating integration with the utility
system, and resolving permitting and siting issues.) Research, development and
demonstration (RD&D) programs attempt to demonstrate a technology so that it
performs satisfactorily, but generally end there. There are seldom any programs
to handle commercialization since that function is theoretically handled by the 
market. The unique characteristics of the electric utility market,
however-monopoly/monopsonv, strict cost-effectiveness tests, risk aversion, and
competitive bidding-often resuit in a very slow commercialization process for 
new technologies. 

Commercialization efforts will 
be critically impcrtant over the next There is an awkward 
decade in enabling the emerging 
renewable technologies to serve gap between R&D and 
markets across the country with bulk the commercialization 
power. Therefore, utility RD&D of new technologies 
programs should be viewed as an 
integral part of any renewable 
resource development strategy.
(Perhaps "RD&D" should be expanded to "RDD&C"-commercialization.) Much 
of the focus in this section is therefore on how states and utilities can enrich 
RD&D programs to bridge the gap and bring renewable technologies ino 
commercial readiness within their geographic areas. 

The federal government, the utility industry, and the private sector all

invest in basic research and development. However, almost no institution or

organization invests in commercialization activities such as resolution of

geographic-specific development issues. 
 Two basic strategies are discussed in this
chapter to improve the efficiency of RD&D investments and to accelerate 
development of local renewable options: 

(1) Investing in utility or region-specific RD&D efforts that resolve local

integration issues related to renewable resources, 
providing local resource
 
quantity/quality data, reducing siting/permitting conflicts, identifying utility
specific applications, providing direct utility experience, and otherwise increasing

the cost-effective renewable resource options available. These activities may be
 
undertaken by utilities and, in some cases, 
 by state agencies. 

1' There is a lot of overlap between the second "D-demonstration, and some commercialization activities.For the purposes of this report, *commercialization" and "demonstration' are used interchangeably. 
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(2) Extending utility/ratepayer RD&D investments by conducting selected 

joint ventures with utility or private-sector projects that can provide power as well 

as RD&D data and experience. Avoided cost can be paid for the power produced 

from a successful project, with utility ratepayers paying an "RD&D adder" for the 

RD&D benefits. The project developer (either a NUG or the utility shareholder) 
takes the downside risk that the project may not produce useful power in exchange 
for a premium price if the project is successful. 

In some areaE there is also a need for local utility RD&D efforts that may 

not be expected to produce power but are critical to local renewable resource 

development and that should receive favorable regulatory treatment. 
The RD&D activities suggested here are designed to supplement, not 

supplant, other national and indust i efforts. 

The Role of Commercialization 

The need for commercialization has been examined by the California-based 

Coalition for Energy Efficiency and Renewable Technologies and the Union of 

Concerned Scientists, who have argued for the "sustained orderly development" of 

rcaewable technologies." They point out that, while emerging wind and solar 

technologies are projected to be cost-competitive for large-scale development by 

the end of this decade, those industries must be able to sustain themselves and 

mature in the interim in order to meet that demand. The strategy for this interim 

period is to continually identify incremental market opportunities and cost

effective applications that allow orders to be placed on a reliable schedule. 

Experience with early orders will allow engineering and field experience to be 

gained while leading to further industrial expansion, reductions in production 

costs, and increased market confidence. 
Most of the modular renewable technologies (photovoltaics, wind, and 

solar thermal dishes) are advanced by this type of incremental commercialization 

pathway since they benefit substantially from "economies of production" rather 

than "economies of scale" related to a single facility. Because of the modularity 

of these technologies, noted a utility manager, "experience in use is rapidly 

translated into product improvements that lead to additional cost reduction 

3 See Donald W. Aitkin, "Sustained Orderly Development of the Solar Electric Technologies," Solar Today 

(May/June 1992), p. 20, and Impact ofSustained Orderly Development on Technology Costs, submitted by Donald 

W. Aitkin, Union of Concerned Scientists, for the Coalition for Energy Efficiency and Renewable Technologies 

(California Energy Commission Docket 90-ER-92). 
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(organizational learning). s126 To a 
small industry, penetrable niche Most of the modular 
markets may be as or more important Mostaof th olar
than 	the large-scale markets that utility renewable technologies
planners are used to thinking about, are advanced by

In addition to encouraging incremental
 
"economies of production" and
 
familiarizing utility engineers with
 
renewable technologies, some
 
technologies, including wind, solar,

and geothermal, may require 
a full spectrum of activities to develop a new 
resource area. These include confirming resource availability and quality,
resolving permitting and siting issues, facilitating integration with the utility
system, and reducing project development lead times. Other technologies, such assmall hydro, may need regional assistance with environmental siting activities,
while biomass may only require programs to test and encourage advanced 
conversion systems. Even when a renewable technology is fully commercial in some areas or applications, additional commercialization work may be needed.
The following are examples of areas needing additional work: 

* 	 New applications, such as using small wind turbines to augment
 
transmission lines
 

* New 	fuels, such as demonstrating untested agricultural wastes in biomass 

plants 

* New climates, such as testing wind turbines in salt-air or icy conditions 

* Applications requiring the development of new evaluation and planning
tools, such as small pumped hydro storage systems and small wind or PV
projects, which offer distributed utility system services and benefits. 

These new applications introduce risks and uncertainties in both cost andoperational performance that justify RD&D/commercialization work to bring the 
technology to full commercial readiness. 

"6 Gerald W. Braun, Director, Advanced Energy Systems Research and Development Department, Pacific Gas& Electric, "Renewable Energy: So What If It Works in California?," Presentation to the Global EnvironmentalInvestment Conference, New York (September 5, 1991), p. 4. 
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Commercialization Strategies 

Regulatory and utility policies and programs can do much to influence the
 
speed with which technologies are commercialized for local or regional
 
applications. Technologies can be "pushed" or "pulled" through the
 
corn -ercialization process, or both. The distinction between technology push and
 
market pull lies in the type of learning that occurs.
 

" 	 Technology push includes laboratory development, scale-ups with
 
substantial risk, and early demonstrations.
 

* 	 Market pull focuses on cost reduction through incremental "market-driven" 
121

innovation.

Three distinct types of programs have been undertaken to commercialize
 
renewable technologies and/or to develop them locally: (1) the Northwest Power
 
Planning Council's (NWPPC's) resource confirmation program, (2) California's
 
Interim Standard Offer 4, and (3) collaborative programs between the PV and
 
wind industries, the electric industry, and other stakeholders.
 

NWPPC 's Resource Confirmation Agenda 

The NWPPC's Resource Confirmation Agenda for renewables (see Box A
 
in Chapter 5 and Appendix H), developed in a collaborative process, is designed
 
to both "push" and "pull" targeted technologies in undeveloped wind, solar, and
 
geothermal resource areas. It pushes resource development in new resource areas
 
by collecting data on resources, developing and standardizing permitting and siting
 
policies/regulations, removing major uncertainties at promising sites, and
 
encouraging early demonstration projects. It pulls the technologies and
 
development of new resource areas through the use of "performance contracts"
 
containing RD&D adders. These adders allow for the construction of commercial
scale facilities earlier than might otherwise have occurred.
 

The NWPPC program specifically attempts to overcome the major obstacle
 
of developing new resource areas. Unlike fossil fuels, which can be transported
 
to any plant site, renewable technologies must be sited where the resource is
 

12 Gerald W. Braun, Pacific Gas & Electric, "Bridging to Environmentally-Preferred Technology" (March 

1991) (paper delivered to the Pacific Coast Electrical Association). 
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located.2 ,8 Initial projects will be relatively expensive in a new resource area 
where no previous projects have been sited, little resource data exists, and there 
are no standardized permitting or siting procedures. 

California'sInterim StandardOffer 4 

California's Interim Standard Offer 4 (IS04) contract, under which most of
the state's renewable energy development has occurred (see Appendix F), "pulled" 
or rapidly accelerated the commercialization of geoth.'rmal, wind, solar thermal, 
and many biomass technologies on the verge of becom~ng cost-effective when 
combined with the additional pull of tax credits and other government programs.
The IS04 contract :, credited as a key factor in the commercialization of the solar 
thermal/gas hybrid technology, for example, because it removed the first 10 years
of energy price risk to investors." 9 This contract was offered on a first-come,
first-served basis, and payments were fixed for renewables during the first third of 
the contract life. 

Collaborative Programs 

A PV program funded by the Department of Energy that brings together

major stakeholders in the PV community is designed to address utility issues and
 
to accelerate 
 the commercial development of PVs. The program is specifically
designed to speed the economies of mass productio~A and the commercialization
 
process through organizational learning.' The program is steered by a
 
committee of utilities, PV manufacturers, state regulators, federal government

officials, and others. The committee is coordinating the activities of other
 
member groups to identify high-value markets for PVs, develop collective
 
ventures, share information, and make recommendations for changes in utility

methods that will facilitate the development of PVs. This effort is guided by a
 
"diffusion model" of technology development (similar to the "sustained orderly

development" concept), which is described in Box J. Separately, the utility 

"2'Even biomass plants must be located within a reasonable distance from the fuel (to keep down transport costs 
of the fuel, which has a low energy density as compared to fossil fuels) or the projects will not be economical. 

I" For a discussion of the commercialization path of the LUZ solar thermal technology, see M. Lotker,Barriersto Commercializationof Large-ScaleSolarElectricity: Lessons Learnedfrom the LUZ Erperience, Sandia
National Laboratories (SAND91-7014) (Nov. 1991). 

" "PV for Utilities: Developing a National Photovoltaic Strategy for Utilities" (Tucson Meeting Report),December 1991. Contact the Solar Energy Industries Association, Washington D.C., for details. 
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industry incorporated the Utility PhotoVoltaic Group in September 1992 under the 

sponsorship of the American Public Power Association, the Edison Electric 

Institute, and the National Rural Electric Cooperative Association with support 

from the Electric Power Research Institute (EPRID. The mission of the group 

includes the acceleration of photovoltaics for the benefit of electric utilities and 
their consumers. 

The Utility Wini Interest Group is a joint effort of the National Renewable 
Energy Laboratory and EPRI. Conducting semi-annual meetings, UWIG 
familiarizes utility planners and engineers with the characteristics of wind 
generation in various parts of the U.S. 

ProgramSelection 

Though very different, each of these programs follows sound strategies, if 

properly developed, for technology commercialization. Conditions in a state or 

utility jurisdiction, such as the timing for new resource needs, may dictate the 

most appropriate program. 
In each program, the cost of commercialization is paid, but the cost is 

shared differently depending on circumstances. With the NWPPC program, 

started in advance of need, there is time to share costs among parties, including 

state agencies that are conducting resource evaluations and investigating permitting 

and siting issues. 
The California IS04 model relied heavily on the market in order to rapidly 

commercialize the new technologies (though it was augmented to some extent by 

other state and federal technology development programs). It did this by 

providing entrepreneurs with market opportunities that were sufficiently attractive 

to encourage them to undertake the risk of developing technologies on a large 

scale in new resource areas. 
The diffusion model is appropriate for promoting any of the highly 

modular renewable technologies-photovoltaics, wind turbines, and solar thermal 

parabolic dishes. 
These strategies are not mutually exclusive. The NWPPC program, for 

example, in part parallels the IS04 concept of paying higher prices to recognize 

the risk and higher costs associated with the initial development of new resource 

areas, and to gain RD&D benefits. The diffusion model can be followed 
simultaneously with, or as a part of, these other strategies. 
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Box J: The Diffusion Model for PV Technology Development 

Electric generation technologies that are highly modular follow a common path toward full
commercialization. This path, as it applies to photovoltaics, is described conceptually in a diffusion model. " 
In this model, a technology moves from small, high-value applications in which there is little competition, to
niche markets, which are somewhat larger but may have more competition that drives down prices. to large
markets for bulk power in which there is widespread competition and costs must be quite low to be
competitive. Through each step, the utility gains experience with the technology and links are forged for the 
next stage of utility application of the technology. (The sequence of cost-effective applications may not
proceed exactly in thle order represeuted, however. For example, in certain circumstances, PVs may be more 
cost-effective in a peak power application than a particular grid-support application.)


The early applications market-in this case small, 
 stand-alone systems-allows users, manufacturers and
developers to learn more about the characteristics and operation of the technology, which can be rapidly
translated into product improvement and reduced costs. Niche markets inc~lude non-grid-connected systems
for individual residences or communities and systems to provide local grid support. From there,
technology may advance to the peaking and bulk power markets. 

the 
Some technologies, due to resource and

technology characteristics, may be appiopriate for peaking needs and never become cost competitive for bulk 
power. Other renewable technologies may be appropriate only for bulk and not peaking power. (See
Appendix C for technology-specific characteristics.) 

See 1. lannucci, C. Weinberg, and R. Sellers, A Diffussion Model for the Enty of Photovoltaics irno 
Utilities, Solar Industry Journal, Third Quarter 1991. 
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The Role of Regulatory and Utility RD&D Policies 

Regulatory treatment that encourages hands-on utility RD&D for renewable 
energy systems will be very important in bringing these technologies along their 
commercialization pathways. As stated by a staff member of the New York 
Public Service Commission: 

[T]here is an important near-term role for R&D in promoting the 
most rapid market penetration of [renewable energy] systems. And 
it is not unreasonable to expect a utility's R&D staff to play a key 
role in establishing and maintaining internal renewable energy 
working groups that explicitly consider the advancement of 
[renewable energy technologies]. 3' 

RD&D and Resource Planning 

A utility's RD&D agenda 
should provide direct support to the 
utility's long-term resource plan and 

A utility 's RD&D 
agenda should provide 

provide a link to early 
commercialization efforts for new 
technologies. A forward-thinking 

direct support to its 
long-term resource plan 

RD&D program may serve to direct 
the company's planning strategy. A 
strong utility RD&D program may provide the information and data that convinces 
utility managers that there are cost-effective applications for renewable 
technologies that the utility has not previously included in its plans. Regulators 
may want to encourage a linkage between RD&D plans and long-range planning 
goals, which are usually formulated by the main-line utility managers. 
Encouraging ,reativity and vision from the RD&D side could lead to development 
of effective and innovative "push and pull" commercialization strategies (see Box 
K on Pacific Gas & Electric's program). Regulators may want to require utilities 
to submit periodically updated multi-year strategic RD&D plans and progress 
reports outside of electric rate proceedings. The RD&D plans should then be 
evaluated within the context of the IRP plan, which is also subject to public 
scrutiny. 

"I David Stricos. Interoffice Memorandum on R&D and Renewables (June 30, 1992), State of New York 

Department of Public Service. 
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Utilities might initiate in-house resource assessment programs to develop 
an inventory of developable sites with good qua!cy renewable resources with the 
goal of supporting commercial-size developrrients. A secondary goal would be to 
gain a better understanding of the resource opportunities and the resource base 
from which they can operate. Sites could then be competitively leased to 
developers for power sales to the utility. This would improve die efficiency of the 
renew-bles marketplace by shortening the lead time for the development of new 
resource areas. 132 

Spending Authorizations/Requirements 

Encouraging and/or requiring utilities to spend a portion of revenues on the 
development of renewable energy technologies can be an important method fcr 
utilities to gain experience and interest in renewables. However, basic spending 
requirements are not enough. The state of New York, for example, requires
utilities to apply I% to 2% of a,-mual revenues to research, yet very little of that is 
spent on renewables. Expanding the definition of "research" to include activities 
that provide valuable information concerning local commercialization issues can be 
as important or more important than traditional hardware-oriented research. As
 
articulated by PG&E, for example,
 

...a relatively expensive phase of resource exploration and 
characterization must precede resource development; this is no less 
true in renewables than other natural resources. The stage was set 
for renewables development in California during the '80s by a 
substantial prior investment in good resource data. By contrast, 
most utilities, even in the U.S., have not fully scoped out the 
renewable resources in their areas. Obviously, this is both a market 
barrier and an investment opportunity of sorts.'33 

The Electric Power Research Institute offers a tailored collaborative 
program to its member utilities. Utilities wanting to emphasize a particular 
program can contribute funds in excess of their EPRI dues, which will be matched 
by EPRI-in effect spending more of EPRI's basic budget on that program. The 

"IThis is not to suggest that a utility should control all or even necessarily a majority of the resource land but 
rather a portion which would provide them greater flexibility to respond to changes in need. 

'3 Supra note 126 (Braun). 
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Box 	K: PG&E's RD&D Program 

Pacific Gas & Electric's self-initiated RD&D program has been exemplary because it 
explored new concepts, developed a resource agenda that recognized societal interests, and
 
anticipated the possibility of a changing electric utility model. As expressed by an RD&D
 
manager at PG&E:
 

... it appears that future needs can be met in an environmentally and 
economically sound manner, provided certain emcging technologies are 
brought to the point of commercial readiness during the 1990's ... 
Accordingly, a technology acceleration initiative is being planned that would 
address selected technologies in three categories: 1) Renewables, 2) 
Advanced Natural Gas Conversion, and 3) Distributed Generation 'and 
Storage. Its goal is to provide PG&E and the Pacific Coast region with a 
robust portfolio of options tailored to regional indigenous resources and 
existing electric supply infrastructure.* 

PG&E's program also has been significant in that the utility is putting its "money whe', its 
mouth is" by investing in substantial RD&D programs for renewables. These programs have 
included: 

" 	 A joint venture proje.-t to design and test a variable speed wind machine 

* 	 The "Photovoltaics for Utility-Scale Applications" (PVUSA) program, launched by
PG&E in 1986 to test utility-scale applications of various PV technologies and to 
foster innovation in balance-of-system costs 

• 	 An investigation of the "distributed utility concept," an important model for 
encouraging renewable resource development within the utility system because it 
recognizes the value of decentral resources in their specific application. As outlined 
by PG&E: "Value is just as important as cost ... the location-driven value of a 
'distributed' photovoltaic system can be of the same magnitude as its energy and 
capacity benefits to the electric system as a whole. 

These projects incorporated commercialization as part of a successful RD&D .trategy not dnly
by testing equipment, but also by examining potential utility aiche markets that can be 
integrated into each technology's commercialization pathway. Unfommately, in its recent 
General Rate Case, the California PUC found that PG&E ratepayers were carrying more than 
their share of RD&D costs in some project areas that have wider geographic application. 

. Gerald W. Braun, "Bridging to Environmentally Preferred Technology," PG&E R&D Department 
(March 14, 1991).

Gerald W. Braun, Rnewable Energy: So What IfIt Works in California?" Presentation to the 
Global Enviromnental Inveltment Conference, New York, (September 5, 1991). 
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central receiver "Solar 2" project is funded, in part, by EPRI in this way.34
 

Collaborative funds can be spent by the local utility, and the local utility is usually
 
the project manager, but there must be benefits to all utilities to justify spending
 
EPRI funds.' 35 Unfortunately, only large utilities can afford significant funds in
 
excess of dues.
 

Accounting Treatment 

If a demonstration project can serve a utility need after the research 
objective has been met, a portion of project costs can be paid directly from
 
RD&D funds, while the balance of costs can be treated as a regular capital
 
investment or (for asuccessful demonstration project producing power) as
 
"RD&D capital costs." Capitalizing costs serves to spread the costs over time,
 
just as the benefits of the project would be spread over time; if the project were
 
to fail, the costs could be expensed out of current revenues.'36 Classifying the
 
costs as RD&D has the further advantage of reducing the risk that the project
 
might later be judged imprudent.
 

Ratepayer Support for RD,.D 

As utilities form affiliates to pursue the construction and operation of non
regulated generation facilities (independent power producers [IPPs] and QFs), it
 
becomes more and more difficult to draw a bright line between appropriate and
 
inappropriate ratepayer-funded RD&D activities since some future benefits may
 
accrue to private sector companies. When a utility RD&D program investigates
decentralized technologies and delivery systems and the same utility has an 
unregulated affiliate that might build or own similar types of systems,' the
 
question of whether the ratepayer or shareholder is benefiting from RD&D can
 
become difficult. (This issue is not unique to renewables, however; it applies to
 
RD&D programs that support fossil-fuel technologies as well.)
 

'3 The utility sponsor of the Solar 2 project is Southern California Edison; the project is also supported by the 

U.S. Departmeat of Energy. 

'3 Personal conversation with Ed DeMeo, EPRI (Sept. 17, 1992). 

'3 However, capitalization of RD&D may raise regulatory concerns in a "used and useful" test. In Californ i
the PUC allows capitalization of RD&D provided that it is a tangible plant and there is a reasonable prospect that
the demonstration project will become part of the utility's operations (see CPUC D. 83-12-068). 

', 
Or an affiliate that owns an equity share in a renewable energy manufacturing and or development company. 
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Though PG&E's program 
is exemplary (described in Box 
K), it has raised regulatory 
concerns about the scope of 
RD&D and the role of an 
individual utility when research 
efforts benefit the entire utility 
and renewables industries. Theandbreneas industepro arethe 
problems for the program are the 
"flip side' of its advantages, i.e., 
it does not fit neatly into the 
traditional RD&D structure and 
brings into question (at the 
regulatory level) the amount of 
ratepayer expenditures that are 
appropriate for RD&D. Some 
argue that RD&D should only be 
aue 	ttimes.used 	to resolve technical issues 

and that commercialization is not 

an appropriate RD&D function. 
The salient issue may be whether 
ratepayers benefit sufficiently 
from the commercialization 
efforts, e.g., by reducing their 
long-term supply costs. 

A reasonable solution 
would be to ensure that the 
ratepayers who finance the 
RD&D reap commensurate 
benefits themselves; if others 
benefit in addition, no one 
suffers because of it. Utility-
specific RD&D programs should 
provide benefits for the region or 
to the utility's ratepayers which 
would not be captured by federal 
or EPRI programs. Specific 
RD&D criteria and links to the 
long-term planning process are 
the keys to equitable accounting 

Box L: RD&D Principles of the 
NWPPC's Resource Confirmation 
Program 

The Northwest Power Planning 
Council's Resource Confirmation Programdete±mined that most "traditional"et-id tht ms "ratonlR&D-hardware testing, new hardware 
design, etc.-either provided no unique 
information/tools for the Northwest or it 
was already being done by federal 
laboratories, EPRI, or elsewhere. It was 
decided that where RD&D value could be 
added specific to the Northwest was in the 
areas of resource confirmation, 
permitting/siting issues, systems integration 
and reduced project development lead 
icue The underlying program principles 

0 	 Focus on region-specific problems 
• 	 Minimize project development time 

in advance of need 
0 Spread costs and risks among those 

who benefit 
0 Design activities to achieve multiple 

goals ana benefits 
0 	 Give priority to resources 

promising: 

-low or declining costs 
-abundance 
-modest environmental effects 
-short lead time and 
-modularity 

0 	 Focus on activities fostering the 
resource in -eneral versus specific 
projects. 
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treatment of RD&D investments. The NWPPC RD&D agenda discussed in Box L 
and Appendix G provides some useful criteria for these determinations. 

In some cases (for xainple, when many small utilities provide power in a 
state), it may be appropriate for the state to undertake some commercialization 
activities. Research cooperatives are another alternative. One such cooperative,
the Wind Research Cooperative at Oregon State University, is supported by
several utilities and wind development companies, and the university. Activities 
of the cooperative include gathering wind data, conducting research, focusing on 
particular regional problems, and establishing working relationships among all 
parties early in the development process. 
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APPENDIX F 

Regulatory Environment of States Leading in
 
Renewable Resource Capacity
 

The 16 states described in this appendix lead in renewable energydevelopment in at least one of two ways: they are among the top ten states inaggregate renewable resource capacity on line, or they are among the top ten inrenewable resource capacity as a percentage of total state capacity. Note that bothof these measurements exclude public and utility-owned hydropower projects.

Key policies of these leading states are summarized in Table 4.1 in the main
 
text. I (See Appendix D for capacity data by state and technology.) 

Ala bama and Georgia2 ' .. .. .:. - :::. - : . 

Alabama and Georgia had no utility regulatory policies encouragingrenewable resources, and made the top 10 list for a variety of other reasons. LikeHawaii, the renewable energy development that has occurred in these states has 
not occurred as a result of state regulatory policies.


These states are among the top wood-producing states in the country, and
they support large forest-products industries. 
 Most of the biomass electric plants 

For more detail on New England states, see N. Pitolado (Office of Policy andConnecticut), Non-Utility Generation Procurement Practices in New England, National 
Management, State of 

Renewable EnergyLaboratory (forthcoming). 

2 Sources of information include interviews with Phillip Badger, Southeast Regional Biomass Energy Program,Tennessee Valley Authority, Muscle Shoals, Alabama; and Ralph Stanford, Staff Engineer, Alabama Dept. ofEconomic and Community Affairs, Montgomery, Alabama. 
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in these states are located at pulp and paper industrial plants where wood waste is 

used to produce power for on-site use. These industries view their electric plants 
primarily as a means of waste disposal, and the energy production as a secondary 
benefit. Many of these plants have utility contracts to seJl their excess power, but 
they often shut down rather than sell power under the low avoided costs rates 
available that do not cover operating costs. In addition to the fact that the plants 
are seen as a means of waste disposal and not energy production, these low 
avoided cost rates do not encourage the most efficient wood-electric conversion. 

Though utilities have built and have plans to continue building new
 
capacity, avoided cost rates hzve never reflected the cost of new power plants.
 
Avoided cost rates have included only avoided energy costs of about 2C/kWh or
 
less. The regulatory commissions in these states have not developed any policies
 
to encourage or facilitate the implementation of PURPA (beyond utility calculation
 
of short-run avoided cost) or the use of biomass wastes for energy. Meanwhile,
 
vast amounts of wood waste are lcft in the forest or around mills to rot, and a
 

sigrdficant amount of landfill space is taken up by urban wood wastes, both of
 
which create environmental problems.
 

Apart from utility programs, various agencies in both states have
 
encouraged energy and non-energy uses for the state's biomass resources. For
 
example, both states at one time used oil overcharge funds for biomass technology
 
assistance, including interest buy-down and other cost-assistance programs for the
 
purchase of biomass electric and non-electric energy conversion technologies. A
 
new policy issued by the Alabama Department of Environmental Management
 
tightens up state landfill regulations, which will require wood industry operators to
 
look more closely at wood-to-energy projects. The new regulations make it more
 
difficult to dispose of wood waste on private property and force operators to either
 
haul waste to commercial landfills or burn it.4
 

California 

California's leading position in every category of non-hydro renewable
fueled electric capacity can be attributed to a conflnence of tax, research, and
 
regulatory policies implemented by the state during the late 1970's and early
 
1980's. Particularly impo._ it, however, were the requirements that the state
 
imposed on utilities in implementing PURPA. In 1979, there were 5 MW of
 

In A.labama, an estimated I I million tons of wood residues are generated annually at wood mills, while 
another I I million tons are left to rot in the foe.t. Urban wood wastes comprise an estimated 25 %of urban landfill 
space. Source: R. Stanford (see note 1 supra.) 

"Alabama/Policy Statu.i" Independent Power Markers Quarterly (Third Quarter, 1992), p. 2. 
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private power generation on-line in California compared to nearly 10,000 MW
today; 47% of these resources are renewable energy technologies.' This rapid
growth was made possible in part due to the state's size and geographic diversity,which gives it the resource potential for almost every type of renewable power
generation. More important, however, the state created a market for the power
with price and other conditions attractive to these technologies. These included: 

* 	 a sufficient buyback rate (avoided cost) paid through capacity and 
energy prices to allow a variety of technologies to be cost-effective; 

* 	 a "mixed portfolio" of pricing schemes which allowed some 
tailoring of the revenue stream (at the same net present value)
according to the needs of the technology, including firm and as
available projects; and 

* a "standard contract" of terms and conditions which could 
accommodate a variety of technologies and was pre-approved as"reasonable," guaranteeing the utility cost recovery and lowering
the transactional costs of power sales contract negotiation.6 

These factors were the result of the California "Standard Offer" approach to QFresource acquisition which included a legislated guarantee of full utility cost
recovery for all standard offer contracts and provided a range of avoided cost(energy and capacity) prices reflecting both short-term and long-term utility needs.

The majority of the on-line projects in California resulted from the InterimStandard Offer #4 (IS04) contract which was based on a negotiated agreement
between all partiobs, and was available from 1983 until 1985. This contract
allowed for terms from 15 to 30 years, and it fixed energy and capacity paymentsfor non-fossil projects for the first ten years.7 The purpose of these terms was to"provide QF developers with long-term price certainty needed to obtain financing 

Jan Hamrin, "Land of the Setting Sun," Cogeneration andResource Recovery, p. 7 (Jan./Feb. 1991), andCogeneration/Small Power Production Quarterly Reports filed by Calif. electric utilities (2nd Quarter 1991). 

6bid 	 (Hamrin). 

Fixed-price, non-fossil projects accounted for approximately one-half of tne resourcesIS04. Fossil-fuel project contracts contained variable prices. 	
signed up under the

Together, these created a balanced portfolio ofpayment obligations. 
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for long-term, high capital cost projects. "I When the IS04 contract was offered 
in 1983/84. its fixed price forecast of energy prices was lower than the short-term 
variable energy prices which were available in the Standard Offer #2 contract (see 
below), but the price certainty of the IS04 contract made it more attractive to 
renewable energy developers. 

Though the fixed payments in the IS04 now appear to be high compared to 
current energy prices which plummeted in 1985 when gas rates fell, these 
payments are actually lower by 25%-50% than utility-owned resources brought 
on-line during the same period, according to the CPUC. 9 In effect, the IS04 
served as a commercialization program for non-fossil resource development in 
California, and is responsible for the state's worldwide leadership position in the 
development of wind, solar, biomass and geothermal resources. 

The other standard offers included: 

Standard Offer #1 (As Available Capacity)-This contract was for projects with 
as-available capacity, and was based on the cost of operating the utility's existing 
system. Capacity payments were based on the cost of a combustion turbine 
multiplied by a capacity adjustment factor. Energy payments were based on the 
utility system heat rate times the cost of fuel. 

Standard Offer #2 (Firm Capacity Offer)-This contract for projects providing 
firm capacity, and was also based on the cost of operating the existing system, 
like the SO1, but differed in that capacity payments were levelized over the life of 
the contract. 

. tandard Offer #3-This contract was the same as the SO1 except that it was 
simplified for projects of 100 kW or smaller. 

(For a more thorough description of California's resource acquisition 
method during the 1980's, see "Land of the Setting Sun," by Jan Hamrin, 
Cogeneration & Resource Recovery, Jan./Feb. 1991.) 

Final Report to the Legislature on Joint CEC/CPUCHearings on Excess Electrical Generating Capacity, 
P150-87-002 (June 1988). 

Id. (CEC/CPUC) at 65. Utility-owned resources included the Diablo Canyon and San Onofre nuclear plants. 
the Geysers geothermal plant 21, and the Southwest PowerLink and other contracts. 
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0Connecticut"

Connecticut ranks 17th in terms of the amount of renewable resource
 
capacity 
on line (207 MW), and ties for 9th in terms of percentage of total state 
capacity provided by renewables (2.9%). Most of this capacity (about 170 MW)
is fueled by MSW, along with 26 MW of small hydro capacity and a very small 
amount of biomass (wood) capacity. 

Connecticut utilities were ordered to develop short-term private power
purchase rates in 1977, before the Federal PURPA law was passed. In 1983, the 
state law was strengthened when utilities were required to offer municipally-owned 
or -operated MSW facilities long-term purchase rates over a term of 20 years at a 
special rate not to exceed the retail price for electricity. 1' Much of the MSW 
development that has occurred in the state can be attributed to this law, which is 
still in effect. 

Also in the mid-1980's, the legislature passed state sales and property tax
incentives for NUGs (defined more broadly than QFs under PURPA), required
utilities to transport NUG energy and capacity, 2 and in 1985 ordered the 
Department of Public Utility Control (DPUC) to develop policies to encourage
cogeneration and small power production. The DPUC subsequently developed a 
method to be used for calculating avoided cost, required standard contracts for

projects up to 10 MW,13 clarified contracting rules, provided for (but did not

require) levelized and front-loaded contract payments, and required smaller
 
security for renewable resource 
projects than for fossil fuel projects. (Most
contracts signed did include levelized or front-loaded payments, though no projects
signed up under the standard contract.) Net energy billing was authorized for 
very small projects for which metering costs were not justified. In addition,
 
prohibitions were developed for utility ownership of NUGs.
 

Over 600 MW of NUG capacity were granted approved contracts under

these rules, though before they were finalized the avoided cost rate was revised
 

0oThis information obtained (except where noted) is from N. Pitblado (Office of Policy and Management, State 
of Connecticut), Non-Utiliry Generation Procurement Practices in New England, National Renewable Energy
Laboratory (forthcoming). 

11Connecticut General Statute, Section 16-243e. These projects have negotiated prices below the retail rate,but substantially higher than the rates they would otherwise have obtained (and higher than avoided cost). 

Unless the commission finds that the public would be harmed. 

J Though few renewable energy projects were actually signed up under this contract, its terms and conditions,including payment options, facilitated the negotiation of contracts. Source: personal communication with Ken 
Braffman. DPUC (Jan. 5, 1993). 
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downward as fossil fuel prices fell. The tremendous NUG response to these rules 
prompted the DPUC to develop regulations for competitive bidding in 1989 and 
1990. Bidding is to be used when a need for power exists over a 10-year horizon. 
Since a downturn in the economy has eliminated the need for power, bidding rules 
have not yet been used. Small power producers, except wood facilities, under 5 
MW are exempt from bidding; cogenerators under 1 MW are also exempt.
These small power producers can file for a standard contract from the DPUC
which contains a matrix payment structure including prices, security, and a degree
of front-loading; only one such contract has been requested so far. 

In addition to obtaining the agreement of the utility and approval of utility
regulators, NUGs must receive state siting council approval if over 10 MW 
(except for hydro projects) as well as various environme.ital permits. A 
controversy developed in the state when two wood projects which had obtained 
contract approvals (part of the 600 MW above) became the focus of considerable 
public opposition based on perceived air quality and health impacts of the plants
(the public was not persuaded by the state Department of Environmental 
Protection's relatively favorable review of wood combustion as compared to fossil 
fuel plants 4). As a direct consequence of this opposition, as well as the fact that 
the need for power in the state had declined since the project contracts were 
signed, the contracts were recently bought out by Northeast Utilities as authorized 
by state legislation. 5 Ratepayers in the state were sensitive to any increased
 
costs because of the recent addition of the Seabrook nuclear pow.,r plant to the
 
ratebase. In this environment, it is unlikely that wood-project developers, and
 
perhaps other renewable energy developers, will pursue projects in Connecticut in 
the near future. 

Florida1 

Florida is the 14th leading state in terms of percentage of total state
 
capacity provided by renewables (2.5%), and the third leading state in terms of
 
the amount of capacity on line (822 MW). The majority of this capacity is either
 
municipally-owned MSW projects that negotiated contracts with utilities, 
or 

"' "Study of the Potential lmpazt and Benefit of Woodbuming Facilities in Connecticut," Office of Policy and 
Management with the assistance of the Department of Environmental Protection, State of Connecticut. January 1990. 

"JConstance L. Hays, "Tow- 's Fear and Laws of Economics Kill Plans for a Wood-Powered Plant," The New
York Times (June 19, 1992). 

"1 Information sources in:lude interviews with Florida Public Service Commission staff, Roland Floyd, Jennifer
Harvey (now at NYSERDA), and Tom Ballinger (August 1992). 
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facilities that primarily serve the needs of host timber industries and in some 
instances sell excess power to utilities under energy-only contracts. The balance 
of capacity, abou: 150 MW, has been acquired through Standard Offer contracts 
issued by the state's utilities under Public Service Commission rules developed in
the mid-1980's which are still in effect today. Under these rules, utilities identify 
a portion of their capacity need to be filled by QFs, while the rest of needed 
capacity is built by the utility itself or acquired through negotiated contracts or
competitive bidding. All new plants and contracts are subject to PSC approval.

The Standard Offers contain fixed, escalating capacity payments based 
upon the cost of an "avoided unit" and energy prices that fluctuate with the price
of the avoided fuel. Until 1989, all QFs were only paid 80% of the avoided unit's 
capital cosi, due to the perceived risk of non-utility generators. To encourage
MSW facilities, however, the legislature passed a law requiring utilities to exempt
these facilities from the risk adjustment, and the law was extended to all QFs in
October 1990 upon a showing of credit worthiness, a requirement which is usually
met. Capacity payments are fixed for at least 10 years, but the QF may opt for as
long as a 30-year fixed payment term. Payments may be levelized over the length
of the contract. The utility can curtail energy purchases to maintain system
stability but must continue to make capacity payments (this has never occurred).
QFs must meet the performance characteristics of the avoided unit, which in the 
past has included a capacity factor of 70%, but there are no time-of-delivery
requirements. (These performance requirements serve to exclude intermittent
 
renewable resources.) Prior to 1991, 

provisions and negotiated contracts 

standard contracts contained regulatory out 
were allowed to include them; thein 1991,

PSC prohibited standard contracts from containing such clauses but allowed them 
to be included in negotiated contracts. 

The first Standard Offer was a statewide offering based on two avoided
700-MW coal units and was not fully subscribed by QFs, in part because the 
state's QF industry was then immature. Under this offer, one wood and three 
MSW plants totaling 132 MW were acquired. Because the proxy coal plant price
was relatively high compared to the cost of later avoided units,"7 this turned out 
to be the most attractive of any of the Standard Offers subsequently issued. The
second Standard Offer was issued at a lower price than the first offer to replace a
1995 :00-MW, proxy coal unit with a 70% capacity factor, and was fully
subscribed by QF projects, though the only renewables among them were one 10-

MW MSW plant and one 6-MW wood plant. The third offer was issued at an
 
even lower price to replace a 1996 500-MW proxy coal plant also with a 70%
 

Proxy coal plant prices decreased as a result of intensified competition among coal plant builders and 

improved coal burning technolcgies. 
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capacity factor. This offer was oversubscribed. So many cogenerators signed up
that the Commission decided to limit future offers to projects of less than 75 MW 
on the premise that larger developers can afford to negotiate with the utilities. 

Standard Offers issued since the third one did not reduce capital payments
by the 20% "risk multiplier" as a result of the new law, but their prices were 
much lower, and competition from cogenerators continued to increase 
dramatically. In 1991, rules were revised to base standard offers on individual
 
utility resource plans as opposed to a single avoided unit based 
on a statewide
 
integrated resource plan. In the fourth round of offers under these new 
rules, one 
offer was based on a 1997 integrated gasified combined cycle unit and two were 
based on combustion turbines. 

Because the Standard Offers are still over-subscribed in many cases, some 
utilities take projects on a first-come, first-served basis, while others choose 
among them using a screening process. This system, however, is being threatened 
by legal challenges from aggressive cogeneration companies and independent 
power producers who argue that they can provide power cheaper than that 
provided by the selected QFs. State statutes require the PSC to "take into account 
..
.whether the proposed plant is the most cost-effective alternative available," 
and QFs are now arguing about whether this requires the PSC to obtain the lowest 
cost power. This has put the whole process in limbo, and turned the current 
Standard Offers into an uncertain gamble. Because of the intense competition
from fossil-fuel projects, renewables are not likely to succeed in significant
numbers until either fossil fuel p~:ices rise, or the PSC recognizes t.heir 
environmental, diversity and other values in some way. The PSC has developed 
an Integrated Resource Plar,.-;g system which would allow utilities to consider 
environmental and diversity issues in their resource decisions, but there is no 
required, formal method of incuiporating these non-price attributes into planning 
or acquisition decisions, including Standard Offers, bidding, and utility-owned 
resources. The PSC yields to the Florida Department of Environment on 
environmental matters. Bidding is encouraged as a means of acquiring the lowest
cost resources, but the PSC has not issued any rules to guide the process.
Winning bidders must negotiate all terms and payments of their contracts on their 
own. 

An additional problem for the development of the state's considerable 
wood resources is the lack of transmission line corridors between the state's 
northern forested areas and its southern load centers. 

F-8
 



Hawaii" 

Hawaii is the second leading state in terms of percentage of total statecapacity provided by renewables (20%), and the 1 th leading state in terms of theamount of capacity on line (300 MW). The state's renewable resource capacitywas not developed as a result of any specific utility and regulatory policies.
Hawaii is an interesting state case because: (1) it imports most of itsenergy supplies: (2) it has a clear economic interest in protecting its environmentfor tourism: (3) it has a tremendous renewable resource base; (4) it has received

tens of millions of Federal renewable energy R&D dollars; (5) its elected leaders
have articulated broad goals for acquiring renewable energy; and yet (6) virtuallyno commercial renewable resource capacity has been successfully developed
within the past decade. "9Experience in Hawaii demonstrates that utility interest
and regulatory policies are a critical element in realizing resource potential and 
fulfilling stated policy objectives.

The State of Hawaii has a long history of documenting the potential forrenewaNes and the benefits associated with encouraging renewable energydevelopment in the islands. It has completed the most comprehensive resourceass':ssments of renewable resources of any state; one study showed that the statecould become completely energy self-sufficient using renewable resources. 20 A1984 state agency document- noted that Hawaii was then 90% dependent upon
imported oil, and stated: 

Our near total dependence upon imported petroleum makes the State
especially vulnerable to economic and social disruptions which can
arise from sudden shortages in supply or increases in price as we
have experienced in the past. In addition, the large amount of
capital which leaves the State to pay for oil also depresses the local 
economy and represents an attractive opportunity for economic 

" Sources of information include interviews with renewable energy developers active in the state and HawaiiPublic Utility Commission staff. 

" Bagasse (sugar cane waste) and a few small hydro plants were the first sources of electricity on the islands,developed before the state's electric utilities were created. Power contracts between sugar plantations and utilitiesexisted even before PURPA was proposed. A55-MW MSW plant, "H-Power, successfully developed by the cityand county of Honolulu. was stimulated by a shortage of landfill space for garbage disposal. Utility wind projectshave becn largely unsuccessful. 

oState Energy Plan, Hawaii Department of Planning and Economic Development. Honolulu, September 1980. 

l"Hawaii and Energy," Department of Planning and Economic Development, 1984. 
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development. A domestic renewable energy industry could provide 
us not only with a stable, abundant and low-polluting energy source 
but it can also provide benefits of increased local employment and 
additional tax revenues. There are few economic development 
opportunities in the State which are more promising. 

Recognizing Hawaii's extremely vulnerable energy situation as well as its 
opportunities, the State Legislature in 1978 included "increased energy self
sufficiency" as a long-term energy objective within dhe Hawaii State Plan.- The 
State Energy Function Plan, approved by the Legislature in 1984, identified as one 
of its basic elements the development of altrmawu energy sources to reduce 
petroleum use. 

Yet, today, Hawaii's electric sector is over 91 % dependent upon imported
oil, large diesel units are being proposed on all the islands, and an imported coal
fired generation plant has been built with others unde, consideration. Thus, 
despite clear-cut reasons to develop indigenous resources, an outstanding resource 
base, and an official state policy to develop alternate sources of energy and reduce 
petroleum use, Hawaii's electric generation sector is becoming more dependent on 
imported fuels rather than less.' 

This can be explained by the absence of any resource acquisition policies 
or RD&D/cornmercialization programs to specifically encourage renewable energy 
development. Though several renewable energy development LCrnpanies have 
pursued projects in Hawaii, few have as yet been successful after experiencing an 
unfavorable regulatory climate and other development barriers. 

Regulatory Barriers. In 1984, the Legislature passed a directive that utilities 
offer a floor price2' to NUG developers to help them obtain financing by
providing some revenue certainty and stability. Some developers have found it to 
be problematic in practice, however, since the floor price for each contract does 
not become final until it is approved by the PUC. Since PUC approval can take 
months after an agreement with the utility is reached (which can itself take years), 

1 The Hawaii State Plan (Chapter 226, Hawaii Revised Statutes) was enaced by the Legislature in 1978 and 
amended in 1986. 

In addition, the electricity coming from the use of bagasse is diminishing due to reductions in sugar
production. 

' The floor price is based on the avoided cost rate in effect at the time the contract is approved. The floor
price provides that the minimum payment will not drop below the floor if avoided cost falls, but that payments will 
escalate if avoided cost rises. 
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and since the avoided cost rate can change in the interim, it undercuts the
 
developer's ability to obtain financing.
 

Though utilities are required to purchase QF power, no standard, PUC
approved contracts have been developed-contract terms and conditions must be
negotiated on an individual basis which has proven difficult and time-consuming,
according to developers. Additionally utilities have been unwilling to provide
front-loaded, fixed payments or sign "take or pay" contracts for renewable 
projects (assuring that available power will be purchased), actions which are
allowed but not required by the PUC, though utilities have negotiated these terms
with fossil IPPs. This virtually excludes any renewable energy development by
NUGs, who require a secure, long-term payment structure with some front
 
loading if possible.
 

There are several additional hindrances to renewable 
resource projects inHawaii. These include: the fact that capacity payments have not been provided to
intermittent, "as available" energy sources, such as wind, solar, and hydro;
power purchases can be curtailed if the utility can find cheaper power at any time;
assessment of transmission interconnection costs are determined on a case-by-case
basis by the utility with no standard provisions for spreading these costs over
time; and unique transmission system constraints, since Hawaii has a relatively
weak, isolated transmission system which had some problems accommodating 
early wind systems.' 

Renewable energy projects, either utility- or NUG-owned, have generally
been handicapped since the special attributes of renewables, such as environmental 
benefits and fuel price stability, have not been given value in the evaluation
 
process which would allow developers to recover the higher initial costs.

However, the Hawaii PUC has now 
required utilities to implement IRP, including
the incorporation of externalities into the planning and procurement process, 26 
which could improve the process considerably. Utilities must submit their IRP 
plans to the PUC in 1993. 

Research & Development Though the Hawaiian utilities have taken part in wind
and geothermal R&D projects, this has not led to successful commercialization of 

I Early wind systems caused some problems due to Hawaii's weak transmission system since wind inductiongenerators required a cue from the system, drawing VARs which caused problems with voltage support at the endof lines. New wind farms, however, have power conditioning units that not only provide project VAR support, butcan provide VAR support to the utility system when the wind farm isnot producing power. (Source: conversationwith Brian Parsons, National Renewable Energy Laboratory, Jan. 19, 1993). 
26 Utilities must quantify externalities where possible, and where, quantification is not possible, qualitative

valuation methods must be used. 
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these technologies. In part, this is because no linkage was made between these
 
projects and a stepwise evolution toward commercialization. Little research has
 
been conducted to address potential site-specific concerns, such as salt-air effects
 
on wind turbines, or identifying the most appropriate sites for resource
 
development. In the case of geothermal, a leap was made from a 3-MW
 
state/federal R&D project (discontinued in 1989), to a 25-MW geothermal NUG
 
project,27 to a proposed 500-MW NUG project in an extremely sensitive cultural
 
and environmental area which would export power by undersea cable from the
 
island of Hawaii to Oahu. 8 The negative tacklash from this project has stalled
 
the 500-MW project indefinitely, and will likely hinder geothermal development
 
on all the islands (and possibly the mainland), even in less-sensitive areas.
 

In the case of wind, the Hawaiian Electric Renewable Systems (HERS, a 
subsidiary of Hawaiian Electric Industries) assumed ownership of a 3.2-MW wind 
turbine developed as a Department of Energy R&D project, and owns the majority 
of the rest of th. larger wind projects on the island (totaling 18 MW). All of 
these projects, however, have been retired, taking HERS out of the wholesale 

'wind energy business.- HERS is not now actively developing new renewable
 
energy projects.
 

Future Outlook Prospects for renewables may improve in the future due to the 
adoption of Integrated Resource Planring. Utilities were required by the PUC to
 
develop their IRP plans in cooperation with broad-based advisory groups. Though
 
utilities have proposed imported-coal plants to fill substantial new capacity needs,
 
the new IRP process could alter those plans. The IRP process may also lead to
 

2' This project-a joint venture between Ormat Energy Systems and Centennial Energy (a subsidiary of 
Baltimore Electric), now known together as "Puna Geothermal Venture"-was scheduled to start up in September 
1992. Start-up had been significantly delayed by opposition from native Hawaiians and some environmental groups. 
That trouble was compounded when two wells blew out during dkilling of the production well, which delayed 
construction and caused considerable local outcry as a result of large emissions of sulfur compounds. Additional 
operational problems have further delayed the project. Project managers now hope to start a 5-MW unit in Spring 
1993, and the full 25 MW by December 1993. 

2 Though Hawaii Electric issued an RFP specifically to acquire 500 MW of geothermal energy and selected 
Mission Energy as the winner, it has refused to negotiate a contract with Mission on grounds that acquiring the 
NUG power will hurt the utility's credit rating (the utility's credit rating has been downgraded in the past, inpart
due to its NUG capacity base). Meanwhile, Campbell Estates (which owns property containing a geothermal 
resource) and True-Mid Pacific (an oil company subsidiary) have a 25-MW energy-only contract with the utility 
to develop another area of the same resource as that proposed by Mission, with the option to scale up to 100 MW. 
Campbell/True-Mid are currently testing the resource area. but it isunclear whether the development can be 
adequately supported by the revenue from the energy-only contract. 

2 "Hawaiian Electric Industries to Close Kahuka Win'farm," Wind Energy Weekly (Oct. 12, 1992). p. 4. 
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standard contracts and the consideration of environmental benefits and other
 
renewable energy attributes in the planning and acquisition processes, though
 
details and results remain to be seen.
 

Idaho" 

Idaho is the sixth leading state in terms of the fraction of tota state electric 
capacity supplied by renewables (7.5%), though it falls to 22nd in tenns of 
aggregate renewable capacity on line (170 MW), most of which is small 
hydropower developments. These projects have been built over the past decade 
primarily under PUC-approved standard rate schedules which have been and 
continue to be available to any QF under 10 MW. Rates are based on the capital
and energy costs of a surrogate utility plant of the type needed by the utility.
Initially, capacity and energy rates were paid separately, but after availability

problems with a particular biomass plant those rates were combined into one
 
performance-based (C/kWh) payment. 
 QFs can choose either escalating ur 
levelized rates, but either would be known in advance and fixed for the duration 
of the contract. QFs can opt for shorter or longer contracts (up to 35 years), but 
payment rates increase with longer contract lengths. In the early 1980's, 35-year 
contracts paid a fixed 6C to 7C/kWh rate, which increased to 8c for a short time, 
then fell to 4.7c before rising again to 6-7C, which is the rate offered today.
Most of the hydro projects now on line signed contracts in the late-1980's under a 
6.7C/kWh rate. (A portion of these rates, less than lC/kWh, vary based on the 
generation costs of a coal plant.) Though there is no standard contract per se, a
 
contract "norm" associated with the rate schedule has developed over time.
 

Projects greater than 10 MW in size must negotiate contracts on an
 
individual basis with the utility. 
 PUC rules, however, prohibit the utility under 
either the standard rate contracts or negotiated contracts from curtailing power

purchases. 
 "Regulatory and market out" clauses are also prohibited. Utilities 
have no requirements for dispatchability since the state's large hydropower 
resources provide ample load-following capability. Transmission interconnection 
costs must be paid up front for both negotiated and standard-rate contracts, and in 
a few instances the utility has required QFs to pay transmission upgrade costs
 
beyond interconnection.
 

Though the PUC now requires utilities to file least-cost resource plans,
they do not require consideration of en,,ironmental costs. Neighboring states in 
which the same utilities operate, however, are beginning to require consideration 

I' Information obtained from Aug. 12, 1992, interview with Tom Faull, Staff Engineer. Idaho Public Utilities 
Commssion. 
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of externalities, and therefore these considerations are expected to show up in the
 
plans presented to the Idaho PUC. Other states' requirements do not, however,
 
provide a means of translating the environmental costs used in the planning stage
 
into the rates paid for resource acquisitions.
 

Interestingly, while the PUC does not require consideration of niche
 
applications of renewables, Idaho Power has developed, on its own initiative, a
 
program to offer photovoltaic systems to consumers in which it would install and
 
retain ownership of the systems, under a published tariff, and ratebase the cost
 
like any other utility investment. (See Appendix G for more details.)
 

Maine3 	 ...... 

With over 850 MW, Maine has the second largest amount of renewable
 
capacity on line next to California (excluding large hydro), and is the leading state
 
in terms of the fraction of total state electricity supplied by renewables (35.5%),
 
predominantly from wood and hydro resources.
 

Renewable electric projects in Maine have been successfully developed for
 
a number of reasons that are still relevant today:
 

" 	 The state has abundant wood and hydro resources proximate to load
 
centers;
 

* 	 The state is host to forest-products industries which use wood wastes from 
their own operations to meet te majority of their electric and non-electric 
energy needs, and which sell excess power to utilities. The existing 
network of logging contractors have also responded to the new 
opportuni ties in energy markets by developing in-forest chipping 
technologies and procedures which have enlarged thc resource and reduced 

32 
cost; 

" Information sources include: interviews with Jim Connors (July 28, !992) axd John Flumerfelt (Aug. 3 & 
10. 1992). Maine State Planning Office; and LaPorta and Moskovitz, "Renewable Energy and Utility Regulation," 
Committee on Energy Conservation/Subcommittee on Renewable Energy, NARUC (Feb. 1991), p. 29. 

32 Early concerns that energy and forest-products industries would compete for feedstocks and drive prices out 

of reach for energy purposes have been allayed. In the past decate during which biomass capacity has grown 
rapidly, feedstock prices have remained constant. This is because tb: needs of the different industries are 
complementary: forest-products industries use prime wood products while energy plants utilize the secondary 
trimmings. Sources: *The Biomass Energy Industry in Maine," Biologue, National Wood Energy Association p. 
14 (March 1992), and conversation with the author, Jim Connors, who is preparing a more extensive report on the 
experience of Maine's biomass energy markets for the Maine State Planning Office, Energy Planning Division. 
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* The state legislature and utility regulators set goals for developing 
renewable resources and implemented concrete policies to achieve those 
goals. Those policies included: 

- explicit rules governing small power production and cogeneration 
facilities encouraging these resources prompted by PURPA; 

- enforcement of these rules by the PUC, which reduced the rate of 
return of the state's largest utility when it found, in 1983, that the 
utility had not been following the Commission's policies; 

- the potential for long-term3 contracts suited to the individual 
power project; and 

- the PUC's least-cost planning practices, which put the burden on 
utilities to demonstrate that cogeneration and small power
production facilities could not supply the necessary forecasted 
demand.' 

Other important details of QF contracting policy include:3 

- Except for the last two, Maine's solicitations have been QF-only. 
- Contract power prices are fixed for the duration of the contract 

following negotiation between the utility and the power producer, 
providing revenue certainty over the life of the project. 

- QF developers bid based on levelized, lifetime project costs but are 
allowed to receive higher than average rates early in the contract 
and lower than average payments in later years ("front-loading") to 
allow project developers to repay debt and ensure project success. 

- Projects ar. given capacity value, which increased after the early 
contracts, though payments are made in a c/kWh rate. Avoided 
cost values were set using an hourly production cost model which 
simulated operation with and without the block of new power. 6 

- No contract-reopening provisions are contained in contracts, so 
terms are firm unless both parties agree to change them. 

3 Contracts of up to 30 years were allowed, with most developers opting for 15- to 20-year contracts. 

- Note 27 supra (LaPorta and Moskovitz). 

3 Note 29 supra (Connors). 

36 Note 1 supra (Pitblado). 
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(Though utilities must abide by the above rules and criteria, contracts do not
 
require regulatory approval.)
 

Renewables also benefitted during the 1980's from the attitude of the 
state's dominant utility, Central Maine Power. The utility, having suffered 
through the general New England experience with nuclear power plants as well as 
other incidents that seriously impaired its credibility, sought to avoid building their 
own power plants and to rebuild their credibility by working with the state's 
regulators who were interested in competitively-acquired power. Because 
renewable resources were available, natural gas was scarce, coal plants were 
difficult to site, and the state had a goal of phasing out its dependence on oil, the 
biomass and small hydro industries fared well in the bidding process, though none 
of their specific attributes, such as environnentai or local economic impacts, were 
ever a required part of resource planning and acquisition.37 (Given that biomass 
and small hydro are cost-effective resources in this part of the country, however, 
and given tat these technologies are similar to traditional utility resources, added 
value might be less important for them as for other renewvable resources such as 
wind.) 

These attributes are still not quantified, nor are they currently being
 
considered for inclusion in resource selection. This is due, in part, to the PUC's
 
expectation that the Clean Air Act Amendments will serve as sufficient motivation
 
for utilities to acquire clean power, and because the current PUC is not
 
enthusiastic about methods that have been developed in other states to quantify
 
externalities. In addition, though all QF bids came in at 5 to 15% under the price
 
of the utility-proposed coal or nuclear plants against which they bid and which
 
otherwise would have been built, utility rates have increased by 30-40% over the
 
last two years due to the start-up of many QF projects with front-loaded contracts
 
in the late 1980's, combined with a drop in power demand due to the current
 
downturn in the economy. This has become a cause of significant public concern
 
and the political mood in the state is to avoid any new policies, including the
 
consideration of externalities, that could have near-term rate impacts.
 

Though Maine has also developed some municipal waste resources, by far
 
the most development has been of the state's wood and hydropower resources.
 

" However. these considerations have played into the utility's decision in the two most recent RFPs which wee 
not restricted to QFs. Only renewable energy projects (wood, MSW, hydro) and DSM proposals made the "finalist" 
list even though the majority of projects bid were gas- or oil-fired. Central Maine Power, which issued the RFPs, 
cited several factors in this outcome: the fuel price stability offered by the renewable projects, the smaller size of 
the renewable projects which conformed to the utility's need, and the proposed on-line dates for the fossil fuel plants 
which preceded the date that power was needed. Additionally, the utility is accustomed to biomass projects since 
this fuel type already accounts for the majority of the utility's resource base. Source: interview with Ann Theriault, 
Power Purchase Contract Administrator, Central Maine Power (June 18, 1992). 
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No large-scale commercial development of the state's considerable wind resource 
has yet occurred, though two project proposals are proceeding. Neither project 
has been encouraged by any particular state policies beyond those described 
above. Some additional favorable terms may be offered by utilities, but that is a 
matter between the utility and the developer. 

One small Maine wind developer, Endless Energy, has a signed power
purchase agreement with Central Maine Power for a 15-MW research and 
development project. The contract was obtained several years ago-one of the last 
contracts signed with a relatively attractive levelized price. (No capacity additions 
are needed currently, driving down avoided cost rates.) Project developers have 
obtained financing, selected a turbine, and are close to securing a site. 8 Under
 
the terms of the contract, the project must be developed by 1994.19
 

The other project is a U.S. Windpower effort to pursue the feasibility of a 
50-MW wind power plant near the Quebec border. USW is investigating the 
potential use of local companies to manufacture wind turbine components. This 
project does not yet have a signed contract, and USW is considering either a NUG 
contract or a joint ownership arrangement with a utility.' USW is pursuing the 
Maine resource with a long-range view, since the state will not need new 
resources in the near term. 

Both projects will test sites in rugged terrain which experience extreme
 
weather conditions of ice and snow. 4
 

Massachusetts' 2 

Massachusetts is the seventh leading state in terms of the percentage of 
total state capacity provided by renewables (3.3%), and 10th in terms of the
 
amount of capacity on line (329 MW). About 60% of this capacity is fueled by

municipal solid waste and the rest by wood and hydro. 
 Since standard contracts 
or rates were not developed by the Department of Public Utilities for projects over 

38 Note 27 supra (Flumerfelt). 

' "Maine May See Largest Wind Projects Outside California," Wind Energy Weekly, American Wind Energy
Association, p. I (March 23, 1992). 

,0 Note 27 supra (Flumerfelt). 

,1 Note 35 supra (AWEA). 

Information obtained in Aug. 10, 1992, interview with Theo MacGregor, Conservation Coordinator, Electric 
Power Division, Massachusetts Department of Public Utilities. 
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1 MW, most of this capacity has been developed under negotiated utility contracts 
or through bidding procedures which began in 1986 and were revised in 1990. 

Many negotiated contracts contained fixed payments for 25 years, though 
this was not required by the DPU. A scoring system was approved by the DPU 
for use in bidding procedures (which bidders can use to self-score their projects 
before submission), as was a basic, 20-year contract, though winning bidders must 
negotiate the details of final contracts. Utilities rank projects according to several 
criteria including price (the utility's avoided cost acts as a price cap), location and 
dispatchability. Some utilities refused to evaluate projects whose bids included 
separate payments for capacity and energy, but were ultimately forced to do so in 
a recent action by the DPU. 

The DPU has developed environmental externality values which are used in 
planning to evaluate DSM programs, new capacity, and major upgrades of 
operating facilities, but they are not used to evaluate the cost-effectiveness of the 
existing resource base. The first bidding RFPs were restricted participation to 
QFs, though later RPFs were opened up to include IPPs and included 
consideration of environmental externalities using the monetary adders developed 
by the DPU. The weight given to externalities and other non-price factors versus 
price factors, however, was left to utilities to determine subject to DPU approval. 
The utilities are also allowed to propose their own weightings for diversity 
considerations. Other factors can influence project selection as well. For 
example, in Boston Edison's third RFP, a wind project was competitive in price 
but was not awarded a contract on grounds that the company lacked experience 
and its technology was untested. 

In the RFPs held to date, about 200 MW of renewable capacity, evenly 
split between MSW and wood, have been selected, or about 18% of the total 
winning capacity."' 

A rule was issued in Fall 1992 that affirmed the externality values 
established by the DPU in 1990, which had been challenged as too high by the 
New England Electric System (NEES). The new order contains an offset or 
trading mechanism that was advanced by independent power producers to give 
utilities greater flexibility." In general, the Massachusetts DPU has been 
proactive in addressing the needs of renewable energy technologies, but has met 
with considerable utility opposition that has often thwarted the Commission's 
plans. 

, Robertson's Current Competition, May 1992, and information supplied by the editor, Hope Robertsom. 

"Mass DPU Buys Adders, Includes Offsets,* The Quad Report, Vol. 1, No. 2, (January 1993), p. 1. 
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Michigan
45 

Michigan ranks seventh in aggregate renewable resource capacity (429 
MW)' 6, and ties for 19th in terms of renewables as a percentage of total state 
electric capacity (1.9%). More than 300 MW of this capacity'7 was acquired 
under long term contracts that were offered by utilities under PURPA. The Public 
Service Commission (PSC) required utilities to pay QFs capacity prices, in 
addition to variable energy payments, based on methodology set forth on a utility
by-utility basis in a 1982 PSC order (U-6798). Pursuant to state statute, the PSC 
also required utilities to offer long-term contracts which generally have been 35 
years in length. The state's larger utilities have used a coal plant proxy method 
whicL includes levelization of the capacity payments. Smaller utilities' rates are 
generally based on avoidance of wholesale power purchases. Utilities imposed a 
10% price penalty to non-dispatchable contracts such as hydropower, and included 
regulatory and/or market out clauses in some contracts. 

To alleviate the state's solid waste problems, Michigan Public Act 2
 
mandates the purchase of up to 120 MW of waste-to-energy capacity by each
 
utility at a capacity rate not less than the utility's avoided cost. Pursuant to this
 
law, the PSC recently approved contracts for five such facilities totalling 101.6
 
MW in Detroit Edison's service territory."
 

Recent PSC orders require the state's two largest utilities to file Integrated
 
Resource Plans (IRPs). In addition to a least cost plan, the IRPs may reflect
 
environmental, diversity, and local economic benefits, though no specific
 
methodology is recommended or required. Both utilities have been ordered by the 
PSC to file a bidding request-for-proposal (RFP) for electric purchases for
 
approval by the Commission using the IRP as the basis for determining avoided
 
cost. No in-state utilities have conducted bidding competitions as yet. 

The bidding order was, in part, a response to the controversial Midland
 
Cogeneration Venture (MCV), a 1,240-MW plant partially owned by an affiliate
 
of one of the state's utilities, Consumers Power. The plant was granted QF status
 
by the FERC. Protracted controversies, including self-dealing, surrounding the
 

45 Information for this section was obtained from August 14, 1992, interview with Ron Callen, Michigan Public 

Service Commission. 

" Our database shows 421. 

'7 Of this 344 MW, 84 MW isfueled by MSW, 213 MW by wood/fossil supplement, 29 MW by hydro, and 
18 MW by landfill gas. The balance of capacity is self-generation. 

" "Michigan/Market Status," Independent Power Markets Quarterly (Third Quarter, 1992), p. 54. 
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MCV plant have clouded the planning process in the state and have limited 
opportunities for other QFs. 

Nevada" 

Nevada is the eighth leading state in terms of the percentage of total statecapacity provided by renewables (3%), and 24th in terms of the amount ofcapacity on line (148 MW). Nevada has a small total amount of capacity and a 
significant number of geothermal projects on line. Half of this capacity, however,was developed under California's Standard Offer #4 contract, with power sold toCalifornia utilities. Most of the 48 MW of operating geothermal capacity thatprovide power to Nevada utilities, as well as 10 MW of biomass and 4 MW ofhydro, were developed after 1986, when the Public Service Commissiondeveloped features that it deemed to be reasonable for utilities to include incontracts. These included 30-year contract terms and a fixed payment schedulebased on the capital and energy costs of avoided utility plants (though paymentswere made on a per-kWh basis). The PSC then set aside blocks of neededcapacity for QF projects. Neither dispatchability or minimum capacity factors wasrequired in order for projects to obtain contracts. 

A block of 35 MW of capacity was opened in 1986, with payments startingat 6.2c/kWh. escalating with the rare of inflation; in 1987, a block of 50 MWwas 
These entire blocks were 

opened, with payments escalating from 5.3c/kWh. 
filled entirely by renewables. 

After 1987, the state stopped using the standard offer method and went tocompetitive bidding for resource acquisitions. Geothermal projects totalling 95MW have been selected in bidding solicitations (about 35% of total winning bids).These geothermal projects were competitive on strict economic grounds, includingtheir positive values related to the utility's transmission system: since the projectswere located near load centers and other areas strategic to the transmission
system, the utility preferred them to proposed out-of-state fossil fuel plants. 
 In
addition, all geothermal projects have been able to obtain front-loaded payments
from the utility, an option not required by the PSC but which was important forthe projects' competitive viability. Payments are made based on separate caDacity
and energy cost structures as proposed by the bidder.

The PSC has not allowed "regulatory or market out" contract clauses, andutilities must purchase all power delivered (i.e. utility curtailment is nor allowed).
Some negotiated QF contracts have dispatchability requirements, and 
are paid 

Information obtained from interviews with Tom Henderson and Frank McRae, Nevada Public ServiceCommission (August 10 and 11, 1992). 
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more in exchange, but this is not required of geothermal plants which are very

expensive to dispatch. Transmission interconnection costs have not been a
 
problem for geothermal developers; 
 utilities are not allowed to "gold-plate"

interconnection systems or charge for system upgrades beyond interconnection.
 

Renewable technology costs used in the planning stage 
are obtained from

the EPRI Technical Assessment Guide, except when resource-specific cost

information has been provided by developers. 
 The PSC has not required utilities 
to consider niche applications of renewables, but Sierra Pacific has developed a
demonstration program jointly with EPRI and DOE/Sandia (which provided

funding) to install photovoltaic systems in two remote locations.
 

(For policies on environmental and economic aspects, 
 see Appendix G.) 

New Hampshire" ... : . 1.1-. . . . ...., 

New Hampshire is 15th in terms of aggregate renewable capacity on line
(with 275 MW), but moves up to fifth in, terms of renewable energy as a
 
percentage contribution to the total state electricity supply (10.5%). 
 The state's 
early implementation of PURPA and the utility commission's active role in
promoting NUGs provided a positive regulatory climate for the development of

renewable energy proje,;ts, 57 of which 
came on line between 1978 and 1983.51
 
Most of the state's renewable capacity is biomass-fueled plants under 20 MW12
 
which developed under rate orders passed by the Public Utilities Commission in
 
1983 and 1985. These rate orders allowed QFs to sell power under fixed,

levelized rates for 20 or 30 years. The rates were developed through negotiated
settlements between all affected parties, and reflected the energy conditions that

existed at the time: uncertain completion of the Seabrook nuclear power plant,

and high fuel price forecasts.5 3
 

QFs that signed up under these rate orders only have interconnection 
agreements, not contracts, with the utility, Public Service of New Hampshire 

Io Information obtained in August 18, 1992, interview with Janet Gail Besser, Manager of Energy Plaur,.ng, 
New Hampshire Public Utilities Commission. 

S Sarah Voll, "The New Hampshire Experience with the Development of Qualified Generating Facilities," 
Public Utilities Fortnightly(Sept. 15, 1988), as cited in N. Pitblado (Note I supra). 

52 A state law passed soon after PURPA defined small power producers as under 20 MW in size. Only one
biomass plant in the state exceeds that capacity, and it sells only 20 MW of power under the state's QF rules.law was modified in 1989 to increase the 20 MW limit to 30 MW. 

This 

" The settlement rates were approximately 13c/kWh, levelized, for the 1983 rate order (Docket 83-62), and10c/kWh, levelized, for the 1985 rate order (85-215). 
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(PSNH); rather, they operate., under the rate order. ' Therefore, the terms under 
which they operate could be altered by another rate order of the Commission. 
Because the negotiated payments are now high compared to today's energy prices, 
PSNH plans to attempt to renegotiate the rate order with 13 of the largest QFs." 
If negotiations do not succeed, PSNH will petition the utility commission to 
reconsider the rate orders. To date, no formal action has been initiated. QFs are 
opposed to any changes since their projects were developed with the expectation 
that the rate order was sacrosanct. They argue that any changes would reflect 
badly on the credibility of the Commission, and could negatively affect the future 
development of QFs in New Hampshire. 

The rate order process was suspended in 1988, and a new avoided cost 
methodology was adopted along with least-cost planning requirements. Long-term
(15- to 20-year) contracts must still be offered; avoided cost is to be determined 
based upon the capital and energy costs of the next avoided unit; and levelized 
payments are still required under certain, strict conditions. QFs must negotiate
these contracts with the utility, with the exception of projects under I MW which 
can sign standard contracts. The least cost planning framework established in 
1988 requires utilities to provide developers with access to information concerning 
load centers and transmission lines so that the needs and constraints of the existing 
utility system can be taken into account.' Utilities must also provide 
information on their contracting procedures for QFs. 

Least cost planning legislation enacted in 1990 requires the commission to 
consider environmental, diversity and health effects of new resources in reviewing 
a utility's least cost plan, but given the timing of utility filings (1992), the new 
rules have not been tested. The "Green RFP" proposed by the regional New 
England Electric System (see Appendix G) may meet with resistance from New 
Hampshire, which is sensitive to any program that would increase rates. 

A majority of QFs did sign up under the rate orders, but many signed contracts with the utility.
 

s 
PSNH agreed to this as part of a plan to bring it out of bankruptcy and complete a merger with Northeast 
Utilities. 

56 Note I supra (Pitblado). 
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New York57 

New York is the fifth leading state in terms of total renewable resource
capacity on line, but falls to 19th in terms of the percentage of total state capacity
fueled by renewable resources. The state's 600 MW of renewable capacity is
about evenly split between small hydro facilities and biomass plants, which are 
mostly fueled by municipal solid waste. 

Policies Explaining Past Development 

Most all of this renewable energy capacity was developed under a state
policy which is no longer in effect. In 1981, the state legislature enacted as law,
commonly callad the "6c law," which provided a firm, 6C/kWh (non-escalating)
contract price for qualifying PURPA facilities. No standard contract was ever
 
developed or required by the Public Service Commission (PSC), however, and

renewable resource developers had to negotiate all non-price contract details
 
including the length of the fixed price period with the host utility.5" 
 Most 
developers signed 20 to 40-year contracts with fixed price periods extending 15 
years. Some front-loading of payments was provided in negotiated contracts 
though this was not required by the PSC. "Reconciliation accounts" were 
established for front-loaded contracts in order to guarantee to ratepayers that 
payments in excess of avoided cost would be recovered in later years. The 6¢ law was repealed in 1992 as a result of some 5,000 MW of gas-fired cogeneration QF
projects acquiring these contracts, as well as the 600 MW of renewable resource
 
projects.
 

QF development was spurred in 1985 by the calculation of long-run

avoided cost which required utilities to sign "Standard Price Offers" with QFs

based on these rates. 
 During the years in which avoided cost was estimated to be
below 6c/kWh, the "6C law" took effect, entitling developers to acontract price 
exceeding avoided cost. 

Regarding other contract provisions that aided the development of
renewables in New York during the 1980's, the PSC did not allow utilities to add

curtailment provisions except in the case of negative avoided cost, 
a condition that 
has not as yet been shown to exist. Utilities did not require QF power to be 
dispatchable, though if a developer could provide this service, they could win 

" Information source: Aug. 7. 1992 telephone interview with Garry Brown, NY State Energy Office, and the
New York State Energy Plan (February 1992). 

Insome cases after complaints were filed by QFs, the PSC issued directives to utilities to negotiate with QFs
in good faith. 
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additional contract concessions. Finally, no contracts contained "regulatory out" 

or "market out" provisions. 

Current Policy and New Policy Developments 

Today, capacity payments can only be obtained by projects that are 
successful in the competitive bidding process which was instituted in 1990. In 
that process only one 18-MW wood waste project was selected, while nearly 700 
MW of gas cogeneration projects were selected. In the 1990 process, projects 
could get up to a 1.4C/Kwh credit for their lack of environmental liabilities in the 
evaluation process, "' The 1.4C credit is not applied to the "energy only" 
contracts, nor is it used to evaluate the cost-effectiveness of the existing resource 
base in the state. It is, however, used to evaluate the cost-effectiveness of 
demand-side management (DSM) programs. An upcoming proceeding will 
determine whether long-run avoided cost payments to supply projects should 
include the externalities adder. 

For other QF projects, the only contract now available is an "energy only" 
contract, which currently pays 3-4C/kWh depending on the transmission voltage, 
and QFs under 2 MW can receive long-run avoided costs which contain relatively 
low capacity payments (currently 0.37 cents/kWh). These energy prices are 
guaranteed to QFs on a fixed basis for only five years of a 15-year contract
 
period. Only a few MSW developers are currently pursuing contracts.
 

Recently-issued state policies, as well as research and analytic efforts and
 
policies currently under development are likely to substan'ially improve the 
opportunities for renewable resource development in the next decade. New 
York's 1991 State Energy Plan is guided by four long-range objectives: energy 
efficiency, improved air quality, fuel diversity, and reasonable energy prices. 
Specific strategies recommended in the plan aim to achieve a balance among these 
objectives. The plan recognizes that, while it has enough renewable resources to 
supply significant amounts of New York's energy needs in the long term, "there 
must be infrastructure development, aggressive research and development, 
technical validation, market development, and increased consumer and utility 
experience" to realize that potential (SEP, p. 29). 

(See Appendix G for a description of set-aside, externality, end-use
 
renewables, R&D and other policies being pursued in New York.)
 

'9 A PUC adrministrative law judge approved the 1.4c/kWh environmental adder to be paid to DSM measures,
but not to supply projects, inclu, .ng renewable resource projects. Avoided Cost Quarterly (First Quarter 1992), 
p. 62. 
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North Carolina6 o 

North Carolina is the eighth leading state in aggregate renewable resourcecapacity, with 413 MW on line, and 17th in terms of renewable capacity as afraction of total state capacity (2%). The majority of this (286 MW) ishydropower capacity, most of which is accounted for by industrial owners whouse the power on-site and which do not have contracts for utility sales. Twentytwo MW of non-utility hydro plants and 128 MW of biomass plants (mostly wood)
sell power to utilities. 

In 1981, the N.C. Utility Commission implemented PURPA, requiring
utilities to offer standard contracts to all qualifying facilities with no project size
restrictions, no dispatchability requirements, and no overall capacity limits. 
 Thesecontracts contained levelized, front-loaded, rates based on the cost of acombustion turbine and marginal energy costs both of which were fixed for theduration of the contract. The QF could choose between a 5-, 10- or 15-yearcontract, though most opted for 15; all contracts contained an option to renew atcurrent avoided cost rates. Contracts allowed utilities to curtail energy purchases,
but require them to continue making capacity payments. Though the utilities
arued for "market and regulatory out" clauses, these were disallowed by the
Commission because of the negative effect they would have on the ability of QFs
to obtain financing. Of the currently operating plants, 
 11 MW of hydropower
projects and a 45-MW wood facility obtained these standard contracts.

In 1984, the Commission limited die standard offer contract to projects of
5 MW and under, except for hydro projects which had few large resource
opportunities anyway. These contracts are still available with fixed capacity andenergy rates6 based on current costs. Larger projects must negotiate rates andterms with the utility (though rates are usually set at or below the published
avoided cost rate which is based on a combustion turbine and marginal energy
costs), and in the case of Virginia Power (which provides a small portion of the
state's power), must compete in a bidding procedure before negotiating a contract.
Negotiated contracts may, and often do, contain "out" clauses, and utilities often

require dispatchability. 
Utilities allow all QFs to spread transmission interconnection costs over


time, instead of requiring up front payment.
 

Information obtained from Aug. 12,'A 1992, interview with Gisele Rankin, Public Staff Legal Division, NorthCarolina Utilities Commission. 

11 The NC Utilities Commission recently allowed Virginia Power to fix only capacity payments under thestandard contract, and to vary energy payments based on the utility's fluctuating energy costs. 
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The Utilities Commission now requires utilities to file least-cost plans, but 
environmental costs and diversity benefits, etc., are not explicitly considered. 
These issues are likely to be considered in upcoming least-cost planning 
proceedings for Carolina Power & Light since their current plan indicates that a
 
significant amount of oil and gas-fired peaking capacity will be needed.
 

Vermont62 

Vermont is the third leading state in terms of percentage of total state
 
capacity fueled by renewables (14.3%), and 23rd in terms of total renewable
 
resource capacity on line (about 150 MW, of which QF projects account for
 
approximately 80 MW, a utility-owned wood/gas plant accounts for 53 MW, and
 
self-generation fat:ilAies a.count for much of the balance'). Most of this QF
 
capacity was developed under the Publi. Service Board's Rule 4. 100 which
 
established rules and rates under which the Vermont Power Exchange would
 
purchase power from QFs.M Rule 4. 100 allowed long-term contracts (up to 30
 
ye!ars) with front-loaded, levelized rates that would be available to both firm and
 
intermittent power producers. ' While there was no standard contract developed
 
per se, model cort-.t terms and conditions, including 30-year levelized rates and
 
associated security; equiremcnts, were developed by the Power Exchange and
 
approved by the PSB. This facilitated QFs in obtaining power contracts, though
 
some negotiation with the Power Exchange was still necessary. Three
 
administrati:ely-determined avoided cost schedules were set during the 1980s.
 
The first anC second rate schedules, set forth in 1984 and 19859 reflected the high
 
energy prices and price forecasts of the time. The third schedule, originally filed
 
in 1986, was not finalized until 1989; it reflected 1986 prices which had fallen,
 
but which were still relatively high compared to today's energy prices.' The
 

I Information obtained from August 18, 1992, interview with Peter Bluhm, Policy Analyst, Vermont Public 

Service Board, and January 6, 1993, interview with Constance Lee, Vermont Power Exchange. 

a This 150 MW of capacity approximates the state's peak load growth from 1980 through 1991. 

The Vermont Power Exchange was designated by the ?SB to pool QF power and sell it to all Vermont 
utilities (utilities are required to purchase a pro-rata share of this power based on their previous years' sales). 
Projects under 100 kW cannot sell to the Exchange; larger producers have the option of selling directly to a utility 
or to the Exchange. 

' All firm power producers, including hydro projects, receive capacity payments. 

66 For winter on-peak delivery under firm, 30-year contracts, avoided cost rates were set by the first docket 
at 14.5C/kWh; the second docket paid 14.,'4c/kWh in energy payments and 1.64c/kWh in capacity payments; and 
the third docket paid 9.55c/kWh energy and IC/kWh capacity. 
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1986 cost schedule is no longer in effect, as the PSB has ruled that it exceeds 
current market rates. One major project was recently disapproved for this reason. 
Some project developers have expressed frustration after investing time and 
resources and then being unable to obtain final approval to build. 

To settle these problems, the PSB is now revising Rule 4.100, and, in
addition to retaining the option for QFs to sell through the Power Exchange, thePSB is proposing rules for competitive bidding. 6 According to current drafts of
the revised rule, avoided costs will no longer be set administratively; the PSBwill require utilities to set a maximum long-term avoided cost rate cap, based on
proposed load forecasts and system needs as calculated in a computer model. All
non-utility generators must negotiate (or successfully bid) a rate below this cap.
Four classes of non-utility generators will b. created: 

1) QFs of I MW or less, which will be able to sign standard contracts at
the utility's posted long-term avoided cost rate for the type of power provided
(base load, intermediate, or peak);

2) QFs that are willing to commit firm power for one year, which will
receive energy and capacity payments based on short-term avoided cost 
calculations; 

3) "Preferred QFs," defined to include all renewable fuel types as well as
cogeneration facilities that are sized in proportion to their steam hosts,6 which

will have the right to obtain a 20-year fixed-price contract with front-loaded
 
payments based o'n long-run avoided costs. 
 The rate however, must be negotiated
with the utility, or the QF must win a bidding competition. Utilities must allow"preferred QFs" to wheel their power.
 

Finally, 
as an incentive for utilities to negotiate in good faith, non-utility

generators will be able to ask the PSB to serve as an arbiter if negotiations

unsuccessful, 

are 
and the PSB will put utilities on notice that penalties may be


assessed against stockholders if the utility is found to be acting in bad faith.
 
The PSB has also announced a rulemaking on Integrated Resource Planning

in which it will consider adopting methodologies for valuing resource diversity aswell as the environmental and local economic development impacts of both utility
and non-utility resources. 

In 1988, Vermont's two largest utilities issued RFPs for power projects.67 
The PSB has encouraged andsupported these efforts, which have led to some acquisitions and planned projects. 

61 This requirement is meant to deter PURPA machines* (which sell only a small portion of their waste heat 
to a host facility) by requiring cogenerators to sell a large proportion of their waste heat. 
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Virginia .. 

Virginia is the ninth leading state in terms of total renewable resource
 
capacity on line, and 13th in terms of percentage of total state capacity fueled by
 
renewables. Additional renewable capacity is scheduled to come on line in the
 
future. Yet this development has not occurred as a result of any state policies
 
specifically encouraging the development of renewable resources. Rather, it
 
results from the emphasis placed on purchased power and indigenous resources by
 
the state's major utility, Virginia Power. Renewable energy projects account for
 
only a small friction of the total capacity selected through all-source bidding
 
procedures, (most winners have been in-state coal)7" but this has been enough to
 
place Virginia among the top ten states. Virtually all of these renewable energy
 
projects are fueled by wood (some associated with pulp & paper mills) and
 
municipal solid waste, which competed successfully on straight economic grounds.
 

The state's utility regulatory body, the Virginia State Corporation 
Commission, leaves considerable discretion to electric utilities in developing the
 
factors used to evaluate purchase power bids. Environmental characteristics is one
 
of a number of "non-price" factors to which Virginia Power gives a 30%
 
weighting, as compared to a 70% weighting on price factors, in its evaluation of
 
bids. No other "non-price" factors favor renewables over other fuel types.
 
Because large price differences typically exist among projects, the price
 
component will often outweigh any score for "non-price" factors. 

Some Virginia Power contracting policies do facilitate renewable energy
 
projects, while others serve to discourage them. On the positive side, winning
 
bidders receive capacity and energy payments according to how they bid their
 
projects; capacity payments are fixed, with escalating energy payments (tied to a
 
fuel price index); most contracts receive "front-loaded" payments; contracts
 
generally span 25 years; and the utility no longer requires bidders to foot the bill
 
for interconnection cost, though this cost is a criterion for project selection. On
 
the negative side, contracts contain "regulatory out" clauses, and projects must
 
provide firm power to receive a capacity payment. Projects under 3 MW do not
 
have to go through the bidding process, and can obtain standard contracts which
 
provide payments for capacity value. However, due to an unusually large number
 

I Sources of information include Aug. 6, 1992, interviews with Bob Lacy and E. Raju, Virginia State 
Corporation Commission; StatusReport on Renewable Energy in the States, National Renewable Energy Laboratory,
July 1992; and D. Moskovitz. Renewable Energy: Barriers and Opportunities, Walls and Bridges, prepared for 
the World Resources Institute, July 1992. 

'o See Tables D.7-D. 14 on bidding results by state and fuel type. 
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of proposals from small power developers, Virginia Power is seeking to modify its 
standard-form contract.7 

"Virginia/Market Status,* Independent Power Markets Quarterly (Third Quarter, 1992), 
 p. 105. 
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'The devil is in the detail" - J. Hull 



APPENDIX G 

Planning & Acquisition Program Details 

The previous appendix contained descriptions of the experience and
 
programs in the "Top Renewables States." 
 This appendix contains descriptions oftools, programs and program details that can serve in shaping successful new staterenewable resource programs. They may be used as models or may simply serve 
to stimulate thought about new approaches to resolving peplexing issues. 

A 1991 NARUC report on the development of renewable energy'
identified the lack of knowledge about the financing and contractual requirements
of renewable energy technologies as a key barrier hindering the development ofrenewable energy. The report called for a detailed primer on these issues, as well as other practices used by states and utilities to screen, price, or contract for

renewable energy, that would include an inventory of key contract terms and
practices relevant to renewable energy project success, 
 and how these relate toconventional energy systems. The following is intended as a beginning of this
 
inventory.
 

Reso urce Plannin g Issues . . . . . . . . . .
. . . .
 

Cost Data and Calculations 

Determining General Cost-Effectiveness: The source of renewable technology

cost data used during the planning stage to determine the general cost-effectiveness

of renewables is important in later acquiring renewable resources. As the 1991

NARUC report stated, "If stale information understates the value of available
 

I "Renewable Energy and Utility Regulation," Committee on Energy Conservation/Subcommirtee on RenewableEnergy, National Association of Regulatory Utility Commissioners (Feb. 1991). 
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renewable energy resources or overstates the cost of renewable energy systems, 
the least cost plan will call for a minor contribution from renewable energy." For 
example, a consulting firm found that the use of outdated information in the 
Northwest Power Planning Council's 1991 Power Plan resulted in ranking wind 
below natural gas and nuclear projects as a cost-effective resource. An updated 
analysis using data from advanced wind turbine technology brought wind ahead of 
gas, nuclear and coal.2 

To perform their mission, it is important for energy planners to have the 
best possible detailed information about resource alternatives. Until recently, 
many energy planring institutions relied on publicly available resource 
measurements, engineering studies and generic data as the basis for energy 
planning and policy making. Data such as that from the federal Department of 
Energy, the Electric Power Research Institute, or other generic source. is likely 
not to be area-specific and/or current. Because the pace of technical and 
economic change for renewable technologies is rapid, because costs vary widely 
across different resource areas, and because individual renewable energy 
companies do not have the resources to participate in all state regulatory 
proceedings, commissions and utilities should seek the most current cost data 
available. Current information can be obtained directly from trade organizations 
and/or individual companies. With bidding and the receipt of proposals, utilities 
have unique access to much more detailed, "real world" estimates for actual 
facilities. This bidding information should be assembled and made public for use 
in the IRP process. Aggregate information on specific aspects of proposals 
received, short-listed, and rejected can be done without harming the competitive 
nature of the market since, if it were a universal requirement, no competitor 
would be disadvantaged. This would improve the quality of the planning, 
oversight, and research processes by providing a consistent information base for 
all persons with these responsibilities. 

Term of Cost-Effectiveness Calculation: The length of time used to calculate 
the cost of a renewable technology will have a large effect on its apparent cost
effectiveness. The most appropriate method is to use the length of the expected 
project-life, 20 or 30 years, just as for other types of generation. If a fixed 
number of years less than the project life is used the technology may appear more 
expensive than it actually is because of the timing of capital improvements and the 
inability to amortize the costs of the project over its entire life. (See Box M, 
Chapter 9) 

2 "Pacific Northwest Role in Near Future," The Solar Letter (Oct. 30, 1992), citing Robert Z. Poore of R. 
Lynette & Associates. 
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Cost-Effectiveness as a Hurdle for Participating in Resource Acquisition: 
Inaccurate or non-existent cost data on renewables is a barrier especially if a
renewable resource must be deemed "cost-effective" in the planning stage in order 
to be considered in the resource acquisition stage. Regardless of the cost data 
used in planning efforts, renewable energy technologies should not be barred from 
participating in the resource acquisition stage if they can be acquired at an 
acceptable price. 

Recognizing the Total Benefits of Renewables in Planning 

Environmental Aspects: One of the major attributes of renewables, particularly 
as noted by the public, is environmental attributes. Most renewables have positive
air quality benefits, minimal water usage 2nd few hazardous waste problems.
Valuing these benefits, sometimes referred to as environmental externality
accounting, has been the center of controversy for several years. Methods and 
techniques are evolving rapidly. As of December 1992, 24 state public utility
commissions had adopted qualitative or quantitative rules directing that 
environmental externalities be considered in the planning process.3 This is a 
rapidly developing area which has evolved from (i) qualitative treatment by the 
utility during the resource planning process; to (ii) use of a percentage adder that 
either increases the cost of supply resources or decreases the cost of DSM 
resources in the utility's planning process; to (iii) direct
 
quantification/monetization of environmental costs. 
 Direct 
quantification/monetization of externalities has been adopted by the Bonneville
 
Power Administration, and the states of Massachusetts, New York, Nevada, and
 
California. Itis being considered for adoption in a number of other states.


Whether the environmental valuation techniques are applied to measure the 
cost-effectiveness of the existing resource base or only to new acquisitions will 
have an impact on the amount of new capacity deemed "needed." If new capacity
is considered to be needed only to meet new load growth and to replace retired
 
plants, there will be less need than if the existing capacity base is tested for cost
effectiveness using the same criteria as those used to choose among new
 
resources.
 

In California, utility commissions require utilities to include the

environmental costs of existing plants in determining the cost effectiveness of
 

3 In addition, five states are considering externality requirements in active proceedings, 10 states have explicitlyrejected the application of environmental damage externalities (but may have required consideration of environmentalregulatory risks) or have postponed such a decision, and I1 have no requirements. Source: Julie Hashem, Barakatand Chamberlin, "Environmental Externalities Clearinghouse," maintained for the Electric Power Research Institute
(current as of December 1992). 
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continued operation of old, environmentally dirty facilities. These total costs are 
compared to the total costs of new rcsources; a "need" for new resources exists if 
the addition of new resources lowers the net present value of the system's future 
costs. Therefore, even when a utility has enough capacity to meet physical need, 
it may be cost-effective to replace old, "dirty" fossil fuel plants with new, more 
cost-effective (cleaner) resources, including renewables. 4 This may be 
particularly true as utilities strive to meet new Federal Clean Air Act standards for 
1995 and 1999; applying additional controls to existing facilities will increase 
their total cost, and possibly render new, cleaner facilities more cost-effective. 

Example: Nevada 

In 1989, the Nevada state legislature passed a law requiring 
the Public Service Commission to give appropriate preference to 
electricity resources which "provide the greatest economic and 
environmental benefits to the state." The PSC responded by 
adopting a rule which requires utilities to calculate the 
environmental costs of resource plans based on monetized residual 
environmental damage costs as estimated by the PSC. The 
commission reviews utility resource plans that have been developed 
both with and without environmental values and considers the 
information in its determination of the approved resource mix; the 
environmental values therefore serve as a guide for the 
commission's judgement rather than rigidly shaping the resource 
plan. Economic development benefits are evaluated only if the 
resource plans with and without environmental costs fall within 5 
percent of each other, in which case utilities must conduct an 
analysis of the economic development benefits of each plan. 
Resources are approved by the PSC based on their total costs 
(including externalities) but are paid on the basis of the bid puce 
and payments contain no externality adders/subtractors. This will 
apply to resources acquired through bidding solicitations and 
negotiated contracts, though the rule has not yet been applied in 
these situationis. 

California statute limits the advancement of plant retirements to 15 months. 
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Example: New York 

The New York PSC currently applies up to a 1.4C/kWh
credit when evaluating projects without environmental liabilities,
though payment of the credit is only applied to DSM projects, not 
supply projects. 

The New York State Energy Research and Development Authority
(NYSERDA) is undertaking a three-year study of environmental costs to 
revise the 1.4C/kWh value and to determine how the value should be 
applied in the determination of resource needs, in payments of long-run
avoided cost, in environmental dispatch, and in "energy only" contracts. 
(Externalities are to be considered in other energy sectors as well.)
Hearings are also being held on the subject by the state PSC. The new 
values devised may or may not be incorporated into New York's set-aside 
program discussed in the Resource Acquisition section below. 

Draft evaluations propose values of 0.25C/kWh for sulfur dioxide
emissions, 1.79c/kWh for nitrogen oxides, and as much as 11.5c/kWh for
carbon dioxide.5 The Plan declares New York's commitment to the 
concept of including environmental costs in energy decision making but 
noted that costs should be phased in over time, if necessary, to limit the 
impact on energy prices. 

Economic Development: The economic development benefits of indigenous

resources 
 are recognized by most utility regulators but at this point only the state
of Nevada has attempted to specifically consider those benefits. (See description of
Nevada program above.) Other states such as Michigan and Minnesota have
included these benefits within a general adder for "non-quantifiable" benefits or as 
a tie breaker when all else is equal. 

Diversity: Reliability is gained from having a diversity of fuels and other project
characteristics. In the area of fuel, diversity of fuel type will mitigate against fuel
shortages and the volatility of fuel prices. Diversity of fuel and technology
designs protect against impacts from common mode failures. Increased use of 
small projects improves the statistical reliability of the system. Diversity of
ownership mitigates against economic failures which might strike one company or
industry. Diversity of contracts better meets the needs of diverse project types,
and acts as a hedge against economic changes that could affect one segment of the 
generation base. 

"New York Externalities," Utility Environment Reporr (April 17, 1992) p. 19. 

G-5 



Projects using renewable fuels improve system reliability through fuel 
diversity and disassociation with fossil fuel price cycles. With renewable 
technologies, if the resource base is sufficient for the project initially to operate at 
an acceptable capacity factor (for that technology) then it can be expected to 
continue to do so over its contract life. As with hydro facilities, most renewable 
resources are cyclical (both seasonally and annually) but such cycles can be 
predicted, anticipated, and relied on in resource planning and system operations.6 

Another type of diversity that can b'enefit the utility ratepayer is contract 
diversity. A diverse package of standard contracts should be designed to meet the 
needs of different types of projects: firm or as-available capacity, fossil or non
fossil fuels, short-term or long-term commitments, high fixed/low variable or low 
fixed/high variable cost projects. Such diversity in contract design will provide 
greater purchased power reliability because the contracts can better meet the cash 
flow requirements of different types of projects, yet provide the utility with 
different patterns of generation commitment. A mixed portfolio does not mean 
that each contract must be individually negotiated. In fact, this type of approach 
can reduce project diversity. Rather, standard contracts can be developed with 
several specific options to meet specified needs. Such a mixed portfolio not only 
helps project developers, but the ratepayer as well, through a diversity of payment 
streams that hedge against economic changes which might cause price shocks. 

The benefit of diversity has not been quantified in any state. One method 
ot providing for fuel diversity is through a set-aside, i.e., specifying a percentage 
of need which should be filled by non-fossil resources only. Though this is simple 
to implement, some argue that a monetized diversity premium enables better 
accounting for the benefits and costs of non-fossil generation than do set-asides 
(see Chapter 5 for discussion). The two concepts can be combined by using a set
aside to limit the total amount of a particular resource type to be acquirel (using a 
mixed portfolio approach), and using monetized values to limit the maximum price 
paid. (Also see Chapter 5.) 

6 For example, Pacific Gas & Electric in California has found that wind resources are predictable enough to 
warrant assigning them capacity values. Different wind areas in its service territory have different capacity
values-i.e., some fit PG&E's hourly utility load better than others. The Solano County wind resource was found 
to be a good seasonal fit to PG&E's loads, with a *load carrying capability" (LCC) of 80% of the capacity rating,
while the Altamont Pass area has a capacity value of 10 to 40% of its rating. See D.R. Smith, "Wind Energy
Resource Potential and the Hourly Fit of Wind Energy to Utility Loads in Northern California,* Pacific Gas and 
Electric Co., Dept. of Research and Development (San Ramon, CA). 
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Example: California 

Though many state regulators have been interested in a 
methodology for calculating the value of fuel diversity, California is the 
only state which has suggested a methodology. The recommendation was 
made in a 1991 Public Utility Commission decision,7 but was temporarily
overridden by state legislation which required the use of a set-aside for 
renewables. Therefore, though the method has been recommended, it has 
not yet been used. The following describes what the Commission had in 
mind: 

To calculate the fuel diversity premium, the utility will 
perform an additional ICEM [Iterative Cost-Effectiveness 
Model] run, replacing the first fossil IDR [Identified
Deferrable Resource] (as identified in the utility's fully built
out base case resource plan) with the most cost-effective 
non-fossil candidate resource. 

The increase in total system operating and capital
 
costs resulting from the replacement of the fossil IDR
 
with the non-fossil candidate will then be derived in
 
new present value terms, and will represent the cost
 
which ratepayers would incur to acquire a non-fossil
 
resource. 
 This cost will be divided by the capacity of
 
the non-fossil resource. This is then annualized using
 
the same discount and inflation rates otherwise used
 
to convert one-time capital costs into cost streams.
 

The annualized fuel diversity premium, expressed in
 
dollars per kilowatt, will be applied as an additional
 
capacity payment (based on effective capacity) to
 
non-fossil and renewable QFs, and will be published
 
before the auction. These QFs can then factor in this
 
premium in formulating their bids. A QF that does
 
not provide "fuel diversity" as defined . . . above
 
would not be eligible to receive the premium.
 

California PUC Decision 91-06-022, p. 35-36. 
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This premium would be used as an adder to the payment for 
renewables selected in a competitive bid solicitation. In theory, because 
renewable resource developers would know the amount of the diversity 
adder at the time they were constructing their bid, they could bid a lower 
price and still be competitive. Thc CPUC's proposed "environmental 
adder/subtractor" would work the same way. When there is a renewable 
IDR or set-aside, there would be no environmental adders required for 
similar types of resources though there could be some subtractors for 
dissimilar ones.8 The diversity adder is only relevant where the renewable 
is being paid long-run avoided cost based on a fossil plant or is bidding in 
an all source solicitation and/or where a fossil plant acts as the cost cap. 

Dispatchability and Other Operational Features: Dispatchability and other 
operational needs should be determined through analysis rather than dict.. 
Operational features of generating units are frequently analyzed comparcd to a 
fuel-based central station plant rather than actual system requirements. Analysis 
of the particular operational features of resources, the system's needs, options and 
costs of alternative ways of supplying *hose needs should be technology and 
ownership neutral. An article by Carl Weinberg of PG&E and Henry Kelly 
indicates utility systems can absorb a much higher percentage of non-dispatchable, 
intermitteni power without encountering system stability problems than previously 
believed. (See Chapter 3.) 

Risk Assessment 

"'Least cost' can be defined as 'least cost at lowest risk' to protect
 
consumers from the effects of unexpected fuel-price increases, uncertain load
 
growth, and changing environmental standards. "' However, utilities rarely
 
quantify these potential isk impacts in their resource plans. A "risk premium"
 
could be calculated on new generating resources by multiplying the perceived
 
probability of an increase in cost by the magnitude of the probable increase. Or,
 
as discussed in Chapter 5, a risk adjusted discount rate could be used for different
 
power plant investments. One of the simplest solutions might be to require utility
 
shareholders to assume some or all of the unexpected costs of their investments.
 

' This is because it is assumed that the diversity and environmental benefits of these rmources are already
captured in the cost of the utility renewable resource used to establish the price (or price cap). 

'Midwest Renewable Energy Project: Market Barriers and Policy Proposals," Union of Concerned Scientists 
(June 19, 1992), DRAFT, p. 16-17. 
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Cost effectiveness tests would incorporate the costs of assuming these different 
risks and would allow for more accurate comparisons of power plant investments.Such a strategy would also protect consumers from rising costs should the utilities'judgement prove wrong. 

Fuel Price Risks/Benefits: At present, fossil fuel prices, especially natural gasprices are at one of their lowest levels. Many forecasts of future gas prices areflat over the next decade. However, these prices hav: tended to be volatile in thepast and may well be again in the future. Some experts have predicted that thecommodity price of gas may not rise much in the near future but the

transportation price component could jump substantially due to the cost of

interstate pipeline restructuring under new 
FERC rules,"0 or to the cost of
constructing new pipelines. Risk analysis or the use of alternative scenarios can
be used to indicate the potential costs associated with this risk. 

Lead-Time Risks/Benefits (modularity): Reduced lead-time benefits are tied tothe uncertainty of long-term forecasts. The shorter the lead-time the closer it willmatch forecasts of need and the cost forecasts of various supply options and fuels.This attribute is more closely related to project size than technology. Large,
central powerplants have much higher risks (due to their longer lead-time) which 
can be translated into costs. The World Bank has developed a method of valuing
these risks (see Chapter 5). 

Reliability/Reserve Margin Requirements: Intermittent renewable energy

technologies may not be considered reliable and therefore dismissed from
consideration or discounted 
as to their value to the system. The fact that a
 
resource is intermittent, however, does not mean it is unreliable. 
 Hydro
resources, with which utilities have had much direct experience, are intermittent
and are generally considered to be reliable though they have seasonal and annualfluctuations. No generation resource has a ICO percent capacity factor. The most

reliable utility resources only operate 70 to 80 percent of the time. 
 Further,
intermittent resources look much like intermittent loads with which utilities must
deal everyday. 
 "If intermittent loads impose capacity requirements, and they do,

intermittent generation provides capacity benefits. "
 

'0 FERC Order 636, 636-A, and 636-B issued during 1992 and effective with the 1993-1994 heating season. 

I David Moskovitz, Renewable Energy: Barriers andOpportunities;Walls andBridges, Apaper for the WorldResources Institute, (July 1992), p.12 
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Other reliability considerations which could benefit renewables but which
 
may not be specifically quantified in traditional analysis include: 1) the statistical
 
improvement in reliability from having a larger number of smaller sized projects
 
in the supply system; 2) reliability and security of fossil fuel supplies; 3)
 
potential reliability benefits related to changes in environmental regulations
 
associated with air quality, waste disposal, and emerging global issues; and 4)
 
reliability benefits associated with supply diversity. Savings in reserve margin
 
requirements should be included in the cost-effectiveness calculations of
 
renewables.
 

Resource Location, T&D Savings or Costs: Because renewables are frequently 
located away from load centers, transmission and interconnection costs associated 
with bringing power to market can make renewable resources appear uneconomic 
compared to plants located near load centers. On the other hand, significant 
benefits can be obtained by adding smaller amounts of generation near remote 
loads within a transmission network. These benefits include line loss and O&M 
savings, kVAR support, and environmental benefits. These costs and benefits 
may not be considered because of the way the transmission system is modeled, 
operated or integrated into planning considerations. The Pacific Gas & Electric 
Company has pioneered a methodology for capturing the benefits of a "Distributed 
Utility System," but as yet no utility is actually using this system.12 This is one 
example of why the current utility system paradigm does not meet the needs of the 
utility of the future. 

Resource Acquisition. 

Paying for the Values of Renewable Technologies 

If consideration of non-capacity and energy benefits are incorporated into
 
the planning process, but not into the resource acquisition process, the goals of the
 
planning process may not be met. To fulfill the planning goals, utilities and/or
 
non-utility generators should be allowed to recover the potentially higher costs of
 
renewable energy projects if those costs are justified by the values that are deemed
 
to exist in the planning process. If justified costs are not allowed to be recovered
 
by the utility or paid in the avoided cost rate to NUGs, then fewer megawatts of
 

" See Daniel S. Shugar. "Photovoltaics in the Distribution System: The Evaluation of System and Distributed 

Benefits, Pacific Gas & Electric Company (May 22, 1990). 
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"cost-effective" renewable capacity will be acquired than was determined to be 
optimal. The following results of this mismatch would be: 

(1) Misidentification of need: If environmental costs, for example, areapplied to an evaluation of the existing utility system as well as to future 
resources in the planning phase, more resources will be identified asneeded than if environmental effects had not been incorporated. However,
though older, polluting plants are seen as uneconomic (with externalities
factored into "economic") in the planning stage, more cost-effective 
resources will be unable to compete with them in the acquisition stage. 

(2) Overemphasis on fossil-fueled plants: Old fossil plants would simply
be replaced by new fossil plants (rather than renewables or conservation) in
the resource acquisition process if allowable costs do not reflect theenvironmental costs used in the planning phase. The result would be that
little, if any, non-fossil resources would be added to the resource mix.
This is true when there is a low forecasted price for fossil fuels and lowcapital costs of building such plants make it difficult for renewable 
resource facilities to compete. The tendency to use a high discount rate for
cost-effectiveness analysis and ignore fuel price volatility exacerbates the 
problem further. 3 

Contracting Issues for NUGs Resources 

At the heart of many of the following issues is the fact that "project

financing" has been the cornerstone of NUG renewable energy project

development, and is likely to remain important in the near future. 
 In projectfinancing, the lender looks primarily at the cash flow and assets of a specific
project (as opposed to the developing company) and awards financing on the basisof the strength of the underlying contractual relationships between different partiesin the projects."4 Revenue for the project is secured through a long-term contractwith the purchaser of power (i.e., the utility). Though many aspects of successful
project development are of concern to the project financier (e.g., contracts with

equipment manufacturers and construction companies), 
 the power contract 

'3 For example, use of a7.2% real discount rate effectively means events (like environmental damages, higherfuel costs or changed environmental regulations) more than eight years in the future have no impact on the netpresent value of the resource. 

" "AWhite Paper on Renewable Energy Financing Barriers and Constraints, Prepared for the WorldResources Institute by the Investor Responsibility Research Center (November 1991). 
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arrangements are the'underpinnings of project financing. It is primarily through 
these contracts that the project financier mitigates risks and obtains a reasonable 
assurance that the project will be successful. 

Standard Contracts: Negotiation of a power purchase agreement can be a long 
and expensive process. "Standard contracts," or standard terms and conditions to 
be used as the basis of a contract, that are pre-approved by the utility regulatory 
commission can greatly reduce this time and cost. A collaborative process can be 
used to reach agreement on language which meets the needs of all parties. 
Individual projects then need only to negotiate any "special" provisions, rather 
than starting from scratch. 

Financeable contract: A financeable contract is one which includes a predictable 
and sufficient revenue stream, clear and equitable interconnection specifications, 
unbiased standby rates and demand charges, and which does not include open
ended liabilities or assign risks to the developers over which they have no control. 
One of the primary benefits of renewable energy projects is their long-term pr'ce 
certainty; if they are not provided contract stability and some long-term certainty 
of revenue in return, then the ability to acquire renewable energy to begin with is 
contradicted and undermined. These issues are discussed below and apply to all 
methods of NUG contract acquisition, whether acquired through competitive 
bidding, full-avoided cost contracts or RD&D contracts. 

Length of Contract: As was mentioned in the resource planning and analysis 
section, renewable resource projects need analysis and contracts appropriate to the 
life of the project. A project's contract should be long enough for the debt service 
to be paid and the developers to recover their fixed costs and earn some profit. 
This is generally fifteen years or more. Usually a project will be more cost 
effective with a 20 to 30 year contract because there are more kWhs over which 
to amortize the costs. Second is the base question of economics. A project can 
have any length life as long as the resource/fuel is still available and regulations 
have not changed prohibiting that activity. Various hardware components of all 
power projects must be replaced (have different lifespans) at regular intervals and 
at varying costs. This is no less true for renewables. The useful life of the 
project is extended until a major component (one with a significant cost relative to 
the total project cost) must be replaced causing the project to no longer be cost 
effective to operate. For most renewables that may be 20 to 30 years; for small 
hydro the useful life may be 40 or 45 years. Therefore, the issue becomes not so 
much the useful life of the project but the length of time to which regulators are 
willing to commit contracts. For inter-utility agreements this is generally 30 
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years. Renewables should be offered contracts up to the same length, with
individual project economics determining the optimal length for any particular 
case. 

Performance-Based Contracts: One of the ratepayer benefits of NUG projects isthe performance based contract which transfers the risk of construction costs,equipment performance, replacement powr costs and decommissioning onto thenon-utility generator. Turnkey contracts incorporate some of these benefits but 
may transfer risks of decommissioning, replacement power costs, and nonperformance due to lack of resources or inappropriate siting back onto theratepayer. Some regulatory commissions are now indicating that even utilityowned projects will be acquired in the future using performance based contracts. 

Type of Payment: In general, projects should be paid for the benefits they
provide. 
 If no capacity is needed by a utility, paying only for short-term shortageand energy is appropriate. Short-term avoided cost rates reflect the fuel and
variable costs of an existing utility resource 
that are avoided when power from analternate source is used instead. Paying short-term avoided cost rates will tend toattract existing facilities selling their excess power but is not likely to encourage
developers to invest capital into new generating facilities.
 

When renewable electric facilities avoid investment in new generation that
would otherwise be built by the utility, long-term avoided cost rates are
warranted. Long-term avoided cost rates reflect the capitalcosts as well as the

fuel and variable costs of a potentialutility resource, the need for which isdeferred by contracting for power with the renewable NUG resource. Regardlessof the ownership, investment in new supply resources will not occur unless thereis both a secure and sufficient price over the life of the contract which assures
reasonable cost recovery 
- i.e., a long-term contract. Long-term contracts caneffectively be reduced to short-term contracts if terms and conditions are included 
that threaten contract sanctity (see below).

When a utility is interested in developing more renewable power options, itshould devise a resource acquisition program based on its long-term resource plan,solicit proposals for projects that will defer or displace the need for new utilityowned resources, and pay an avoided cost rate that is based on the fixed andvariable costs of the plant that the utility would otherwise have built (the
benchmark plant). The avoided cost price should also include adders/subtractors
to reflect the relative environmental benefits of proposed projects when such
benefits are important to the state and are not already captured in the basicavoided cost calculations. If the resource acquisition method used is competitivebidding, then some method should be devised to allow bidders of renewable 

G-13
 



projects to be evaluated based on their total value to the system and any 
resource 

cap on winning bidders' prices should include allowance for their total benefits.
 

(See the section on bidding for more detailed discussion of bidding issues.) 

Contracts with fixed-price energy and capacity payments
Fixed-Price Contracts: 

fuel costs have a stabilizing influence
for renewable-fueled projects with low or no 

By reducing ratepayer exposure to risk (resulting from 
on utility rates over time. 

precipitous rises in fossil fuel prices, changing environmental regulatory 

conditions, tightened nuclear safety regulations, etc.), long-term predictable price 

"insurance" against price increases. A diverse mix of 
contracts have value as 

can help to hedge against adverse ratepayer impacts where an external 
contracts 

cost increase is likely to affect a large percentage of the energy supply. Revenue
 

certainty also helps developers secure financing. 

Different technologies have different revenue-stream needs 
Revenue Stream: 


Renewable energy projects tend to
 
which necessitate flexible payment options. 

have high up-front capital costs and short financing payback periods, resulting in a 

higher debt burden in early years, while their operations and maintenance (O&M) 

These high front-end costs place renewables at 
costs and fuel costs are very low. 


a disadvantage in most resource acquisition systems which are geared towards
 
for renewable energyTo be financeable, contractstraditional fossil-fuel projects. 

"front-end loaded," with a fixed price
projects frequently need to be levelized or 

over the length of the contract. Payments may decline (in relative terms) in later 

years when a renewable project's low variable costs and capital improvements 

may be less than costs during the debt service period. The criteria for all contract 

payment streams should be that they lave the same present value over the life of 

the project. 
The need of renewable project developers for stable payments is analogous 

to fossil fuel project developers' need for a revenue stream that is tied to the 

This gives rise to fuel adjustment clauses 
actual market cost of their fossil fuel. 

Criteria that discount future 
which allow the fossil plant to expense all fuel costs. 


fuel cost risks and payment streams geared toward low fixed costs bias the process
 

against renewables and minimize the benefits that flow from having stable long

term costs. (Security requirements for levelized payments are discussed below.)
 

Curtailment provisions: Any curtailment provisions should be very specific
 

rather than open ended, for example, limiting economic curtailment to a specified
 

number of hours per year, except in emergencies, and requiring advance notice of 

In the case of economic curtailment,
curtailment of at least five working days. 
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projects Should be allowed the option of accepting the alternative spot market pricerather than physically curtailing power, if their variable operating costs allow. 15 

Upward Dispatchability: At certain times, all renewable resource projects canprovide more energy than their nameplate rating. Some technologies, such asgeothermal and biomass, can generate extra energy on request. Contracts shouldrecognize the opportunities for upward dispatchability and provide appropriate
price incentives when it is needed. 

Optional Utility System Operating Services: (e.g., voltage support, blackstart
capability, scheduled maintenance, etc.) Projects which are capable and
economically able to provide other utility system services (beyond what is needed
for stability of the NUG plant) should have the option of providing those servicesunder standard contract terms and prices. These standard operational service
options should be known in advance of final project design so projects can, where 
feasible, be designed accordingly. 

Contract Sanctity/"Out" Clauses: The sanctity of the power purchase contract iscritical to project developers. There should be no danger that a contract will bealtered or canceled due to factors unrelated to the project itself. The ability of theutility to unilaterally cancel its contract with project developers virtually assures
that the project will not be able to obtain cc mmercial funding or that the cost ofthat funding will increase dramatically. The cost of capital is defined as the
expected rate of return in capital markets on alternative investments of equivalent
risk. If the risk is increased, 
all. 

the cost of capital goes up or will not be available atThough some financing institutions financed such contracts in the past,

testimony (in California hearings) indicates they 
are not willing to do so now.Why shouldn't generators bear the burden of this risk? Because utilities
themselves are not required to do so for their own power plant investments. 

"Regulatory Out" and "Market Out" clauses are occasionally sought byutilities. These clauses would allow the utility to alter and potentially terminate

the NUG contract if new regulatory or market conditions arise. 
 Regulatory outclauses, which have been arranged in only a few non-standard contracts, allow autility to alter a contract in the event that a regulatory commission disallows passthrough of NUG contract costs in the future. Use of pre-approved, standard 

"sBiomass plants are frequently built in cogeneration configurations which means they have asteam host whichlimits their ability to be physically curtailed. The more closely the system is sized to the needs of the steam host,the more limited the ability to physically curtail. Except in a system emergency, renewable resource projects shouldnot be required to physically curtail. 
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contracts are one method for dealing with this issue. In California, state 
legislation assures utility recovery of all pradently entered standard offer contracts 
(including prices previously approved by the CPUC). Market out clauses have not 
been approved by any regulatory commission (to our knowledge). 

These clauses are essentially "show-stoppers" for renewable energy 
projects since they remove the most important aspect-certainty-from the 
contract. Developers must have an adequate period of price certainty in order to 
ensure that project debt bervice can be paid and to ensure a sufficient rate of 
return. Because renewables projects tend to have a higher proportion of fixed 
costs, these "out" clauses are a greater financing problem for them than for fuel
based projects. A long-term contract with an "out" clause looks like a short-term 
contract to investors; project capital costs would have to be recovered before the 
"out" clause could take effect. 

"Out" clauses contradict one of the main premises for acquiring renewable 
energy, i.e., that there is value in the fuel/energy price certainty that renewable 
projects provide. These benefits cannot be secured if project developers are not 
given a stable revenue stream around which to finance their projects. 

orAs-Delivered Capacity Payments: Contracts which require firm energy 
capacity bar intermittent resources from participating. But contracts which do not 
provide as-delivered capacity payments may also reduce the opportunities for 
intermittent resources to participate. Decades of experience with hydroelectric 
facilities indicate that even intermittent resources have aggregate capacity value. 
A recent report on barriers to renewables' 6 discusses this issue: 

The precise mix of base load, intermediate, and peaking capacity
 
that is displaced will depend on the detailed correlation of utility
 
hourly loads and renewable energy output throughout the year.
 
This correlation will vary widely depending on the local resource
 
characteristics and utility loads. For example, in Solano County,
 
California, wind turbines have been shown to have an effective
 
peaking capacity value of 80 percent (i.e., 1 kilowatt of wind
 
displaces 0.8 kilowatts of conventional peaking capacity), whereas
 
in Altamont Pass, wind turbines have an effective peaking capacity
 
value of just 30 to 40 percent.
 

Some of the more sophisticated utilities make an effort to estimate
 
the appropriate capacity credit for solar and wind power by using
 

16 Supra note 5, p.4. 
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the peaker method, in which the renewable energy output at a 
utility's peak load hour is multiplied by the capital cost of a
combustion-turbine peaking plant. This approach is better than not
giving a capacity credit at all, but it may also undervalue 
renewables, particularly wind power, because combustion turbines 
are the least expensive form of new capacity. To the extent
intermediate and base load capacity is also displaced, the capacity
credit could be higher. 

The best approach to analyzing the capacity value of solar and wind 
power is to treat them in the manner of energy efficiency, as
negative loads. Using production cost simulations, a utility can
analyze the requirements for base load, intermediate, and peaking
capacity both with and without the renewable resource. By
subtracting the results, the true capacity displacement can be found.
Of course, in doing this sort of analysis careful attention must bepaid to the statistical variability and predictability of wind and solar 
output throughout the year. 

RD&D programs which collect regional renewable resource data canindicate the appropriate value to be used. Utilities in states such as California,which has had a decade or more of experience with various intermittent resources,can also be a source of experience and data as to how to value the capacity
contribution of as-delivered resources. The important point is that some capacityvalue should be assigned these resources. As-available projects can be paid
capacity on z t,/kWh basis with no damage or risk to the ratepayer. Planning
values can be adjusted over time as more data and experience is acquired. 

Net metering: In most states, individual residential or small commercial power
systems, such as photovoltaic and wind systems, operate through a double

metering system that allows utilities to sell power to the producer at retail ratesand purchase power from the producer at much lower avoided cost rates. Thisarrangement has two major drawbacks. First, the avoided cost rate may notinclude any capacity credit or credit for line-loss savings, which discourages thesesystems. Second, double metering results in significant administrative costs to theutility. "Net metering" can resolve these problems. Instead of keeping separate
accounts for these small systems, net metering uses a single, standard, nonratcheted utility revenue meter that turns in either direction, effectively paying theretail rate for the power produced (similar, in effect, to savings that would occurfrom installing energy efficiency measures). Usually no credit is given for net 
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negative usage during a billing period. Net metering also simplifies utility
 
accounting procedures, eliminating the utility's need to send small payment
 
checks. Several states (MA, ME, MN, ND, OK, TX, & WI) now have net
 
metering provisions in place for renewables. ' (Also see Appendix B, 
Photovoltaics/Regulatory Needs.) 

Size-of-Project Requirements: Minimum size requirements for projects to obtain 
caipacity credit are unnecessary and problematic for many renewable resource 
projects since they tend to be constructed in smaller increments than fossil 
projects. The important criteria is the project's ability to contribute to the utility's 
aggregate capacity needs, not the individual size of the project. There should be 
no size limit for capacity credit either firm or as-available. 

Interconnection guidelines for PV: There is a need for clear, standardized 
guidelines setting forth basic technical and safety requirements for distributed PV 
systems that can be used by all utilities (see Appendix 
B-Photovoltaics/Regulatory Needs). 

Security Requirements: There are generally two types of security requirements 
that are imposed on NUG contracts: "earnest money fees," which are designed to 
discourage NUG developers from obtaining contracts unless their intention to 
fulfill the contract is serious; and "security deposits," which may be imposed on 
NUG projects as the quid pro quo for a front-end loaded payment stream. 

Earnestmoney fees - Earnest money fees are imposed at milestone points 
to ensure that a developer is serious about developing a project and to prevent 
speculative proposals from "filling the cue," preventing serious developers from 
participating. Since, in most cases, projects that fail to become operational can be 
easily replaced by others (if there are regular, iterative updates of the planning
 
process) and thus result in little if any damage to ratepayers, these fees serve
 
primarily to protect other NUG developers from frivolous project proposals.
 
Milestone payments are most commonly imposed at the time a bid is submitted, at
 
contract signing, and/or when regulatory permits are acquired. Payments tend to
 
average around $5/kW to $15/kW and are held in an interest-bearing escrow
 
account, refundable upon project operation and/or applied to utility interconnection
 
costs as appropriate.
 

"' Personal communication with Steven Strong, President, Solar Design Associates (Harvard, MA), Jan. 8. 
1993: and Blair Swezey and Karen Sinclair, Status Report on Renewable Energy in the States, National Renewable 
Energy Laboratory (Dec. 1992). 

G-18 



Security deposits"8 - The need for security deposits should be analyzed
based on the potential risk that is being secured relative to utility-owned
generation. Utility revenue requirements result in substantially front-loaded 
payments (more than is offered to NUGs under levelized payment arrangements)
and utilities are not required to post security. There are two key issues which 
must be balanced in analyzing the need for security deposits: i) Is the ratepayer
risk of a NUG-owned renewable resource plant ceasing to operate greater or less
than a utility-owned plant ceasing to operate? ii) Is a NUG-owned renewable
 
resource plant likely to actually 
cease operation or just change ownership?

The argument is often made that the utility is "not going anywhere" while 
a NUG developer can pack his bags and disappear. There are two fallacies here. 

First, while the utility is not likely to disappear, utilities can shut down a
plant earlier than anticipated (due to high operating costs, problems with the
technology, etc.), which denies ratepayers the benefits that were anticipated when 
the project was approved for the ratebase. Recent early retirements of nuclear 
plants 9 is a case in point.
 

Second, while a NUG developer may go bankrupt or otherwise exit the
 
marke.t, the project is not likely to be abandoned if there is a good resource

available20 and the contract is sound. 
 That is, if the original contract did not
contain features that make it difficult for projects to continue operating, such as 
market "out" clauses or payments that do not cover variable costs, it is likely that
the project will be taken over by another developer and will continue to operate.

For these reasons, it may be unnecessary to impose security deposits.

Instead of shielding ratepayers from risk, security requirements may only serve 
to 
increase the overall cost of power and restrict participation by some cost-effective 
projects. 

Permit Requirements: Some resource acquisition programs require projects to
acquire all their permits before they can have a project proposal accepted for
consideration. This presents a "Catch 22" problem in that, as permitting and
siting requirements have increased, more and more permitting agencies are 

" In some cases, security deposits have had the effect (either intentionally or unintentionally) of excludingcertain technologies or types of companies from participation, which makes this topic a controversial one. 

" See Stephen Maloney, "PLEX: Nuclear Plant Life Extension or Extinction?,* Public UtilitiesFortnightly(Nov. 12, 1992), p. 15-23. This article documents a number of nuclear plant closures at 25 years of age or less,rather than the 40-year life anticipated when.they were ratebased. 

.
 If there is not agood resource and equipment, then the project would never have generated much power andthus any "overpayments* would be very low with a performance.based contract. 
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refusing to accept permit applications for power projects unless the project already 
his a power purchase agreement. The rationale is that the agency does not want 
to invest the time and money into a siting or permitting proceeding if the project 
might never get a contract. In addition, these siting and permitting proceedings 
are quite expensive for the developer if the project ultimately does not receive a 
contract. This can increase the cost of power to ratepayers since the costs 
invested in unsuccessful projects will be added to the costs of successful projects. 
A more practical alternate approach is to set project milestones, such as requiring 
site control within 6 months of project signing and requiring the filing of the 
critical project permit application at least two years prior to the committed on-line 
date. The intent here, as in previous contracting issues, is to maintain a broad 
spectrum of potential suppliers while balancing the interests of ratepayers in 
having projects with power purchase agreements actually constructed and operated 
whenever possible. 

Transmission/Interconnection Issues 

Interconnection Requirements: To avoid the use of interconnection as an inhibitor 
to private power development, and to foster confidence in the process, 
requirements for interconnection must be transparent (i.e., explicit and available 
for all to see). If interconnection facilities, line extension, or reinforcements are 
needed, the design and costs involved should be fair, reasonable, and consistent 
with standard utility practice in the area. Specifications must meet health and 
safety requirements but should not require "gold plating" so that costs to the 
developer are unfairly increased. This is especially important for generation 
facilities that are located some distance from main population centers or far away 
from the utility grid as is common for renewable energy projects. The utility 
should pay for transmission extensions or upgrades that provide utility system 
benefits but might take these expenses into consideration when selecting among 
various resource options. When new projects are added near distributed load 
centers, reducing transmission line losses and overloading that would have 
occurred had power been dispatched from central power stations, those projects 
should be credited with transmission cost savings. 

Developers should be allowed to use other electrical contractors to build 
interconnection facilities on the project's side of the meter as long as they meet 
utility specifications. Utility studies of transmission/interconnection requirements 
should be completed within a reasonable time period (i.e., 120 days) from the 
time all required data has been submitted to the utility. 
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Transmission Constraints: U.S. utilities have on occasion refused to purchase
private power on grounds that their transmission lines were filled to capacity. The
need for transmission upgrades should not prevent project development. Analysis
of the transmission system constraint and options/costs of dealing with it should be
available to project developers in advance of solicitations so that appropriate
decisions can be made. Though renewable resources are frequently located at 
some distance from load centers, the general location of the resources and the
transmission lines needed to bring those resources to market is generally known.
If a state or utility is interested in developing its renewable resources, then part of
the commercialization efforts should be an assessment of transmission needs,
related -w upgrade/construction costs and how such costs will be handled. 

Wheeling/Transmission Policies: Because, with the partial exception of biomass,
renewable resources cannot be transported except by wire, facilitating the transfer 
of renewable power from resource-rich areas to resource-poor areas across utilityand state boundaries is very important to the development of renewables. Some of
these issues clearly fall into the Federal bailiwick, but states can do an impressive
amount to improve the ability of renewable resources located some distance from
load centers. The state of Wisconsin has a comprehensive transmission planning
process and a wheeling policy which allows transmission access to both utility and
non-utility parties throughout the state at non-discriminatory rates. The California
PUC just issued a draft decision which allows transmission upgrades and wheeling
arrangements to be incorporated into resource bid evaluation in a fair and
 
equitable fashion.
 

Example: Wisconsin 

The state of Wisconsin has the most comprehensive state
wheeling program yet developed. It includes a planning approach
that provides, through various mechanisms, the ability to get

transmission lines planned and built and also to provide

transmission access 
 for utilities to reach independent power
producers and for independent power producers to reach utilities. 
The Wisconsin approach is similar to a planning model as described 
in the a FERC transmission report and models described by the 
National Rural Electric Cooperative Association and Transmission 
Access Policy Study group transmission reports.2 There are 

From a summary by Mike Amy of the Wisconsin PSC. 
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basically four components to the Wisconsin approach to
 
transmission access.
 

1. 	 A state statutes provides for open planning and siting of major 
electric facilities. The Commission can require that lines be built. 

2. 	 Clear standards for transmission planning which clarify the need for 
facilities and make this a much less important issue in siting, thus 

facilitating siting as well. These criteria were specified in the 
Wisconsin "Advance Plan Order 4." 

3. 	 Transmission joint use and cost sharing agreements between utilities 
and their neighbors were ordered in Advance Plan 5. The 
Dairyland Power Cooperative's shared transmission systerr, 
agreement was determined by the Wisconsin Commission .o meet 
the requirements of the joint use and cost sharing. 

4. 	 Transmission wheeling tariffs. Wisconsin utilities were ordered in 
Advance Plan 5 to file wheeling tariffs at the FERC. 

Wisconsin has developed and implemented a transmission 

access program which applies to IPPs as well as utilities (The 
Wisconsin PSC has jurisdiction over IOU, municipal and 

cooperative utilities alike). 

Example: California 

The California Public Utilities Commission released its long
awaited Decision on Transmission, which developed a policy of 
nondiscriminatory access to electricity transmission services for 
non-utility power producers, a cost allocation methodology, and a 
methodology for considering transmission costs in bid 
evaluations.' Though the decision was characterized as "the first 

step in arriving at a permanent transmission access program" (wizch 
indicates that all issues are not yet worked out), this initial policy 
will be used for the first round of bidding using the FSO4. 

- California PUC D. 92-09-078, Administrative Law Judges J. Econome and S. Kotz. 
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Transmission Upgrade Costs: The Commission adopted a pro rata method 
for allocating downstream transmission upgrade costs over all the kilowatt 
hours produced throughout the contract life of the project. This means that 
no up-front payments will be required (or calculated) even where there is a 
need for significant transmission line upgrades (after the point of 
interconnection for the project). Instead, these costs are assigned to each 
project on a pro rata basis, amortized as rAills/kwh and used in the 
evaluation of a project's bid. The utilirv ratepayers pay these costs as long 
as there are system benefits. The CPUC decision stated: 

It is important to note that we are not changing the general
rule adopted in D.85-09-058 that where an upgrade is 
required in the context of power integration, ratepayers bear 
the reasonable cost of the upgrade provided it has'system-wide benefits.' 

some 
We [have] stated that bulk 

transmission lines and nearly all area lines have some 
system-wide benefits. We also stated that an exception to 
this rule might be made where a transmission facility's c)st
outweighed its system-wide benefits, but we prescribed no 
particular method for making this cost-benefit analysis.
Finally, we stated that QFs generally are responsible for the 
cost of facilities that exist solely to serve the QF, such as 
those from the power plant to the first point of 
interconnection. The parties to this proceeding are in 
general agreement that the ratepayers will bear the 
transmission costs of integrating the winning bidders. 
However, the method by which transmission costs are
 
allocated to bidders for bid evaluation purposes is
 
significant, because we want to ensure 
that the bidders with 
the lowest total costs are selected as the winners. (p. 28) 

A "telephone book"-type look-up table will be developed in which
QFs can look up the transmission upgrade penalty assessed to its project
depending on project size and point of interconnection. If the bidder
triggers a lumpy upgrade (i.e., an upgrade far in excess of that needed for
the project itself), an additional "carrying cost adder" will be assessed for 
two years. Though this may be a bit complicated to administer (for the
utility/PUC) it is a good resolution to what has been an extrenily difficult,
showstopper issue. 

Wheeling: For wheeling purposes, the participating utility would publish
the best available pre-bid information regarding wheeling rates and loss
factors in their transmission cost tables. The purchasing utility will then 
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prepare a "short list" of projects that require wheeling whose bid scores 
are less than those of the potential winners in the utility's own service area. 
The purchasing utility then submits the short list to the wheeling utilities 
and pay- for expedited studies to determine estimated upgrade costs and 
wheeling charges required to wheel power from the short list of bidders 
(time for studies not to exceed 90 days). The full cost allocation of 
upgrades less system benefits, will be attributed to the QF in bid 
evaluation.23 Non-participating California utilities are asked to work 
cooperatively with the California IOUs in this process. 

The purchasing utility will add to the QF bids the transmission costs 
from wheeling as well as those costs associated with integration. It then 
selects the winners on a least-cost basis from both in-area and out-of-area 
QFs. The purchasing utilio, arranges and pays for wheeling services. 

Issues Associated with Bidding 

A fundamental rule for bidding should be that utilities not impose
 
requirements on independent developers that they themselves would not face in
 
constructing their own power plants. A second rule might be to only use
 
competitive bidding where there is a uniform product to be acquired and where
 
the cost and resource characteristics are sufficiently well known to result in
 
improved economic e:-iciency compared to other resource acquisition methods
 
which could be used.
 

The following is a discussion of important issues related to bidding and a 
description of some tools that are being developed for improving the effectiveness 
of bidding solicitations if bidding is chosen as the resource acquisition method. 

Comparing Different Resource Attributes: There are a number of difficulties in 
competitive bidding with regard to equitably comparing different resource 
attributes and different types of resources without inserting an a prioribias into 
the process. The California PUC developed a bidding protocol that attempts to be 
technology-neutral while recognizing the unique characteristics of various resource 
options. The following is a description of that protocol as developed to date. 
Green solicitations or set-asides are another way of ensuring more equitable 
treatment of unlike resources. That discussion follows the California example. 

Example: California 

In 1986, California adopted the concept of competitive bidding 
when availability of supply exceeds need. However, California has not 
needed to solicit new generation up until this point, and thus is just 

: This is a temporary arrangement to see how the full cost allocation adopted for wheeling bidders compares 
with the pro-rata method adopted for non-wheeling bidders. 
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completing the implementation details of its new program24 with the first
solicitation to be issued in early 1993. Competitive bidding prograins will
be limited to QFs until other issues are resolved which, in the view of theCPUC, will allow an unbiased competition between all sources. 
The price of California's Final Standard Offer 4 contract (which replacesthe IS04 as the state's long-term contract offer, see Appendix F) is based on the capital and variable costs (including capital additions) of whatever
cost-effective' new generation resource the utility would otherwise buildto meet its needs either for reliability or economic purposes. The size ofthe contract offering is limited to the amount of capacity needed by the
utility over an eight year planning window. Each independent project

which receives a contract will be dispatched (its power will be taken or

curtailed) and paid based 
on its variable costs (as calculated by the
independent producer) in C/kwh. The remainder of the proposed utility
project costs are paid as fixed/escalating payments in $/kW-month for firmcapacity projects or C/kWh for as-available projects. In this way, thepayment stream of a QF project-whatever the technology-can be tailoredto its own mix of fixed and variable costs as long as the total (figured asnet present value over the life of the contract) does not exceed the netpresent value of the deferred utility resource. In addition to these fixedand variable payments, California utilities will pay environmental adders orsubtractors based on the value of the residual environmental effects of the
non-utility generator relative to the deferred utility plant, where the QFproject is competing against a proposed utility resource with different 
environmental attributes. 

To address a continuing concern in California-the state's heavyreliance on natural gas for a large fraction of its electric generation and thecommensurate risks of uncertainty of supply and price - environmental
effects were included in the evaluation of the existing system and
comparisons of new supply options. As a result, each of the three IOUshave st least one renewable resource in their approved plan. Half of that
non-fossil capacity need is set-aside for renewables (as long as they can propose a project which costs no more than the utility non-fossil IDR).

Initially, the California FSO4 is an unrestricted avoided costcontract. However, if at the end of three months of an open solicitation, a 

See CPUC D. 88-09-026 and D. 91-06-022.
 

'- The environmental costs of operating the existing generation system as 
well as the residual environmentalcosts associated with various resource options are all included in California's cost-effectiveness calculations. 
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utility receives more offers for power than are needed, the program is 
converted to a bidding program.2 6 

As can be seen from the description, the California bidding program 
is based on price but incorporates a number of other factors such as 
disp'itchability and environmental and diversity benefits into the process. 
By being price only (i.e., bidding a percentage of the total cost of the 
utility option), as opposed to relying on more subjective methods, the 
-ystem becomes "transparent," allowing all players to understand the 
criteria on which projects will be selected. The process is intended to be 
technology-neutral through incorporation of adders (known in advance of 
the bidding and added to the winning bid price) which capture 
environmental and diversity benefits. California IOUs are expected to 
issue a solicitation package in Spring 1993. (Also see the preceding 
section in this Appendix on Fuel Diversity and Transmission Issues for 
these details of how these are handled in California's bidding program.) 

Competitive Set-Asides or Green Solicitations: Competitive set-asides, or "green
 
solicitations" are a way of recognizing the many non-price values of renewables,
 
and the associated ratepayer/public benefits, without attaching a specific price to
 
each one. Green solicitations reflect goals of achieving a mixed portfolio of
 
resources by allocating a portion of resource needs to be filled by renewable
 
resources.
 

Set-asides or separate "green solicitations" ensure that renewable resources
 
are actually built as long as the cost cap reflects either the cost of a utility
 
renewable facility or values related to renewable attributes. In a green
 
solicitation, renewable resource developers compete to fill the set-aside, thus
 
ensuring that green resources are acquired at the lowest possible cost. Several
 
green solicitation programs have been developed, and are outlined below.
 

Example: California 

To ensure that renewables are acquired in upcoming resource 
acquisitions for all three California IOUs, the legislature passed a bill that 
established a set-aside as an interim measure necessary only until the 
CPUC establishes external cost values for non-air environmental impacts 
(e.g., water and land impacts) and the risk-reduction value of fuel 
diversity. The CPUC had already established values for residual air 
emissions. 

The CPUC responded to this directive by creating renewable energy 
set-asides for each utility, which together total 300 MW out of the 1,450 

:1 During the initial three months, companies signing FSO4 contracts also submit a sealed bid expressed in first 

year c/kWh. If the offering goes to bid, the utility opens the sealed bids and selects a number of projects 
representing the amount of power needed which have bid the lowest prices. 
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MW of total deferrable resource additions approved for this solicitation
period. The set-aside bidding program uses a utility renewable IDR as a
benchmark price against which competitors bid. (See previous sections of 
this Appendix for other details of the program.) 

Example: New England Electric System 

In December 1991, the New England Electric System (NEES) intheir NEES Plan 3 announced that the company intended to purchase 45
MW of renewable energy primarily from wind, advanced biomass and
landfill gas recovery. 7 By the close of bidding (April 1, 1992) NEES
had received 41 bids for renewable power projects totaling 256 MW.
These proposed projects were from wind, solar, biomass, landfill/methane
gas, ocean wave energy, hydro power and municipal solid waste projects inall six of the New England states. The "Green RFP" projects are expected
to help provide emission reductions and to stimulate the market forrenewables. In evaluating the projects, though price carries the most
weight, a project which exceeds NEES' avoided costs may still beconsidered if it provides environmental offsets. Project selection will bebased on: price, environmental characteristics, resource type, technology,
developer experience, financial strength and site specific characteristics.
NEES did not accept bids from fossil fueled cogeneration projects, IPPs.utility generators or conservation and load management programs. Projects
had to be at least 0.5 MW but no larger than 20 MW and be operational by
January 1, 1997. 

Example: New York 

New York's 1991 State Energy Plan includes a requirement thatutilities procure 300 MW of a "diverse range of renewables" by January 1,
1994 (on-line by 1998) in what is described as a "market
test/demonstration program." Policies currently being developed by thePSC will provide guidance to utilities in implementing this strategy, and 
will include: 

- alternative methods of procuring capacity; 
- "differential treatment" for emerging technologies (solar, wind, and

hybrid) as compared to mature technologies; 
- responsibilities of individual utilities and power pools to obtain 

capacity; 
- requirements for diversity in selecting technologies; and 

: NEES PLAN 3: Environment, Economy, and Energy in the 1990s, New England Electric System. 
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setting an acceptable price premium, above utility avoided costs, 
which utilities will be expected to pay to procure the new capacity. 
The price premium should consider the various benefits of expanded
renewable resource development, including environmental 
externalities, economic development, price certainty, fuel diversity 
and security, and should be assessed for its overall rate impact. 

Fuel Preferences: Though not a set-aside per se, fuel "preferences" can be 
established to give utilities the authority or requirement of selecting some resource 
types over others.28 In New Jersey, for example, renewables have been 
relatively successful in bidding competitions since priority was given to MSW and 
indigenous fuels. Michigan state law requires each utility to purchase up to 120 
MW of power from MSW facilities. (See Appendix F.) The Northwest Power 
Planning Act gives preference to conservation and renewables before other supply 
options in planning, RD&D and resource acquisition. Commissions can provide 
utilities with policy direction through preferences which, if combined with 
effective programs, can result in increasing the use of renewables. 

"Pre-Testing" the Bidding Solicitation: There is value in testing methodologies
before applying them to important decisions. For this reason, solicitations could 
be pre-tested against a roster of surrogate facilities to check for technology bias, 
to test the combined effect of assigned factor weights, .,nd to see whether other 
ranking factors result in intended and/or acceptable outcomes. This could occur 
during the drafting of the RFP and at a commission review. Also during the 
process, an industry advisory group or collaborative could provide comments from 
the point of view of the technology developers and the financial community. 

Other Bidding Notes: Competitive processes should be designed to rank projects
with the highest ratio of value to busbar cost. The top-ranked projects selected 
should be those with the least risk-adjusted cost. Information could be required
from bidders regarding project risk profiles that are consistent with the risk factors 
and cost-adjustment methodology used in the IRP. All resources should be treated 
consistently with regard to requirements for site control and fuel availability. 

Issues Regarding Utility-Owned Resources 

in the past, utility owned re-gutrces have been built on a cost-plus basis and 
ratebased. This may not be true in the fut-zc. One of the results of ratepayer 
experience with NUG contracts is that ratepayers like the idea of paying for
 
performance and putting the risk of cost ove~r~ns and non-performance onto the
 
builders/owners of the project. Some regulatory con'missions such as
 

"' Fuel preferences may be established for reasons unrelated to the provision of electricity, e.g. to reduce 

landfill requirements. 
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California's, have told utilities that recovery of costs from future utility projectswill be accomplished on a pay-for-performance basis under the same type of 'ermsand conditions as for non-utility generators. To the extent that utilities have little or no experience with various renewable resource technologies, they may be
unwilling to accept the performance risks associated with an unknown resource
and remain with the technologies with which they have experience. 
 Prior RD&D
experience can help to alleviate this problem.


The difference between the cost of a private renewable 
resource projectand a ratebased renewable resource project may be a good measure of the cost oftransferring that risk. As utilities begin to move into direct ownership of
renewables, and as institutional structures change, the cost of utility assumption of
performance risks of different technologies may become an important

consideration.
 

Innovative Financing Mechanisms/Utility Incentives: If an electric utility is
building, owning and operating renewables and putting those costs in the ratebase,
little additional incentive may be needed beyond that. 
 (See, for example,description of Idaho Power's Solar Photovoltaic Pilot Program in this appendix.)

However, if the renewables 
are built and owned by non-utility developers, the
costs are expensed and there are no shareholder benefits. 
 This is a major barrierto NUG projects of all types but it is particularly problematic to renewables since

they have been built primarily by non-utility developers.


One remedy would be to pay the utility a fee, on a per-kWh basis, for
purchasing energy from NUG renewables. Ratepayer groups have tended to
disapprove of this suggestion unless the fee comes out of avoided cost rates, 
 whichare already quite low in most places. Some ratepayer groups have also objected
to the fee coming out of avoided cost, however, on grounds that it might cause the
utility to raise avoided cost rates (or allowable bid prices) higher than they should
be. Another suggestion is to give shareholders a slightly higher rate of return 
as areward for investing in renewables. Objections to this generally center around
two points: 1) a utility should not have to be rewarded for doing what it should be
doing anyway, and 2) if the ratebase is shrinking, increasing the rate of return

ultimately will not solve the problem.


In an article on this topic,29 Commissioner Barnich of Illinois stated:
 

Incentive ratemaking must be viewed only as a transitional step
along the road to open competition . . Unfortunately our focus has 
not been on developing incentive mechanisms that promote
investments in new technologies, which in turn cut costs longer
term . . . We must apply incentive regulation only to those services

that retain some serious dimension of natural monopoly. To do
 

: Terrence L. Barnich, "The Challenge for Incentive Regulation," Public UtilitiesFormightly, (June 15, 1992) 
pages 15-17.
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otherwise only compounds the shortcomings presented by the old 
ratebase/rate-of-retum regulatory model. 

The challenge is to design incentive measures that encourage cost-effective
technologies and high quality service while promoting competition. Some 	utilitiesand their regulatory commissions are beginning to look at these issues. Thefollowing is a summary of some more recent 	ideas for providing utilities with
motivation to finance, build or purchase more renewable resources. 

Joint Ownership Arrangements: The utility could become part owner of aproject 	selected through a procurement process (which takes into consideration
opportunities for utility joint funding) by providing equity funding and obtainingequity 	 returns.' ° This could allow the NUG to obtain the balance of financingmore easily due to the utility's backing and support. To do 	this would require: 

I. A mechanism to allow rates to reflect the utility's portion of power
contract joint-ventures on a routine basis at the time the project 
comes on line. 

2. 	 Rolling the utility's portion of the project into the rate base using a 
periodic rate adjustment mechanism." 

3. 	 Developing a resource selection process that allows all participants
meeting the utility's criteria to be eligible for utility financing if
they so choose. Any differences in risk transfers would be included 
in selection criteria. 

4. 	 Evaluating the utility's portion similar to joint-utility projects based 
on the weighted cost of energy from the total project. 

The above method is a bridging strategy which can be used under the
present institutional structure. A variation of this strategy has in fact been used
recently (see Puget Power discussion below). If a utility chose to divest itself of
all its generation resources, more comprehensive investment strategies could be
 
developed.
 

10Autility cannot actually finance someone else's project at the present time because it would not be considereda "bondable property" eligible for capitalization for book purposes. 

11These should be flexible periodic adjustments (not in the General Rate Case, which is too rigid), on an annualforecast basis with a true up, similar to what is done in energy cost adjustment cases. 

G-30
 



Example: Puget Sound Power & Light Company 

Puget Sound Power's 1991 bidding competition results are
particularly noteworthy with respect to a variation of a wind project
proposal that was successful due to its inclusion of Puget Power as the 
project financier. 2 

Puget Power received three bids for wind power in response to its1991 RFP. Even with a 10% credit given by Puget to conservation and
renew,ble projects in the competitive bidding process,33 two of the wind
bid prices were above Puget's avoided cost (between 110% to 150% of
avoided cost). One of the bidders made an alternative bid proposal in
which it would build the project and sell it as a turnkey project to Puget,
which would then be ratebased by the utility. According to a utility
representative, and figuring the revenue requirements for its customers on 
a cost basis rather than a market-based price, the project came in under 
90% of avoided cost and was selected.' 

In addition to Puget's lower cost of capital, the apparent cost maybelowered in this arrangement because some risks are essentially transferred
from the developer to the utility and its ratepayers. With NUG ownership,
project costs are recovered on an output basis and the developer incurs all
project risks, including equipment performance, resource quality, siting,"acts of God" damages, etc. In a turnkey arrangement, the developer
guarantees the equipment and possibly some degree of performance, but 
may not incur resource quality risks, siting optimization costs, and other
factors unrelated to the equipment and its installation. So long as the
utility acts prudently in acquiring the project, it is the utility's ratepayers
who bear these risks, as with traditional utility plants. Therefore, while 
apparent project costs are lower in a turnkey arrangement, the utility andits ratepayers may bear more of the traditional project risks rather than the 
non-utility developer.

Project costs can also be lowered in this type of arrangement
because the utility can spread costs over a longer debt-repayment period(usually 30 to 35 years) than a non-utility developer could do with project
financing. With NUG ownership, debts would have to be repaid in a
shorter time period (generally 10 to 17 years), driving revenue 

n A related development is BPA's bid solicitation for wind RD&D projects which requires joint utilityinvolvement. See discussion in this appendix. 

33 The Washington Utilities and Transportation Commission allows each private utility to determine for itselfhow it will handle externalities. The 10% method was developed by Puget Power. 

34 Corey Knutsen, Vice President of Corporate Planning, Puget Sound Power & Light Company, written/
communication (June 3, 1992). 
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requirements up in order to afford to pay a rate-of-return to investors after 
meeting the large debt payments. Utility tax benefits can also reduce 
project costs. 

Moreover, Puget's evaluation criteria were generally favorable to 
renewables because they included a preference for resource and fuel 
diversity and for small resources of less than 70 MW which increase 
planning flexibility, ease integration into the transmission system, and 
reduce overall risk from project cancellations or outages, according to 
Puget. 5 The utility was also concerned that its credit rating could be 
down-graded by credit rating agencies who view purchased power as 
equivalent to debt obligations (see discussion in Chapter 9). The utility 
therefore included the development of its own resources as a goal in its 
integrated resource planning and resource acquisition criteria. 6 

Potential concerns over these NUG-bid/utility-own arrangements 
may include whether utility ownership provisions compromise the integrity 
of the bidding process, whether such an arrangement might be best 
presented as a utility proxy plant, and whether utilities should continue to 
recover costs on a cost-plus basis rather than on a performance basis. 

Some technologies or companies may be in a better position than 
others to work with utilities on these types of joint projects. For example, 
geothermal companies tend to be big enough that they may not benefit 
from a joint arrangement with a utility. Some wind development 
companies that do not manufacture their own equipment may have no role 
to play in a jointly-developed turnkey project. On the other hand, 
photovoltaic systems are frequently sold by manufacturers who find such 
partnerships very attractive. 

Example: Washington Public Utility Districts 

Several Washington public utility districts (PUDs) established the 
Conservation and Renewable Energy System (CARES) in December 
1991.37 CARES is a joint operating agency which will finance, design 
and implement conservation and renewable energy projects for its PUD 
members. The unique benefits offered by CARES are low-interest project 
financing through tax-exempt bonds and economies of scale from 
combining the financial and technical resources of the PUDs. CARES will 

35 "September 1991 Request for Proposals: Long-Term Purchase of Resources from Conservation and 
Generation Facilities," Puget Power (April 17, 1992), p. 7. 

36 Ibid. 

" For more information contact Brian Waiters, Energy Services Director, Washington PUD Association (206) 

682-3110. 
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not install and operate projects, but will finance, negotiate, and manage
contracts awarded to private resource developers. Utility staff and private
firms will develop and manage the projects themselves. These developers
can include individual businesses such as a supermarket chain that wishes 
to install efficient lighting or an industrial consumer that wishes to install abiomass-fueled cogenerator. The major purchaser of the energy developed
through CARES projects is anticipated to be the Bonneville Power 
Administration. 

CARES will assist in fulfilling the goals of the Northwest Power 
Planning Council's 1991 Northwest Conservation and Electric Power Plan
by facilitating the development of conservation and renewable energy
projects by small to mid-sized utilities. At the same time, the projects will
spread economic benefits of energy resource development across 
economically-depressed rural counties. 

Downstream Utility Ownership: Some PUCs are moving away from ratebasingutility projects towards pay-for-performance contracts for utility (as well as non
utility) projects, e.g., the Diablo Canyon nuclear plant in California. One way toallow utilities to ratebase projects while also keeping costs down would be toallow a utility to purchase/ratebase a NUG facility 7 to 10 years after the start of
operation (or at the end of debt-service period). Prior to the utility purchase, the
NUG would be paid based on performance, which would deter "gold-plating," butthe utility would be allowed to ratebase the project once performance has been 
proven.
 

The Utility as Banker: If it were possible to eliminate potential conflicts of
interest and ownership bias, it might make sense for investor owned utilities to act as bankers for NUG projects using shareholder money and receive a non-regulated
return. Utility shareholders could finance renewable energy projects which havebankable contracts and power purchase agreements (in a blind trust in the parent
utility's service area), acting as a bank/investor offering competitive rates. Or a
utility without any building program could offer financing (using shareholder
 
money and ratebasing the investments) at competitive rates for any winning bidderin its service territory, thus creating an investment opportunity in an area where
utilities have experience and expertise. The critical issue is avoiding inappropriate 
use of monopoly/monopsony power. 

Institutional Changes: Other ideas to encourage utility interest in renewables as
suggested in a Union of Concerned Scientists' Report' include: 

Ji Supra note 5, p. 22. 

G-33 



* 	 Create a vice-president-level division charged with developing 
alternative energy sources. 

* 	 Create interdepartmental working groups to evaluate potential 
opportunities for renewable energy development, such as stand
alone dispersed generation and PV systems for grid suprort. 

* 	 Explore partnerships with other groups, such as farmers and paper 
and pulp manufacturers, to develop renewable resources on a cost
shared, profit-shared basis. 

Other Marketing/Financing Concepts 

"Super QF"Concept: Envisioned in this concept is a project cooperative that 
would "bundle" renewable projects for power sales within a regional area. The 
coop would act as an agent and sell renewable power from these bundled sources, 
arranging for firming and transmission services. To quality under PURPA 9 , 
fossil fuel projects could account for no more than 25% of total power for firming 
purposes and total utility ownership (in the entire bundle) could account for no 
more than 50%. 

A "Super QF" would add value to renewable resource projects by: 

- providing dispatchability
 
- providing greater reliability than one seller alone
 
- providing security for front-loaded contracts
 
- having only one entity arrange for transmission services
 

All of these benefits contribute credibility and market diversity, and overcome 
perception problems associated with intermittent resources. 

Marketers of fossil generation might like to diversify their product line by
adding a premium renewable product. Marketers could add value to their fossil 
power by using excess capacity to firm the renewable power thus allowing them to 
sell that excess as part of premium power product. 

A Super QF might be particularly attractive to serve markets in the upper

Midwest, or to serve rural electric cooperatives where dispatchability is required.
 
This would allow renewables to serve small, diverse markets that might be
 
difficult for any single renewable facility to serve.
 

This concept could be expanded to include a financing arm which would
 
obtain capital from institutional investors and possibly utility shareholders but
 
which would operate at an arms-length relationship similar to a bank or other
 

- If itwas determined that there were sufficient benefits to maintaining a QF designation, there would probably 

need to be a ruling by FERC (or legislation) which would allow this type of bundling/firming of QF projects. 
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financial institution. The entity could operate as a new type of wholesale utility or 
a non-profit cooperative. This type of bundling of renewable energy investments
would allow institutions to finance larger "chunks" of renewable energy projects at 
less cost (by reducing transactional costs and the investment risk associated with 
any particular project).' Many complex issues would have to be worked out to
facilitate this concept, possibly including both state and Federal regulatory
approval. (See Washington Public Utility Districts for a description of an 
arrangement between public utilities that provides some of these benefits.) 

End-Use/Direct Marketing Programs 

End-use programs are those in which the utility provides services on the
customer's side of the meter and whose costs are recovered through special tariffs. 
They are distinguished here from niche renewables applications which are within
the utility's traditional realm of operations. Uses include both grid-connected and
off-grid applications where the utility might market the service/device and the end
use customer pays the utility for the service/equipment. Examples include 
microwave repeater stations and communications systems, cathodic protection,
residential or commercial lighting, water pumping, data acquisition sy.ems, and 
stand-alone generation for larger, off-grid loads. 

Off-Grid P'otovoltaic Systems-Idaho Power Company: In what is believed 
to be the first such program among the country's investor-owned utilities, Idaho
Power has launched a three-year pilot program that would enable some of its 
customers to receive power from a photovoltaic electricity generating system
rather than the company's electrical grid. This program will allow the utility to
develop decentralized renewable energy systems in a manner that is consistent

with traditional cost-of-service utility methods, and that complements the PV
 
industry by providing PV information, aggregating the market, and providing a 
distribution network. 

The PV program is part of a larger Idaho Power effort to pursue renewable 
energy resources which includes a solar demonstration project and active
examination of geothermal and wind technologies.' 2 The utility sees lie 

White Paper on Renewable Energy Financing Barriers and Constraints," prepared for the WorldResources Institute by the Investor Responsibility Research Center. November 1991 DRAFT. P. 16. 

" Information sources: 'Idaho Power Announces Solar Photovoltaic Pilot Program," Idaho Power press release(August 3, 1992). attached fact sheet and statement of CEO and Chairman of the Board, J.W. Marshall; and Sept.9, 1992, telephone interview with Larry Crowley, Senior Manager of Strategic Planning, Idaho Power Company. 

,2 Idaho Power was the first utility outside of California to participate as full utility sponsor in the Department 
of Energy's Solar 2 central-station solar thermal research project in Barstow, California (see Appendix X), in whichit has invested $I million. Additionally, the utility is now negotiating terms for a share in a 50-MW U.S.Windpower commercial project in the Rattlesnake Hills area of Washington State, a joint effort with Portland 

G-35
 



development of these renewable resources as a natural progression from its current 
resource base which is two-thirds hydropower. Though no capacity is anticipated 
to be needed until the 1997-1998 time frame, the company is currently 
investigating the potential of renewable energy to provide that capacity. This is a 
primary focus of the utility's new strategic planning division. 

In the statement announcing the PV program, the utility's Chairman and
 
CEO J.W. Marshall said that the program marks "a first bold step into a new era
 
that may transform how we as a utility serve the public." The Chairman went on
 
to say: 

[The] emerging availability and affordability [of these technologies] will 
cause us in coming years to redefine the way we serve our customers and 
the way we as energy suppliers think of service. It's an evolution-if not a 
revolution-that we eagerly embrace . . . We believe that the experience 
we gain during the pilot period will enable our personnel and the 
regulatory commissions and their staffs to gain information regarding the 
cost-effective use of PV technology and position all of us to make more 
informed decisionF regarding the next round of cost-effective applications 
of solar PV technology . . . We believe the benefits of this program are 
significant, not only to the Company but to our customers and our 
stockholders. 

Idaho Power obtained PUC approval for a special tariff for the PV
 
program in September, 1992, to design, own, install, and maintain PV systems at
 
remote sites that would otherwise require expensive line extensions. The cost of
 
running an extension line to remote sites-which averages $20,000 per mile and
 
significantly more in rugged terrain-makes installation of a PV system at the 
point-of-service financially advantageous for the consumer. Suitable sites include
 
remote residences and vacation homes, stock watering wells, sign lighting and
 
communication sites Rather than being metered and billed for energy consumed, 
the customer would pay Idaho Power a fixed monthly facilities charge.
 

The company has capped investment in the program at $5millior. and set
 
the maximum expenditure for a single system at $50,000. A small PV system
 
serving a single residential customer is projected to cost approximately $10,000.
 
The customer's monthly payment to Idaho Power for the design, construction and
 
ongoing maintenance of such a system is estimated to be about $160. The system
 
will be centrally-assembled and self-contained, and will include regulators to
 
prevent overcharging or discharging during times of non-use, inverters to convert
 
the direct current to alternating current, and a battery storage and back-up
 
generator system to provide electricity during periods when the PV system is not
 

General Electric, PacifiCorp and Puget Sound Power and Light. Finally, the utility is working with a number of 
geothermal companies to investigate geothermal resources in Vail, Colorado, and southern Oregon where projects 

might be developed by the geothermal companies and sold turnkey to the utility. 

G-36 



functioning (such as prolonged periods of darkness or cloud cover which is notunusual during the winter months especially in northern areas of the utility's
service territory). 

The utility will train its district office staffs to provide information on theprogram, and will use its existing engineering staff to design the systems and toprovide ongoing maintenance. Assembly and installation of the PV system will bedone by outside contractors with the costs paid by Idaho Power.
Idaho Power expects to implement the program in Idaho by Fall, 1992.The utility will seek approval for the program from the Oregon and Nevada utilitycommissions so that it can provide the service to customers in its southeast

Oregon and northeast Nevada service territories as well. 

Off-Grid Photovoltaics-Colorado: In the first action of its kind in the U.S., theColorado Public Utilities Commission amended its electric line extension rules toinclude a provision for informing customers who apply for new electric line
extensions about the comparative economics of photovoltaic systems."

Consumers could then opt to purchase a PV system instead of paying line..extension costs. No provisions were made to involve the utiliy, in cusiomeracquisition of PV systems (as with the Idaho Power plan, above), though some
related issues are under consideration. 5 

In Colorado, the cost of a line extension ranges anywhere between $10,000to $60,000 per mile, depending on the terrain. The break-even distance from theexisting grid for the PV system is typically about 800 feet. According to thePUC, the cost for installing a complete photovoltaic system in a typicalphotovoltaic-powered house, which uses 150 kWh/month is approximately$15,000. The cost comparison favors photovoltaics the further a house is locatedfrom the nearest feeder line and the lower the load requirement. According to
PUC officials, the use of photovoltaics has environmental, as well as economic,
benefits since no intrusion into the existing landscape would occur. 

43 The back-up generating system, which may be a propane generator, is more cost-effective than increasingstorage capacity to ensure reliability. Systems will be designed to run 80% of time on the solar/storage system and20% of the time on the propane-renerator. Not all systems will require a back-up generator (e.g. water pumpingsystems with storage tanks). 

" Information in this section is drawn from: "Colorado PUC Mandates Solar Cost Comparisons," ColoradoPUC News Release (Feb. 5, 1991); Amendment to Rule 31 of the Colorado PUC's Rules Regulating the Ser ,;iof Electric Utilities (addition adopted Jan. 23, 1991); "Colo. PUC Tells Utilities to Co,-tare Line-Extension Costs,Photovolaics, Electric Utility Week (Feb. 18, 1991); "V-Related Activities in Colorado," SERI Research Update,Solar Industry Journal, Third Quarter 1991. 
,5In a May 11, 1992, hearing, one area cited as needing further discussion was the possibility of providingutility construction cost allowances for photovoltaic systems. Currently, residential customers who request a lineextension, where the cost is in excess of the average cost of line extensions, receive up to a $340 contributiontowards the cost of extending a line. A similar utility cost allowance for photovoltaics may encourage their use.Another issue identified was the need to improve public awareness of the availability of the free cost-comparison. 
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In order to receive such a cost comparison, an applicant for a new line 
need only provide the utility with an estimate of monthly kWh usage. Though the 
rule originally allowed utilities to charge for estimates when the ratio of monthly 
kWh usage to line extension mileage is greater than 1,000, the Commission and
 
the parties later agreed that the charge was unnecessary and count'rproductive.I
 
A modified rule was formally adopted in August, 1992 that removed the utilities'
 
obligation to offer a service for loads exceeding 25 kW. In performing the
 
comparison analysis, the utility will consider line extension distance,
 
overhead/underground construction, terrain, other variable construction costs, and
 
the probability of additions to the line extension within the life of the open
 
extension period.
 

Rooftop/Substation PV Applications: Some commercial and industrial customers
 
put a much higher value on power quality and reliability than does the general
 
customer base (e.g., microchip manufacturers and other manufacturers or service
 
induistries which experience serious consequences when outages occur for even a 
few seconds). These customers are willing to pay a premium for high levels of 
reliability, which could bu provided by a PV/storage system at substations. 
Substations are often located at the building or office park level where the PVs 
could be located. These customers could be charged a premium rate to pay for the 
extra service, or could pay for the system through a purchase or lease program. 
If the business park involved a number of different companies, a special 
assessment district could be created to impose a tax to pay for the premium 
service. 

Green Pricing: In a paper by David Moskovitz for the World Resources
 
Institute, 7 a proposal was made for "Green Pricing":
 

Regulators and utilities should experiment with innovative "green pricing" 
optional rates which give consumers a choice of increased reliance on 
renewables. 

As proposed, when a customer elects the green pricing option, the utility
 
obligates itself to acquire new renewable resources which it would not otherwise
 
acquir- under existing least-cost planning methods. According to the paper, the
 
optional green rate is to be priced "perhaps 10 percent above" the ordinary rate
 
and should cover the incremental cost of the new renewable resource. The
 
primary obligation of the utility is to acquire (buy or build) new eligible renewable
 

in an amount equal to the green customers' pro-rata contribution to
resources 

'6 Interim Order of the PUC (Docket No. 92R-247E). 

" David Moskovitz, Renewable Energy: Barriersand Opportunities; Walls and Bridges, a paper for The 

World Resources Institute (July 1992). 
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fossil 	fuels. Green 	Pricing is not intended to be a substitute for continued leastcost planning efforts. "Green pricing simply provides customers with amechanism to accelerate renewable development beyond the level that is justified
using sound least-cost planning. "48

Perhaps the most intensive discussion about diis concept has occurred inCalifornia, where Southern California Edison proposed a pilot 	program andassembled a broad-based advisory board which met for discussions for severalmonths in 1992. In November, SCE decided to place the program on hold due toa lack of support from several members of the advisory board. Concerns

expressed by the board included:' 9
 

M 	 Unclear program goals-whether the program was to acquire powerfrom renewables at the lowest possible cost, or to promote
technology advancement, which would cost more. The goals of the program have important implications, and affect the shaping of 
program structure and the mix of technologies that should be 
targeted for acquisition. 

M The lack of a clear program rationale to determine when renewablesrequire a premium and when they do not (since some renewables are judged to be currently cost effective in California). Preliminarycalculations of the "premium" required (i.e., the value of the greenpower 	relative to the cost of the power being offset) was zero in some cases,m" implying that, depending on the assumptions and thedesign of the program, Green Pricing may not be necessary in 
California. 

M 	 A concern that costs would not be fully covered by volunteers, andthat some costs might be imposed on non-participants. 

The appropriateness of funding a public good through contributions
rather 	than through taxes or through the market. Whether avoluntary funding program may establish in the public's mind theidea that renewables are "nice" 	but not worthy of serious support. 

4 Id at p. 42. 

"9 Based on statements made at board meetings, observed by the authors, and written statements to SCE byadvisory board members. 

I Calculations indicated that wind would be cost effective for SCE (system benefits are greater than contractcost) with or without the inclusion of environmental benefits and assuming either low or higher gas price forecasts.Geothermal was cost effective with the higher gas prices on a direct cost basis but needed strong environmentalbenefits to be cost effective with the low gas prices. Solar needed both high gas prices and strong environmentalbenefits in order to be cost effective. 

G-39
 



The risk that promotional efforts may incorrectly "educate" 
consumers that renewables are expensive and necessarily require 
extra money to acquire. 

A risk 	that administrative and marketing costs would be high. 

M 	 The appropriateness of including only residential customers; some 
believed that industrial and commercial ratepayers should also be 
included. 

M 	 The risk that participation would be low, due to its voluntary 
nature, which would reflect poorly on renewables. 

Whether the program, if successful, might end up replacing the 
renewables acquisition program proposed by the CPUC by 
displacing the need for new renewables capacity. 

A variation of the Green Pricing concept has been employed in Florida by

Gainesville Regional Utilities (GRU),5 ' which has a total customer base of
 
56,000. The Gainesville program will make no commitment to consumers to
 
purchase any particular amount of kWhs with the money, and is targeted

exclusively toward the purchase of photovoltaic panels (PVs). GRU envisions a
 
$1 "check-off" on monthly bills, but until the billing system can be changed, GRU
 
is planning to include a "deposit slip" in monthly bills that can be filled out by
 
customers and mailed to a trust fund set up at a local bank, coincidentally named 
"The Sun Bank." With the money collected, GRU will buy as many photovoltaic

(PV) panels as can be afforded. The utility expects a return rate of about 3.6%,
 
or about 2,000 customers, and estimates that those paying will contribute $3.09
 
each per month, for a total of $73,000 flowing into the project annually-a
 
substantial amount for this small utility.
 

This type of program may be appropriate for small public utilities that do
 
not have the ability to fund large research and development efforts of their own,

but that want to gain experience with technologies that will be of interest in the
 
future.
 

Green 	Pricing with Reciprocal Benefits: One objection to some Green Pricing
proposals is that the participants paying for renewables do not reap many of the 
benefits. A possible variation of the concept, though perhaps more complicated to 
implement, would be programs that offer participants reciprocal value for the 
price 	paid. These benefits include power and rate stability, and may require only 

" Information obtained from July 15, 1992. interview with Roger Westphal, Electric Utility Engineer, Strategic
Planning Division of Gainesville Regional Utilities, and materials subsequently provided by Mr. Westphal. 
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a small a price "premium 52 depending on the value of the application. Theexamples below are some initial ideas for such programs. Where photovoltaicsare use, as the illustrative technology, other highly modular technologies could beused, such as dish-sterling solar thermal and small wind turbines depending onland and resource availability. 

Rooftop PV Application/Peak Rate Offset-This concept involves theutility selling or leasing to customers PV systems that would be installed oncustomers' roofs or adjoining land. Consumers on time-of-use pricing woulddraw power from these systems during times of peak demand offsetting airconditioning loads and avoiding peak rates. The accounting would be similar toexisting demand-side management programs in which utilities fimance energyefficiency measures purchased by the consumer. The most important factor in thisscenario would be the peak rate being paid by the consumer and the coincidenceof the solar resource with peak demand. The relative quality of the solar resourcewould be less important (e.g., such a program may be more feasible in theNortheast than in the Southwest depending on peak rates). Participating customerswould most likely be commercial or small industrial customers that pay on a timeof-day rate system." 

Providing Rate Stability to Participants-S table long-run costs are one ofthe major benefits of renewables. A program could be developed that offered
electric rates for 15 years at a guaranteed low escalation rate (or a "levelized"
rate). Though it would be difficult to offer this benefit to individual residentialconsumers due to problems of long-term commitment and because legal issues
may arise, larger groups may want to "opt in" to such a program because they
value rate stability. These groups might include rental or condominiumcomplexes, a large industrial complex, an office park or large office tower, oreven city, county or state facilities. Formal commitments could be made througha negotiated contract with the utility, or through a special assessment district. 

Providing Offset Credits to Participants-The Massachusetts Deparunentof Environmental Protection and PUC, and the New England Electric System areinvestigating Green Pricing as a method for industries to obtain offset credits toassist them in complying with new Clean Air Act requirements. This wouldprovide green pricing participants with a tangible benefit, along with public
relations benefits that might include a "Green Seal" for their products. 
 A broad

" If no price premium was required for the measures to be cost effective, the programs could be promote.. asniche markets or DSM programs rather than as "Green Pricing" programs. 

" Large industrial uscrs often benefit from special, attractive rates negotiated by the utility to avoid bypass.Commercial and small industrial consumers, which cannot consider self-generated power, often pay the highest raesin some cases upward of 40c/kWh for peak power. 
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based advisory group has been set up to discuss the development of such a 

program. 

Programs for Niche Applications of Renewables on the Utility System 

This section only discusses cost effective niche applications on the utility 
system where the investments would be ratebased. Where the 
application/technology is not yet cost effective but shows long-term promise of 
providing cost-effective service, the investments would be proposed and financed 
through utility RD&D programs. (See RD&D section which follows.) 

Transmission line augmentation, sectionalizing switches, small power 
storage systems, and other special utility services have no home under many
regulatory systems. Even if they are acceptable for utility RD&D programs there 
is seldom a program for their acquisition because calculation of their value (and 
thus allowable cost) is difficult with current tools. Are they demand reduction 
options, supply options, operational expenses or something else? Part of an 
RD&D program for renewable technologies should include tools for cost 
effectiveness valuation and the issue of an appropriate acquisition process. 

Finding and encouraging niche applications for renewables is important for 
moving these technologies toward full commercialization. At the same time, when 
renewable resource technologies provide niche services at lower cost than 
traditional technologies, ratepayer dollars are saved. Tough this category
includes end-use programs, these programs are described in a separate section 
(above). For an example, see the description of PG&E's Kerman Project in Box 
H, Chapter 6. 

Research, D,velopment, and Demonstration/ 
Co nmerciL.!0a. ion........
 

Research, Development & Demonstration/Commercialization efforts are 
particularly important to renewable resource technologies for three reasons: i) 
resources need to be confirmed and characterized in new resource areas; ii)
technologies or technology applications may function differently 
in new configurations or climates; and iii) there are numerous possibilities for 
new technologies and technology hybrids which are not yet cost effective but have 
excellent potential to serve customer needs if a good commercialization strategy 
brings costs down. 

There are two basic strategies to improve the efficiency of RD&D 
investments and to accelerate development of local renewable options: 

(1) Invest in utility or region-specific RD&D efforts that resolve local 
integration issues related to renewable resources, provide local resource 
quantity/quality data, reduce siting/permitting conflicts, identify utility-specific
applications, provide direct utility experience, and otherwise increase the cost
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effective renewable resource options available. These activities may be 
undertaken by utilities and, in some cases, by state agencies.

(2) Extend utility/ratepayer RD&D investments by conducting selected joint
ventures with utility or private-sector projects that can provide power as well as
RD&D data and experience. Avoided cost can be paid for the power produced
from a successful project, with utility ratepayers paying an "RD&D adder" for the
RD&D benefits. The project developer (either a NUG or the utility shareholder)
takes the downside risk that tht project may not produce useful power in exchange
for a premium price if the project is successful. In some areas there is also a
need for local utility RD&D efforts that may not be expected to produce power
but that are critical to local renewable resource development and should receive 
favorable regulatory treatment. 

The RD&D activities suggested here are designed to supplement, not 
supplant, other national and industry efforts. 

Because this is a fairly new area of consideration, the examples are few. 
One of the most extensive commercialization proposals to date has been that of the 
Northwest Power Planning Council which is included here in some detail. 

Example: NWPPC's Resource Confirmation Program 

The Northwest Power Planning Council has developed an innovative 
and practical framework for encouraging renewable resource developers to 
explore and confirm the renewable resource potential in the Northwest and 
prepare for its future development on a large scale. The concept of the 
NWPPC's "Confirmation of Renewable Resources" program is to spend a
relatively small amount of money in the short-term to significantly lower 
development costs over the long-term. The program is designed to provide
Northwest utility planners with: 

1) a greater diversity of resource options; 

2) more information about and experience with those options, allowing

better decision-making;
 

3) shortened lead-times for bringing new resources on line when they are 

needed;
 

4) the infrastructure necessary to accommodate these new resources; 

5) reduced environmental impacts; and 

6) improved performance and lower costs when larger amounts of these
 
resources are needed.
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This concept is outstanding for a number of reasons. First, it is 
specifically focused on renewables since that was identified by the enabling 
legislation as the preferred new supply source for the future. Second it 
focuses on commercialization of renewables in the Northwest. And third, 
to craft the program, it used a type of collaborative process including 
utility, regulatory and industry experts. It should be noted that this was 
part of a regional planning effort whose recommendations are, for the most 
part voluntarily implemented by the utilities in the region. This makes the 
programs apparent success even more surprising, even to those who were 
involved in its creation.54 

The prog-am recommendations focused on what could be done to 
foster the cost-effective development of geothermal, solar, wind and ocean 
generating resources 5 in the Northwest. The discussions initially focused 
on "traditional" R&D types of projects - hardware testing, new hardware 
design, etc., however it was soon determined that most of that work either 
provided no unique informationltools for the Northwest or it was already 
being done by federal laboratories, at EPRI, or elsewhere. It was decided 
that where RD&D value could be added specific to the Northwest was in 
the areas of Resource Confirmation, Permitting/Sitting Issues, Systems 
Integration and Reduced Project Development Lead Times. The 
underlying program principles included: 

" Focus on region-specific problems
 
" Minimize project development time in advance of need
 
* Spread costs and risks among those who benefit 
* Design activities to achieve multiple goals and benefits 
* Give priority to resources promising:

• Low or declining costs 
• Abundance 
• Modest environmental effects 
• Short lead time, and 
* Modularity 

During the two years during which the RD&D Committee developed the "Confirmation Agenda," concern 
was expressed at virtually every meeting that it was unlikely anything tangible would ever come of the effort 
because there was no real mech.iism to force utility participation. However, improved information, public 
pressure, changed resource needs and changing environmental regulation converged to bring about early utility
participation. Only time will tell if all the goals and strategies of the agenda can be achieved through voluntary 
utility participation. 

11 Work is currently underway on the investigation of and recommendations for advanced biomass. The 
Northwest already has quite a few traditional biomass projects and it was not initially felt there ., is.ny real need 
for an RD&D agenda inthis resource area. Itwas subsequently decided that advanced biomass technoiogies should 
be added. 
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* Focus on activities fostering the resource in general versus specific 
projects. 

See Attachment 1 at the end of this appendix for an actual list of 
recommended measures. 

Funding Methods: The funding method devised for the demonstration 
projects is a key and innovative element of the program. The energy costs
of a non-utility developer's demonstration project may range from 6 cents 
to 8 cents per kilowatt-hour, and possibly higher. Since these costs will
likely be higher than the marginal cost of new resources during the early
years of operation, the difference, or "premium," will be paid out of
participating utility R&D budgets. The premium will decline as the
marginal cost of new resource increases over time. Since the projects will 
not come on line for several years, the premium required above avoided 
cost may be much less than anticipated if forecasted demand proves too 
low. 

In this way, the developer takes the resource development risk
while utility RD&D money is used for the buyback premium if the project
is successful. The total cost of the program and rate implications are
therefore limited while indigenous, environmentally-preferable resources 
are being cultivated. 

Program Process: As notable as the program itself is the regional
planning process by which the program came about, which included the
active involvement of a broadly-based RD&D advisory committee.56 The
focus of the group was on the second "D" of RD&D - demonstration 
and really on "commercialization" of renewable technologies in the
Northwest. For each resource area, an industry committee was convened
which compiled a report with technology data and RD&D 
recommendations for consideration by the advisory committee. Once anRD&D agenda was developed for each technology, it was submitted to the
NWPPC for consideration in the final plan. Now that these actions have
been approved in the final plan, BPA and various Northwest utilities are
adopting pieces of the program as appropriate to their utility (see
discussion on BPA, below). 

Resource Confru-mation: One of the main activities for all technologies
was resource confirmation for the Northwest area. A review of the
recommended activities indicates the variety and comprehensive nature of
each technology agenda. Some of the activities can be conducted 

The committee was comprised of representatives from each participating utility, state energy offices, utility 

regulatory staff, NREL, environmental groups, and the renewable resource industries. 

G-45 

56 

http:committee.56


simultaneously, others build on the successful completion of the previous 
activity or terminate if the previous activity provides negative results. 
Resource confirmation activities included collecting data on the quality of 
the resource as well as quantity. There are ratepayer benefits to be gained 
if area-specific resource data is collected by agencies, etc., while site
specific data should be collected by .he project development company. 

Permitting/Siting: It was perceived that lead time could be shortened for 
many of the technologies if permitting and siting regulations and processes 
were streamlined. The RD&D Committee tried to anticipate potential 
permitting and siting problems on a technology specific basis and 
recommend actions which would both reduce the environmental conflicts 
and the time required for the siting and permitting process. 

Systems Integration: Virtually every utility is concerned about the 
integration of a renewable technology into their system if that technology is 
one with which they have had little or no experience (which is true for 
most renewables). In addition, there are region specific issues such as: 
the coincidence of intermittent resource supply curves with load curves, 
transmission line requirements for development of new resource areas, 
issues associated with developing resources on Native American lands, cold 
weather wind turbine performance, and identification of niche applications 
for photovoltaics on the Northwest utility system. 

Reduced Project Development Lead Times: Almost all of the activities 
already mentioned under Resource Confirmation and Siting/Permitting 
contribute to reduced project development lead time along with other 
commercialization goals. However there are a few activities which are 
exclusively designed to reduce project development lead times such as the 
"options" program. In this program project options are purchased, which 
means that all project developments pursued up to project construction: 
project design, site acquisition, resource monitoring (if appropriate), and 
securing of environmental and other siting permits. The utility purchases 
these project options, thereby paying for the project preparation and 
provides a power purchase agreement that goes into effect when the 
project's power is actually needed (see below for a description of the BPA 
Options Program). The project's developers commit to becoming 
operational within six months to two years (depending on the teehnology) 
after notification of need by the utility. This can be either a program to 
purchase power from NUG developers or a utility program to purchase 
turnkey projects from manufacturers/developers. In this way the utility is 
provided maximum supply flexibility through payment of pre-construction 
costs without having to purchase the project's output until it is needed. 
For greenfield resource areas, such a strategy may require commitments to 
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100 MW (nameplate) or more in order to reduce sufficiently the perkilowatt hour development costs to make the projects cost effective. 
Targeting greenfield areas, however, is a strategy that allows a resource 
area to be developed over time (as well as different projects) because it
provides an up-front commitment by the utility that allowsdevelopers/manufacturers to plan for sustained deveiopment. This type of 
program may be particularly appropriate where there are definite
indications of utility supply need within the planning horizon but the rate ofdemand growth has a significant probability of being greater than thescenario to which the utility is presently making resource commitments. 

BPA's Implementation of NWPPC Renewables RD&D Program: InJune 1992, BPA issued a solicitation exclusively for wind projects as a partof its overall Resource Supply Expansion Program (RSEP) whichimplements parts of' th NWPPC's Confirmation Agenda. The program
has two parts: a) Utility services (e.g., assistance with substations,
transmission, wheeling, and shaping) or other support services fordemonstration wind farms developed as joint ventures with regionalutilities; and b) Acquisition of output and utility services for up to 50 MWof wind capacity in one or more projects to be on-line by no later thanJune 1996. The criteria for project evaluation include: consistency with
the RSEP Wind Strategy (Wind Energy Resource Development Strategy forthe Northwest), the quality of the development team, the overall cost, thelevel of utility services requested, and budget constraints. BPA requiresthat all proposals have a utility joint venture partner. This is appropriate
for RD&D projects in that it allows the host utility to gain direct
knowledge and experience with the technology application. 

Other draft criteria include:" 

- projects must have a minimum capacity rating of 10 average MW 
and a maximum size not exceeding 50 MW. 

- There must be at least two pre-production prototypes of the turbine 
proposed for use in operation rated at no less than 150 kW. 

- All projects are required to allow access to the site and records forR&D purposes. All projects will also be required to supply hourly
and monthly operational data on each turbine and for the total 
project. 

From "Draft Threshold and Evaluation Criteria, Wind Strategy Element 2b Proposals," BPA (July 30, 1992). 
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Projects will be compared based on their adjusted system costs 
calculated by converting the 25-year nominal payment stream to a 
real levelized purchase price in 1990 dollars. 

Projects will be evaluated based on their ability to be sited, 
licensed, constructed, and operating by the proposed on-line date, 
and the ability of tl-e site to support additional development. 

Project selection will consider the ability to address different 
physical and institutional barriers at multiple sites, as well as 
different turbines at different sites. 

Environmental impacts will be considered, including construction 
impacts, visual and noise impacts, effects on birds and other 
wildlife, impact on unique habitats and endangered species, and 
transmission line impacts. 

Example: Bonneville Power Administration's "Options" Program 

Though not designed for renewable energy projects, the NWPPC 
has developed a "Resource Contingency Plan" or "options" concept for 
shortening development lead time and encouraging developers with 
promising projects in anticipation of need." The €ptions concept is being
implemented by the Bonneville Power Adminisr ,tinn as an "insurance 
plan" of sorts. 

Under the options program, resource developers are paid to begin
designing, siting, applying for permits and preparing environmental 
reviews immediately, and to be ready to deliver energy on three-years'
notice when it is needed.59 BPA may call upon these resources if demand 
changes faster than expected, a large generating facility is lost, major
changes in hydrosystem operation occur, or conservation efforts fail to 
materialize. 

BPA issued its "options" solicitation for 800 MW of any fuel type
in March 1992 and received responses totaling 7,842 MW of new firm 

SI See BPA's 1990 Resource Program (July 1990), p. 23, and The Resource Contingency Program, "Request 
for Energy Options" (March 1992). 

11 Because resource confirmation and data are needed before siting, etc. can an options program willoccur,
be not be part; Wi.arly successful for renewables unless this experience has already been gained. This is one reason 
that few renewable projects bid on BPA's options solicitation. 
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capacity, °or 10 t*mes the 800 MW it sought. 6 The overwhelming bulk ofthe capacity was gas and coal cogenerators, but 65 MW of wind projects
and 29 MW of geothermal capacity were also bid. However, the 10
projects selected in December 1992 for options contract negotiations
included 1,629 MW of gas-fired cogeneration, 609 MW of gas combinedcycle combustion turbines, ont 26 fW system sale from a utility, and norenewables. The resources selected have short lead times, and thereforethe NWPPC's intention of using the options program to shorten the leadtime of long lead time projects was not fulfilled in this instance. Further,with gas-fired projects comprising the bulk of the options, it will be verydifficult for BPA to continue to be a market for renewables. Renewableprojects will find it difficult to compete with optioned gas-fired plantswhich have had their lead times and riskiness lowered, and have siting

permits in hand. 
Many utilities .re watching BPA's options program; if it issuccessful, they may consider developing similar programs, or they maywant to modify the concept to better suit renewables which have not faredwell under BPA's "all-source" options program. 

S"Renewables Counted Among Proposals Received by Bonneville for New Capacity," The Solar Letter, p.
121 (June 12, 1992). 
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Chapter 9: Experience with Incentive Regulation
 

.9.1 Selected Xncentive Rnetulation Programs
 

In this section we examine the experience of regulators and 
utilities with selected incentive regulation programs. The
 
selection is illustrative of the types of incentive mechanisms of
 
particular concern to us here, namaly, Price Caps, Automatic Rate
 
Adjustment Mechanisms (ARAMs), and Sliding Scale Plans. We then 
present a comprehensive overview of state incentive regulation
prctiams in the electric utility industry. 

9.1.1 Price Caps 

We must turn to the telecommunications industry for examples
of price cap or "social contract" regulation. As disenchantment 
with traditional rate-of-return regulation has grown there,

interest in and enthusiasm for the pricing flexibility offered by 
a price cap approach haa increased. A number of states have
 
implemented price cap regimes for intrastate telephone services.
 
And recently the FCC has issued notices of proposed rulimakings 
on a price cap approach for interatate services of A'&T's and the 
Regional Bell Operating Companies. An econometric analysis done 
for the Federal Trade Commission indicates that direct-dial, 
long-distance rates for daytime, evening, and nighttime or 
weekend services are significantly lower in those states that 
have adopted a price cap approach.&/ This is not simply a 
result of the imposition cf severe price constraints for, actual 
prices remain below the ceiling in approximately half the states 
surveyed. Moreover, the result still holds after controlling for 
the possibility thvt price cap regimes were adopted by states
 
with already-low pricas, and vice versa.
 

The earliest example of price cap regulation in this country
 
was a plan ordered by the Mich.gan Public Service Commissir~n for
 
Michigan Bell Telephone Company.I/ It was adopted in 1950, on
 
the heels of a general rate case, for a three-year trial paric..

Rate increases were put into effect each October and were based
 
on the price level as measured by the Consumer Price Index for
 

82/ Whim mod Roors (L987). 

#_3/Face CLM6). 
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Of efficiency gains. 
It can also serve to erode any excess
profits from the previous period, i.e., profits that wer 
a
result of ftvorable economic conditions beyond the control of Jmanagement rather than to increases in operating efficiency. J
 

The new value of X 
was chosen in conjunction With the
results of a newly developed computer model using various
assumptions about the growth in demand for telecommunications
services, growth in market share of BT's competitors, changes in
input prices, and changes in productivity.
 

As Qnder the initial price-cap regime, there is no direct
link between permitted price inczases and quality of service.
Quality of service remains a major concern, however. An agreement has been reached between the Office of Telecommunications
'nd British Telecom that BT accepts contractual liability for
repair and the provision of new service. 
 Individual customers
receive a per diem compensation for delays lasting longer than
two days. 

9.1.2. Altomatic Rate Ad.&uztmnfnt MeChanisms 
Automatic rate adjustment mechanisms are the predominant
forn of incentive regulation program among state public utility
comnissions, although there are many variations on the theme.
Aut.Omatij' rate adjustments allow changes in input prices to be
passed on to consumers without the lengthy proceedings and high
adminitrative costs of formal rate cases. 
 Lengthening the interal between rate cases not only reduces administrative costs
but takes fuller advantage of the incentive effects of regulatory


lag,
 

As note previously, an automatic rate adjustment mechanism
tha: is based on the firm's own comprehensive input costs is
equivalent to cost-plus pricing and would eliminate incentives to
efficiency. 
Most formal incentive mechanisms, then, allow for
only a partial passthrough of costs. 
That is, they employ a
sharing mechanism whersby cost savings or overruns are divided
between the utilities and their customers. The amount of cost
savings or overruns is determined by comparing the utility's
actual performance to a performance target. Actual performancemay be measured in economic terms, such as fue l__a.a--d
power .t4l' " 
 cal terms, such as capacity factor,equivalent avWilability, or heat rate. Performance targets may be
basad on a uFlity', own historical data on exogenousor somestandard. 
The resulting automatic rate adjustments may be implemented through a fuel adjustment clause or through an adjustment
to the rate of return.
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the rate of inflation. V If p i -- v @©r e !E' th~n thgalloved maximum, the difference may he raried forward for up to
years. 
It is thought that by allowing BT to carry orwar
unused allowances, any inclination to view price caps as
entitlements rather than as ceilings will be diminished. 
On the

other hand, if 4hb VT J& s rduce
 

cordgly within one year.
 

Permitted and actual price changes for the four-year period
1984-1987 are shown in Table 

Table 9.1: British Tclecom's Price Changes, 1984-87
 

Nov 84 Nov 85 Nov 86 Nov 87 
Change in RPI in base period 4 % % 4+5.1 +7.0 
 +2.5 +4.2
RPI minus 3 
 +2.1 +4.0 
 -0.5 +1.2
Permitted increase2/ 
 +2.1 +4.1 -0.1
Actual change in weighted 

+1.3
 
average price 
 +2.0 +3.7 
 -0.3 
 0.0
 

British Telecom has increased prices by less than the permitted amount over the course of the last four years and voluntarily decided to freeze prices in 1987. 
Relative prices within
the basket have changed dramatically, however. 
It was ET's contention that, before implementation of the price cap regime,
priceis of the various services w rv A "Mm" r 
m I]t mi M thacosts of those service-. This situation was due in large part to
significant technological innovation, particularly in the provision of long-distance service. 
The price of long-distance service was, in.effect, subsidizing the cost of local accass. 
BT
has undertaken a rebalancing which has led to a cumulative price
increase of 35% for pea 
r-ate local calls, and a 32% 
fall in the
price of peak rate trunk calls. The cumulative permitted increase in the price of local 
access was 294 (RPI+2 per year).
The actual increase was 204.
 

Table 9.2 shows BT's rate of return, defined as "profit
before interest on long term borrowings and tax, expressed as a
 

?J EIattachearye and Lmauinn (19 7). 

21/ OFTEL (196). 

21/ Th@aaare the permitted increases after aIlowing for carry-over of Uf ed &L|mxuncws from 
p6Tvious vLLrs. 
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The 4 porcent expected increase in productivity was

sub:aequntLL duLurmznea 23Vro overly oLImisuic an! 1ot
reflect historical data. The aeverse impact of
howavar, was apparently offset by the fact that s rror,
 
ove:.fstated input prige inf-enum L:W.,LWV=' During 
tfeferloa in which the Michi.gan p an was in off , profits were
maintained within a reasonable range of expectatic
 

The Michigan program was discontinued in May, 1983, 
as rate
 
structures were overhauled in anticipation of the AT&T
divestiture.
 

British Telecom
 
In 1904, the Local Tariff Reduction scheme was adopted for


British Telecommunications (BT), concurrent with BT's

privatization..L/ 
 Under the scheme, prices may not increase in
 
any given year by more than RPI-X percent, where RPI is the

Retail Price Index (the U.K. equivalent of the Consumer Price

Indax) and X is the expected rate of productivity gain. The
value of X was set at 3 percent for the initial five-year trial
period. While the choice of productivity offset will always be
som,-what arbitrary, it is the view of the Director General of
TelPCommuicationa that "this approach to regulation will be most

suc.essful when the value of %is 
 set at a level that ref
 ~ enorV .=s 
additional profits come 

-h ~ _ae1 fromat 
o.am vements in operatin eY -_nwi~ amcompany 5 conYu=."G; -N utat am WWE hist 

a~p:oach, the firm ea 
 a risk of productivity increases.
 

Unlike the Michigan program, the RPI-X formula applies no 
 /
to individual services separately, but to a ba3WI'.- __-1e-

power. Other services are unregulated. The weighted average of -'
real prices for the "monopoly basket" of services, then, is re
ducad by at least 3 percent per year. The weights used for the

indax are the revenues of each service for the previous financial
 
year.
 

The BT price cap formula covers local access for both
residential and business customers, and direct-dialled domestic
 
4
calls. The application of the pr e cap formula to a basket ofMZXZices enWAhs F9T to adJust relative S'"rices to SeU-a~ ~vt

movements in relative costs an-d inn -c-hieve ,neateazc=veynarlnncv, -However, subs atial increassi hr rieo 
acc us upon rivatization led reulators to seek-a
 

increases in residential access be russri 
~e o 2 peroent cbv.
 

29/ fO L (IS). 
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proportion of fixed and current assets leas current
 
liab:_lities":_4/ 

Table 9,2: British Telecom's Rate of Return on Capital Employed
 

Year ended Harch 31, 1983 1984 1985 1986 1987
 

Rate of return 19.3 17.5 19.2 20.2 21.4
 

In bath the Dacember 1985 and the November 1986 reports issued by

the Director ac-,eral of Telecommunications, it was determined
 
that BTs rate of return was not excessive. There is an onginq

E---t oueMtemina whether Wbequ fnt-increses in profit levels
 
are a,result of improvements in efficiency. Labor productivity

has clearly risen. Employees in BT'a core business have fallen
 
by 24- while output, as measured by the number of exchange lines
 
and the number of domestic and international calls, has risen.
 
The office of Telacommunications recognizes that part of this
 
improvement is a result of growth, i.e., further realization of
 
scale economies. A decline in the quality of service provided by

BT in 1987, primarily a result of a strike of BT's engineering

staff, has since been reversed, and was not seen as attributable
 
to te price cap regime.
 

The new price-control rule, proposed by the Director Goneral
 
of Telecommunications and accepted by British Telecom, will take
 
effect August 1, 1989. The form of the control will be the same
 
as before, but is tightened to RPI-4.5. It will remain in place
 
for a four-year period. Coverage will extend to operator
assisted calls and charges for directory asaistance. The RPI 2
 
limit on price increases for ressodential access will remain in
 
force and is extended to connection charges.
 

One issue in setting the new price-control rule was whether
 
it should apply to the prevailing rite 3%!tdul& or whether a
 
downward step adjustment should bi made at the start of the new
 
period in order to transfer efficiency gains to consumers. It
 
was concluded that a discrete rediction in the price base would
 
provide the perverse incentive fo: British Telecom to delay

increases in productivity to the itart of the new control period.

It was felt, too, that transfarriLq gains too quickly to the
 
consumer would reduce, or even elikinate the incentive to achieve
 
them. A more gradual transfer can L,% affected through the RPI-X
 
formula by the appropriate choice of X. Thus X no longer
simply reflects the projected rate of tichnological advance, but 
can be used as a means of transferring to consumers the benefits 

,W. Ibid. 
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the other hand, restricting the focus of the incentive program to 
fuel costs can distort the firm's perception of input prices and
 
may well lead to an economically inefficient input mix. Fr
 
example, th. may be encouraged to purchase cheaperlower
quality fuels. This ma res . . 
cou1t rft_ Ay fuel ost Or oan.qualiy-- rvi
may suffer. That i', oe m4ght expect sg an increased fre
quency and duration of -outagas. Or hghar-cost mor
 
efficient capital might ,,hang
 
the Averch-Johson off- Clearly, the utility should not be
 
rewarded or penalized for fuel cost changes beyond its control.
 
Thus, the forecasts themselves are of significant importance.
 

The revults of this particular program are an yat inconclu
sive, in pax ;-because both fuel purchasing and efficiency of 
operation are also the subjects of managerial auditing programs.
The New York Public Service Commission in currently in the pro
cess of evaluating the partial passthrough fuel adjustment

clau.se. 

Delaware
 
The Power Plant Performance Program was adopted by the 

Delaware Public Service Commission in 1986.1W_/ The program is 
designed to promote the generating efficiency of the Delmarva 
Power & Light Company by establishing equivalent availability 
targets for its fossil fueled generating units and capacity
factor targets for its nuclear units. 

Performance targets are developed from the experience of 
similar plants and there is a deadband o __ mane around each. 
Actual perfcrmance is measM using the three-year rolling 
aver-age eqruivalenit avaii I "1v antd the -aveg---aGa-jcityI Iy aiual 
fac o,. These measures may be adjusted for "unusual outages" or 
"modifying events" including NRC-mandated shutdowns, outages due
 
to conversions to lower cost fuel, and "any other outage that the
 
Comr.ission determines should be classified as a modifying event."
 
There is a total annual cap on rewards and penalties of 1% of the
 
Delaware retail share of the utility's net common equity invest
ment in the plants. The total cap is allocated to each of the
 
participating units according to its size and net replacement
 
energy costs, i.e., the cost of the unit's being out of service. 
There are reward and penalty bands of 54 above and below the 
deadhand such that, for every 1% achieved above the target dead
band, the reward will be one-fifth of the unit cap. Individual
 
unit rewards and penalties are then summed and the utility's base 
ratas are adjusted to implement the incentive amount. The 
adjustment is to the return on equity last allowed by the Commis
sion. The Delaware program was adopted on an experimental basis
 

10, DeLamer Cisao, indings miPubtic Service r Olrder Mo. 27OM, Docket Mo. U6-21, JuLy 6,
1984. 
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7 
within the deadband and was assessed no reward or penalty. ThePour Corners EAF performance rated a reward of $219,769. InFebruary 1988, CT at Palo Verde #1 for the previous year was

calculated at 47.34%. 
 The associated penalty was S1,669,209.28/
 
The EA 
at Four Corners was 83.28% with an associated reward of

$1,350,081. 
 The net penalty assessed to APS was $319,129.
 

Arizona Corporation Commission Staff ha~e proposed a new
incentive regulation program which would employ a systmwuide

apt t9/ 
 The Arizona Operating Incentive Plan 
currently in effect applies to a subsca of the facilities 
owned by the Arizona Public Service Company. This feature has come under criticism because it may discourage efficient substitution among generating units. If, or-mle. the capacity

factor of Just one among several generating units is the criteon for performance, the utility has a disincentv, to substi-anotW_3ff_ - ---nit., : The dispatch of units then
 
become _11y inefcou The isSIe is relevant fo
 
8 "itton.
 

An incentive mechanism that focuses on capacity factor orequivalent availability may lead to excessive spending on operation and maintenance. 
Too much may be spent on the prevention of
unpl;med outages and repairs may be achieved too quickly. B&causia the valuation of rewards or penalties under the current
 prog..am are based on eacess or avoided fuel costs altne, operation and maintenance costs associated with theme distortions can

be passed on to the ratepayers. The proposed new plan would
abandon physical measures of production efficienqy-&nd -m-,I- i.istead use systemwide opratin an maintenance costs, including£fmvri, -purchased power and lauor. (CaprT- co5s are noa R9d 
becusise rom-s es d to evalua snor-

The p*Pormance target is minimum operating andm~int:enane costs consictent with planned maintenance pr6cdD°
and the average level of forced ov3fM-W nnc,_by simi-j" 
untq.4_in - ia. target would be set retrospectively,using information on fuel contx and 
d m?% At .rj availaet 

a/ A fif, and delay in refueling ha recently red= 'aacty factor at the Po' Verd units 
en furtfier. There in am difa=oa n of the use of a three-yur rolLiU mross cr .'ty ft6etp mperformne. mauro so Newas to the imct of &Leh aundorm.ubLeeNts 

/ Arizona Corporation Comi ion, Cofkt Nos. U-1345-86-O62 end U-1345-AS-367, February 1917. 

1W Clerly, a different set of distortions my resulat if shortrn optimization occurs at the 
exrpens of iLonrun 
efficiercy.
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Arizona initiated the Operative Incentive Plan2_/ in 1984 in
 
order to increase operating efficiency at two facilities owned by

the Arizona Public Service Company.
 

Performanc at the Palo Verde #1 nuclear plant is measured
 
by capacity factor._6/ The performance measure at the coal-fired

Four Corners plant is equivalent availability factor. 22/ Per
formance targets are derived from industry-wide experience of
similar units -- a yardstick approach. The tvrget for the Palo
Verde unit is a capacity factor between 60 percent and 75 per
cent. One purpose of a target "deadband," rather than a single \ 
number, is to allow for uncertainties in setting of the target.

These may result from differences in physical characteristics
 
between the units in question and those against which performance
is measured. A deadband would also allow for deviation
performance that occur as a result unooreseeabe v *myvndby

the cont o iaamenl. ±r atual per1ormanco falls within 
this-range, no rewarxd--o penalty accrues. If actual capacl..y
factor is between 75 percent and 85 DerCet or between 50 percent 

,,A anA:A7_ercent the utility is rewarded or penalize by half Be 
\)aly.v replacement fuel sav ga or costs. pac 

percant and between 35 p trcnt _o e in s f" nd 0 _ tnrwda -. to the replacement-fuel savings or costs, 
r 
 while capacity factors below 35 percent trigger a reconsideration
 

S f the last rate case. Rewards and penalties are assigned to the 
1 Four Corners in a similar manner, using a slightly different 

fA-
 idaadband, penalty and reward bands. A provision is made to 
adjust or cancel penalty or reward amounts due to "extraordinary


~f7events" such as LaD rt -- f.S 
k .re ors that a unit be shut down prematurely, outages caused 

by oefective parts whic coul no ae e 
inszction and other similar events. 

In February 1986, APS submitted its first annual nperating

performance calculations. The equivalent availability at Four
 
Corners fell within the deadband and no reward or penalty was
 
assessed. Because Palo Verde #1 had been in operation for only a
few weeks, no calculations were submitted. In February 1987, the 
Palo Verde capacity factor for the preceding 12 months fall 

W Arizn Putlic Se"le Comny, Plan For Adinietration of Perforame Incentive Adjumtmnit per
APIuawwi corepration Cimssin DU.Ision No. 54247 dated Nover 2, 1954, February 6. 1965. Ariza "C,
Basa Plant Oerating Performnce statistics, filed ,ebrary 25. 1966; Februry 13, 1987: Fbru ry 26. 19M. 

M/ A unit's capmcity factor is the ru.er.of qNeuatt haursactualLy mmnrated during the 
manuromant Wfa divided by Th4 de*PaiWX La gnratin' apblity. 

J A oemrstng unit's equivuLent avilability is the rnA r of hours it to avpilabbL, to anerat. 
mlnctrtEy (adjusted for pirtiaitv derated houtal dvded by the gmber of har,& in Them auremnt naiod. 
Equive..ent avalab rLiy the mor for non-bmload uits, i.e., for units that Iimy b-is awopriate measure 

In a reerv shutudon state, but that are avaltable for pmneration if nuded.
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the utility at the time that dispatching decisions were made. 
A
retrospective target would eliminate the possibility of unjustlyrewarding or penalizing a firm for errors in forecasting.
 
The minimum cost target is determined from a production costmodel (UPLAN).49/ 
 Trial runs of UPLAN have produced results
that are very close to thoae obtained from APS' own production
cost model. However, a deadband around target should be set soas to offset the simplifying assumptions of the model as well anthe uncertainties discussed abovQ. 
 Cost savings or overruns an
measured by the difference betveen actual production costs and
the target deadband would be divided equally between the Utility
and its ratepayers. Any penalties or rewards could be
implemented through annual fuel adjustment proceedings.
 

?NewYork
 
The New York Public Service Commission adopted the Incentive
Fuel Adjustment Clause in 1983 
. j/ Its objective is to reducefuel costs. 
Under the program's initial provisions, utilities
Wer re-qured to forecast their fuel costs for a tw ,yar4o. 
 The frequency of the test period was incraamed in 1985
t-.equire monthly forecasts so as to avoid the Possibility of
ramrding or penalizing a utility for reductions in fuel costs
beyond managerial control, such as an exogenous decrease or
.crease in demand. Underth.Inc 
 tive FAC. onlyBO% of the 

mirin i 
 n t ,acual and forecastedMnth
fuel
itul costs is assed on to rate are, an*

mil.ion arn passed L
kj!L!...o..e aye thoertatirtlyl3 Thl Draja is
 
s ietric in the -assessment 0-. Dealties and 
 rewards. To proteot
a~tOf $13 mi11 .i.ji ., .
 . .. r_,. 


rewards asses d. 

Under an incentive program that has as its objective the
minimization of fuel costs, the utility has a greater incentive
to 4,ngage in aggressive bargaining to secure favorable fuel
contracts. 
There is also an increased incentive to the efficient
operation of existing generation facilities. For example,

increasedaaldietyno
 

J / LAN W deatopud by Lotua Camulting sro. 

1W Now York Public ervias Comisson, Opinion No. 83.17. Case 2741, septiner 19. I3: MY Prc.
Case 23896, beenno 19". 

W 
ev@Lua:ion 

eW YOrk's partial pmathrouh adjutment cluse was a resutt of an Inv-atltifinof a 100 parcart fuel adjustmnt cluse (FAC) andthen in place. Ari.mets wtr madecantirsance to disaLLow theof the FAC because it was felt to foster inefficient operatfons mid, heme, higer rates.Others felt that higher capital costs due to earnings insti lflty resultir from an etlination of the PACwould isre than offset any benefits in term of omratino efficimwy. 
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is below the deadband and the performance rating falls in any but 
the lowest category, revenues will be adjusted upward to achieve
 
the midpoint of the deadband. If performance is in the lowest
 
cate.gory, the adjustment will bring revenues only halfway back to
 
the midpoint.
 

Since PEP was implemented in March, 1986, there has been one
 
rate increase of approximately 2% of gross annual revenue.
 
Current calculations indicate that the next adjustment will be a
 
rate decrease of approximately 2%. The Attorney General has
 
appealed t;e Commission order approving PEP to the State Supreme

Court. A decision is due shortly.
 

aew York
 
An incentive regulation program for the New York Telephone


Company combines features from both price caps and sliding-scale

mechanisms.
 

Pursuant to an October 1985 rate case, the New York Tele
phone Company requested an expansion of the usual filing. New
 
York Public Service Commission proposed that such an expansion

might be allowed on the condition that the telephone company

agreed to postpone a general rate filing. In May 1986, a plan

was approved that would, in return for a partial reconsideration
 
of the 1985 decision, preclude any new general rate case filing

before September 1987.J/ Furthermore, rat* changes resulting

from that filing would not take effect until August 1988. Two
 
limited rate increases would be allowed in August 1986 and again

in August 1987. These would cover certain costs deemed exter
nally imposed or readily verifiable. Specifically, they would
 
reflect federally-mandated changes in depreciation rates,

increases in wages an4 fringe benefits, changes in death and
 
pension benefits, increases in New York City property taxes, and
 
separations changes ordered by the FCC.
 

In addition to these cost allowances, the return on equity

would be calculated in the August 1987 filing. If the actual
 
return were greater or less than the target range of 13 percent

to 15 percent, revenue requirements would be adjusted by an
 
amount equivalent to one-half the difference between the actual
 
retu:n and the upper or lower bound of that range. New York
 
Telephone is not accorded pricing flexibility. Although the
 
compahny submits a proposal for the revised rate schedule, it is
 
the Public Service Commission that determines final rate design. 

Note that cost increases associated with general inflation
 
are not recoverable. Accordingly, there is no productivity

offs,t on labor costs. While New York Telephone bears some of
 
the risks of increased costs not covered by the limited annual
 

JR1 Nw York{ PubLic Servle* Can (16) .n BEST AVAILABLE DOCUMENT 
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while the national average fell by just 29%. 
Pepco achieved
rates of return consistently above 8.8* between 1925-1933. The
chief flaw in the program as it was designed was that it assumed
an inelastic demand for electricity and a stable population.Instead, both an elastic demand and a growing population meant
that the rate reductions, which were designed to bring actualrates of return closer to target, persistently increased totaloperating ravenues. 
 The target rate of return was thus reduced
in 1933 to 7%, 
to 6.5% in 1936 and to 6% in 1938. In 1948# the
program was further revised so that one half of all operating
revenue over a target rate of 5.5% was put in a deferred credit
acco'.nt. Withdrawals from that account were made and credited to
incomne when actual rates fell below 5.5%. 
Trebing (1963) points out various other weaknessesWashington, D.C. in theplan. There was no exogenous standard ofperformance by which to judge managerial performance at Pepoo.Targets based on a utility's own historical data may contain a
bias toward unusually good or poor performance. The utility was,
in es'fect, competing with its own past record, which prior toimplementation of the program was quite poor. Itthen, to determine whether is difficult,the price reductions achieved were theresult of real productivity gains or whether prices simply came
to better reflect the costs that had prevailed from the
beginning. During the 1950's, input cost increases began todomirate productivity gains and the program was finally abandonedin 1955 because PEPCO claimed war unable to cope in anit 


environment of increasing inflation.
 

There is in Mississippi an active state incentive program
that incorporates aspects of & sliding scale mechanism. 
It goes
beyond the Washington, D.C. inplan that it: (1) provides forboth penalties and rewards, and; (2) it sets a wide range of both
economic and phy2ical performance standards. 
Moreover, because
adjustments are made quarterly, it is better able to cope in a
changing economic environment. 
It is the Performance Evaluation
Plan (PEP), adopted by the HNisissippi Public Service Commission
in 19 B6.1W/ The program is applicable to the Mississippi Power
Compa:ny on a three-year experimental basis. 
The target return on equity is based on the average cost ofcommon equity for a group of utilities having the same Standard A
Poor,* bond rating. The cost of common equity for each utilityis calculated using a quarterly cash flow model run three times
corresponding to three different growth rate estimates.results aru then averaged. The

The target return and the amount by
which rates are adjusted depend upon a weighted average of seven
performance indicators.
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f017 the calendar years 1986-8e. It will automatically be 
terminated at the end of 1988 unless renewed by the Commission. 

It is not clear what the practical implications are of
basing the reward or penalty amount on the net common equityinvestment. Theoretically, a utility could influence theabsolute size of the award by manipulating the sizu of the ratebase, thus strengthening the Averch-Johmson effect. But the
feasibility of doing so is 
not obvious. Implementation ofpenalties or rewards through adjustments to the rat&of returnmay delay the incentive feedback to managers. The period ofmeasurement may be longer under such a scheme (fuel adjustmentsmay be made monthly). 
 The longer the period between adjustments,
the more uncertainty there is in a, unstable economic
 
environment.
 

9.1.3. Sliding Spa1e Plans
 

Under a sliding scale mechanism, deviatio7s,in the rate of
return from some target rate are inversely related to changes in
price. The resulting change in price, however, in less than the
amount needed to completely offset the excess profit or loss.
Again, it is this partial adjustment that provides the utility
wita incentives to efficiency. If, by lowering costs, the
utility achieves an actual rate of return above tarqet, 
 it can
keep part of those excess profits in the next period. 
1 ashinAn=on. D.C. 

The most successful early example of the sliding scale
mechanism was a program adopted by the District of Columbia
Public Utility Commission in 1925 for the Potomac Electric Power
Comp any (Pepco) . / The 
District's electricity rates ware thenamong the highest in the country. An initial target rate of
return of 7.5% was set. 
If the rate of return actually achieved
was greater than 7.5% the rate schedule was lowered sufficiently
to reduce the excess by 50% in each successive year. For
exwaple, if Pepco achieved excess operating income of $100,000 in
e~he first year of thQ program's operation, it retained that
amount in 1925. Rate reductions would go into effect in 1926
sufficient to cut the excess to $50,000. 
FUrther rate reductions
would cut the excess to $25,000 in 1927, and so on. 
The program
was asymmetric, however. 
If costs were such that the rate of
return was leass than target, rates were raised to tl'e extentneceiseary to meet the target rate. That is, the plan made no
provisions for the imposition of penalties.
 

Both Pepco and its Customers benefited from the program.
Residential rates in the District fell by 50% 
between 1926-1934,
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The utility receives a Performance rating (from zero to ten
po:.nts) in each of seven performance categories. Each indicator 
is measured over the twelve month period ending with the lastimnth of the quarter f or which the evaluation is made. The first
indicator measures the utility's ability to keep constructioncos:ts within original estamates. 010_ Points are assigned as afuriction of the variation 1etween actual and projectad costs.The: second Lidicator is the contribution to load factor.10_,
 Load factor is a measure of U-iZ relative smoothness of the loadprofile. Load factor increases wiLh off peak sales and peak loadreduction sales (e.g., from cool storage load). 
 Points are

assigned as an increasing function of load factor increase.

third performance indicator is customer satirfaction. The re-

The 

spcnses to a customer opinion Survey condvcted twice each year

are tallied and points are assigned. The fourth indicator is the
utility's 12-month rolling average equivalent ava.llability.

Points are an increasing function of the FA 
with zero points
assigned for availability le3s than 68.69%, and ten points for
availabilities greater than 89.6t. 
The fifth indicator is residential cost. It is the ratio of the Missisippi Power Company's
charge for 750 kwh to the average charge for the other regulatedelectric utilities in the Southeastern Electric Exchange Points
 are assigned as a decreasing function of that ratio. 
The sixth
indicator is a measure of the utility's safety performance and
includes data on the number of empl^y-te accidents, work days lest
due to accidents, and the number ef vehicle accidents. 
The Zinal
prformance indicator is service raliability. An index is calculated using data on incidents of customer interruption, the number of customers affected by an interruption, and total haursthat customers are without power. Weights are then assigned toeaclo performance indicator, with the largest weight (20%) asso
cia:ed with residential cost.
 

A matrik, on which is plotted the utility's actual return on
com on equity, the benchmark return on equity (i.e., from the
comparison group), and the performance rating, is used to deter
mina whether and to what extent revenues are to be adjusted. Adeadiband of 2 percentage points in positioned asymmetrically
around the benchmark return, depending on the performance rating.If actual return is above the deadband and the performance rating|fal:Ls in any but the highest category, revenues will be adjustedto achieve the midpoint of the deadband, which will be higher
than benchmark for better-than-average performance and lower thanbano:hmark for lower-than-average performance. If performance is
in the highest category, revenues are adjusted to earn a return
just halfway back to the midpoint. Conversely, if actual return
 

W Only those projects which recqJire no mor than three yeors to coaptete are tncLuied. 

101 Loed fatar is the actuat kiLowatt hours emrgy supply during the year divided by the produtof p" kitowtt dewan for the year Inand the ruder of hours the yar. 
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made to adjust capacity factor for purposes of determining theincentive amount if raducing output from any SONGS Unit or PaloVerde Unit will resu.t in production of an energy supply which igle3s Costly to ratepayers. A similar provision is made for 
changes in refueling schedules.
 

c:Lorado 
* 
 In 1980, the Colorado Public Utilities Commis ion adopted an
opelrating performance incentive mechanism for the Fort St. Vraj.n
nu(;lear unit. Capacity factor was used as the measure of produotivity. If the actual twdelve-month ro11tni avrageacapacity fa -to was less than the 53 percent aret t company 
woiLld have to refund to ratepayers the percentage by which actualcapacity factor fell short of target of the allowed return on
that unit. A limit of r3.8 million per month was placed on theamount of penalty. No provisions were made for rewarding
superior performance. 

Fort St. Vrain was out of operation for most: of 1984-1986.
Penalties accumulated as the maximum monthly penalty was imposedfox, much of this time. A settlement was reached in 1986 and the 
program was discontinued.
 

C_ Q&ica 
In 1979, the Generation Utilization Adjustment Clause.1.,/
(=uAC) was adopted by the Connecticut Department of PublicUtility Control for seven nuclear units owned by the Connecticut

Light & Power company and by the Hartford Electric Light Company.

The stated purpose of the program was to achieve an "equitablesharing of the risks and benefits associated with the Companies'

nuclear facilities." 
 It was felt that, under then current
regulation, the utilities could earn excess profits when actual
capacity factor was above that assumed in setting base rates.
Likewise, they would suffer undue financial hardship when
performance was below expectation. 

TheCommissionUi/s chosen at qairgt p yrfa o -70.The figure is based on statistical analyses, the experience ofothar utilities, the historical performanco of the nuclear units
in question and the practices of regulatory bodies. -1-actual
cap-icity factori. above taa. anyeavin-. i rplaceaeft--u4 
costs are credited to ratepayers. If capa=ct ' - - --- ben__y n ...

55U anid Th, all re lacement ful costs are ased u o 
r u ayer l eo t as l t ed wi h pacity 

lr oxty The program has noprovision for rewarding superior performance. Indeed, the

effeactive incentive is simply to achieve capacity factor targets
 

=il Corrmeticut Do-rtment of PubIfc UWfity Control Deiion, Nos.Docker 7B1206 anid 781207, JUM 
29, 1979. 
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In 1984, the Arizona Corporation commission adopted a
conjtruction cost cap to Arizona Public Service Company's share
of ".he Palo Verde nuclear units. Actual construction costs above
 a $2.86 billion cap for all three units are presumed to be

imp:%udently incurred. 
Imprudent investment is neither allowed a
return nor is it cove=ed in rates. Disallowances may be
amortized over a number of years, however, which would lessen any

advrse impact.
 

Arkansa_-,
Arkansas adopted the Monthly Fuel Adjustment Factor program


in :L980.IW_4/ The objective was to improve the capacity factor of
two nuclear generating units owned and operated by the Arkansas

Power and Light Company and thereby lower the cost to ratepayers

of veplacement power. Implementaton of the incentive is by

meas of a monthly fuel adjustment clause (FAC).
 

Capacity factor targets were set using the company's then
current experience. The initial provisions of the FAC were as
follows: 
 If an outage occurs because of refueling, rllreplacement power costs are passed trougn to the r t-e-payers. Ifsons other than refuelin and is of no
 
more th 30 ti ai'x-,.all :-eolao-m---,po
conse -vs' 

caw SIith belowtr. pititfactor are bornevb
Any cost sa, du o o aration aove-targCDEnt-t--factor are retained 7thJeuiit.B~n
e
 

t iity-first day, 90% of replacement power costs are passed AJ
thrciugh to the ratepayer while the utility is penalized 10
 
During the first three years that the incentive program was
in operation, AP&L was penalized over $40 million in Oxcess fuel 

costs. The utility argued that the capacity factor targets hadbeern set too high. 
As a result, the nuclear incentive clause
would impose severe penalties, while rewards were virtually

unobtainable. Furthermore, no provisions had been made for
everts beyond management control. Penalties were imposed during

that period as a result of NRC-mandated shutdowns. And penalties

totalling over $15 million were imposed in one month because an
infestation of Asian clams in the cooling water forced the

shut-down of both units.215/
 

The Arkansas incentive regulation program was modified in
1983..1.fi/ Under the new provisions, the utiliy s: penalized 

12W ArKemas Pubtic i-vioe Cle ssi n, Docket U-2972, p. 23-25: Ark. DocketNo. PIC, No. 1-31a,
p.Sa.63; Ark. PSC, DockoT No. B1-i44-u, p.47-,9; Arkarau Pa.r A Light Compny, Electric mate SchieduLo,effect ye May, 16, 1980. 

Jnl~ Smith evd Viv.ter (14). 

1W APIL, Electric rate .cdhute , effective Septu. 1. M8. 
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filings, it retains a share of the profits associated with 
inc:7eased productivity and demand growth.
 

In August 1986, rates were adjusted to increase revenue, by

$15!5.6 million. One year later, the new rate schedule reduced
 
rev.nues by $115 million.1_Q/ In May 1987, the New York Public 
Service Commission issued an order extending the rate mora-

toriLum.fl2/ No new general rate case would be filed before
 
January 1, 1990. Rate increases pursuant to that case would not
 
take effect until January 1, 1991. Two limited rate increases 
wou:,d take effect in August 1988 and again in August 1989 and
 
Wou:Ld reflect increases in employee compensation, New York City
ad 1a taxes, and separations changes with the combined total
 
lim:Lted to $100 million. Theo* increases would, as before, be

subiect to a raaevnue requirement adjustment based on the differ
enco between actual and target return on equity.
 

).2 overview of State IncentivE Reulation Proarams in theFjlectric utilitv Iu r 

What follows is a descriptive eve'view of incentive regula
tion programs in the electric utility iniustry4-12/ While a sig
nif;.cant amount of regulation now has informal incentive alement:s, we have confiined our attention here to formal incentive
 
mechanisms. Such mechanisms have the following characteristics:
 
(1) well-defined criteria for the measurement of performance,

involving a comparison of actual performance data to come target

or performace standard, and; (2) a well-defined procedure for 
the application of a reward or penalty for superior or inferior
 
perfrrmance, respectively.
 

Twenty-five incentive regulation programs initiated by fifteen
 
states and :TERC are briefly described in this section.;fl
Another five were presented in the previous section. 

Arig:ona
(Sam prevuous section for a description of the Operative

Incentive Plan.)
 

M/ MYork Te*,onv'u financieL Position had bonfitad sliificatiy Reforfrm the 19M Tamx 

Act an weLL as Interest cost rt~. rtfa resutting frcm debt Ifinancing. 

11V Now York PultLc S4rvie Cmlsulon (19U7). 

112/Dscriptions are basd primarlLy an C mmission dockts, utility rate sheets, and mrarfat
cotafbed in Edison EmLutric Irtitue (1C97), U.S. Nucter R guLatory Comeision C1967). and Lansin 1937). 

= Not included her are a nurtir or incentive progr that are outsid, the I of the Peaantp 
swusv., These intuclde program desined to encourag convertion to cost, wargy ervamticn, and 
inwstimt in tnmmbia rsou" generation. 
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replacement power costs of outagas of no more than 30 cumulativeL
 
(rather than consecutvej days in a i Month priod. 1 a
 

n "5 5urzv u, a capaicity r fctor targets, wlruin 
which 100% of -assed through to ratepayers. As 
reu t of these modifications and of rovement in actuaa 
capacity factor, the cumulative net penalty sinoe 1980 is around 
$20 million.
 

Ca.ifornia
 
The California Public Utilities Commission initiated the
 

Coal Plant Incentive Procedure in 1981.111/ The purpose of the
 
program is to encourage operating efficiency at the Mohave units
 
and at Four Corners. Both ca ac * -o and heat rates are 
used as performance a. Targets are not uzine hinii l 
aaa o the avera e annual heat rate 4-ue ft%_yet 

rollin average capzcity fat T er is a deadhand based on 
ith standard deviation around each target such that, if actual 
performance falls within this range, no penalty or reward 
araE. Fuel co vnds or ovQrruns asoc 40 
performance outside the deadband are awarded to or imposed upon
the util ty. There is a cap on 6t rewards and penalties. A 
provi1ion is madQ for the adjustment of capacity factor and heat 
rattt-ati-ow-ror Qvents that affect performance an1d which are 
d2ee o be Dey-ind the control of management. Su-h "modifying"
icumstanoes include reduction of outpu in order to produce o 
purchs V inaenasyaia 
refueling outages. The incentive period is twelve months.
 

The Nuclear Unit incentive Procedurel W was initiated for 
the San Onofre Unit #2 (SONCS 2) in 1983 and has since been 
extended to include SONGS Units 1 and 3 and the Palo Verde Units 
1, 2, and 3.12_ Like the Coal Plant Incentive Procedure, it is 
an operating performance incentive mechanism. 'The incentive 
period is the fuel cycle of each unit (14-18 months). A target 
av 'rage grous capacity factor is set for the incentive period and 
theround eah targe 5--f-r-SONGS I, 
55t-80% for the other five units). If actual performance falls 
within this range, no reward or penalty -accrues. Cost savings or 
ovetrruns associated with performance outside the deadband are 
shaxred equally between the company and the ratepayers. There are 
no limits on the amount of reward or penalty. Provisions are 

117. Itihr Califormia Edison, Rate ghet No. 9378-E, Nooi 20,~ 1W. 

1 .The host rate = u the aount of fixt reuire to bwwrte a kbdof e ctricity. 

12 Southern Calfomia Edison, Art, Sheet No. YM-Z, Nooo~nr 20, 19 7: San Dieo Gas A Flectric 
Cotmmiy. Rate &)er No. 5431-9. Jury 22. 1985. 

J12/ The proceur.e was adopted fur the DiabLo Cranyn Units I (in tl9 ) and 2 (in to6) bwt has since 
beot discontinued. Snt Pacific Coa mid Etectric Cam", Rate Shoot No. 10109-B, may 8, L987. 
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ancunt was calculated an a function of thedeaticn from the
 
% f re-r on
 

common equity. The maximum penalty was .25% oif return. S at
 
availability increased from 72% to 85% between 1977 and 1983 and
 
Detroit Edison received $36.6 million in rewarts.2/
 

In 1979, the Michigan PSC initiated anothezr incentive
 
mechanism aimed at reducing operation and manaSemant expenses

other than fuel and purchased power expenses. A bass level for
 
the relevant expenses was established annually using historical
 
dat.a. Adjustments to the base were automatic an, tied to the
 
corsumer price index. If actual expenses grew fatster than the
 
CPI, the utility was not allowed to recover the excess. IZ
 

-- xrnses grew more slowly thanhthe hPI. rutioyomladkeJep 
th-d -avngs. 

All three Michigan programs wtre discontinued in 1983 when
 
leg'- . n~aaz 

Mississipni
 
(See previous section for a description of the Perfornance
 
Evaluation Plan.)
 

New Hamshie 
The Energy Cost Recovery Mechanism, initiated by the New
 

Hampshire Public Utilities Commission in 1982, is designed to
 
encourage maximum availability of generating facilities owned by

the Public Service Company of New Hampshire.1,1/ Energy costs
 
are estimated prospectively for a six month period with the use
 
of target equivalent availability factors based on historical
 
plant data. Energy o t sa_ 4 ' o mm ammoiated wit
 
availa Ui~ty abov I1r below target are shared between the utility
 

:y .laailability in above tarqet-th'_
utility gets to kee" 10% of any cost savings. - ifcual 

aia excess costs are passed
through to ratepayers. 

New Jersey 
In 1983, the New Jersey Board of Publin-Utilities initiated
 

the Incentive/Penalty Revenue Requirement Adjustment.12a/ The
 
proram was designed to control construction costs at the Hope

Creek Unit #1 nuclear generating facility. Construction costs
 
were forecasted at $3.795 billion. including Allowance for Funds
 

3 wid Dicktu"iNt Mith (19,). 

1W "" HTWIN P Lic utliti Coiufon, Docket Nos. DR 92-1.6 ad &2-150: irwrgy Cast
 
Rocovery Nachanfei. ex~olP1 fr Teti0oWn of Jms T. Radler.
 

Order, Docket No. 

1983.
 

.i New Jersey iard of Public Utilitis, Decfslon &rad 8012-914-IPRA, Auwt 12, 
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1004, so that the maximum reward was $11 million and the maximumpenalty $14 million. Actual capacity factor at St. Lucie 2 from
August 1983 to August 1984 was 92.48%. A reward of $3.48 million
 was grdntel. The program was discontinued at the end of this
twelve month period and St. Lucie 2 was included in the system

GPIF program. 

Maryland
 
The M"_Id'l ,!_nd i-mi=ipn
sn-vjemiua.i entlv in theproueps of implementing an incentive reilation program wh ai
tda-&s a systamwid- ipRt-o aFlie 71nq peratig fi
 

Clancy. 
 Capacity factor and equivalent availability-targets

a se for individual baseload units using multiple regression
analysis on the industry-wide experience of similar umits.Dead4_bands around target are based on the standard deviation.
Standardf for individu i4 ad according to Ie 

staiidaxdcco mr~~iuor 
 oPw~ e3 Lk 

Each year, in conjunction with fuel adjustment proceedings,
a utility's actual performance is compared to target performance.
If performance fails to meet the standard, a determination is
mado as to whether that failure was a result of imprudence or
unroasonableness. 
To the extent that such a finding is made,
recovery of excess costs may be disallowed.
 

Mas sachustts 
IA 1981 the MassachueGtts Department of Public Utilities revised its fuel adjustment clause to incorporate incentives to
efficiency.12V 
 The purpose of the revision wan to reduce fuel
and purchased power costs by setting operating targets. Targets


forh t rate. a4lh1t mQuiva1miit AIR b i:cp y factor, and tfrcedautaq arm cat. ;%nuLly uing hist~ri.aal data of the unitm inT' qu d thiten n *xperieinc f Similar utilities. Utilities mutLoubmit monthly dat
pertormance. fi9
They are then remuired to explain deviations fromtarge at cuarterly fuel adjustment hearngjp. A finding ofimprudence or unreasonableness will result in "the appropriatedisallowance of fuel cost recovery." 
 That im, a determination ismade as to that portion of fuel costs over target that were
imprudently incurred. The Department of Pablic Utilities may
limit the disallowance when, in its judgmunt, the disalowance
would jeopardize the financial integrity of the utility. 
Penaltias are not automatically asmessed formulaically. There are no


rewards for superior performance.
 

J/ Interview withmr.D tat Kinney, Director, ot.oteserch an EconomicsDivision, Harytl 

I/ hMaachuivtts GoWrnor $ Task Force an the Fuel AdJl-twnt Cteue (1981). 
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abeve 55%. Since the .'UAC was adopted, capacity factors have
 
ranained above 55% and so no penalty has yet been imposed.
 

Delaware
 
(See previous section for a deecription of the Power Plant 
Performance Program.)
 

Florida
 
The Florida Public Service Commission initiated the 

Gerarating Performance Incentive Factor Program (GPIF) in 1980 to 
mirimize the fuel and purchasod power costs of base load units 
owned by the Florida Power and Light company and the Florida
 
Pourer Coi'poration. 12W/ 

The structure of GPIF is similar to that of the Delaware 
program. The formulas linking the rate of return on common 
eq~ty and the performance indicators are complex and utilize 
computer simulations of the fuel cost impact over an ex-ected 
range of prating levels. Targets are set for unit e- valent
 
ave.ilability and average heat rate using historical da: A
 
deaidband around each target is derived from the standar- ievia
tion for each unit and may be asymmtric around the ta ;at. For
 

,
r '
 
assiic ned a smaller range above the availab lit taret (improve
example, those uni with -al1ray vry 'o-a. fac_ J ar / 

mxnI iraii. bec. (dgadto rn). Pra 
for the exclusion of units from GPIF calculatins. Reaaonn~or 
exclusion may include testina or unusual orations a major de-

Ablc -- hr ih eldaa historial data wists, aadaddition of a now unit for-whiloh inademtehio -%-x
conp s.r,.Adjustments 11o130M performance targe.u, T 

1l 1a g oreosnts beond the control of management. Theseino lob nat-ural Aisasters, shutdowns mandated by a regula 
aguncy, an a g--5the rescnedulincetv nne'l outaec,
 

A public hearing is hold every six months in which a 
topat-ia aip. Themachty fctn Atual performabce and ret 
appropriate reward or penalty is then determined. There isa 
aiit own nIamount f roards and penalties of .25k of the 
return on common equity. No reward or penalty may exceed therual savings or losses during the measurement period.
 

Tn 1983, a separate incentive reqlation rmchanism was
adopted fo,7 the St. Lutls I nuclear unit. A lo,-pacity factor
 
target wan Net at 89%. This was basad on historical data of St.
 
Luciae I L..--i on design improvements at St. Lucia 2. For each 14
 
that actual capacity factor was above or below target, the
 
utility wag rewarded or penalized $1 million. The incentive
 
amount was limited to a capacity factor range of between 75% to
 

Factor Implawnation MAW 1.lJuly 22, L961. 

101 
.:,' .AALPTL DOCUME, T 



01 27 94 19 17 V 2'2 "77i Su57 M.11 .&E D.C. Zi;21 

The Massachusetts DUP has recently (May 1988) adopted a

pro-approval contract approach to major incremental generation
investments.U// Final r- s and regulations have not yet been 
implemented. However, any utility that wishes to make a major

investment in new generation or major capital additions to
 
existing facilities must file a petition consistent with the new
 
guidelines.
 

under these guidelines, he terms under which the utility
 
can recover costs and under .o.ch ratepayers can secure capacity
 
are Specified in advance of project expenditures. Thus, the
 
utility bears the risks associated with construction and
 
overation above those estimated at the time of pre-approval. The

incentive is sym=etxic. That is, the utility is permitted to

keep costs savings associated with superior performance in
 
construction, O&M costs, and unit availability and output. 
The
 
ratapayers, on the other hand bear the risks of fuel price

voll'itiEIIfand demand reduction.
 

The Department is considering the requirement of comprehen
sive bidding procedures. That is, a utility's proposal would be
 
put out to bid through the QF process. A bidding process would
 
ensure that the prica is subject to competitive market pressurn

and that the least-cost alternatives are revealed. However,

until a bidding procedure is formalized, the Department will
 
determine the appropriate contract terms.
 

M~Jigan
The Miohigan Public Service Commission initiated the Fuel

and Purchased Power Adjustment Clause in 1976. As in the case of

Mas:achusetts, it was felt that the thon current 100% pausthrough
fuel adjustment clause provided inadecpu'Ae incentive. to fuel
efficiency and aggressive bargaining I.contracts. Monthly
fuel and purchased power costs were fc_ "r a twelve-month 
perloi. The utility cou.Ld keep 10% of - 'gs below the
 
foricasted amount and could collect just of any fuel cos
ove:.runs. J 

In 1977-78, the Michigan PsC 4dopted-tArvailnbi-ty 
Incentive Program, the purpose of which was to-i hras
aVa;L±anii-Y-

e__
X tar et deaband was established for avra a& 

avaLlability adjusted for Deriodic fact an ed 
wijiin which no penalties or rewards accrued. -The ince tive 

1U1 Nauaaceustts km.,twin of Public Utf iti1M5 Docket ijo. 86-36-C, key 12, 1

1W It was pointed out by on of the amuan :ers in the proceedingos that if utiltiu were forced tos-thiL, L dmv redti ns, theywouLd wait until. tte last miute to instal nw capacity or unitil 

r2tY uem MW FA TE To 
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adjustment to the return on equity. There was a limit of 100
basis points on any reward or penalty amount.
 

The program was adopted on a three-year trial basis and was
disc:ontinued at the end of that period. 
In 1987, an incentive mechanism was adopted for the Ocean
State Power Unit #1.1/ 
 Ocean State Power is a new utility and
is c:urrently constructing two generating units which are to be
used exclusively for wholesale sales. 
Electricity generated from
Unit #1 will be sold pursuant to agreements with the Boston Edison Co. and the New England Power Company. Unit sale contractstypically require the buyer to pay a capacity-harge, i.e., its
sha,-e of all fixed costs, regardless of how efficiently the plantis operated. The above agreements, however, contain the incentive provision that capacity charges will be reduced if QeanSta':e Power Unit #1 fails to achEieve between 90 and 95% of theNew Eaand Power Pool eOtablicho en nee electr-lb i y. Further reductions in capacity oharges will result ifUni -,sl' equivalent availability fall5 below a target of 80%.Rewards, in the form of additional payments to Ocean State, willbe made if equivalent availability exceeds target. The incentive
provisions will be operative for the first 10 years of the
agreament, and may be extended by mutual agreement.
 

134, FEIC Docket No. 
FehbrQry 9, IM". 

I187-23-000, Order Accsptfi Netma, n NdIfied, for iLIng, iae., Issued 

108 

3EST AVAILABLE DOCUMENT 



ol 27 94 19 is V 202 77S S07 N _2.MW.&E D.C. 

In 1982, the New York PSC initiated an incentive program 
designed to control the construction costs of the Nine Mile 2 
nucleaar generating plant.l2!/ A cost cap of $4.6 billion was 
set., which repregented the midpoint between the project's cost if 
coV.pleted in 1986 ($4.3 billion) and its costs if completed in
 
1987 ($4.9 billion). The five utility co-owners could keep 20%
 
of cost underruns and could pass through only 80% of cost
 
overruns. 

A decisions was made by the New York PSC in 1984 to increase 
the construction cost cap to $5.4 billion. In 1985, a prudence 
investigation was initiated. The result wa5 an agreement in 1986 
to discontinue the original incentive provisions and to reduce 
thet construction cost cap to $4.16 billion. No admission of 
imprudence was included. All costs in excess of the $4.16 
billion cap will be borne by the utilities. It is projected that 
the.re will be a $1.99 billion disallowance to be amortized over 
the. assumed plant life. 

ohio 
Ohio initiated the Semi-Antual Electric Fuel Component Rate 

plan in 1982. An efficiency incentive factor, which is based on 
efficient economic dispatch, fuel utilization, fuel pricing 
policy, fuel procurement, power purchasing, and plant operating 
efficiency, determines the amount of monthly system loss that the 
utility may recover. If performance is above target, the utility 
will not have to absorb all of any fuel cost under-recovery, nor 
must they refund all of any over-recovery. 

Orgon
 
The oregon Public Utility Commission initiated the Power
 

cost Adjustments Program in 1980. Quarterly targets for fuel and
 
purchased power costs are set at the regular rate case
 
prcceedings and are based on historical data. Portland General
 
Electric Company may keep 20% of savings when actual fuel costs
 
are below target. Only 80% of fuel cost overruns may be passed
 
through to ratepayers. There is a limit of 4 mills per kwh on
 
the amount of reward or penalty.
 

kArmsylvania
 
In 198S, the Pennsy1vania Public Utility Commission imposed 

a construction cost cnp of $3.197 billion on the Limerick 2 
nuclear generating unit. Any costs incurred in excess of the ca 
will be excluded fror the rate base, including any subsequent 
capital additions. Any investment excluded by reason of the cap 
may not be recovered from ratepayers through depreciation 
expense. If actual construction costs are lower than $3.197 
billion, th. lower figure shall be the initial rate base 

1W Nw York PubLic Srvict Comisu n, caee 28059. Apri 16, 1962. 
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Use, nuring Construction. Reasonably incurrad costs up to 10% 

above that target were only got recoverable. If reasonable 
only 70%
construction costs exceeded th target by more than 10%, 

of costs above that 10% were recoverable. If total costs were 

below $3.55 billion, revenue requirements would be calculated to 

cover actual costs plus 20% of the difference between actual cost
 
The 20% would be reduced in subsequent rate
and $3.55 billion. 


proceedinga as if depreciation were being accumulated.
 

The Hope creek nuclear unit was completed in 1986 and the
 
incQntivw program was discontinued. The board disallowed $516
 

million of total costs because of construction delays and
 
ineffective cost controls.
 

The Nuclear Plant Performance Standards wera accepted by the 
New Jersey BPU in 1987.1W../ A target annual average capacity 
factor of 70% is established using the Design Electrical Rating 
(D R) .1 W/ There iz a deadband around the target of ±10% such 
that if actual performance is within the deadband no penalty or 
reard accrues. If actual annual capacity factor is between 80% 
andL 90%, the utility in reweided 20 of replacement power savings 
aseociated with capacity factor above 70%. For capacity factor 

the reward is 25% of savings. Similarly, if aotualover 90%, 
the penalty is 20% of reperformance is between 50% and 60%, 

plaicement power costs attributable to capacity factor below 70%. 
For a capacity factor between 40% and 50%, the penalty iS 25% of 

replacement power costs. capacity factor below 40% will trigger 
a board review. No formal provisics are made for the adjustment 
of capacity facto& for specific events beyond the control of man
aguant (such as an NRC-mand&tad shutdown). Any party, however, 
way petition for such an adjustment. The board feels that any 
pr:Lor definition of a "modifying" or "extraordinary" event would 
limit its ability to review such a petition.
 

on maintenance and
Utilities must file periodic raportB 
increase capacity Thecapital expenditures designed to factor. 

reports to ensure that such expendicommission monitors these 
tures are not excessive. This provision addresses the concern 
that incentive programs may lead to a distorted perception of
 
in-put prices and an inefficient input mix., 

(See previous section for a description of New York's
 
Incentive Fuel Adjustment Clause.)
 

I eMm.rsyw bard of Public Utittie. DQ Mos. IN 1111163 Wd OA1 C01-2 , Aupxt 20, 

196t wt aipted by the Now erfay PU in 1967. 

W The m repremmts the thomttlcaL me-omtrut|n mnmte of pimnt performwe aid in aw
 

in JLAtifyire contruelion.
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al].owance. Subsequent capital additions may not raise the rate 
base beyond $3.197 billion.
 

The Pennsylvania PUC has also designed an operating affi
ciency incentive program to take effect when Limerick 2 goes into 
commercial operation. An annual capacity factor target of 65% is 
established (to be adjusted for refueling). If actual uapacity 
facitor falls within a deadband of ±5% around target, no reward or 
penalty accrues. The utility can keep any cost savings associ
atead with capacity factor above 70% up to a maximum of 5% of the 
cormon equity investment in the unit. The utility must absorb 
any cost overruns associated with capacity factor below 60% up to 
a naximum of 10% of the common equity investment in the unit. 

The Utah Public Service Commission initiated the Total 
Factor Productivity Cost Factoring Program in 1993. The pro
grm's goal was to improve the utility's overall efficiency. A 
four-part regression model, using historical plant data, was used 
to estimate expected annual costs, including O&M expanzes for 
power production and service, and capital investment in genera
tion, transmission, and distribution facilities. A deadband 
representing normal fluctuations in operating efficiency was 
established around the cost estimates. If actual costs were 
within nnormal levels," no reward or penalty accrued. If actual 
costs were below the target range, the cost savings were shared 
equally by the utiJity and its ratepayers. There was no provi
sion for the imposition of penalties for poor performance. The 
program was discontinued in 1984. There was public displeasure 
with a program designed to "reward a utility for what it is 
supposed to do anyway" and the legality of the incentive program 
wan questioned. 

FERC
 
The Performance Incentive Provision was adopted in 1983 to 

encourage operating efficiency at 12 coal-fired and four nuclear 
un:its owned by the Virginia Electric and Power Company.l../ 
While the incentive amount applied only to wholesale sales, the 
program encouraged systemwide operating efficiency. Performancestandards for equivalent availability and heat rate were 

est:ablished using historical data and VEPCO's computer simulation
stau~
n fohui
model of production. alability fuel were then fnrscada d avail Tget costsn heat. andhgat d 
w a5set such that ifawndhiatualavailability rat a w re~ . et
 

earan, no rewar or penalty accrued. If actual fuel costs
 
w o..a the deadbana, the wholesale share of any savings 0 
overruns were divided equally between the utility and its 
ra':epayer&. The reward or penalty amount was applied r an 

J1/ PIRC P ocinr, Virginia Plectr aid Power Co99". Docket No. ER8Z-.3-O00, AugUSt 17, 1. 
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prt-ductivkt 4 increases, although it is possible to interpret it 
ot)herwise. When X is subtracted from the cost-inflation index, 
we call the difference the benchmark indez. We us* the benchmark
 
index to adjust the utility's rates.
 

Public utilities usually mall many products in distinct 
utility service markets. The products are often distinguished by
attributes such as time-of-use and reliability. Whenever more 
than one service is provided, the issue of efficient price rela
tionships arises. It turns out that price cap regulation is 
compatible with many ways of setting prices. But if a goal nf
 
regulation is pricing efficiency, with no adjustments for fair
nose, then the rate structure can be deregilatod iv: a price cap

eyaitem. With proper carr in implementation, the regulator needs 
only to mandate the price level for the firm, and price relation
ships converge over time toward Ramsey-efficient prices. 

Fairness to customer classes is a regulatory commitment.
 
Bo. h the Natural Gas Act and the Federal Power Act require just
and reasonable rates with no undue discrimination. To achieve 
faLrness goals, prices of individual services used disproportion
ally by certain customer classes can be individually capped. An 
is true in most economic subsystems, provisions for fairness to
 
individuals is costly in foregone efficiency and aggregate

we'Lfare. 

10.2 Mtrenaths and Weaknesses of Pure Price Caps
 

The main Btrungths of price cap regulation are strong in
centives for zost minimization and technological innovation. The
 
individual utility has no incentive to lie about its cost level
 
or to ras=z its actual costs becaure its costs are not used to
 
determine its prices. For the same reason, diversified utilities
 
no longQr find it profitable to shift costs from unregulated mar
ke':s to raise apparent costs in regulated markets. Cost-reducing

taechnological innovations are profitable under price caps because
 
costs are lowered relative to the price caps.
 

The other major ctrenqth of price cap regulation is that it 
is compatiblc with efficient pricing. It is also compatible with
 
many notions of fair prices. Thus, a price cap reform provides

vital flexibility on pricing policy, and clear choices can be
 
mad in trading off efficiency for fair pricing goals.
 

The two major weaknesses of price cap regulation are related
 
to each other. First, it is difficult to find an overall cost
inflation index and productivity offset that combine to closely

track natural gas pipeline or electric power costs.
 

Second, the historical costs of th* individual utility occa
sionally must be used to ensure that profit margins are within
 

110
 
"
ll"7t
r 



A cost-inflation index is the share-weighted 
sum of the
 

The formula for the
 increases for each cost component.
pr:Lce 

coget-inflation index, C ,, is shown in (1).
 

(.) Ct = Elwiit, 

W, is the cost share of component i and i,is the expectedwhare 
rate of inflation of the cost component 

i in the contemporary 
sum to unity. This mears that index period. The shares W, must 

ct also can be written as
 

TI
W*N4 + W*I~t + W,.r + WKIKt,(2) 	 C - WfIrt + WLILt + 


L - labor, M = materials,

where the ith subscript is F - fuel, 


B - bonds, and K equity.
D- depreciation, 


Since a new rate base will require special 
adjustments
 

that the rata base
 
described below, we shall temporarily assume 

debt and equity do not change. This means
 
does not change; i.e., 	 'tionLido not change so that int
that bK and (I - b)K 	 C. _gescaXoy__aov oc hi rates oxf-refln =hAl e, Furthermore, 

in interest rates do not affect the costs 
of embedded debt (i.e., 

For each of the remaining five components: 
tm
 

i 0). 

irflation rate must be determined. The fuel component can be
 

di aggregated further into each different fuel 
type.
 

An inflation index for any component should 
apptopriately
 

that it represents. Regulators should inspect
track the coSts 

historical price patterns between each cost 

and its candidate
 

If labor costs grow at the same rate for 
the utili'y ar
 

indices. 

labor inflation, 1LT

for the nation, one reasonable index of 	 other 
would be the rate of increase in national 

nominal wages. 

industry wages, or the Bureau
 ctndida',es include regional wage, 
 A good candidate for
 

o! Labor Statistica' Employment Cost Index. 


material cost inflation, ;., would be 
the producer price index.
 

inflation rates for particular
Where appropriate (see below), 

can be measured from national data on the relevant 

fuels, Irt, 

fuel prices
 

is the per-

The inflation adjustment for depreciation, 

1-., 
This
 

cantage change in depreciation from one 
period to the next. 


components in the rate base. 
must be based on existing plant cost aon equity,

The appropriate inflation allowance for 

the retur 

a 

ould be msured from markCet rates or, alterTnatively,v,,

generic rate of return.
 

be
 
In any adjustment period t, the relevant 

shares, W,, can 
cost data in the immediately preestimated from the company's 

The first concept would
 
ceding year t - I or in a base year 0. 


more accurately track the effect of inflation 
upon costs in any
 

time period; however, it would require 	
that shares be periodi

cally updated. Furthermore, it ties the price adjustment 
to
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Electric utility price segulation in the United Stat" has historically cntailed a state regulatory commisbaon 
overseeing a utility's rute itctcure by setting an allowed rate of return for the utility on its invested capital. 
Although stire commissionw typically have the power to diAllow recove.ry by a utility of imprudently incurred 
expenses. the current regulhury sy eaiu wAs ,not designed to encourgc utilities to control cosU. In sarch of ways 
to promote efficiency in tlutcricity pioductoi, a number of state regulatory commimions have turned their 
attention from retrospective seond-gumsing of utility amasaenent to 'incentive regulaion' approaahca, which 
condition ruincial reward or penalties upon some wmeaturu of i utility's 1ei-fo,'unnce. 

Tn date, atpproximmnly twtmty state public utility commissions have applied soem type of wucentive regulation 
t0 at le-t nne electric utlity under their jurisdiction. The number of vtates intmduciug such schemes has 
increa.ed rspidly in the past few years, ieflecting the growth of interest among rugulaurw , [FNl] Incentive 
rPgulafinn enuld lead to fundame.ntal Lhti es in the way electric utilities-.and perhaps uther tirms-arv tegulated. 
Thist Article: presents an etn.ination and Aesu went of the rationale for making ineeniiv-oncntW vuh=. m, 
regulatnry rule. and procedures, the principles that should guide the construction of auund inevutive muchaisls, 
and the practical problems that must be solved if such mechanisms are to be effoctive ni pntuce. 

Part I of the Article descnbes the institutiunal framework within which privately ownted elAtriv utiliLivs 
(commonly called 'investor owned' utilities) bave been regulated in the United Status for many years, [FN21 and 
discusses tle shortcomings of this. framework which arm motivating intere6t ui incentive regulation proposals.
Part TYdc:ribos recent theoreti.ai work tbat attampt. to obtain 'optimal' tlutious to the uiceitauve problems 
created by price regulation and discuss, the implication. of this work for dmrinible refurm uf the regulatory 
proceai. Pert Mll analyzes svveral specific incentive. schema that have either hen proposed for implementaliun by 
sitie regulaory agencies or have actually been used by state comm.snons. Hnally, Part IV offers our conclusions 
on the future role of incentive regulation, rguing in favor of a restrue'unng of current tuel cost incentive 
programs aid the extiwnsinn of incentive regulation to utility operation and marntenaner costq. 

Some will no doubt argue that the best way to increase the efficivncy with which electricity is supplied is to 
dcrcgulatc tle cletric power industry, relying on competition rather than regulation. We have considered various 
deregulation proposals in detail elsewhere. CFN3I The eiconom c effects of deregulatinn in this industry ar 
uncertain ad political cnthus.i&im for radical experiments is not g"ut. It seems remanahle to Lesune that 
commission regulation of r,tail zLics of electricity will continue for the foreseable future; IFN4J but it also ems 
likely that here will b continuing intercat in reforming the regulatory process to enhance the perfbrmance of 
eletnc uti ties. 

1. The Currnt Regulatory System and Its Performance 

Presently, --very state with investor owned utilities regulates rates via independent regulatory commission, 
composed of either appointed or elected membcrs. This Part is concerned with the structure and performance of 
that regulatiry regime. 
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Morr tah two hundred investor owned utilities, some tiny and some huge, supply electricity in the Unitod 
States. FFN:,1 Most of thoe comapaies arm verticaIlly integrated, engaging in the generation. transmission, and 
distribution of electricity. [FN61 Typical utility historically sought to t.cquire sufficient generation and 
trnanomqsr -apacity to satisfy the demand for eluctricity by its retail customers. [FN7] Investor owned utilities 
umally operate under iong arm fran hiscs that ea=rcither explicitly or de facto exclusive, so they do not face 
direct compttitaor from other utilities. -FN8] With no dirct competiton, it is generally believed that if electric 
utilities wer. free m set prizes to maximizm their prufits, they would be able to charge retal customers monopoly 
prices far above current rates. (FNg] In return for exclusive googruphical franchises, utilities are subiect to-ate 
regulation .tnd other types of regulation decribed below) and are obliged to pruvido reliable bervico to all who 
demand it at the regulated lnces. FNIO] 

A. Regulahiry Procedures 

State public utility commissions regulate the price and non-price terms and conditions of reail electricity ales. 
[FNI I] A utility must submit to the commission, in advance of their efictive date, any proposed change; in the 
level or stricture of its existing rates as specified in its filed tariffs. IFN 12J The conmission may then either 
allow such i-hangeA to becorm effective or disallow them. (FNI3] The comminion on its own uliative a also 
order the utity to change the level and stru-turv of its rte if the commission determines that they are not 
consistent ur'th state lAw. LFN14] These proceedings are known as rate eases. To a first approximation. prie, 
are fixed uleas changes are Approved r ordered by the commission. But some tariffs also have automatic 
adjustment provisions so that prices automatically move up or down as input costs change. [FNI5] In gtneral 
then, what is fixed between rate casee is a tormule for determitng priceg. 

Most stab. commissions operate under fairly vague statutory mandates which provide that the commission is to 
get ratcs tha arc 'just. reasonable and non-discrimiuatory.' (FN161 State statutes may elaborate more .pific 
-ritena as well. For cxample. state law may provide that facilities must he 'used and usehil' lFN171 in order for 
their asociated costt to bc incorporated in rates. or specify that only costs which have bae 'prudently incurred' 
fFN 18] may be included in rates. It is our impression that state legislatures have provided more specific guidance 
to commissons regarding acceptable rcgulatory procedur in rcent years. [FN19] This is especially true with 
regard to feal adjustment clauses and the tr=cwcnt of the costs of generating plants under construction. [FN201 
To our kncwledge, no state statute permit; commissions diretly to fine or subsidize utilities subject to their 
jurisdiction. Rather, it is the methods used to dctcrminc price: that provide incentives, either good or bad, to 
.egulated fims. 

The basic pnnnciplc that currently guides commission regulation of electricity rates is that pricms should reflect 
the *cost of service.' [FN2I For the utility a awhole, prices are, in theory, set so that total revenues equal total 
costs or, alternatively, so that thu avurago rcvcnue per unit of eletricity sold equals the average cost of supplying 
it. For specific servicts pruvidd by the utility (such r dcatial, commercial. and indusuial service in different 
suasns anc: at different times of day) prices should, in theory, reflet Olc costs of providing the individual 
sevice.s. Economists argue that mArginal cost should determine the prics of individual *a'vic s. but rcgulators 
have histoically attemptod to deflne and employ service-specific avetave costs. rFN221 Arbitrary rulv4 for 
allocating common costs to individual services, ilong with considerations of Jisuibutional fairess and political 
constraints, often lead to rata* for specific services that differ substantially from marginal cost. 

Commissions theoretically set rates so that both operatbng costs (fuel. labor, and materials) and capital co.ts are 
covered. Opeating costs com be obtained directly from the itility'a accounting system if riw are set on the basis 
of actual costs in a past 'te year,' or they can, be estimated fairly easily if a fiture 'teat year' is employed. 
Capital cos is equal to deptecintion plus 'fitir return' on the utility'. actual or etimated investment. While 
there "-- considerable deba=e earlier in this century as to the proper method for computing thu 'fair return' to 
which utilities are entitled, (PN23] mnst commisions now obtain this quantity by multiplying an estimate of the 
utility's no:mnal cost of capital by the depreciated original cost of its as.,ts. This lalter tiuantity is cUed the 
utility's 'ra'e base.' Straight-line depreciation is employed, with asset lifetimes that are to bome oxtcnt arbitrary.
and thus the. subject of debate from time to time. 
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This appr.mth to dtautrmuug capital cost wuuld, if epplikd texuctly und eunLinuoutly. give the utility a stream ul' 
earmings for each asset that has as its present value (using the cost of capital as the discount rate) the original cost 
of the uset. 'FN241 That is, if rates are continuously adjusted according to these ratemaking formulas, the utility 
earns its co.;t of capital exactly. and the market value of the firm exactly equals its book value. [.N25] It is 
important tc not that an infinite number of other rules for computing capital costs would yield these same result. 
Becau.e der reciation rules are arbitrary, the capital cost charged at any one instant dfi not generally equal the 
tjiue, econottc cost of using the firm's apita] at that instant: in other words, atcouatwig and ecououiic 
depreciation ate equal only by chance. CFN26] Inflation compounds the pioblem. [FN27J Propobalb for inucativo 
zegulation Lust take these vioblews ito account, siace only accounting cost,, are goracrlly ubserviblc in pnittc,. 

In practice, regulation does not follow these simple ratemaking principles either exactly or contnuuuly. Two 
important practical features of electric utility ratmaking are worth noting. First, comnimqions do nor 
continunu.sl' adju.t prices through time s cost. change. Rates are changed only on the motion of the company or 
the comrniqqion and after the commi.,oon ha held often lengthy baring. Prices (or, more precisely, the 
provisions of filed tAnffs) may remain unchanged for years as they did during the 1950's and 1960's tor some 
utilities. [FN218 The tendency of regulated rates to adjust slowly to changes in costs is frequently referred to as
'regulatory lag.' Due to regulatory lag, the actual rates of return earned by electic utilities may b- above or 
below the co)mmiion-detrmincd tair rate of return at any insta.t. This important tact has been ignored in much 
of the theorsrical literature on regulation. IFN29J Moreover, when prices fixed. utilities can increase profitsare 
by cutting ¢.sts. wle there would be no such incentive if prce were continuously adjusted so that all costs 
incurred by a utility would be recovered at every instant. 

Second, commissions rv not bound to set rates that cover all cots; incurred by regulated firms. Regulatnrs
have the authority to 'disallow' both capital and operating costs that would ordinarily be included in rates if they
find that th. asociated exnenditures were imprudent or unnecesa y. IFN30J In principle, a commission uin 
dir,allow certain ,osta if it believez that the utility was inefficient bevicus, it could have obtained the corresponding
services moav cheaply or did not require those services at tll. This tiature of the current system has become quite
visible in recent years in disputtz about whether ratepayers or shareholders should bear the costs of nuclear plants
that have tuimned out to be either extremely expensive or unnecessary to mpet demand. [FN3 1] 

In additioa to setting rate levels (avenge price for all units sold) and rate strucnires (prices for spccific classes 
of cuatomeri and different services), commissions also establisl other terms and conditions of Acrvicc, such as line 
cxtension emquircments, billing procedure, and acrvicc quality attributes; issue certificates of convenience and 
necessity to allow the addition of new plant and equipment; supervise franchising and refr-anchising; approve
mcrgcris and acquisitions; and, sometimes, get doaply involved in supply side planning and operating irues;.
These nonp;'ic attributes of regulation vary much more from state to state than does the basic structure of price
regulation; further, they a'e less central to the provisioe of incentives for efficient supply, since they do nut 
directly .J1'ect utility profits as price regulation does. Accordingly, wu will largily ignure nun-price regulation in 
what follows. 

B. The Re ulutary Contmtt 

For purp)ce of the di~sussion that follows it Is useful to think of the regulatory process emnbodied in 
established regulatory procdures s s long-term 'regulatory contract' between electricity customers, repreented
by the public utility commission, and the utility. (PN32] This contract places explicit and implicit obligations on 
both the utility and, through commission policies, its customers, Ia return for the long-term exclusivu right to 
sell eleictriCity in a pticulaur geographical w'ca, the utility takes on the obligation tu provide a reliahle supply of 
electricity t, al who demand it and Lu do so at minimum cost. The regulatory commiion in turn haA the 
obligation to compensate the utility for 41. costs that it prudently (read efficiently) incurs to meet those 
obligations. If the regulatc'ry contract did not have u compensation provision that credibly led an efficient utility 
to expect that it would no average rmover its cotS, the utility would not agree to supply service. 

If the utility does not li,,e up to it. side of the bargan--for example. by incurring costs that are excessive in 
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qome sense-the commiqin may di.allow recovery of these cou. The thretm of disallowanee, at least in theory.
 
provides a ncentive for the utility to make efficient production dccisions. On the other side. due process
 
requirements embodied in 
state law and court supervision of regulatory commirions. again at least in theory.

keep the regulatory agency fom 'holding up' the utility by failing to compensate it fully after the fact for
 
investments that it has maie to provide service. An additional constraint on commissions is that if regulators

adopt policies that do not provide a utility with adequate returns. investors will be unwilling to supply th. capital
 
necessary for new capacity and consumers will suffer inadequate service. This constraint only applies, however,
 
when now :apacity is likely to be required in the reasonably near future. In the pst few years, with exces
 
generating capacity and slow diemand growth in many ares, this constraint on commission behavior has lost much
 
of its force. Under this ;tylized regulatory contract, commis.ions employ a cost-plus cnotraolt to iet pnioeg.
 
provided ccntn pass the teal of 'prudence.' At least implicitly, this prudence test haa both short nm and long run
 
dimnsion. In the short run, the utility is expected to op:mre effieiently the. plant and equipment that it has in
 
place at any instant. l'bis requirm atantion to both the phygicml performnrmc ol the equipment (using fuel
 
efficiently, for instance) and least-cost procurement of fuel, labor, and other variable inputs. In principle at least.
 
the short m2 prudence test is no different rom the short run efficiency test imposed by competitive markets.
 

The long rim dimension of the pruden:e test requires the utility to make efficient capital investment decisions. 
Not only should plant and equipment be procured at minimum cost, but the optimal type and quantitica of aASts 
should be a:quired. (FN53] In principle. investmcnt dociaions arc prudcnt if they wcrc optimal at the time they 
wcrc roade, givcn what wax known by thc utiliy at that time. Thus, if an investment decision was reasonably 
expected to lead to least-cost supply, considering both capital cust and expected operating cost, both the direct 
cost of ths invtwtmant (including a fAir rats of return) and the operating cost associated with utilizing it efficiently
should be recovered by the utility in rates. This is true whether or not the investment turns out to have been 
optimal after the thet. 

Ideally, tis t'egulawoy contract would simulate on aveail the outcouies that would umn.rg; in an unruulutud 
competitive iaret. For example, in an unregulated compettive market, pnice would on avurgu just cover the 
costs (including a normal r'urn on invetmiant) of supplying output efficiently, Suppliers would guI no mort and 
no less them the ainium cost of pioviding seivice, since competition would .diniitutj. both ux.a prufit, (pncx 
above cost) and ineffizient productiou bIhavior. 

But the pattern of departurua frum the average, caused by unforeseen events, differs between regulation a=d 
compeUtion in ways that have strung implicattions for eliuiency. This divergence is clearest in the case of capital 
costs. [FN";41 When invtguet decisions regarding electric utility plant and equipment are made. there is 
neceaxaly uncertainty regarding future deamd, construction and operating costs of alternativ tohnulogis. 
rates of tecluiical change, and other factors. In ompetitive mrkets wilhut luon-torm ,iantrits between buyers
and suller, th rrturn each firm actually rralizes on its invstm=s deptmds upon the interaction of supply and 
demand at wzch instant during the economic lives of those investinents. If demand tus-na out to he higher than 
most sellers expected, for intance, priccA will rie above average total cot until new capwaity .an be added to
hring xuppl/ and demand hiack into long run balance. In the interim, firms that are in the market will earn short 
run economic rents on their past investments in capacity. On the other hand. if demand turns out to be lower than 
the typical Jirm had expected, prices will fall and most investments will yield subnormal retu-as fo sorme period.
If any tim. due to skill or luck, happeas to build a facility that has lower costs than those of its rivls, it will arm 
some economic rent over and above the economic cotes of productioa. If it builds a lemon. it will not cover its 
economic costs. 

The pmrt that an individual competitive firm actually earns depend- both on its atility to make et'i"ient 
investment decisions based on available information and on the actual realiairnna of costa, rlmuntls, and pries as 
market conditions change over time. At any instant, sme firms will earn more than a crn..titivc renrn. mind 
others will earn lesr. An efficient competitive firm will expct or ovarage to eam a normal return oan its 
uivetmeits when they are made, and in the long run the average firm will earn a competitive rate of return. 
Thus, without any long term contracts, competition provides incentives for firms to make efficient investmont 
decisions ej. ante. The typical firm that makes efficient investment decisions will expect to earn a competitivu 
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retwo and, on average, it will. But at any point intime a speWcific firm. even if it has made investmnt decisions 
that wore efficient ox ante, may he earning more or less than a competitive return as prices fluctuate With haogiing
supply and demand condiuon. In theory, Ihe current regulatory contract simulate allof thce outcomcA cxcupt
the last one. Firrt, like the firm operating in the unregulated market. a regulated. franchipcd monopoly will not 
make investmetas L capniry ianl"6 it expects to eara at least a compctitivc return. Second, the regulatory
contract in Druncipli provdes the utility with the expectation of earning a competitive return only on investments 
which were cost-minimazzxg (given the information availablc when investment decisions were made) and which 
are. operdted efficiently (given the capital stock in place and market conditions at each point in time) Regulatory

lag &ide, this promuse is implemented by setting prices so that revenue just equals the actual (accounting) cost of 
se'vice inctrred by the firm minus the costs of inefficient invettments and excessive operating expense. This 
means, for -xample, that if a utility builds an exceptionally efficient plant through luck or skill it is nut rewarded 
by abovc-nnnml profits, as a competitive rm would be. On the other hand, suppow a utility lorecats demand 
to bc 100 and 4dds capacity acordingly, but demand turns out to be only 80, o that much of capacity is not
iiCCCsary. In this case the utility is not penalized for its bad luck by subnormal profits. as &competitive firtu 
would be, ao long as it can defend its forecasting procedur'. Thus te regulatory contract in principle punishes 
only had de'nsions, not bad luck. 

If this regulatory contract w4orku as described, and the supply side and denund side uncetaintics werr
symmetric, conliUmIesl'A would pay un uvvrage no more than they would in a competitive ,naiket. The timn paUerns
of payments, however, might b. very diffcrat. For example, in a competitive narket with no lour. term 
contracts, pries and profiti teud ,u fall when demaad for the industry's output falls and excess cpxciti appears.
But under this iegulatoiy ceitruct, prics could actually go up under these conditions, since fewer units or output 
must !ovur an unchanj'l capita cost. This implies., among other things, that regulated priue ar not likely to 
reflect nzsrvmnil cot changes over time. and consumption decisions will thus be disturtd. rFN351 

This regulatory contrct s not beeo chosen out of thin air. It makes sense to give legal monopolies to nafural 
monopolies that ptodmuc products without guod bubstitutes. Since such firms would have considerable monopoly 
power if un "egulated. it also makes sense to impose price regulation to reevent them from exercising that power to 
the detrimmit of consumers, And, since trums must earn at least competitive returns m order to attract the capital 
necessary tc provide service, it is smniblo L set rates so that revenues equal coss on average. The prudence test 
is a respone to the obvious undesirability ufa pure cost-plus contract, and other regulatory procedures such as 
straight-line depreciation, dctailed hearings, and court review are en.ihle responses to practical problems of 
impertect inforwation aud human frailty. But, while the current regulatory contract may be sensible, it may also 
be I"ar frunm optimal. 

C. Deficiercies in the Regulatory Contract 

Three basic shortcomings of the present regulatory regime have prompted intemes in incentive regulation. First,
rohulators are not generally very good at distinguishing efficient from inefficient behavior. they simply do not 
hava tho informatinn necessary to detect all flawed decisions in a way that would satisfy legal standards for 
disallowanciu;. Utility managers are always better informed than regulators and have every incentive to make 
their deciaiong r m Mipdent hy argiing that poor performance is due exclusively to bad luck. Given the disparity
in information, nuch argumenta arte difficult to refute. As a result, commissions are usually Able to penalize only
especially hd investment and oprerating decisions. [FN36] Moreover, the present system lacks formal incentives
for unusualjy good deision-making that a competitive provides (though regulatory lag may provide informal 
incentives for cost minimization). This need not be a serious problem in an industry with a simple, unchanging,
well tadoersiood technology, where most decisions are routine, bad decisions ar, esily defectsd as; violations of 
textbook prc.edures. and the rewards to creative effort are likely to be minor. But this does not descrihe thu 
electric power industry today. 

Second, given that regulators can directly monitor the performance of regulated firms only impcrfc tly, the 
requirement that prices cover virtually all costs incurred could turn regulation into something very close to a pure
cost-plus contract. [FN37] That is,absent a credible threat of disallowones, a rugulated utility isprovided with 
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diminished incentiveA to mpply elecncity efficiently. MoreovCr, in the current economic envi'onmeut. the usuai 
method of computing capital cost may combine with the political openne s of the refula-ovy pio '.,.1 1Ub.IA 
Investment decisions agam;t efficient but capital.intcnaive technologies. [FN381 

There is i. third potential arcs of concern rarely mentioned by most proponencs of in tUai'r regulation: Average 
cost pricing leads to prices that do not properly track changes in short run supply and demand conditions. A rue 
that price equas avc.agc total cost will lead to prices that are sorne.me-s tuo low and sometimes too high. eve, if 
the firm rnjke: efficient investment and operating decisions. As loug &a,prices are based on "ccountng aveiage 
cost, rather than true ntrginal cost, .;onsumpton decisions will be sociu.iy inefficient. 

Most of the intereat in incentive regulation reflects coti".rn that the current sys-tem creates weak inceative, ror 
utilities to nake efficient invfttment and operating decisions, Thuwe who march under the buaier of incntive 
regulation =iecept the fact hat regulators cannot directly, via the prudence test. compel utility tanngetmnLs to 
mimize cost-indeed, these advocato tend to ignor: the possibility of disallowunus entirty. ln.tead, they 
argue the carrent cwot-pluc. regulatory euniruct must be replacted by an arrangeu nt that provideis utilitiie with 
specific financial wcentivet- to mixumize cost, that is, incentives of the san general form a. unreulated 
competitive niaikets provide. 

It s not currect to say that the present regime involve aa pure cost-plus contract and thus providiis no incentives 
for cost mIrimization. In the firt place, while the prudence test is an imperfect mechanism for cost control, it is 
usWd in practice to punish exceptionally bad ouromet, whether due to inefficiency or not. And. morv important, 
pncs am not continuously adjusted Mo that costs art exctly covered at each instant. Because of regulatory lag, 
pne.s tend to stay fixed even though ;csts aru chaging, and price chgngcs tollow cost changus in time. 
Regulatory lag partly deouples prices fioacost. and permits utilitieq i incress% profits by reducing costs in the 
period prior to cre adjustments. Even if a commission doe.- no direct evshlation of utility decision making, this 
decoupling provides an :eentive for regulated firms to produce efficiently. Regulatory lag is present for 
administrative res.sons. not becauso it was designed to enhance efficiency. but it is nonuthulesw an 'ince.nriv. 
regulation' 'neianisu. 

Is the act a,.l degree of regulatory lag optimal Ltany sense? Nobody knows. Moreover. this is not the right 
question. The proper question is, what set of regulatory procedures, broadly defined, is best" In order to addrens 
thi qumtiun, one must specify the cntenA that are to be usd to compare alternative, regimes. We will assume 
that a god ,exulztory system will try to sArisy two primary objectives: 

Objective I The regulated firm should produce the electricity demanded by its customers at minimum cost 
in the qhort mn And the long run. 

Objective 2 Over time, con'umerr,should pay no more on average than the minimum cost of supplying the 
electricity they derrmnd. 

We funrher asuimi th:ti a third objective is of general int'et, but not the primary focus of incentive 
regulatvnn programs: 

Objective 3 Prices shold be sensitive to prevailing supply and denaud conditions at each point in tuic. 
thus retrecting the marginal cost of producing electricity, so as to give the utility's customers incentives tu 
make eficiect consumption dacijionrt. 

We thtu ignore any distributional or political objectives that iegulwrv may have and instfd concejtrate on 
economc efficiency in :he analysis that follows. [FN39J 

To be practical. incentive regultion xchemes must satisfy several vunstaints. First. prices iiust be high 
enough on average for the utility to be viable financially; otherwise it would not agree to supply the services that 
have been ctontracted for. ['N4.] Second, under curreut legislation regulators cannot fec utilities or make 
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subsidy payments to them- the procedures and formulas that determine pnees mt be used to provide incentives. 
Third. regu ators cannot in fact sign binding contracts with the frms they regulate. The commjssion caanot bind 
itself today not to zhango its policies tomorrow, if only biccause it may be ordered to chang policies by the 
legislature. The implicatio:ns of these constraints ame explored below. 

li will alntn corrainly he impossihle to satisfy perfectly each of the three objectives oudlined above. Some 
raeg'ulatory F-ro.adurM may do quite well in one dimension and quite poorly in another. In particular, system. that 
further decouplo pncte from cots in order to 9trengthen the profit payoiff to the utility of cost reduction run the 
risk of somtmes facing consumers with price& rtbat are quite far from current marginal production -osts. There 
mn% thus h, i hiasic trnde-oft between our first And third objectives. A; in many policy areas, we must ,eek to 
identify anl evaluate trade-offs of this and. inevitably. try to be content with the best :bat can t done LDan 
imperfect world. 

U'. Theorie.; of Optimal Rcgulatory Regirc 

The possibility that cost-of-wervice regulation might provide inadcquam inccntivcs for rcgulated firms to 
mirmize aosts has long ben recognized. As we point out in Part III, regulrtons have tried over the years to 
adapt regulatory procedures to enhance incentives for efficiency. But only in the past few years have economic 
theorists hI n able to model formally the basic problem of incentive provision, permitting rigorous analysis of the 
optinmal design of regulatory institutions and procedures. This Part provides a sloctive overview of this recent 
wcrk and d su.ses what we can and cannot learn from it. [FN41] Readers should be warned in advance that the 
flurry of rezent tbeoie ical work has so far led to relatively little of practical value. At best, it has reitnforced 
prevailiug .,riws aLvbuL the oasic proptie.; of desirable incentive mechanisms. 

The ruzext itcrturs witl which we are here concerned de.tats sharply fi'oiu earlier theoretical work on nptinal 
pricing and invetrment dcansiuo fur n ntur'd monopoly. [FN421 In that es-lier woik, it was assuined that the 
regulator hi.d perfect informanon and could simply direct the utility to Minimze co~ts knd to rnhkt; dmisiurs in 
the public nterest: the question was exactly what decision rules best served the public. The recent literature 
begins with the ssumptions that the regulator has less information than the utility and thus cannot prescribe all its 
decisions, and that the utility is tnteresed in profit. not social welfare. 

A. Agency Theory 

Mot of tie recent work on optimal regulation is an application of what his come to be called agency theory. or 
the prnciulI/igent model, which provides a general framework for dealing with incentive problems. The basic 
problem coubidered by agency theory involves one vatly, the pitacipal. who hires another aarty, the agent. to take 
action. on his behalf. The principal wants the agent to Lake actions that will make some performance measure as 
large ag possible In the most general version of thit framework, the actual outcome depwd.q on the quality nf the 
aget's actions and decisionu, typically reerred to as his 'effort,' ou tus reehnological and economic 
opporrunities. And on random factors. [FN43] The principal can observe none of these directly, though he may 
have some information about the ranwt of technological and economic opportunities. und h may know the 
probahilitie- attached to the possible outcomes of random proceses. The principal attempts to design a mechanism 
for compei sating the agent that will induce him to come a cloe as posaible to maximizing the principal's
perfarmanc. criterion, taking into account the cost of compenating the agent. This compensation mechanism 
must have the property that the agent can expect (on average, before the actual realization of uncertain variables 
take place) to recover the costs he incurs. The agent will not agree to any arrangement that does not satisfy this 
viability coastraint. Furthermore, if the relationship involves any perinds. the agent will drop our whenever he 
no IV-ner expect; to recover the costs of future actions. IFN4.4J 'IiA very general outline hag been uied, with 
suitat, :pecific adaptations, to deal with many types of economic and legal prohlems and i.ociared institutional 
arrangements. "l'hes. include labor contracting and wage determination, internal nrganzation and oontrol 
problems within busim s firms, control of firm managrs by stockholders, defense contracting, long-term
contractual arriagements betwe n private buyers and wilen, and, rweAtly, the design of regulhtory institutions. 
[FN45] 
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In the requltLury context, the commission is the principal (and, implicitly, the ageat of consumers) [FN46) and 
the rt6iulattd utility is the agunt. Almost tll of the ruguatury design Itintururi: bc'n. witha , !Wt of common 
assumptions. First. the regulator is assumed to have a single, well defin'a objwtive. Without such an obiective. 
tha concept of 'optimal' regulation is not defined. The regulator is usually assumed to maximize aggregate 
consumer welfare, an objective con~sistent wit the three objectives assumed above. Second. the regulator is 
unLriined to maintain the viability of the utility. Thi6 is consistent both with current law mandating a fair retuin 

and with agency theory mcre generally. Third, the regulator's information ib assunied to be inferior to that of the 
utility's management. Without this key _.umption, bimply beome, a seund mdnsgcment.. the regulator could 
and, if the law permitted, 6ictate all the firm's decisions in order to maximize the regulatory ubje'tive. 

The asiumption of asymmetric information is quite plausible even though electric utilities publish mountains of 
data. Regulatury agencies generally have extremely good information about firms' actual accounting costs of 
providing .s.-rvice. In the electric power industry, considerable effort has been devoted to establishing a uniform 
yqrem nof accrunLq for financial and operating data. and privately owned utilities are required to make frequent 

reports on .osr, price, finktncial, and production variable. Thes report. are quhject to audit. They provide a 
tairly accutAte accounting of what the regultA of the firm'tna pt and prweent deciion. have hetn on average
subject to the qtalificAtion that accounting capital cost. at any inmtant may he cuh.taritially a2heve or below true 
economic capital cost, 

But acointing data do not directly reveal the marginal costs that are essential for efficient priC4,e-ttig. 
Moreover. a utility's performance in any period depends on the quality of past decisions. especially invetmeat 
decisions. b.5 well as current decisions, on the economic and technological opportunities and constraints that the 
utility faces, and on random events beyond the utility's control. The regulatory agency can disentangle the affects 
of thes inluences on observed outcomes only imprfe-ctly. For example, the efficiency of a firm's generating 
units at an%point in time will depend in complex ways on a host of observahle and-to the regulatory agency
iinobaervib e tactors. only qome of which are, tinder managerial o',ontrol, [FN47J Ii is very difficlr to imagiue that 
asregulatory agency will ever be able to say that a particular Fraetion of year-to-yoar vaniations in geerating unit 
etticiency is du to current managerial effort and the rest due to other faciors. It is even les likely that x 
regulatory .gency will be able to determine whother epocilic managerial decisions wort, optimal giva, th(e agency's 
objectives. 

Models of optimal regultory design assume that the regulator's objective is to maximize a measure of consumer 
welfare. W, that can be expressed in dollar terms, CN481 subje. to the constraint that the utility be fniancially 
viablc (i.c., that it cxpcct :o rccover all its costs). The commision can observc the lcvcl of W that results from 
the regulated firm's decisicns, but W depends on sevcral things hat regulators cannot observe or cXaobserve only 
imperfectly. In general the include the degree of effort undertaken by the utility's management, E, (i.e., 
additional oftort results in 'better' decisions), the parameters of the utility's cost function, C, (technological 
opporrunitis, input price s, etc.), and random events, R, affecting both costs and demands. Increas(e in 
managenal effort ore assimed to impose costs on the firm, stnc. good managers are expensive and very haid work 
is unplea.qut. The utility .elects E to maxirruze profit, treating the regulatory regime a a constraint. It observes 
C ad R, while the regulator only observes W. [FN49] Given the objectives of the firm, the Qbjtvies of the 
regulatory ,ommission, and the information structure, the commission ttcmpta to set up a payment mechanism 
that will indu= the firm tu maxk dwisions that yield the highest posible value for the commission's objective 
function. not of p tyment by the commission to the utility. [FNS0] Generally, the payment mechanism will tie the 
regulated firm's t wenuea partially to the actual costs that the agency observes and partially to some norm based 
on prior intormantn that the commission has about costs, demand and the relevant parametei, of each. 

At first blush, the idea that regulator-& ight purpubvly sa pri,.,tso that they depart frum mariginal cost appArs 
to conflict with the well known prsenntion of efficient pricing that prices should be set equal to marginal cost. 
In fact tbere.- is i. conflict or trade.off bwe.a optimal incentives to minimize the costs of pruductiun and optimal 
pricing if rugulators only set ordinary ,'(.-Unear) priceis, u that any customir's payment to the utility is just pnce 
times consumption. perhaps with a different price for consumption at different times of day or seasons. of the year. 
A utility can only be rewarded by setting total revenue above total cost, and with linear pricing there is no way to 
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do thib witluut ineffiuiintly disourging couumption by brtting priw abuve uait cost, Similarly. consumption is 
i'efficiently encouraged if punishment of the utility takes the form of setting prices below zost. 

To our icnowledge the ftml literature has not connsiderea this trade-rff explicitly. It qeems clear. however, 
that it will generally be optimal to provide weaker incentives for efficient supply in the case of linear pncing. all 
else equal. than it would Le if the eommission could levy ines or make payments directly to reflect the tradeoff 
between pr duction c.)st munimizaton and optimal pricing. if ordinary prices are used to provide incentives. 
more effici:nt production ;an only be purchased at the cost of less efficient consumption. while this additional 
cost is abs it if direct p-ayrents are possible. [FN511 

Through the use of nonlinear price schedules, according to which a custorner's electricity hill is not jut Rome 
constant firias consuraption, regulators can in fact fine or suhsidiza utilitias without greatly distorting the price 
signalS on which customers hare consumption decisions. To see this, conider the simplest nonlinear rchedule, a 
twn-part ta.-iff. [FN52] Suplose that a customer connected tn the electric utility ,erving hir area pAy;,_ixrI. 

1" mnnthlyl chirge. ad a ne~r-ki~utnhvo',,"(,'wh ',har~n P As long as F is not large relative to a consumeir's 
Income, it will nenther dleer ham from consuming nlectrinity at all nor affect the amount he demands. 
Con.rimplion dec:.itonq wil thus be baseM entirely on the vnriible price. P. which should accordingly be set as 
close as possible to .arguial cost. The fixed charge. F. can be varied to reward or punish the utiliy. In this 
•"seme a u:ility's customeis are taxed directly-via a fixed charge that yields high profits--to reward the utility: 
the comrssion need not draw on general tax revenues. Of course. this form of taxation may be inferior to other 
taxes from an equity point of view. [FNS3] Its main merits are that it is consistent with the actual powcr3 of 
existing regulatory commissions, and thm it is more efficient from the point of view of socicty Uea wholc to 
reward or punish the utility by varying F than to set F equal to zero (i.e.. to use lincar pricing) and vary P to 
provide incrntives. 

The rest of this Part follows thc theoretical literature and assum that regulators can control consumption levels 
(via P) and utility revenues (via F) more or lesimndepadenty. It is important to recognize, however, that the 
practical implementation of whemes that depend on this assumption would require most commissions to modify 
their usual approach to the design of rate structures, requiring treatment of marginal price; and totli revenue 
levels as nidepeode~nt objectives of roughly equal importance. 

B. So=ic Prescriptions 

A recent paper by Jean-Jacques Laffont and Jean Tirole both exemplifies the literature on optimal regulatory 
regimes and derives some suggestive general rules. [rN54) Laffont and Tirole consider a regulated firm with the 
following total cost ftnction: 

(1) Total Cost = (R + C - I)q + K. 

In this equation q is ourpit and K is a fixed capital cst that dit_ , ,y with ciutnc--n contant known to 
tv firn and its regulto,. UIuperatLinX vus bis Lhroc duturminats: R is a rndum variable reflecting 
uurr t t h utility's control (such as fuel prices), C is a constant known only to the utility that 
re ects past investment decisions, and B is choen h e fe. ireater levels o efort wer 
mage-&r utility, The firm1' r*il'.know C, observe R. and choose E. subject to the regulatory rule. to 
maxImIze the firm's net profit, defined as accounting proit minus ibe eflbctive cost to me managers ot their 
eftor. The regulator knows the likelihood of all possible values of R ad C, but he cannot observe R. C, or 
E directly. There is assumed to be no uncertainty about demand; buth the firm and the regulator know 
exactly how the quantity demanded depends on the price of eleeirieiiy. 

Laffont &ad Tiroe.as&ume that regulators can observe unit vanable (or operating) cost. V. where V = R - C -
E. Based en the discussion in Part 1. this seems a reasonable assumption, perhaps more reasonable than the 
assumption that capital cost can be determined by either h firm or its regulator using avairible accounting data. 
Laffont and Tirole show that the compensation system that maximizes consurmer welfare while keeping the utility 
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viable can he de.wrabed a; follows. [FN55J The regulatory agency issues a ul that descrihe how the wc 

componcati, the tixed charge. F. and the per kwh charge. P, of a two-part tariff will he dettrmined. Tb, utltht 
(which is asumed to know C and to have observed R) is then asked to provide an estimate of V, for, &Hy, rh next 
three years. Call this estimate Ve. [FNS6] Following its stated rule, the regulator then an.notno, s ih.t the per
kwh chargc. P. in the rw,,-part tariff for eloctricity will be set equal to this estinae. [FN57J Givesn P. the 
cnmumu;oc compute4 the quantity of electricity that will be demanded. q, from its (a.sumed) knowidlge of' the 
demand curve, Finally. the c0zuiajssion follows its stated rule and announces that the fixed charge. F, will vary
each year d,;pending on the acrual level of V that is observed in such a way that the utility'q acnial reventie in tuich 
year is dete-mied by the folloving function: 

(2) Total Revenue - K - [H(Ve) .- Vo stqI -, S(Ve)[V subq - Ve subq ]u 

In tbis scheme the commission's tariff describes the B(V) and S(V) functions; the actual values of B and S 
usel in this equiton to compute the utility's allowed revenue depend. as indicated, on the utility's subsetluent 
ustinato. Ve. 

The acrt=l revenue earned by a firm in each of thc ycara following a formal rato c."4 has three components as
shown in e-uation (2). The first is its capital cost, K, which by assumption is beyond the utility's current control. 
The second component is also fixcd. It is cqual to expected operating cost, V eq, plus a bonus, R, which ,,ay in 
principlc bx positivc or ncgative. In the thrd term in this equation, S is always betwemi zeto and one. Thus the
utility rccoe-t in reveue.ni only a fraction of the difference between the actual opeliatiug wbt incur-d =,d the 
initial cstinate of that cos:. Note that there is no prudence test here: the comaision nevur trie to see if cost 
overruns an: due to bad management or bad luck. 

Bsides demonstrating tLat given all of the Lauderlymg assumptiump, a revenue function of this form can give
optimal incltives for cost redu.tion, Laffont and Tizolv also dc;rivc sowc interesting properties of the optimul B 
and S functions. First, it is never efficienit to have a putt cost-plus cootnict; S is always strictly less than one. 
Second, the higher the utility's cost estimate. relative to reuulatur' expectations. the lower the fixed bonu.. S. 
but the higi.er the fiaction of cost ovotiuus that thQ utility will be allowed to recoup, S. Thus fim. that estimate 
ax ante that costs will be rlativoly high mvl a relatively smit fixed payment but bear a relatively small share of
the risk of cost ovetruu, or uuderruns. Third. it is efficient to set S close to zero if Ve is close to the luwct 
possible value of V. Thus if there is very little uncertainty about V. so that the highest and lowest posible values 
aie clos tuoether, the utility will be operating most of the time at something vety close to d fixed pnce contract. 
Its rnvenue will depend almost entirely on its estimrnu. cost, not it, actual cost. On the other hand, if there iq
sigificant antceainty. the utility and its customers will generlly sbhare the risk that cost will depArr from 

expectation.,:. 

The work of Laffoot and Tirole both supports the general principle that a good incentive mechanism usually
involves some shariug of the ribkb of ost overruns between a utility and itq CIL;romers and offers some suggestive
iasights. Eut it also illustrates the complexity of the problem of designing optimal incentive schems. Even 
under the strong assumptions made in dLiq analySis. the. commission must select functioni B and S that depend in
complex wayx on all of the regularor's Intormation about demand conditions, about the probabilities of alternativo 
valuw of the cost parameters R and C. and about the cost of various levels of effort to the utihlty. The problem
would be even more difficult if there were uncertainty about demand, if the cost finction wer not of a known 
simple form, or if the commission did not know the cost of alternative levels of ef ort to the utility. 

Like most of the economics literature, the Laffont-Tirole regulutory model is essetially static: the commission
and the utility make one decision eh. Capital contA and thu atomks of plant and equipment they reflect are takcn 
a fixed. But, in fact, the relationaship between a regulatory agency and a regulated firm is dynamic. Firm and 
cnmnmssions are playing a 2ame over many periods. Over time, the underlying parameters of the cost and demand 
;tructures uill change becaue of the utility's investment decisions, technical progn, 6. and chtnges in markets for 
uaputs and it the economy As a whole, Optimal incentive Achernes must be designed in light of possible structural 
changes and must be modi-ied when such changes occur. Regulation directly affects investment decisions, and a 
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rully optimal regulatory regime must provide ine.-ntives for efficient investment as well as for efficieut operaton 
It must ls. be recognized that changes in thc rcgulAtory regime will alter the riskiness of tWe utiha and ihu% 
generally a:Ycct its cost of capital. [FN58] 

Most fundamentally, thc naure of the gam= played by the regulator and de firm chaunt, dramatiucally when 
both make Iccisions ovcr timc. In principle, the commission can use repeated obswrvatjows of firm performance to 
improve its information, and u8, that information to fine-rune rewaxds and ptualtic.. Knowing this, the firm has 
an uncentiv, to try to fool the regulator, perhaps even raising costs aud ,arificing prulis tLaV in order to make 
tomorrow'! reward,'penaltv strucuie more favorable. IFN591 Since public utility commissioners carnot sig, 
c:ontracts tilat pievent themselvcs or their succ.vewrs--not to mention current and fhiuie legislarure--from 
chasingig pilicius, they c4=nul solve this problem by promising not to use what they learn. Such a bead-in-the
sand polic, would be plainly irresponsible even if it were credible. When incentives to dmzivt are Liken into 
uccount, th: problem of designing an optimal dynamic regulatory regime muvem to a new level of complexity. 
These dynamic considerations have proven to be vey hard to analyzz, even in simple models. 

Thu theoretical literature to date thus makes strong assumptions but has nunr.heles not produced a neat set nt 
.lokbuok rulo that can bt readily applied with available empirical ilfoitatiun to develop opumal or even good
incunuve mechanisms for electric utilities. Nothing as useful as 'babe prices on marmnal c.ts' ha.V heen 
discovered. We strongly suspect that this ,'eflects the iahcrent dillicully of the problem more than the immrurv 
of the literarure. (FN60] Practical rule$ aue even h likely to emerge from more general work thAt allows tor 
additional, realistic sources of unctainty, that considers incentives for efficient investment decisions As well as 
efficient op srating decisions, and that doum justice to the dynamics of real regulateo y re.lationthips 

All of this tt lea t shows thal no single incentive sheme will be optimal in all circumstanews; and that the 
appropriutc incentive scherm for any particular firm may change dramatically over time as wconomic conditions 
and the commission's infonnation change. No douht, more progress on the theoretical front will he made in the 
next few ya . At this point our theoretical underzranding of the mechanism design problem, along with the 
analysis of the current reulatory regime in Part 1,points to eight interesting insights which, unforrunately, offer 
rrlatively little .pecific guidance for applic tion to electnc utilities: 

First It :q generally dmirablc at least partially to decouple the compensation a regulated monopolist receives 
from the actual act.ountwg costs that it incurs: pure cost-plu regimes are almost never optimu i. Regulatory lg 
altomatcaL.y acomplishet this to some txtent, but there is reasnn tono think that the current system provides 

optimal incntives for efficient electricity wupply. The migniide of the optimal decouplitig will vary directly
with the aHlity of the regulatory agency to determne what 'efficient' cost should be and indirectly with the 
economic and technological uncertainties the firm faces. Nonlinear pricing can be u.ed to provide better 
incentivea at lower social cost than ordinary Itnaar tariffs. 

Scwond "he design of incentive mechanisms requires caseful definition of the commission's objectives, what 
inlormation it has, and the nature of uncertainties about coat and demand. The incentive mChaism oust be 
sensitive tc changes in underlying economic conditions. When econnomic and technological uiceitauty 
incre~a~, a is gecerally optimal to reduce the strength of inccntives, to move away from fixed-price contriuhLs ad 
toward (bul: not all the way to) cost-plus regimes. This suggcts that incentive schemes must he reguluily
redesiped, just as tariffs are now. On the other hand, compenmtion rules must be kept fixed foi icwasunably lung 
periods (and utilities must anticipate that thig will happen) if they are to have noticeable effeAts on bbaviur. 

Third bicentive payments idealiy should be based ou womprubcmavc measures of performance. If ceAt 
m~nimization is the ptrformancz norm. for example, an wenutive pr visiun tiud to generating unit reliability
rather than :otal cotts could bu counterproductive. The teasou for this ih simple: A regulated firm will at.t in its 
own self-inlarest and try to improve only the Ieifornuancc measure on which it is graded, at the expe s of other 
dimensions of perfor'mance. If an incentive scheme wakes it profitable to increae generating unit reliahility, but 
does not penalize excessive omaintenance or capital exptnditures. the firm may spend large sums of money to 
improve rel ability hut in the pfocess increase total costs. 
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Fourth LIc0tutiv regulaliun scheme.s work liy mnducing management to make efficlent decisions. This sug'FEs.tsthat rewards a=d penalties should he tied closely to outcomeg that are in tact subject to managerial controlakes little sense to -eward or penalize management for random evemts they connot 
It 

affcct. But it is usuallyimpoable :o avoid doing :Ws vi, practice to some extent, since the basic problem is that commissions cannot "..I(out thc Lmpicms of effort from tbose of random eventr. 

Fifth Any good incentive mechanism must anticipate allowing the f=Tn to cam profiLts above the c.ntwhen some :f, mpitlconrngences arise and less than the cost of capital when other contingencie anse. T &IUli of hegame mu.t )e such that the firm expo= at lea.t to recover its costs on average over time. [FN61] 
Sixth Sizce regulators rr..iy find it polititully difficult to avoid changing pohcy when utilities carn very high orvery low profits, schemes that are likely to produce such outcomes may not be credible. If a fim does not believeit will be al owed to eam bueb protits for superior performance, for instance, a promise to that effet will provideno aintivu at all for mora eflicient supply. It may be desirable to limit rewascl and penalties to politicallyacuptable ,.vek, ,o convince utilites that the announced incentive scheme acruly will be followed. 
Seventh As a practical matter, incentive szhemo must mesh well with current regulatory accounting principles.These Achvra in the past have been superimpoisd on existing utility, riulilury, and accounting structurcs andprocedures. Absent major legislative changc.s, this will also be true i" viewal the future. Incentive schenw ate usuallyas .Axperinmentl, and comparisons with traditional pioce.duru& arc made. wstIn any event. soticaccounting !;ystem will be requircd and it is unlikely that regulators will abandon the one that has beu operaingfor so mnn/ years. This implics, in particular, that regulators will have much bettr information aboul realoperaing costs than about real c.apital costs and suggests the difficulty of using incentive schemie. to improve thequality of investment decision making. 

Eighth 'Evcn in theory, optimal incentive schem cannot produce perfect peiforugaunc Regulation Iinherently Inferior to competition in this regard. Murmover. a poorly designed incentive schemethat are ran yield recuitsworse than those produced by pievailin g regulatory arrangements. 1nceutiv paym1.nt Schemesevaluated Ui the context hould heof, and wiegratd with, other regulatory contiol mechanisms such a.; unavoidableregulatory lag and direct dirallowauces uf imprudent expenditures. 

Ill. Incentive Reguhagon in Pratice 

Moderu unum theorivts are not the first to have noticed the weaknssri ot co t-plus regulation; participantsIn aud obse.ver, of public utility regulation have been aware of them for many years. A varim.y ,i7differentappruchu Jar building beizer inceatives into the regulatory procet have bccu suggested over the years, and 8oma
have bt-4n employed from t:me to tin. 
 Indeed, efforts to develop incentive schem*s ire at least as old as publicutility regulation irmelf. [FN62] In recent years them hs.; hern s renewed interest in these mt.hamimsm.interest has been Thism.otivated in part by inflationary cnnditioas that have produced rapid, pliric.i ly unpopularincreass in nominal eloctriuity rutes. The view that 'it ai't broke, so don't fix it' has also hee.n weakened by the
brownouts aud blackouts of the early 1970'.q, current widespread excess capacity, and tbe ongoing cancellation of
uafimshed aad enormously expensive nuclear generating plants. In addition, th success of deregulation in othcr
sectors hs ratundly suggested to rmny poicy makers that it must be pnsible to 'do something about electricity.'
The availability of better theorericai tools has played at most a small part: debatin about incentivc schemes havetendod to involve the Iesnns of history and common sense more than thoso of forral theory. 

A. Approaches to Incentive Regulation 

This Part Rhifr. the focus from th mearch for the 'best' compmnsation arragements to incentive regulation"chewme that have been proposed as 'good,' or better than the status quo. We begin with a review of some widelydiscu.s.ed approaches to mcentive regulation and then report on recently adopr-;d incentive schemes in the United
States. 
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. The Sliding Scale 

The fifrt Of the su-ailed 'sliding sc.Ale' plans wa employed in Englond in the middle of the last cu.nturv.
[PN63] Thes plans call for ordinary, linear prices to be adjusted automatically when the utility', actual rate of
retutu differs from its predetermined 'fair' or target rate of return on invetenct. If a firm niga.uxs to lower itscosts, so that its rate of rerurn rises above th,! rarget, prices are lowerd. But the price reductiun is deif'ned to
leave the fl-rn with ,nme exCess profits so as to provide an incentive for cfficiency. 

These %chemcs have 	taken a variety nf diferent forms, but the simplot would look as follows. Let r- he thetarget rare or return (revenue minus opernting costs and depreciation divided by the book value of ,:apital) and lot r .suht be the actual rate of return at the priceas that initially prevail in year t. Then ihv sliding scale would &d.iust
prices so thit the actual rate of return, r-d, at the new priccs would be given by' 

(3) ra subt - r uht 4- h(r* -rsubt). 

where h iea conatant between zero and vinc. Thus if at prevailing prices the earned rate of return falls helow
r*(which we may assume is the utility's cost 	of capital), rtes are xdjuned upwaid to i,'rease the rate nt 
return t-y a Iniction, 	h, of the diffcrcnc between the eanemd nriu of retur and the Ma'get rate of return. Noticethat in equation (3), 	 as in the Laffont-Tirolo 'optimal' uwuhariism discussed in Part 11and in mtr nih,'r
incanli'e schemes, the utility and its rato-payers explicitly iharv both risks and rewards. 

To implarm.t a shding scale plan, an initial rate hearing muL establish the tw'sgt rat4 of rturn, r". aiddetermine pne1.,a that are expected to yield the firm an eariued rate of return 	equal to r", as under itnventinnal
procedurm. In addition, the comnumsion must select the 'sharing cotant'. h. If h cquals one, the utility CaSthe target rote of return in each period; regulatiou is es-ntially cost-plus. The discussion in Part 11iniicte.; that
h should be smaller-and regulation close, to a fiLd-price contract-the le, impurtanh the perceived .o"otoinc andtechnologicad unc 	 tatticb faced by die utility. Thereafter, prices are regularly adjusted according ro equation (3)
until the ne,:t rate hoaring, averal years luter. 

A sliding scale scheme of this geucrl type for sales of electicity was ustd in Washtngron. D.C.. betwen 1924and 1953. ruri-g this period of time tlextncity prices fell (as tbuy did throughout the t.lited States) and profitswerc high, Thu 6cheme brcke dowu during the 1930's under the ,tres of inflation. A more complicated plan wasintroduced in New Jersey w 1944 to govern prices charged by New !ersey Power and Light Company. The planwas in offec for four yeazb und was then withdrawn at the company's requet. rFN64J The sliding scale approach
haz several ,,iTues. First, it iseasy to explain and understand. Second, it does provide *xplicit incentives tor costnuniuzation. Third, it meshes nicely with traditional utility aeotntng and rate-making prmneiplt% and thus can
be applicd r adily to an existing firm that has been operating for many years .'%uhject to cost-ot-service regulation. 

But sliding "ae plais also have serious rhortcorangs. The first is,that the utility is rewarded for nimizing
total accoun:Lng cot. Simause of the way capital cost is treated in utility accounting, [FN65) this may not lead itto mininue t real, tagumic coRt of tl.etnoity supply. A Second and even more serious problem with thesimple slidwig oalemechanism is that it yields prices that are p'ersatently too high or too low when underlyingeconomic coaditiomn uhwnke. For example, if input priena rise over timn b'vause of inflation. the utlity's rate of
retrn will decline 	over birae, even if it produces efficiently. If technological chuagc reduces the cost ofgeneration itailUmrnsmission oquipment, the opposite will occur. A desirable incentive payment mchamusii inu.ttake account of observable changes i input price, technological opportunities, and demand conditions that arebeyond the utility's control. 'be sliding scale approach fails to do this. A third prohlem is that the fliding ealeapproach fails to recognize Lhe rnuliproduct character of electric utilities. [FN66] Thc eliding scale, like uiust
incentive sl:kmes, determnes only the average level of pnces. Increases or decrea.es 	in the prices for individual
servtucs. could either 	 be tied to the average change, or left to the company. Either approach ispotentiAiy 
prublematic. 

2. 	Partial O eral Cost Adjustment Mechanicm 
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A uumbr of schem have betl Suggested that pwvide for automatic price changes based on a' rences

b' c ii , ii ;L sj e and so=ic bascline finre. .ch a., dtqrnined from tegt
 
year dxta during a forml rate bea'rWg. Irl mcnt ives for cOOz reductioa are provided by having prices move
 
up and down lei.; than priportioaLely with changes 
 in csr., To see how these schemuji work, leLC[ae 

tr__p't output ,iFdh. a_.',.n, in a reMinaerr h ing' and lt C Rubr b the acualUnit atm 5__rm, 
Cost U me futi perir . Then, in the stmple cas. we might allow for pencxiic prie adjustment

according t) the rormulu:
 

(4) P subt = C4 -L g(C tht - Cw), 

where , is a constant between zero and one. 

As written, thiq adju.,tmernt formula presets all tha same pfohiem8 no0t6d above in connection with aliding cale
pncing. A.numher of authors have proposid to deal with the most important of rhcsc--thc tendency for the
utllity'. m mmum possib cost to change over time-by ino input price han ad e ted .
productivv? growth, [FN68] That is. inc of coming Up a'ith a sn~le numb.r. C. th- reulator woul 

,nnounce.an expected averagi cot..ifi, -tinn tha wojd be ued t produce aact of values of C* over nm e.
 
values wo'Ad then depend, in a sp,.ified way, on uhatngea in input prices and tcchnological opporunities. 
 c.,1; 

This modifcation of equation (4)rmltnie the regulator to estimate how minimum costs ait exu. uui i ,
with cbangts in input pnr.ces, output, and tochnolo"ienl change. 1FN69] The commission would have u produce a
 

11incaionlik the ollowing:
 

(5) (' gubt - C*(. Rubt , q tubt , t). 

In this equation w subt it; a vector of input prices in year t and q subt is output (or a vawtur of outputs).
which is included to capture the effects of cconomin of scale and qcope, &W or changes in capacitry
utili67ai1on. Fitlly, ame, t, is included to reflect expected patterns of pruductivity change over time.
Idemlly, in order to provide inccntive, for officient procu'meuc. thu input pris used would ieriect the 
opportumnes faca1 by the firm (m mflectod, for instance, in spot prices or pubLshe price seri for the
rlevant,: inputs) rther thAn the input pricms actually paid by thu firm. The weights rlven the. various input
pnc,. should reflectth5., -. ,cA n i ; "t ,-* ,oJ, ro,',,, -. toe. 

uttizinon on cost. The weight given to time would reflect expwuted (accounting) productivity growth. am
 
deermacd by both tcical change and accouttitia duprixiaton rules.
 

Equation '5)would be used to develop aba.e price for each period. whc would depend on the actual values of 
the idepenent variables for thai period. This moving target would be plugged into equation (4) to determine 
adjustnments La the ,vum've level of rates: 

(4') 11sub - C-" sub• -t-g(C subt - C* subt). 

The primary practicl problems here are identifying the apropriate independent variable in the ooct function,
determrning the appropriate weight for each variable, and tinding good input price ones. *L'be difficult
probleta Ame complicated by the ned to mesh the cnst tb-cion with utility accounting proedures. Theuppropriam weights sad input price searie will vary from firm to firm. And, as with any Lnctntive payment

scheme, it will not bc easy to arrive at an appropriate value for the sharing fraztuii, g, or to account for the
 
effects of the new regulatory procedurea on the cnqt of capital.
 

The use of a cost function buch as equation (5)underlies at least implicitly proposals to make use of total factor
productivity (TFP) indexcs or statistical cost functions to rank th. performance of utilities in order to determine 
penaltieA and rewards. fFN70 Several effor", have been mad,, to use anc.ounng cost, input price, input
utilizatiou, ,,nd output to estimate statistical sostfunctions and productivity indexes for electric utilitie,. We 
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believe thbee efforts have show that this approach leads to extremely unreliahle measttres of relative
 
perfon-nn c. For exampl-. in one rertnt study long rn cost indexes were calculated tor a large sample of

utilities anc rankings wert listed tor various years. 'FN7I] The year-to-year variations in rankings wcrc
 
sometimes so large that, iz light of our previous discussion of utility Cnrt anwctuntmg, we find it doubtful that the
 
rankings at paniculary meaningful in and of themselve. Even though most power plants remain in operation
for well ovw.r a decade, a utility that was ranked ninth in 1973 was ranked forty-ninth eight ycars later, and a 
utiLty that was ranked sevrnty-fifth in 1973 was ranked fifth in 1981. While it is also true that several utilities 
were either persistently 'gtod' or persistent!y 'bad.' we suspect that this rcflects in large part i.herent cost 
differences )etween utilitie, perhaps reflecting to some extent investment deciuions made many years ago, that 
wcrv not Hily captured in the econometric analysis. Wile we do not feel that thesc rankings or sirnila,'
approaches are useless, we do believe that they should be used with great care. [(FN72] 

3. Indexed Ratea and Lnstirutionahzed Regulatory Lag 

As indicated in Part 1, the existing regulatory regime is not properly viewed as a pure cost-plu contract. Price
ngidteae ar5 built in as a consequence of regulatory lag. Regulatory lag provides at least some additional 
incentives U) mnimize costs. Price rigiditics due to regulatory lag were quite significant for most utilitiea until 
about 1970, [FN73] As inout prices began to tncrewe more rapidly and cost savings due to productivity growth
and further exploitation of economics of scale di5appeiared or turned negative in the 1970's. regulatory lag became 
les.; imporunt for electric utilities. [FN74) Ratz ctses were more frequent ad automatic adjustment clauses,
esiecially for fuel costs, b:came very important. Rather than being fixed for relatively long periods of time. 
prices were %djuateduorc and more quickly to reflect cost changes. It is natural to ask whether there is some waythat regulawry lag might cfectively be reintroduced even though nonunal Unput privua change relatively quickly
and rapid price adjustment igneewary to keep utilities viable. 

William rlaumol has argued that an 'indexed rate' provisiun would preerve the benefits of regulatory lag
withors costs wben nominal input prics am rising rapidly. [FN75j in its Aimplest form the prupusal
allows base rates tc be mnt a regulatury roceeding and inerwed automatically theteafter to reflect 'hangex in
soie genural price index, such as the Consumer Price Index (CPr, less an adjustment. usually denoted a. X. for 
expectcl produtivity w thim fieetinY 't ', aproach, and is summaized by 
thetolloU0 rt-I qtn---.

(3) P subt - P subt-L (1 + % change in CPI - X). 

1I _pproah is rl lu..st ",peial, , .. , "'"..h ..... t .. "r'."_h I; ..... t1ahove Equation
(6) c4m be derived by rusking two simolifying wsuumptins about the relationships in theag i o t 
adj -imsantmodal. Firxt. a very simple cost function isUtsd in lqution 15). Secnd, the sbarng traction, g,
ine uationl (4) is set to zero. Tu s= this, let us bggin with initial pri.4 ,,,.! ,,t, t _ 
the test .'nr. 

()P suht,l =Csubt. 

Suppose that the cost ftuction. equation (5), can be adequately approximated by a very semple relationship 
ins.ead of a compcated function: 

(8) C suAt - C subt-l (1 + % change inCPT -X). 

Substi:ring equation (8) into equation 4') and using equation (7), we get 

(9) P subt = CI subt + g(C subt - C*subt) - Csuht-l (1 4- %change in CPl - X) + g(C subt - C* subt 
- P sabt-l (I + % changv in CPT - X) + g(C Rutn - C" subt). 

If g - 0, then (6) and (9) are identical. 
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Thtts uncer the tnd xed rate prpG.a, the qharim' fracrton, g, isst to zero so that the utility, of thee.ars :ill 

lt'dt wadl l i the costs of deviations be.rveeg the target (or dxp cted) cost and the actual cost. lt.s unlikely 

,even if (8)were an adettae aloroxirjtion of the true underving jcsti nuton 

Much of the appeal of the CPI - X approach stems from the fact that it looka so simple. But this simplicity isartificial, a: lea.t for electric uttlities. Thee s absolutely no reas-n to believe that simple _,, AlAlI^,,n-. (5)
are likely to provide acurat predictions of uilitiesc minim,,n fifir on-ilRrnri-bae I ..e thc CPT ar
 
d Cf~edt mi~siithe gen l average r,tiof pri i. ean~oq. they Aria not r
ially sensitive to the pnces of any
pricular vtdity's inputs. Nor is there any nhvinus way to coma up with good. simple estimates ofcxpectd
pmauctlvitv- growth. Furthermor,, this approach it; likc ly to mas extremely poorly with pr~w.ilin_,rulator_
accounting pr caples. whi:h do not ruflect the current costs of plant and euipment. In the end we are back to

bayving to we up with a :ormula such as equation (5) to get the right -indx. And, since there 
 is also no reason 
to t- wit g shouid genraily he zero, me ogie way to t about indexed rte apnr.=i., si
 
memmrs u" the amii y of partia conrehensve cost adjustmen schemea, with no particular attraction in 
 their
 
ownghtT 76]
 

4. Yardqtick Approaches 

Although electric utilitie operate in franchi"e geographical areas and do ot cowpute directly with each other,

therm are a relatively large number of utilities around the country. If they opu.ruted in a single perfectly

comptti.a market, 
 the price faced by any one sollcr would be determined by tho cost of all its rivals. One

might inagna simulating this proccs by basing a utility's prices not on its own costs, but on 
the costs of other
comparable utilities operating under similar conditions. This would be a strong and comprehensive version of
what is often called yardstick comrxtation, i,-"hich any parucular utility is evaluated in terms of its performance 
relative to cther firms. [FN77] 

Specifically, suppose that a s,.:of N comparable privately owned utilities could be identified. 'Comparabic'
means that :ha face the xame production opportunities and demand functions. Let the total cost per kwh for Lhe

jth such finn in some year be C subi and let AC subi be th avexugre of the C subj for all (N-1) firms in tis
 
group excluding fu-m i.Strong, comprehensive yardstick =mpetition could be implemented by brting firm i's
price (i.e.. ;tsaverage revenue per kn tl) equal to AC subi . The prices for all other firms would be drermind in
exactly the sam fa hion. [FN781 A, least in thoury, this approach completely elimuuate (hecost-plus character
 
of regulation and provides all
fuis with strung financial incentives foe cost reduction. Each firm'R prices are
completely ndepindent of Ls own osL,. If the fl'm can reduce its costs bclow th average it can make money. It 
not, it doee ort cover all its coss. By setttng prices in this way. regulat.d firnb are forced to hehzve as if they
were compsung with one another. Each fhim tries to bett the average as itseeks to maximize. profits. In the 
process, the cos., of all firms converge to the minimun level. Tho comprehensive yardstick approach is broadly
sirmlax to ho usc of Diaijnostic Related Groups (DRGs) and associated prices by Medicare to det&rmine 

irnbursemmt of health care providers for goverument subsidized treatment. [FN79J 

While uhilities are often cowparcd to one another eitforrtally, direct application of the comprehensive yardstick
approach describod anbve to electric utilities would be plagued by two major problems. First, this approach only
works if oo, can find a fairly large sample of truly comparable utilities or can snmehow adjust for differenes 
amaog utili:jes. Utilities differ from one another in so many dimensions, not only because of current market 
conditiuns t'ut also because of pa wvetment decisions, that we are not likely to find a large number of trulycomparable utilities. The best that we can do is to us. statistical tachniqum to standard'ize for difference, In 
supply and elmand conditions across uttiltis. As the .bove discu.ion of tatistical uo3t and productivity studies 
mndiwate, we can do so only trmperte l.y. Thi& implies that cornprehenave yardaticl approaches to rate sctting
would uupxiso haghly random rewards and punishments; invfficient utilities might prosper while efficient 
producors ruht not be viahle, and prices would often be out of line with both actual :.nd miniruum attainithle 
costs. 

Second, not only must the utilities that 'compete' with each other fce comparable economic and technical 
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opporuMI..IN And constrtints on the supply and demtnd sides, b,'t they also must b¢ comparahe from a rulatorv 
accoutitg pomnt of view. If thy are not, comparisons of accounting cost data will be tuinnln . For 
example, two .tilitieu =ya be identical except that they are out of phase with one another i thu Completion of 
new ge;, 'ating facilities. Utility 1 completes a large coal plant in 1980, while Utility 2 completes an identical 
plant at an identical real cnst in 1985. Even if the two firms always have identical cAu.nomic costs. regulatory
accounting will show differnt costs for them at each instant. If these firms have different historie.s-for example,
becawse oni: was able to ,xploit a good hydroclectric power snuce sixty yv.ar ago--accountmng cust diff'rencesn 
will he maimtfied. Again. meshing an economic incentive inechanism with traditionAl utility aLzunting prantices
raises serious problems. Abandoning traditional accounting practices would likely give either consumers or 
utilties a large windfall ga.n. And, as a practical uiatter, thex, practices are not likely to be abandoned, since any 
set of incentive payment mechanisms will most likely be introduced as a supplemtzit to traditional co.t-of-service 
regulation rather than as a replacement for it. [FN80] 

S. Intentiv,; Tied to Components of Cost or Performance 

All of th; approachm discussed thus far umbody 'comprehensive' icentivo provisions in the sense that the 
target is.ov-all cost or porformance, rathei chn a particular component of cost or performance. Ai we indicated 
above, a ct,mprehonsive approach is desirable in principle to avoid crt.ting adverse incentives favoring one 
lcmcnt of ;.ost or pertornionce over another. On the other hand, available data provide hetter measures of w)rrm 

components ot cost and peifor .muc than of others. In particular, as we have noted repeatedly, operating cost in 
easier to tnasure than capital cost. And, as we shall see below, most attempts hy re.gulazor' e-missions to 
implement incentive iegulation have eschewed comprehcnsive measures and focused instead on specific
components of utility cut or performance. As the following examples indicate. the basic approaches dircux sd 
above can Sinerklly be applied to specific component r utility cost or performance in a straightforward way. 

a. Fuel Cut l.ndexun; 

On avemn, fuel costs ac,;ount for about 407c of the price of electricity. IFN8I] although this porcentaga variea 
widely aurum utilities. In the shor run, with the capital stock to place, the primary opportunitias for cost savings 
aru in the aeas of fuel utilization and procurement. The extensive use of fNel adjustment clausas, which tend to 
raise rates automttically as the Cost of fuel increa.m, makes this short run condition of particular concem. [FN82]
On the one land, automatic adjustment provisions are desirable because they allow prices to move quickly up and 
down to reflect changes in ,he uosts of prodiuction, thus giving consumers signals consistent with Objective #3 in 
Part I. In a period of rapidly rising fuel prices, such provisions keep the utility viable, and in a period of falling
fuel pricos, they prevent utilities from reaping windfall profits. However, to the extent t at -xigts no 
beuctit from lowering iu ftel costs and bearn no burden if thg u e p.us oon m t "ihri , J.-t .ts associated
 
ncenave pribiers na. neltect been put n place.
 

It is useful to divide the fuel-related incentive problem into two pats. Firt, wcw ,,n*n ,..,, inUnitve fr 
utilities to rurchase It,el at minimum cost. Second. we want to live utiliic ;ne, in i,n,,t.... piv ,4 

__n Iowast-cot panws at all times nd rmnkin optioal maintennca and uperatin
decisions, While both fuel ,:ots and fuel cetonmption have.lrwe random comonents, both can be controlled to a 

enby Inc ntivO courag efficiency on bosh fron mujht he Vryutility managemnt.dKn 0recn , zwJ that ther wl xdifficult'e revolved an that tux much emphlf~l 6n
 
hid cost miaiization lead to cst increases in othcr dim . Somet of ially, or fully-indexed
 
cut adju.stmxnt pmvisinn, guchisa thos, ribcd in quainn (2) ar ta),.
 
Achieve thaw R..ectives."
 

For example, automatic fiel adjustment clauses might ue price indexes for each fuel rather than the an.al 
pnces paid by a utility. This appruach might then be extended to incorporate expcted fuel utilization rates at 
different output levels in order to encourage cfficient fuel utilization. This extension. however, would require
adjustment lot the specific ways individual gnerating units were used in the system in partikular periods.
Moreover, euch a plan must be carefully designed so as an to bias choice among alternaive gemerating 
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technologi. s and mcdt of operstion. 

b. 	 Geacrling Unit Performance Targots
 

The yardstick notion could be applied to the p 
 'rmance Of a utiiity's generatu uniLv rather than to Ihc utilityas a whole. Thne two nos aportant dixmemions of enctting unit .erfnrnm., MTC a unit' hct resu idcquivalent availability. [FN%83] There are at ]ea= t hundredcenerating uniLs that emplov each of thefour m.jorfuels-caal, oil, gas, an auclear--uped to generateelcctcr Whule.. 
s , 	 jw uts -- tnijE),eiue-i, nIrLlevan--td m ns on sLtijtical analysis can hjel to develO .rations.ps diffeict units and maketo normaliz- .


!e.on blv good cornari cns.
 

For exanpie, we rl on~hips fnr th heat r ant 2vuIluhiit geanraung units. 	 , ,FN4J 5we can identify several exogepuo varihlea that help..rne _arro..varinatios in generating unit performancc, over belf of the obsrvW variation in performance is unexpIAine-.Much of t s ,s imply random variation in Yearto-ear -nmnce .ue to scheduled and forcedcaages n uput and systern operatingmodes, andotherfators. But evenif these factors uuld be me.ssured andcoultrolhgJ, onialerahl uncerintyabouttheOptimail pe1-Oiuj.uet leveltot anyspeci ic unit wouldremir. 

All of th! argues that rewards and penalties should ot be too drastic. since they will inevitably be based onimperfect slandards. A performance targt could be slablished bzsed on the chanmtenstics of mn individual unitand penaltim assessed or rewards given (via changes in rates) based ou deviations hetwea., target and actualpertormanc,.. Th= >cnalties should be set ,qual to a fraction of the cost change dcue to departure from thecorms. As we shall scc below, several inccutivu schemez of thia type mre now in effect.
 

The major 
concern with regulators seuing sTecific perforaianuc largets is that firms will bc induced toexcessive c::pcndturre 	 m.'iketo improve measurmd perfornnce. By spet.ing mom on maintenance and uing higherquality (an. more expansive) fuel, utilitics can geterally impruve avaiiabilitv and heat ratcs. But the expensesmay be greater than the savings. If xpen mincurred to impruve performance these dirnnsins are givenstandard cot-of-srvice treatment in rate-making. while impruvements in performance are rewarded, serious
distortions could re'ult. 

B, Recent Agency Activity on the Incentive Regulation Front
 

As of Janiuary 1, 1986, thirty-one incentive program. 
 in operation in twenty grtte, as well as FERC,incorporated at las=t some of the inceativo payment concepts discussed above. [FNij The Appendix summarizesthe results Ul a recent sua'ey of state commismion activity on the incentive regulation front conducted by JohnLandon for National Economic Reseahub Associates, Inc. [FN96] We include only those programs that reflect atleast soeme cx ante decoupling of prices from costs and have excluded more traditional ex post prudcncs/efficiencyreviews, vkm if they can in princiolt lead to reward. as well as penalties for the utilities affected. The Appendixincludes programs thai are U'reut: uperating, programs pending camniton decisions, and progrAms that havebeea ruently discontined. The programR that we feel can ruaronahlv be categorized as rcflecting the ualcenItu
payment coreepts discussed in this Article break down roughly into the following calcgonre: IFN87]
 

Type of Program Numbar of Program@Generating Unit Capacity Factor/Availability .5 
Generating Unit heat Rate 7 
FuI 
Cost RtCted Incenivee a 
Construerion cost Caps 3 
Overall Cast/Effieioncy 
 1 
Non-Fuel 0 & M Costs 1 
Other 1 
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It is useful to discuss a few examples of specific incentive pgym t mechatisms that have heen tried by"qm 
comrmioms, [FN88] 

1. Generating Unit Capacity Factor/AvailahilitV 

In Noveniber 1984, the Arizona Corporation C.omtinrion initiat4d an incentive progmm targeted at he 
perforwanc. of the Arizona Public Service Company's generating units. [FNa9] For the company's nuclear plant, 
Palo Verde 1, the performance target ia the plant's capacity factor. the acual amount of electricity generat-d 
divided by 1he amount of electricity that could be produced if the plant operated continuously throughout the year. 
Sinue the rtnning coiats of a nuclear unit are low relative to the running Costs of fossil-fheled units, a nuclear unit 
would ideally he run all the time. Planned maintenance and forced outages obviously make a 100% capacity 
factor unanamiable, but the idea is to encourage the utility to keep the plant up and running as much as is 
economically tesible. The incentive provision astahlishes n 'dead band' for the unit's capacity factor between 
60% and 75 %. This is the performance 'norm' for the unit, If the unit achieves a capacity factor within this 
band, there are no special rewards or ponalities. Capacity tctors between 75% and 85% yield a ruward to the 
company &:usl to 50% of the fuel cost savings resultig trom running this plant more, and more costly plants 
le,.q. (.apac;ty tactors above 85% yield a reward equtal to 100% of the resulting fucl COAt 6aVIngs. Conversely, 
capacity tactors between 50% and 60% rexult in a penalty equal to 50% of the additional fuel costs incurred hy 
falling below the normal ranea. If the capacity factor t'41s to the 35% to 50% range. the pt:nalty i equal to all of 
the aditiona fu.el -ots incurred. Capacity factor; below 35% trigger a Commission rcevaJuation of the rate basie 
treatment for Palo Verde. 

The comrision initiated a related inceative mechanism for Arizona Public Service's coal umty located xt the 
Four Corne:s generating station. Rather than using capacity factor as the norm, the unit's equivalent availability 
factor (FAJY) is used. IFN9O] The Four Corners units art relatively low cost geziatng resources and a.q the 
amunt of tme they are available incrcases. on average, the lower will be the total costs of generation. The 
structure of the incentive provisions bascd on the EAF performance staudard is very similar to that for the Palo 
V"do nucleir unit. [FN9Ij 

2. Geteraig Unit Hea Rates 

The beat rate of a generating unit measursm the quantity of fuel (ia btu'v) required to genect'A a kvh or
electricity. The lowo thc heat rate, the more efficient a vca~ratLin unit is in transforming fuel into 'lmtri,'ty 
andotBe ing ua thc lowcr is the cost of electricity- (N9h' A Lywtates have applibd incentive pavmeriLs 
to the heat r.itc achieved by one or more genert.ins uits. cithL.r swpraltely or in addition to FAF inu:nivy." 

In 1981 the California Public Utilities Cummission initiated an incentive payment prugram applicable to four 
coal-fired generating units in which Southern California Edison Company had an ownership interest or which the 
utility operated. [FN93) Thep.Ugrm establishes tirets for hwithk....o.upuay f'rnet of the inge %nAthji' _i_'t 
rates. Th ty factor. The bcnchmark is a four year averugo or csaeb unit's gro.qs carlmcirv tactor- The beat 
ra- cgncark is an annual average of the gross heat rate for each unit. A 'dead hand' tor each is established 

ia or robabilit lits_ aroun [0% nn t4__hpLe-, -,,',,end rewards for be tter performance. The penalie" And rewards ani based on fuel 
coat fcrea, s or decrea , nd there is a cap on both. 

3. Fuel and Purchased Power Cost Incentives 

In 1983 the New York Public Service Commjssion initiated an incentive paymant ;rarn designed to 
encourage u :ilities to minimize fuel and purchased power costs, (FN94] The program currztily applies to two 
utilities in New York, but it may be extended to ethers. The utilities are required to maka tarncasts of their 
exp,.ted fuel mst ror a year into the future. These predicted costs ire included in the ret",. Differences between 
atual fuel tusts and forecast fuel costs are shared between tho utility and its etromers; electricity rates arc 
changod to recover 8096 of the difference, ad the utility bears the remaining 20%. The program includes a cap 
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or the amuunt of the utih'y's penalty or reward, Once the year.to-dale deviation b(Aw, foreca=s fuel usLi and
actual fuel costn reaches $50 million, the sbre of additional deviations passed through as inceaeses or decrease.s in 
rates LacriLem to 90%-in other wor, the utility's share falls to 10%. Wbo the year-to-dae deviation reache.;
SI00 million, the adjustment mochani sm rsverts to a full fuel cost pass through. This provision effcttivey places 
an annual $15 million cap on the ,'awards or penaltics tht thi firm can bear. IFN951 

4. Cmnurmcnon Cost Incentives 

Several tates have recently introduced programs which specify targct constructiou Custs for completion of
unfinished nuclear plants. These programs typically emerge in the context of cwir-mssion review of the
desiability of finishing particular pl&nt, and they are not intended to be permatu additions to the regulatory
regime. 

In 1983 '.ha Now Jersey Board of Public Utilities inastitutud an agreamnt with Jerey Central Power & Light
Company providing for the control of construction costs for the Hope Creek nuclear plant. rFNY6J If construction 
costs excecd $3,79 billion, the company may recover only 80% of costs up to 110% of the target cott of
construction, and only 70% of those in excess of 110% of the target cost of cowitruclion. If coiantnw.uion cosl are
less than $3.55 billion, then the company is allowed to retain 20% of the savings. No reward or penalty ii 
allowed if construction costs fall within a 'dead bawd' range of S3.55 to $3.79 billion 

The New York Commision has initiated similar arrangemeuts fur 3ptcific nucleAr plants. Several nthr Patie
commissions, including those in Arizoua, Conecticut. Peawylvana, and Illinos, hive placed conrtruction cost 
caps on nuclcar plant6 which car'y thu implication that all costs in excess of tus cap will be presumed to have 
been imprudently incurred. rN971 

5. Overall Costs 

In July 1983 the Utah Publiv Service Commission initiated a comprehensive inoentive program to be appliad to
Utah Power & Light Couipany, This 'Total Factur Productivity Cost Factoring Program' uwsd a four-part

regrumon rodel derived from the compnMy's own historical espenenco to estimate expected annual costs. Powcr

production .xpm",operating and wain itnauce expernse, capital investment in generating plants, and capital
investmet in transmis3ion and dist'ibutiun facilities were computed from time-senes regression equations to amve at at 'vxpcted cost' filgure and a band of 'normal' fluctuations, and the etimaW costs were compared
with the act .al cocts incurred by the utility. The compuay and its customers itred equally in any cost difference
 
itfiwul corm were lea.s tha expoued cost-. No formal penalty (aside from regulatory lag) wua imposcd if the
 
utthty's actual costs exceeded its expected coqts, The commission was forted to abandon the program in 1994
following uncetainty over .he legality of incentive regulation program&tinder Utah law. [FNgf] 

6. Rate lndxiog 

We are not aware of any comprehensive rate indexing proposals that have bccn implemented as of January 1.
1986. [FN99] The only program that comes cloxe is one which operated in Michigan from 1979 Until 1983.(FN100] E,,m this program covered only operating and maintemcc cxpenses other than fwul and purchased
power. (FNI01] Under this program. the utility determined a base level of covored expenses which was then
indexed to tu Con'umer Price Indx. Tf actual expeases increazcd more slowly that the CPI. the company was
permitted to keep the difference. On the other hand, if cxpcnse. increased faster than the CPI. the ompany would 
recever non,. of the difference erween actual and indcxed expenses. This prugram was discontinuad in May
19R'4.
 

Conclusion 

The p eling overview of currot state commission efforts in the incentive regulation area ,hows a growing 
awarenau of the devirbility of at Iest partially dccoupling prices or reveuw.us from the actual costs incurred by 
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,egulatrd nnopoly electic utilities. But the etutual extent of decoupling in practie seems to havr b&.n 
arbitra.nly detarned. Often regulatorx also appear to rccognize ,hat a good iucentive Scheme tnvolvtz bothupplying p~enalties for prformance below the norm and allowing rewards for superior peeforuauc. Butrdatorm nave avoided comprehensive cost adjustment programs, focusing instead cn individual componets ofutility cost; rather than on total costs. Tndee, most commis ion efforts have beeu dir,,n*ad toward Seineatiag unitporfurmance and htel ;nd purchased power costs, behavior which detarmines the cosu of generating electricity
from existing plants. Comprehensive partial cost adjustment xchemes a.ad indexinx schemes hav be aendiscussed
cxtensvely, hut are not yet widely ued, There is even Ica enthusiasm for comprLhezniv yardstick schcmes 

While it is easy to :riticze agency efforts in this area, it is also "ay to understand why cummiuannq have
proceeded is they have, Lr. thti short and medium run, the costs of gSen4ung electricity from exisung plants andof purchasing energy and capacity prcsnt the major opporruniute for reducing cost. Commismiini cannot do
much abou: the generating capacity that i in place, nor about vapacity already ii the pipeline. In a few states,incentive p.yments have been tied to the costs of coapltag nuclear plants, but in most cawe the costs of major
new generating facilities arc cvalu.ated through prudence reviews. In any event, few if any new major generating
plant are currently being planned by U.S. electric utilitiev. rFNI02] 

Moreover, tocusing on operafing costs and generating unit performance avoids many of the problems inherentin spplying comprehe=sivc adjustment schemes in the real world-proble, uf utility cost accounting, inflaion,lumpy ivestments, multiple technologies, aud uncertain demnud, iut prices, and technical progrus. The
shortcomLn;;s of rcgulatory accounting sy9tWrnu are such that incentives for minimizing accounting capital cnhtAmight well produce perver. L;vestmeat dci ions. Commissioa fous on the operartng characteri.:ics irf existingplants that can be measured in physical terms rather than in dollrs. This. makes implementation nf partialyardstick approaches limited to slpcific measures of operating performance quite teasib[i given available data and

tconomctn. techniques. The .xt.nytve amount of iuformaLion on generating unit performance over time and
space matkes it relatively easy wi use modem 6conouitn iechniquex to establish reasonably good prtrmance

norms and D develop good i'lbrmwion 
about the stochastic propertie.q of generating unit performance. IFNIO31
Fuel cost c*ntrol does not involve complicated capitAl cost dacunting prohler s. Finally, although aA yet untried,
a combinaton of indexed hiael-raea costs and partial cost adjustment..peiaps based on statistically esitblished
 
performancu: standards--could be usWd to to set statdaids fur fuel cost,.
 

We do have a iumber of uoncernms, however, about the orts nf incentive programs that have been widcly
cmployod to date. We un; concerned that by focu:sng an 
generating unit per'orrnance rather than on a morecomprehensive incasure of total generaling vusts, utilitie.q will be induced to mrike axcssiva expeaditures on
tnma . and uapiW improveacaLs to improve ter Vcores on these 0orm,. This narrow definition ofperformanct: may also distort dccisions to purchase power from others or to generate powcr for resale to others.Wt also do not believe that the incentive payment programs targeted at fuel and purchased power costs have boen

structured properly. Fuel cosL have moved up and down significantly in the past decade with major haigus in energy maret oaditions. Nobody has been able to fore.ost thee changes with consistent accuracy. Itaccordingly aakes liLde sens&e t us to require a utility tn prdict its nominal fiel costs a year or wLorv into thefumre, aud Lb to make incentive payments in the form of rate, changes based on departures frow the predictedvtlues. Too much of the differeice betwien atual and predicted costa will ba due to factors over which 
managenieni has no control. 

h,nJ/ having uriti.4 .akl predictions of nomina f'uel cos itwould be beu- W ve utilitieS n,'oylit I 
,~fuel Of Oi- ntout Utl.v r ns (could he evsluated relatively daesil hu ng. Acu h fuel use prediutions

couldthenhemechanic-allycombinedwilbfueLriceindicestoyielda costfumtn, sineuation).'ovnonlyto fuel.This_fnction could then -eusedtoadjustrate in reonoetochangesinfuel and purchL.sed owr
"uts. Inprinciple this approch could e exteddU base fuel uebpredictionsatdifferent utp,, I.-t..

yardstick utadards forefficient operation of each of theutili0' e 6.cHn,t _-

More gent'rally, regulators should attempt to develop incentive payment mechanisms for non-fuel generating 

COPR. © WEST 1994 NO CLAIM TO ORIG. U.S. GOVT. WORKS 

BEST AVAILABLE COPY 



4 YJR 1 Page 22 

expenses, :..Dluding labor cotrs. Cost norms based on thc statistical yardstick notion ;:ould be developed by

applying c onomitnc tchniquv to data on hundreds of plants and utilities, aluou with indices of local wage6 and
 
rxw materils prices; such norrt8 could be used as 
the basis for incentive payweuts. This type of approacb could
 
be incorpoiated with performance norms and fuel price norms 
to provide a Luore comprehensive incentive bybtermthat operati.s on total .enemnrtmg costs, exclusive of capital costs. [f'N104] Tho remining costs subject to ctntrul
 
in the short run are operating and meintenancc cxpenses 
 at the transuission, distribution, and customer evice
level!.. At the very least this seems to be an area in whjcb statistical yardstick techniqueA could be w.asd to

establish norrn; for Isbor .aour requirements, and wage indices could be applied to these 
 noinis to ntablish cnmt 
targets on which incesntive payments would be made. On the other band. it is Important to factor in qervice
quality n such incentive schemes. since cuts in distribution cvvt3 that are uniccowianurumJ by ncrezte.s ma
 
erriciency wall simply produce more outages. [FN1051
 

in short, as far u Operating costs go, the chAlleage is to develop a set of cost functions, like C" in equation (5),

ior major c¢mponcnts of utility operating cost 
 and to provide for some sharing of deviations of costs trom targit

levels between the utility and its custoincgv that is, to extend what has already heen done tor generati,, unit

performanc- and fuel costs individually. While we arn optaimstic that such functins can 
be developed, we douht

that cither hcoratical advean.q or available information will lead to clezr methnd.s tor determining tha optimal

"sharing fraction' (correspcndicg to g i eiuations (4) and (4')) in these or any other qchcmes
 

If recent thoretical wok bh. taught us anything, it is that the problem of determining the optimal ,haring

fraction is ust too complex in,principle to 
 be readiiy soluble in practice. As a practical matt=r, commiggions
should estaiLish sharing fraution.v which (a) are not likely to have a signficAnr effect on the regulated firm's
 
syxtematic rsk (so the oust of apital will not change dramatically): and (h) place 'creidible' bounds ex antm on

rewards and peoaltics, n:i.imnzng that e0,nmous penalties 
or rewards will not be sustained. Thab pragintic
consideiaticns imply that incentive regulation schemes should he designed using utility -pecific simulation models
 
so as to prxduce 'reasonable' financial outcomes under plausible scezarios about the near term future. 
 Thcsc
cowidcraticn3 also suggest that regulation should nor move shaRlv away from cost-plus toward fixcd-prictarl agq~n [ is1.)smoat lgttur curry with them Asubstantial risk of unacceptaghla outtcomes. We also note 
that ittis gnerally desirable to weaken incentivw; and move tow ost.plu.; arrangtins as economic and
 
reduoluwiu Uncertainty trereases.
 

We du out advocate extending incentive regulation heyond oorating and maintenanc costs. Trym to
 
imnCnpoit, major capital investnnt decisions 
 into the., types of' indoxed/partial adtiustme, t systems 2
h csb. rublems are qt I too severe. We are attracted instead to onc of two 
straegi" fcr major capital expenditures, particularly generating planus. First, more systematic prudence reviews
of construction costs should be developed. These might involve statistical yardstick comparisomns with costs 
elsewhere. IFNI07] Second, serious considertion xhnuld be given to moving toward a competitive biddiny/
contracting ,rncess tor new generating capacity, as has been suggested in Massachusetts. [FNIO81 although care 
must he tWa:ea to preserve economies that my be inherent in having utilities integiuted into the architmet/
en.ineering tunction. [FNI09W In any event, regulating construction costs does not appear to be a particularly
high prionty item, since utilities are planmng to add little new generating capacity over cti next ten years beyond
the few remaining nucluar plants now nearing completion. 

In mncentive regulation, as in many other policy armea, good intentions are necessary but not sufficient for good
re ulIt. State commissions cannnt he taken to task for lack of good intentions. Na can they be faulted for failing
to tollow tt.e prescriptions of recent meoratical work, 3in,,C that work provides little in the way of specific 
gutidance. Eut we do think that basic economic analysis should be used with mor "are in the design of incentiveschemes. and availahle data and econometric techniques should be nme fully exploited to .evelop boatand
pertori'anc standards. Incentive regulation cannot dramaticaly enhance the pcrlurmance of electric utilities. It 
can produce some improvement it-and perhaps only if-it is done well. 

APPENDIX 
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Incentive Recrilation Programs By State 

State Companies ype of Program Date
 
:nitiated
 

Arizona Arzzona Public Service 


Arizona Arizona Public Service 


Arkansas Arkansas Power & Light 

California Southern California 


Edison 

Californii. San Diego Gas & Electric 


Southern California
 

Edison
 
California 
 Pacific Gas & Electric 


Sourthern California 

Edison Sierra Pacific
 
POwer San Diego Gag and
 
Electric
 

Colorado Public Service Company of 

Colorado
 

Connecticut Connecticut Liqht & Power 

Delaware Delmarva Power & Liqht 


Florida Florida Power and Light 

Florda Power Gulf 

Power Tampa Electric
 

Florida Florida Power and Light 

Florida Florida utilities 

Maryland Maryland utilities 


Masusahuzetto Boston Edison 


Michigan Michigan Utilities 


Michigan Consumers Power Detroit 

Edison
 

Michigan Consumers Power 


NoW Hampshire Public Serice of Now 
Hampshire 

New Jersey Atlntic City Electric 
Jersey Central Power & 
Light Public Service 
Electric & Ca Rockland 
Electric 

New Jersey Jersey Central Power and 
Light 

Capacity Factor 
 2984
 
Equivalent
 
Availability
 

Construction Cost Cap 1984
 
on Nuclear Unit
 

Capacity Factor 1981
 
Capacity Factor, Heat 198:
 

Rate
 
Capacity Factor 1983
 

Tuel and Purchased 1983
 
Power Costs
 

Capacity Factor 19e3
 

Capacity Factor 1979
 
Capacity Factor 1954 (prop-


Equivalent osed)
 
Availability
 

Equivalent Availability 1980
 
Heat Rate
 

Capacity Factor 1983
 
Economy Energy Sales 1984
 
Equivalent pending
 
Availability, Heat
 
Rate 

Equivalent 198111983
 

Availanility, Heat
 
Rate
 

Fuel and Purchased 1979 LFNl]
 
Power Costs
 

System Availability NA [FN21
 

Operation and 19792
 
Maintenance Costs
 

Generating unit 
 1982
 
Availability
 

Fuel and Purchased 
 1977
 
Power Costa
 

Construction Cost Cap 1983
 
For Nuclear Unit
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New York 
 New York State Electric & 
Puel and Purchased 1983
 
Gas Niagra Mohawk Power Power Costs
Now York Consolidated Edison 
 Non-fuel Operation and .983
 
Orange and RocklAnd Maintenance Costs
New York Owners of Nine Mile Point Construction Cost Cap
 

1984(?)
 
Unit 2 
 On Nuclear Unit
North C&.folina 
 North Carolina utilities 
 Fuel and Purchanrd 1983
 

Power COsts
Oregon 
 Portland General Electric 
Fuel and Purchased 1980
 
Power Coets
Pennsylvania Pannsylvarlia Utilities 
 Fuel and Purchased pending
 

Power Costs
Texas 
 TeXas Utilities 
 Heat Rate Rquivalent pending
 
Availability


Texas Southwestern public 
 Heat Rate 1984(?)
 
Service

Utah Utah Power & Light 
 Total Factor l983 (FN"3]
Productivity
 

West Vircinia West Virginia utilities Generatin, peding
 

transmission and
 
distribution symtem
 
performance
FERC Virginia Power 
 Heat Rate Equivalent 1983
 
Availability
Source* Information drawn from a survey entitled 
'Incentive Regulation In The
Electric Utility Industry,' compiled by John Landon for National Economic
Research Associates, Inc. in October 198!, 
a* updated by personal


communication, Auiu t 1986. The Landon survey lists a larger aot of
regulatory programs and prudence reviQws than have been listed above. Many eo
theme activities are 
not, in our opinion, in the 'incentive regulation'
spirit (whatever :he regulators say) and we have not 
included them here. 
FNI. Discontinued in 1983. 
FN2. Diceontinued in 1983 because of aLate requlations aQainaL automatic 
adjustments.
 

FN3. Discontinued in 1984 due Lo conflicts with state law.
 

fNp Professor of Econumicu, Musachew las6tc uf Technnlngy. 

FNpp ofewor of Management and Ewnumics, Masachutsem Institute of Technology. 

The athon are gnaeful to John Ladnd for supplying the awateria in the Appendix and to him and JeanTirule for helpful cntsns. Paul Jusknw acknowleges support from the Center For Advanced Study in theBuhavioral Sciences And the Muw hwatts Institute of Techology, The authrR are responsible for all 
up,-otu expreued in this Articlc und any errors it may contain. 

FNI. See, e.g., J. LANDON, INCENTIVE RPGCULATION IN THE ELECTRIC UTLLITY INDUSTRY(1985); EDISON ELEC. INST., INCENTIVE REGULATION PROGRAMS IN THE EL ECTRIC LTILITYINDUStRY (1984); NAT'L ASS'N OF REGULATORY UTIL. COMM'RS SUBCOMM. ON ELEC.,INCENTTVE REGULATION IN THE ELECTRIC UTILITY INDUSTRY (1983); RESOURCECONSULTING GROUP, INC., INCENTIVE REGULATION IN THE ELECTRIC UTILITY INDUSTRY
(1983) ('mpreud for the Fderal Energy Regulatory Commimion). 
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FN2. Roughly 75% of retail sales of electricity in the United States are made by private firms; the rest i 
auoun"d for by municipal utilities, wiooperdtive unhtiLs, Irrigation districts, and other state public utilitydistnijts. St4 P. JOSKOW & R. SCHMALENSEE, MARKETS FOR POWER: AN ANALYSIS OF 
ELEC7RIC UTILITY DEREGULATION 12 (1983). The Federal Power Mariceting Agencies make some 
sales directly to large mdutrial customers under their statutory authority, 16 U.S.C. § 824i.k (1982), butthey ar. involved prinmAril in the produation of electricity for resale by publicly owned and privately owned
utiliti,. For nurar detail, see P. JOSKOW & R. SCHIMALENSEE, supra.. at ch. 2. This Article focuses 
entirely ou privately owned utilities. While the basic ideas discused here apply to public cnterpri.-s, expli,:t
consid ration of the details invnlved would uanecessarily cnmplioAtz our nalysis. 

FN3. j;. JOSKOW & R. SCHMALENSEE, supra note 2. 

FN4. Siaes to large indusrnal customer may be an exoption. See infra note 10. 

FN5. Class A and B electric utilitie are defined by the United States Department of Euergy. Class A
utilities are those having an annual electric operating revenue of $2.5 million or more: Class B utilities are
those tving annual electric operating r.venues of between $1 million and $2.5 million. ENERGY 
INFORMATION ADMIN., STATISTICS OF PRIVATELY OWNED ELECTRIC UT-ILITIS. 1981
ANNU.kL (CLLSSES A AND 13COMPANIES) (1983). See also P. JOSKOW & R. SCHMALENSEE. 
supra nxe 2, at 12. The numher of idependent companies is bmaller than the figure given in the text because
several holding companies own multiple operating compan c . The operatiag companies, however. not the 
holding companivs, are suhject to the regulation of intcreAt here. 

FN6. Several companies inclhded as Class A and B electric utilities are engacid bolely in the wholesale (sale
for resale) guneration and transmssion (G&T) bujinem. However, with very fCw exceptions. these wholse.X,;
G&T companies either are subsidiaries of holding companies that also have distribution company affiliates or 
art joint ventures of other integrated utilitica. There are also wine small private distritition-oaly utilities 
that buy power from other utilities. See P. JOSKOW & R. SCHMALENSEE, supra note 2. at 11-23. 

FN7. m recent years utilities sccking additional generating capacity have acquired ownership interest in
plants operated by other utilitics. Since 1978, utilities have been required to purchase electricity prduced by
certain qualifying cogeneration and small power production faCilities pursuant to the Public Utility aegtlatory
Policy Act of 1978 (PURPA), 16 U.S.C. § 824a (1982); see also 1 C.F.R. pt. 292 (1986). Some utilitiea 
may pu:'chase a significant fraction of dieir -equiruments from theze idenedent suppliers wftihm the next
decade. In addition, som integrated privately owned utilities are becoming interested in contracting with
others to build and operate generatiua capaciLy to provide them with additional power in the hiture. Despite
these trmds, independent CaipSCty still accountB for only about three percent of total generating capacity.
EDISON ELEC. INST., STATISTICAL YEARBOOK OF THE ELECTRIC: UTILITY INDUSTRY: IJg4
(1986). 

FN8. Distribution inuchises last at least ten years; most are of very long durAtion, and some are perpertal.
Franchiw coawas have been quite raur in recent years. See Joskow, Mixing Regulatory and Antitrust
Poliicsa in the Electric Power Industry: The Price Squeeze and Retail Market Compwition. in ANTITRUST 
AND Rl CULATION: ESSAY5 IN MEMORY OP' JOHN J. MctOWAN 17H (F Fisher ad. 1085). 

FN9. In some situations the demand for electricity is highly elastic hecause substitute fuels can Ne used (for
space heating, for instauix). Additionally, -orne industrial customer moy have very clutic de mands for
clectriciy rupplied by the local utility . A c.OtWquence of good Al-generation options. Franchise
exclusivity generally does not pieclude i customer from generating electricity for his own use. Furthcrmore,
PURPA requires utilities to buy electncity produced by certain qualifying Cogeneration and independent
 
power fiicilities. See supra tiote 7. These independent suppliers are not generally free to 
make rctail Wes toother customers, however. Thus the demand for electricity by nmst industrial customers and all residential
customel's is very inelastic-especially in the short run before mcks of plant, equipment, appliances, and 
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housinj can he repiaed in riapo to higher clcectricity prices. 

FNIU, Utilities also sell electricity to one another. These 'sale fur re.ae' are call6d 'wholmahs, tran.nacrin
and art, subject to regulation by the Federal Energy Remuhiury Commission (FERC) under it; rmnirory

authori.-y, 16 U.S.C. § 824a (1982). Many wholmalo trantactions are only loosely regulated. See l Arley,
FERC Regulation of Bulk Power Coordinaion Tr,anetion. (1984) (unpublished manuscript on file with the
Federal Energy Rcgulatory Commission, Office of RLguttory Analysis). Buyers and sellers in wholesale

marke., often havc competitive alternatives, so that market congrints are much more important potential

sources of incentives there than inretail 
 markets. Since the electricity produced for wholeolef trade is
 
gcncral y supplied from the same facilities as electricity for retail sale, there may be marker incentive effects
from the wholoale market that spill over into rcuil m&rkets. Whilt thisiArticle doesq not discuss wholes.dl
clcctncCy tr'ansactaons and regulatiwn, we note that tho direction of rrlbrm in wholeale markets meems to be
toward les regulation (incentive or utberwise) and more toward reliance on crmpetition. See. e.g., Notice of

Inquiry Re; Regulation of Electricity Sales for Resale and Tnum.aission Service, Pederal Energy Rwgulatory

Commizison Docket No. RM85-17000. 50 Fed. Reg. 23,445 (1985).
 

FNII. This AiU.ie is not devigned to provide a couwprehmsive review of 1.toe public utility law; it focusA
 on 'typieal' ,egulatory procedurm. 
 There are obviously differences from Qtjave to state, but the similarities .re
 
much ntoae signifknin than the differences.
 

FNI2. Se, e.g., CAL. PUB. UTIL. CODE § 491 (Wet 1975): N,Y. PUB. SEkv. LAW § 66(12)

(MuKinoey Supp. 1986).
 

FN13. See. e.g.. CAL. PUB. UTIL. CODE 5} 454-455 (Wer 1975 & Supp. 1986i); N Y PUB. SERV.
 
LAW 4 66(12) (McKinney Supp. 1986).
 

FNI4. S.A. e.g., CAL. PUB. UrTL. COD)I- §§, 728-729 (West 1975); N.Y. PUB. SERV. LAW § 66(5)

(McKinaey 195)).
 

FNI5. Both the California and New York public utility R;tahires ceman provisions permitting commission

auLhonzation of tariffs with automatic adjustment features. Sao CAL. PUB. U1IL. CODE § 457 (West

1975); N.Y. PUt1:-. SERV. LAW § 66(12)(16) (McKinney 1955). Both of thoec xtatcz' comzaissions have
expenmnmiu with artimtic adjustment clauwes basd on energy or fUcl prices. Se Appendix and 1.
 
LAND.)N, upra note 1.
 

FN1f. Se.., e.g.. CAL. PUB. UTIL. CODE §§ 451, 453 (West Supp. 1986): N.Y. PUB. SFRV. LAW
 
650r)(3) (MeKnney 1955 & Supp. 1996).
 

FN17. See, e.g., CAL. PUB. UTM... (ODE § 1005.5(d) (West Supp. 1986); ILL. ANN. STAT. ch. 11! 2/
3. pare. 9-211 (Smith.14urd Supp. 1996). 

FNI8. Se, e.g., CAL. PUB. UTIL. CODE § 463 (West Supp. 1986) (rcquiring comrni.sion to disallow
those expaaset resulting from 'error or omission' in planning, coustruction. or operation of utility racilities

and perzmttwg commission to find other utility expenses 'unzeaeunable or imprudent'): N.Y. PUB. SERV.

LAW J 66(12) (McKinncy Supp. 1986) (allowing coautusviun to order refund of monies cullected pursuant r
mncreased rates arising from adjustment clauses when utility wu 
found to have exezcibod less thin "rea.onahle
 
care' in Droviding eclctncal service).
 

PN19. See, e.g., California Alternativc Energy Sortce Finaz,.ing Authority Act. CAL. PUB. R.ES. CODE§§ 260C0-26042 (West Supp. 1985); N.Y. PUB. SERV. LAW § 66-c (McKinney Supp. 1986) (energy

consarvation encouragcd); WIS. STAT. ANN. § 196.374 (West Supp. 1986) (fuel cotacrvation encouraged).
 

FN20. See, e.g., ILL. ANN. STAT. ch. 111 2/3, pan. 9-213 (Smith-Hurd 1986) (Act effective Jan. 1, 
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1986, No, 84-617, § 9-213, 1985 II. L gis. Serv, 813, 890 (West)) (rate treatment of ncw plant facilities);CAL. PUB, uTr'L, CODE § 454.8 (West Supp. 1986) (Act appmved Sept. 23, 1985, ch. 926, 1985 Cal.Lis. Serv. 204-206 (West)) (rate treatmenr of now plant facilities); CAL. PUB. UTTL. CODE § 454.5(WeaL Supp. 1986) (Act approved Aug. 21, 1976, oh. 5?0, 1976 Cal. Stat. 1272) (respe~:ti 4 rate
adusternts for fuel cost incra.W_). 

FN21. See 1 A. KA.{N, TH14 ECONOMICS OF REGULATION 26-27 (1970). 

FN22. If a firm pmduces multiple products and some of them share inputs (the sawe managtment and powerplants ierve both husIess and residential customers, for instance), the average cost of any single product is,
a an onomic matu. undefined. See W. BALUMOL, 
 I. PANZAR & R. WILLIG, CONTESTABLEMARXETS AND TkIE THEORY OF INDUSTRY S'IRUCTURE ch. 4 (1982). Accountantx produce.pruduc:-spectfic Average cost figurm by 81locating the costs of shared inputs among products in various
 
arbicrmy wayi.
 

FN23. The genenlly coatrolling casw is Federal Powr Comm. v. Hope Naturl Gas Co., 320 U.S. 591(1944), in which the Supreme Court gave regulators considerable freedo as to the method used, as lung xs it
resultd in earnings adiquate to rermit the utility to raise funds in the capital market.
 

t N24, More precisely, the theorem may be stated as follows. Suppou that an asset costs SK originally andhas an arbitrary accounting littuei of T years, and let the cost of capita be r. AnruaJ deprciation is thenSKT. Allowed earnings are r tinres the d-prccjata value of the K.Lt at the start of each year, which is equalto K[1-(t/T)] when the ast is tyears old. The present value at discount rate rof deprr.iatiun plus earnings(both -aiumedto he received at the end of each year) is exactly K, for any cost of capita], r. and accoutiLnglifetime, T. 

FN25. See Myers, The Application of Finance Theory to Public Utility Rate Cwai, 3 BEI. .J.ECON. &
MGMT'. SCI. 58, 73 (1972). 

FN26. A simple examplc illustrates the differeace. Suppose that the geacnd price level and the nominal cnt
of bulaing power plants are constant ove time, Aume further that all power plants 
qre as good ax new forten yaws after construction and then must be cumpletely replaced at the end of that tine. 

Economic depreciation Ls based on the competitive market value of services suplied by capital assets.Sinc a two-year-old Dower plant isby assumption indistinguiahahlk- from an eight-year-old plant, both
provide identical service,. It follows that the competitive market values of the servica 
 they supply are alsoidentical. The annual economic cost of catiua is thus constant rver the plant's lifutime in this example. Thecost of i:apital is equal :o dic annual depreciation &.arge plus the product of the allowed rule of return and the
plant's depreciata value. Since the depreciated value falls over rimo. 
 it follows that eonomic depreciationmust be iacrea.sui uvt:r the plant's lifetime if the nst of capital is to remain constant. (infact. the annualgrowth .rate of depreHLiun is just equal to tho allowed rate of rerm in this example.) 

Undet tradiuound cost of service principles, however, straight Ine depeciation would be used instead.
implies that Lhe annul depreciation charge is constant, 
This
 

but thw return on wvestm..t component declines overtime uathe depreciated value uf the plant decline. Thus, the capital costs used to determine prices decliacovt.r titu, rather thin b ing constant as they should be in this example if regulatcd prioes are to refl.ct theucunomic value of the swrvicts supplied by plants of different agea. A two-year-old plant would have a higheraccnounting capital cost (and thus higher regulated prices) than an vight-year.old plant. despite the fact that thecompetitive market value of the service provided by the two plants during any particular period ii th,- v.rne. 

In g0feral, straight-line depreciation isequal to economic depreciation only under very specad conditionsunlikely to be encountered in practice, so that acconuting and economic capital costs geerally differ. Forgeneral treatments of the difference beween aconomic and accounting capital costs and of the implications of 
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those differences, W Fisher & McGowan, On the Misuse of Accounting Rate of Return to Inter MonopolyProfits, 73 AM. ECON. REV. 82 (1983); Navarro, Pdctra & Stauffer, A Critical Comparison of Utility.Type Ratemaking Mo'duloine in Oil Pipeline Regjulation, 12 BELL 3. ECON. 392 (1981); Stauffer, TheMeasu, emeat of Curporte Rues of Retmn. A Geucrulizzd Formulation, 2 RRI-L. J ECON. & MGMT. SCI. 
434 (1q71). 

FN27. Swe, e.g., Streiter, Trending the Rate Base, PUT. UTIL. FORT., May 13, 1982, at 32. Trueeconomic capital costs at any .nstan depend on the current cost of new asaLs that could provide the sameservice., rather than-a, in rcyu1,ory accnunrng-tte historic cost of past invewmentg. Intltion thus cause:acounting cOSt6 to underslnie true costs, paMtcularly tor the excrptionally Inog-lived asss employed in the 
61ctric utility ndustry. 

FN28. Since 1970, tariffs have been I long-lived than in earlier decadea, because rapid incrascowini. wuuwtu have lad utilities to apply for offseting rut* incra, more frequeatly. See Joskow, Inflationand Enirvneta.J Concern: Structural Change in the Process of Public Utility Pnce Regulation. 17 J. L. & 
ECON. 291 (1974). 

FN29. For eanple, the well known Averch-Johnson model amsumtz both that regulation continunisly
matlchm pnce., with costs (including a fair raw, of return that is greater than the cost of capital) and(implicitly) that the coimissIn must mechanically accept all costs the utility incurs. We havc.just trguoi thatthe firqt of these Ssumptions is inconsistent with rality: the next paragraph points out that tha sacond is athast im.r tly satisfled. On thu Averch-Jobnson model, see Averch & Johnson, Bihtjvior of the FirmUnder ,egulatory Constraint, 52 AM. ECON. REV. 1052 (1961). Scc also E. BAILEY, ECONOMIC
THEORY OF REGULATORY CONSTRAINT 4 (1973). ([rThb utandard result [under Averch-Johnuonj isthat the firM has an incentive to micallocate riWturus by substituting capital for labor in production, and thatthis muallocation is strictly preferred by the tirm to any padding oi the ratc hamc.'); R. SCHMALENSEE,
THE CONTROL OF NATIONAL MONOPOLIES (1979). Joskow & Noll. RelUiation in Theory ajidPractice: An Overviav,, in STUDTFS IN PUBLIC REGULATION (G, Fromm cd. 1981); and Jo.kow. suprm
note 28, for discussions of the Averch-Johnson model's assumptions. 

FN30. For a discur, inn of dw history of the prudent investmaat test, see NAT'L REGULATORY

RESEARCH TNSI., THE PRUDENT INVESTMENT TEST IN TilE 1980's iii-vij (198M).
 

iN31. See, e.g., Cnswmcr Office Seeks Removal of Nuclear Unit from PS ColorAex Rate Base,ELEC..JIC UTIL. WEEK, Nov. 18, 1985, at 7; Mo. R6xulIlorv Stil Tryinp :.-- .a,jiv, Calbiway-2Canceflition Imuc, ELECTRIC UTIL. WEEK, Oct. 28, 1985, at 7: California May Oder Avoided-Cost

Rates for Palo Vcrde in the Next Month, ELECTRIC UTIL. WEEK, Oct. 21. 1985, at 3.
 

FN32. For v discusion of deregulation that ado,)t. this same approach. set Shepherd. Entry ay a Substiteutfor Regulation, 63 AM. ECON. REV. PROC. 98 (1973); w. also GoldbetS. Regulatiun and Adminictermd 
Contrac's, 7 BELL J. ECON. 426 (1976). 

FN33. Tho costs of a capital investunt deivion involve more thin the costs of the a.uetq acquired. Forexample, a utility might have to decide be e building a coal-burning plant and an oil-burnzng plant. If theinveatmunt costs am the "m, the decision mtst turn on axpouuld ruel costs. The net costs of a bad decision
would ht exceasive fud utx (a variable cost), iot hiyL asst Costs 

FN34. Elctic uulities differ from most otr businesses in having longer lead tiraes between the planning,coOsdflJctwn, mad ultimate completion of a plant, lungea" ionornic ive.-q of nvestmenas. and uxtriimilyspecialized assets that umnnot be shifted among final products or nruirke. served. The consequences of theadifferen(es for unutacting and transactiori govrnan=c are explored in detail in P. JOSKOW & R.
SCIMALBNS12,1. - supra note 2: see alsu supra note 26. 
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FN35. In p iifculer, if it turn; out that an ex ate effirient inveatmcnt leads to excess capacity be autedemani wrn out to be lower rhm expected, average cost pricing would lead to piicc above marginal cost
and wuld thus discourage efficent consumption in the short run. Appropriate rate ructure adjustnmeuathrougl. th use of nonlinear tariffs can, however, minimize these distortions. See iwfra text ac:ompauyai 
note 5. 

FN36. Many utilities that have been or may soon be forced to Lake large Iosses bcause of nuelea plantcaacellations would argue that this dues not de.cribe their cxpcricnce. Regulawrb ,cum to try to .t4etch thepnatrLz test in thee cases. perhaps because the huge sums involved make their decisions politiuallysensitive, and ratepayers outvote hareholders. There is also a suspiciou that huge di!&sttsrs siuply cannot
nrsult Prom prudent decisions. Utiiities argue that this puts ther in P.'heads I Jose. tails you win' situIaLNin,since they would have received no rewards had the nuchar plants involved turned out to be bargain-. These ca.es Are very complex, and the actual quality of utility decision makng undoubtedly varies ceinniderably 
among them. 

FN37. But, as we discuss mfr at text accompanying notes 73-74, regulatory lag provides importarr-rlhoughnot ntvssarily optimml or icteotionid-incentives fr U)st-mMimj zaion that ditinguish the current regimc
trom a pure cost-plus arnigemeat. 

FN38. A simple exnmple illustratas the point. Supposw a utility can choose between two possibletechnologies to mew a fixed demand. The first has no capital eut and a variable cost of SlO0 per yer. The
second technology re-qures an initial outlay of $248.69 to build a plant that will met demand for three vi.rwwith no, variable cost . Oen might think of these alternatives a buying power dad building a nuclear plant,
respectively. 

It the discount rate ixl0 and variable vubts ar incurred at the end of each year, it ii;easy to Sim that thewtwo prcjects involve cxactly the same present val"u of costs. Supuse the second option is selected initially.Given the u.=of straight-lino deps,&iatiun, rate payers are charged S107.76 in the first year, $99.47 in lhuaecond year, and $91.18 in the third yma. It isnow the end of the third year. If the utility adopts the firntechnoloagy, rates will rise 9.7% to bruig ruvenue up to $100. If it build.s another plant. however, rates will nse Uinially by 18.2%. It is easy u-see why the first tEocnology might he selcezed. even if its cost wetresomewlat over $100 and it were thus ineflicient. Similarly, if the utility were. currently buying power for
$105 pcr year, building the plant described above would raise rates initially, even though it would lowe real 
cost. 

Constructing long-lived capital-inteasive facilities such as coal or nuclur plant; can raise rates in the shortrun--ad thus cauw political and regulatory prohlems-even though the plants would lower costs in thi longrun. The extent to which actual or anticipated problems of this sort have affected utility dcciAion-makig
impossible to determine. Note that this effect i.jts the opposite of the Averch-Johason Mffect that attracted
 
so tuuv attention in the early 1970's. See -upra note 29.
 

FN39. For a g6neral discussion of appropriate objectives in natural monopoly regulation, see R.
 
SCHMvd.ENSEE. supra note 29, at ch. 7'.
 

FN40. Outright refosal to supply is, ot course, quite rare. Utilities more commonly attempt to ride out
periods 5f regulatory ',evenrty hy cutting investment and mamtecance 
spending sharply, thu, qui;etly refusing
to supply ligh quality service, while trying to overturn unfavorablc regulatory decisious in the cowu or
through the upolitical proefts, For a dircusRion of the impact of inadequate eaniings (' 
 service quality iregulated indutAns during the 1970's. Sec A. CARRON & P. MACAVOY, TIE EECLINE OF SERVICE
IN TI REGULATED INrDUJS'T ES 13 (1981). 

FN41. Mort extenxive and formal reviews of thes recent developments, accompanied by excellenthibliogr phies, are provided by Sappington & Stiglitz, Information and Regulation, in PUBLIC 
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R.EGULATION: RESPECTIVES ON INSTITUTIONS AND POLICIES (E. 9ailey ed.) (torthcoming) and
Baron, DeLhgn of Regulatory Mechanisms and Ihstitutions, in HANDBOOK OF INDUSTPJAL
ORGA IZATION (furtheoming). Important contributious to the lithrat'e on optimal regulation of utilitica
include Freixas & Laffont, Averuge Cost Pricing Vertus Margixa Cost Pricing Under Moral Hazard, 26 J.
PUB. ECON. 135 (1985); Sappington, Optimal Regulation of a Multipmduct Monopoly with Unknown
T6chnologi"l Capabilities, 14 BELL. J. ECON. 453 (1983); Baron & Myerson. Regulating a Monopolixtwith Uaknown Cost, 50 ECONOMP-TRICA 911 (1982); and Loch & Magat, A Decentraliztd Mcthod for 
Utility Regulation, 22 J. L. & FCON. 399 (1979): see also sourc" cited nt'm note 45. 

FN42. See, e.g., W. SHARK.EY. THE THEORY OF NATURAL MONOPOLY vii (1982) 

FN43. Siutions in which the agent's opportunities are known to the principal, ao that effort is the olyissue, are .Md to be 'hiddm action' or 'moral hazard' ploblams. On the other Iwnd, if effort is observable orirrelevant but opporruaitie4 (costs, for instance) are not known by the principal, the problem is said to involve 
'hidden infnrmnon' or 'adverm selection.' 

FN44. We mention this desp-its the fact that miwh of the relevant thcorctical work is essentially .tatic,
involving arrangements with only two periodg. In the real world, contractual rclationxhips tend to be lonjlived ,heneve- durable, relationship-specific investments in tuagible or intangible aabats are required furefficien'y. See 0. WILLIAMSON, THE ECONOMIC INSTITUTIONS OF CAPITALISM chg. 1-3 (1985). 

FN45. For a survey of formal agency theory and its applications, particularly to labor contracting, ee 0.HART & B. HOI.MSIROM, THE THEORY OF CONTRACT (MIT Departwent of Ewnomics WorkingPaper 'o. 418, 1986). Other, lets forma. applications outside the reguxLory arena include 0.WtLMSON, supra note 44; Janscn & Meckling, Theory of the Firm: Managerial Behavior, Ageiuy
.ost, and Capital Structure, 3 J. FIN. ECON. iG5 (1976); and P. Juskow. Contract Duration and Durnble
I'ransaction Specific Inve tmcenta: The Case of Coal (1986) (unpublished mnuscript on file with the Yale 

Journil on Regulation). 

FN46. An interestin3 set of problen. involves control of admLiistrtive agencies by el6eftd officigIs and thecontrol of elected officials by the public, The general agency frawiwork tan address those proble,w and thus
clearly Irs applications in political siene. See, e.g., Kalt & Zupan. Capture and Ideology w the Economic
Thiory of Contract, 74 AM. ECOIV'. REV. 279 (1984); Weingamt & Moran, Burmucratic Discretitm orCongressional Control? Regulatory Policymakiog by the Federal Trade Commimioo. 91 J. POL. ECON. 765(1983). The identity of the principal atd the acgnt depends on the nature of Uiw control problem of inrest.Hcrc wi. simply assunm that the regulatory agency has the 'right' objective function. The relation betweenregulatomrs actual objectives and the interests of elcted official, and, another step away, the public, is an
intcrestiag problem which licn outside the scope of this Article. 

FN47. See, e.g., P. JOSKOW & R. SCHMALENSEE, THE PERFORMANE Of COAL-BURTNO
ELECT3IC GENERATING UNITS IN THE UNITED STATES: 1960-198(0 (MIT Department of Econnmie
 
Workiag Papor No. 379. rev. April 1986).
 

FN48. One such measurt commonly employed is consumers' urplus. which iii roughly the valu of the
survic to consumers less what they ae rquired to pay for it. 

FN49. While the regulatury agency cannot observe these variable perfectly, at generally has somc prior
information about the probabilities of various possible values that will help it fashion a desirable rcgulatorycontrol inechanist. In 6ome models in this literature, the firm's inrurrnaton is alsoimnpere.t, and in othersthe regulator can acquire information at a cost. The key element is that the firm's information is better than 
the regu, ator's. 

FN50. Much of the agency theory literature turns on asumptions ahou the degrees of risk aversion of the 
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princilal and the agnt. See works cited supra notes 41 and 45: see als infra note 52. For problems 
involving the deign of regulatory regime, which would be appticd by the agents of larxu govermenx 
mainly to lArge corporations, it samr, natural to make the simplifying assumption that both ihi Commission 
and th.t uttty are risk-neutral. This asmimption is commonly made in the context of rexulatory agencie. and 
the inc~umtrnu they oversee. 

FN51. Se R. SCHMALEN'SFE, upra note 29, where it is a.'gued that the undesirability of having prices fa, 
a"bove nr Wlow marginal cost may r~auire regulators to link prices more closely to ol)served costs, and thu. to 
provtdt wtakcr incentives for efficient supply, when C and R are highly uncertain. It would follow, fo, 
mtqance, that optiaal incentives would have been stronger in the stable 1960's diau i, the turbulent 1970's, 
See al. o Joskow, 6upm note 28, at 316-21. 

EN52. For a model that explicitly takes the approach described here, sou Baron & Besariko. Regulation, 
Asym3.tric Information, und Auditing, 15 RAND J. ECON. 447 (1984). Declining block tariffs, in which 
the maxginal amt of electricity falls au more is consumed, provid another familiar example of nonlinear 
pricing. [)eclinrn block tariffs havc been widely used by public utilities for decadds, though not for the 
rwason; PtrewA here. A rwo-pan tariff is approximated by a duclining block structure with two margina 
ratis (blocks), the first one of which is vcry high and appliob to Lhc first. very small uwt of cunsumptinn 

FNS3. It should be noted, however, that just as conmissioua uan mandae lifeline' rates Ihid require mvng 
some coniumers at prices bwlow cost, the value of F caul.at least to some extent and with an increa'Jcin._ 
imrin o more daervmecustomers. 

FN54. Laffont & Tirolc, Using Cost Observations tu Regulate Firms, 94 1. POL. ECON. fi4 (1986). 

FN55. Laffont and TLrolo assume that the rugulated firm must be kept viable (managers' uthlty must at least 
equal iomc lower boind) for all vulues of R. This is appropriate if one a.sumes, as they do, that the 
compcruwion schedule will he seleted once and for all. But bince commissionern cannot bind themselves or 
their stoctesrors never to ,eversc curret policy, and since R and its prnhahility distribution will change over 
tim, ii we more plausible to think of a compenatiou "chedule as hemng pil in place for some relatively 
short p.-riod, such as a year or twu. We adopt thiA intrp&ration in what follows. It then emn more narnind 
to de6-cib the viability comtriznt as requiring that the firm mu.st expect incover its costa on average, suace 
good auid bad luck will averum out over time. This diffenmce does not ,teem es-ential in the preFent context, 
though changing the e.jAt Form of the viability wontruint may alter ome. details of the Laffont-'trolh results. 
The po,;sibility of future ruviews raises more sefious problems. Se infra text accompanying now 72. 

FN56. ththe uortaical analysis, Ve is simply a bid suhmitted by the utility. In practice it might reflect pro 
forra future tet year accounting ruleu. 

FN57. In fact, as Laffont and Tirole show, it may be optimal to mt Pabove Ve if high values of F produce 
eliciaez:y losses. Seo Laffont & Tirole, supra note 54. It is only optimal lo set the variablc charge equal to 
margind cost if the fixed charge is, in effect, a ptfet tax that does not produce distortions elaswhere in the 
economy. As above. we assume here that it issuch a tax. This does not seem a bad waiumption in the case of 
electricity. 

FN58. In particular, incentive regulation will raise the cost of capital if it increams the 'systuimaie rilk' of 
the utility-the extent to which the utility'n earnings vary directly with aggregate econonic iwtiviiy. 

FN59. See, e.g., Sappington, Strategic Firm Rehivior Under a Dynamic Regulatory Adjustment Process. 11 
SELL. .1.ECON. 360i (1980); Vogelsang & Finsmtger, A Regulatory Adjustment Process for Optimal Pricing 
by Muhiproduct Firms, 10 BELL .. ECON. 157 (1979). See generally Baron, supra note 41. 

FN60. The typical patter in theoretical economics is that the first few papers on any panicular subject 
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Page 32produce simple, neat rMuLts, many of which are then shown by later work to be correct only under vcrv 

qpecial eircumstnn 0 
F'N61. Lattont-Tirole and some other works sggest tar optimal incentive ,ecbaisms may generaly yieldezpec.i.,4 returnl on investment thazt ar in fact -nmewhaE higher than the firm's cost of capital. See Laffont &Virole, tupra note 54: Sappington & Stiglitz, Rupra note 41; Baron, supra note 41.
the viiubilry constraint limits the Thc basic argument is that
us. of penAltien tode-ra1le, generous bonuses may be required. 

provide inoetives, so that if strong incentives areTt is not clwr to us how seriously this rczult should b= taken Inpra tctc, sa.ce it may be driven by the interpretation of the viability constraint discuscd Ruprn note 55. 
FN62. Inded they are older, since the same types of problems naturally emerge with municipal franchisecontracting for public utility servic.im, the precursor institution to commission regulation. Fo" A over-iw ufincentive rchemes discusaed betore the 1980's, sec R. SCHMALENS .E,supra note 29. Foi a di 'umionofmiicial franchisig, see id. at 51-53, 76. 

FN63. For a general discussion of sliding scale plans and their history, ae id. at 126-30. 
FN64. For brief discu±.-om of thesc cxperiences and aset of referenceA, ee id.-t127. 

FN65 Sm suprm cote 26. 

FN66. While at one levcl of abstraction thwe firms produce only eimiriuity, the costs of serving diffeeutclasses of customcrs at different times of day and seasons of the yer are not the same,
demand conditions. nor are corresponding
It isthus analytically useful to tiat uluctric utilitiea as producing multiple produuts, eventhough thc clectronx involved arm identical. 

FN67. Several of the",. proposals ore aialyzed in R. SCHMALENSCE, supra note 29. at 121-26.
 
FN68. See, e.g., M. 
 FOLEY & R. TUCKER, ELECTRIC1984 (1986); L. ANSELIN & 1. 

UTILITY PERFORMANCE STUDY, 1072-HENDERSON. A DECISION SUPPORTPERFORMANCE SYSTEM FOREVALUATION UTILITY(1985); L. JOHNSON. INCENTIVESUTTLr'y PERFORMANCE: OPPORTUNITIES 
TO IMPROVE ELECTRIC

AND PROBLEMS (1985): Cowing, Stephenson & Small,Compa-ative Measures of Total Factor Prudu.tivity in the Regulated Sector:PRODUCTIVITY MEASUREMENT The Eluctric Utility Industry, inIN REGULATED INDUSTRIES 161 (1981), Tenenhaum, Using
Statistical Cost Functions to Asa= the Relative Productive Efflciency of Investor-Owned Elecnc 
 Utilities, inCHALLENGES FOR PUBLIC UTILITY REGULATION IN THE 1980's (H. Trehintg M. 1981). 
FN69. Something of this sort would be
operationul.. Even though in tha 

necessary to make the Laffont-Tirole schema diacusmd in Parr I
 
commitsion's optimal reput.im 

cheme the utility is allowed to produco a now cost estimate each period, the
to any given estimate depends cnCOnditions at the Lim, ii ismade. 
the actual economic and technologicalMoreover, if we are thinking of applying thin to an existing
been reululted under traditional irm that has
rate-making principles. the function thintn an determin
should x an ngzneetrng/accounting cost futioa that 

Co in any period

mbodies regulatory accounting principles mther thanan 'e.uiujini& cost function. 

FN70. See supra note 67. 

FN7 1. L. ANS.LIN &.J.HENDERSON, supra note 68, at tahie F-I. 
FN72. There are technic.al problems with this genaral approach. For emstance, tie analysis is completelystatic, which isquite nAppropriate for a capital intensive industry to which future demands, input priceis, andtechncuml opportumnties are uncertain, and investment decisions aro made long before facilities ame complet.For a discussion of the reabon; why the New York State Public Utilities Commnission concluded that total 
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factor productiviry (TFP) 
 studies should not be nandatory in ruL cases, seeProductivity Studie Rohinson, "l'otaj Facto,x a Rate Case Tool. PUB. UTIL. FORT.. Mrh 13, 1990, at ly 
FN73, See Joskow, supra note 28. at 311.
regulatory lag in order to 

Indcd, in this period .rfe authors proposed institutionalizingimprove effluienuy incatives. sea, e.g., i3Regul=aion: Plautsible Policies for un Imperfect World, in PRICES: 
tlmol. Reasonable Ruler for Rate

ISSUES IN THEORY, PRACT1-ICE ANDPUBLIC POLICY (1967),
 
FN74. 
 Many utilitis would argue that, while the length of time hetweendecline was not SubstiztiaJ rate adjustmt& did decline, tbeenough to miake up for rapid increate in the costs of production; a re%,,.lr, theautilitie,; still had subsrantial icentive tu minimize ecL.
 
FN75. f aumol, Productivity InucenLive Clause 
 and Rate AdJustment For Inflation, PUB. uIlL. IORT.,July 22. 1982. at 11. 

FN76. The CPI - X approach has been apphad to the regulation of the recently privetized telephone system inthe United Kingdom, whe. it is called 'API -X',AND 'rT See J. VICKERS & G.NATURAL MONOPOLIES 39-43 (1985). 
YARROW, PRIVATIZATION 

intended tnhe tmporry; it is slated forrTviewin 198X, 
Itis I puanttonotethat c P Xthae, ri .o. telirtt d~ er thme ntt ei e .ndtiu rt eotetis ex e.tetcd to 6 -i .d ,eljurg l . is14Te fo ti d~uotah#frne. 

FN?7. 
 This is diterenti from the yardstick notion uA.id by public power proponents.
is only .n.nhle.tf r involves omparable firms. Yardstick competitionPuhlioly owned firms withpreL' access to 3ubsidized capital andece power cianot be usefully compared to privately owned firms that lack these advantaea.JOSK(:W & R. SCHMALENSEE, supr See P.note 2, at 17-1iX.
 
lPN78. 
 For a formal analysis of this scheme, see Shleifer, A Theory of Yardstick Competition, 16 RAND J.ECON 319 (1985). 

FN79. For a discus-ion of DRGs, see, Moroae & Dunham, Slouching Towards National Health Insunmaw.The New Health Care Politie, 2 YALE 1. REG. 263 (198S). 
FNS0. Note also that if only a single state or a few jurisdictioni adopted afirms under its jur isdiuon would 'strong yudstick' approach, the
 
incuntivm' fti efficiewt supply. 

be compared mainly to other utilitios which would x=en=lly lce weaker
The incentives facing the 'Strong yardstick'
optimal. 'hls approuch would clearly work best if it were 
firs would thus be weaker thanapplied to all fir'ttthis wculd reqtue more in the comparison group. hutinterstate regulatory coordination thnJt has betaretorm. the historical norm. Regulatoryhave often been tested first in a few states and only appLied in uther states once the innovation has a

proven track record. Thc inherent weaknws in the yardstiAk upproumapplicaijon, because othc stae will not be 
noted here may pIeveut it widespreadable a&uraUy to gaue the potrtial benefits frompricing by obarving the experionce a few 'labiatcviy' stase 

yard.tick
have with the program. 

FN8I. S".EDISON ELEC. INST., ,upr notw 7. at tables 71 and 72.
 
FN82. 
 Many fuel adj4ustmut d usev currently in force require a hring before rates can he changed. Ath&"t until recently, ho,"ver, Mmt of these hearings appear to have been pro forma.FN83. Aacucrting unitsh eatrate is o&e number BritishThermal UnitAgenerata kwho.l.l (hii,) of f..l re uired 
t msequl. Tlie avera 

r atet lssV u iisc nd ahratefor theelectricu tility Lmp ....kwh.gen i.u , , sou. 
r e.generating unit is e ion o f a y r d uring w ic aavdble to geane t a . e units aretng unvailahle due toP 'UI mxiimjjjjandrandom qui- h e 
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availability, the lower will be the capital cosIS of ge erat ig tricty. ~.j~amgele u3c ec FossiPft 1 ric t,, 
have an average equivlent availahillrv 1aclor of about 80%., For more deti p.Ste j . 
SCMA.ENSEE. suprA note 2, at 48. 

For discussion of tie measures and their determiantEffects of Technological Change. Experiencc, 
for co l-f&W plants, see Joskow & Rose, 'Theand Environmental RugulationCoal-Burning Generating U-,ts, 16 RAND I. ECON. 

on the Construction Cns o 
I (1985) nd P. JOSKOW & R. SCHMALRNS E,supra rote 47. 

FN84. P. JOSKOW & R. SCHMALENSEE. supra note 47. 
FN85. See J. LANDON, supra note 1. State coamnijsiun sometimes refer to VCrtain regulatory actions ASembodying incentive regulation, even though the uwsureu are in fict maeely Lruditional prudence reviews ofone Sort or another tht reward or penalize a particular utility aftar the fact. Thee typex of regulatory actionare not mcantive regulation u that term is used in this Article.
 
FN86. J. LANDON, rupra, note 1. 
 The Appendix also reflect updates through August 1986 of the rurv-y
by Landon (personal communication with the authors).
 
FN87. The number of programs totals to more than 31 becAuw several prngrms use more than nn.%perfotrmance norm.
 

FN88. This discuarion is based primarily on 
 trade prets reports, Commiinn Orders,materitl contained inJ,LANDON, supra note 1. and L. JOHNSON, supra note 69, 
and the decriptivs
 

FN89. 
 Ariz. Corp. Comrn'n, Opinion and Order. Phase 11,Docket No. U-1345-83-155, N0v.mhtr 22,

1984. 
 'his program is undeir reviuw in a current docket. 

FN9O. For a definition of thu EAF. see supra note 83.
 
FN91. For detailed discussioni of this incentive program, 
see I.. JOHNSON. supra note fX, mt vii-ix.
 
FN92. There no simple meaningful meture of the heat rate of a nuclear unit.
 
FN93. Cal. Pub. 
 Utfl. Comm'a Decsion No. 93,363, July 22, 1981. This program is currently being

reevaluted to determine ifthe 1981 benchmarka qiould be adjusted.
 
FN94. In re Rochester Gus and Electric Corp., 68 Pub. Util. Rep. 4th (PUR) 289, 312-15 (N.Y.P.S.C.
1985); In re Niagara Mohawk Pwer Corp., 56 Pub. Util. Rep. 4th (PUR) 315 (N.Y.P.S.C. 1993).FN95. In the conLret of equation (4).

coefficieat, 1, 

this sort of rcheme amounts to incrcasing the value of the sharing
the larger the absolute value of the difference berwe actual."nsible gmenrd ad projected cust.appmach, This is asince huge differences between fOrcuut and realizations aredispruprtionately determined by random events beyond the utility's control. 
likely to be 

FN96. N.J. Rd. Puh. Util. Decision and Order, Docket No. 8012-914-IPRRA, Aug. 12, 1983. 
FN97. rn re AMi. Pib. Serv, Co., 64 Pub. Util. Rep. 4th (PUR) 147 (Ariz.#1, WII.Com. CC. 1985): In re Clintou UnitCamm'n Docket No. 84-0055,
Pe=n. 1985; In re Limerick Unit No. 2 Nuclear Generating Station,Pub. Util. Comm'n Order No. T-84U381,
Util. Re.3. 

1985; In re Nine Mile Point No. 2 Nuclear Station, 62 Pub.4th (PUR) 455 (N.Y.P.S.C. 1984); In re Seabrook Unit No. 1, 62 Pub. Util. Rep. 4th (PUR) 673(Conn. iep't of Pub. Util. Control 1984). We havc not included the straight nuclear constructiun cost car"in the survey of in=Un-i',e regulation programs in the Appendix, but this is mainly a matter of taste. 
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FN98. The Utah Publi; Servi" Commission worked for three years to develop an incentive program for
utilities in that state. The report on this program was prsened to the commission in the summer of 7983. 
Several public intereta gruups protested what they regarded as 'rewarding utilities for doing their joh." ue 
to public opposition to the incentive program, the Utah Publc Service Commission requeAted that the lita 
logishalLu pass a bill granting clea, legal authority for inc.entive regulation progrrn. The proposed ball died 
in umnmittee nd hs nolt beem resurrected. The incentive program is still sitting on the desk ot the Utah
Public Service Commission pending further legal developmetsi. Telephone interview with Ken Powell,
Manager of the Flectnc Section. Utah Public Service Commission (Oct. 7, 186). 

l"N99. A program approved by thu Mississippi Commimion as this Article was being written has idcxing
cotrponenrs As well as specific incentive provisions. See PSC to Lank Mississippi Power's Rctum to 
'Henchmark' Return. Performancc, ELECTRIC URTL. Wb K, Aug. 18, 1986, at I. This program was 
tempoti ly suspended when it was found to imply a rate increase. See Miss. Power Performancc Plan 
Indic.tes 2% Rate HIke-So PSC S.'pands It, ELECTRIC UTL, WEEK, Sept. 8, 1986, at 7. 

FN1OC. See Mich. Pub. Serv. Comm'n Order (1-5502 (1978). 

FNI01. On average these expenses account for 15% to 20% of the price of electriitay. EDISON ELEC. 
TNST.. aupra note 7, ft tables 71 and 72. 

lN102. Swe Report Shows Dramatic Dropoff In Ncw Plant Additions Beginning .n 1988, ELECTRIC UTIL. 
WEEK. Aug. 18, 1986, at 4. 

FN1Ui. That is, both to establish expected or average performance and to describe the likely vafatioin in 
pirtornance due to unmeasured random influences. 

FN104. While we ara conviced that this approach is both desirable and '-eaablv, the requisite statircall 
.qtudies have not yet been done. We should also note that the inclusion of purchased power costs in ,uch a 
comprtihensive program poses a numbcr of prmtical problems that also have not yet Lwtc Ny twmatcally 
addres!'ed. 

FNI05. Again, the requibite studies apparently have not b"-n und :rtaken yet, and it is not clear precisely
how service quality isbus can best be handled. 

FN106. This would mean moving toward very low values of parameters such msg in equatioms (4) and (4'). 

FN107. See, e.g., Joskow & Robe, supra note 83. at 21. While reported capital costs of existing plantm
mainly reflect accountig conventiuns, the actual constructio Cs of new facilities un be usefully compared 
acros firms and over time. 

FN108. Muv. Dept. Pub. Util, Order and Notice of Prupetd Regulations, D.P.U. 84-276.A, Feb. 3. 
1986. 

FNI09. See. e.g., Jobkow & Roe, suprt note 83, at 28-29, and P. JOSKOW & R. SC14\.RfLENSEF, Rupra
note 41. It also remais to be seen if"it is posqihle En make simple. straightforward companwn of competing 
bids. 

4 YJR I 

END OF DOCUMENT 

COPR. 0 WEST 1994 NO CLAIM TO ORIG. U.S. GOVT. WORKS 

bESI AVAILABLE 



Private Power Laws and Regulations on Renewable Energy Technologies 
Volume IV 

United States - State 

TAB 11 

Excerpt from

Federal Energy Regulatory Commission Case
 

Regarding Wheeling/Banking
 

BEST AVAILABLE COPY
 



PAGE 6E
 
26 F.E.R.C. P63,048; 
1984 FERC LEXIS 3355, *164
 

- IV. Contract 2948A 

Wheeling
 

Perhaps the strongest attack on Contract 2948A is that Article 24 placed
undue limitations on the transmission to be provided to CVP by PG&E. PG&2 
is nc
required to wheel power for CVP to any customer who:
 

(1) is located outside the specified geographic area ("wheeling area");
was not a PG&E customer on April 2, 1951; (2)
(3) has had a monthly demand of under
500kW for three months prior to the request for service; or (4) is located
inside the boundaries of a municipality served by PG&E at retail. 
(I.R. U-I
pp.48-9.)
 

The Stanislaus Commitments, however, contain none of these limitations. Unde
the Commitments, PG&E agrees to wheel anywhere within its area, and over the
Pacific Intertie, between any Neighboring Entity and
Entity, (2) (1) another Neighboring
a Neighboring Distribution System, or 
(3) another bulk power
supplier connected to PG&E. PG&E has agreed 
 [*165] to treat CVP as a
Neighboring Entity.
 

The so-called limitations on wheeling in Contract 2948A are not prohibitions
against PG&E wheeling. The limitations merely limit what PG&E undertakes to do
under Contract 2948A. The Stanislaus Commitments are a different undertaking,
and the 2948A limitations do not apply to the wheeling PG&E undertakes to
provide under the Stanislaus Commitments. In any case, no 
clause of Contract
SA relating to wheeling may be invoked by PG&E to prevent the carrying out oiterms of the Stanislaus Commitments. If the clauses conflict, thelimitations must give way. 

Under the bottleneck theory previously discussed, PG&E could not refIse to
provide transmission over 
its facilities if transmission capacity was available
between CVP and potential customers. PG&E had a monopoly of transmission over
much of its grid. PG&E had declined to furnish wheeling between CVP and
potential customers on numerous occasions, and did not claim that transmission
was not then available. The Stanislaus Commitments, and the agreement to treat
CVP as a Neighboring Entity, are a suitable remedy if undue discrimination in
the Commitments is eliminated and if implementation of the (*166] 
 Commitments

is assured.
 

The Stanislaus Commitments, as drafted, have been held in this Initial
Decision to be unduly discriminatory in connection with the Pacific Intertie in
that 
(1) the "area option" exception is unduly discriminatory against commerce
and against any purchaser located outside the PG&E area, and (2) 
no means are
provided to implement the services called for by the Commitments in the event
agreement on the terms of transmission are not reached within a reasonable time.
The Commitments, as drafted, I find to be insufficient as a remedy in view of
Contract 2948A's failure to include general non-discriminatory wheeling
provisions. As part of the remedy here, I direct that Contract 2948A be amended
(1) to include an agreement by PG&E that the "area option" exception to the
Stanislaus Commitments will not be invoked by PG&E in connection with wheeling
M CVP, and 
(2) to provide that the implementation procedure previously
aired for the Stanislaus Commitments in connection witt' the Pacific Intertie
may be invoked by CVP to implement any wheeling to which it may be entitled from
PG&E (whether or not the wheeling involves the Pacific Intertie).
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I further direct as 
part [*1671 
 of the remedy here that Contract 2948A bE
ided to require that transmission by PG&E for CVP to and from other entitieE
must be provided on 
the same basis as transmission to and from Neighboring
Entities. PG&E shall 
not be required to provide transmission beyond its service
area, however, or 
to provide transmission lines 
in addition to those now in
existence except to the extent required by the Stanislaus Commitments for
Neighboring Entities save that PG&E must treat other entities similarly situate
the 
same as Neighboring Entities with respect to construction for transmission
to and from CVP.
 

While this Commission has no jurisdiction over CVP to change its obligations
under Contract 2948A (with the exception of certain rate review not here
relevant), the Commission does have the authority to order PG&E to
or increase its commitments under Contract 2948A, so 
forego right
 

are long as no new requirement
laid upon CVP. The remedies here provided require nothing of CVP, although
certain additional rights are given it, 
but PG&E is required to assume
additional obligations. This is within the Commission's authority. Nothing
herein obligates PG&E to render any service unless CVP agrees 
 [*168] to pay
for it at 
just and reasonable rates.
 

Contract 2948A, prior to this Initial Decision, provided for wheeling only
within a limited area. 
Payment for this wheeling was provided by Article 25.
Wheeling required by this Initial Decision and/or the Stanislaus Commitments
beyond the area covered by Contract 2948A is not covered by Article 25.
reasonable rates Just an
for such wheeling may be established by the procedures set
forth in the Stanislaus Commitments. Rates for the new wheeling required will
be discriminatory merely because they are different from the rates provided
Article 25. This is 
for two reasons. First, the new wheeling to be provided
is for different (and likely more distant) locations than that governed by
Article 25. Second, 
even 

Article 25, 

if the new wheeling were comparable to that governed b
PG&E is entitled to charge a just and reasonable rate for the new
wheeling. The rates provided by Article 25 may limit what PG&E is entitled to
receive for wheeling covered by Article 25, 
even if the Article 25 rates are
lower than just and reasonable rates. This is pursuant to the Sierra Mobil
doctrine. Wheeling which is otherwise similar but not subject to Article
[*1691 25 
is not so limited.
 

One remaining question is whether delivery may be required to more than one
delivery point per customer. I find that it is discriminatory to refuse deliver,
to any and all delivery points so long as
paid. So far as 
just and reasonable compensation is
connection facilities are concerned, the customer or CVP may
construct them, or PG&E may be compensated for the cost of construction either
by initial payment or by an increment in the wheeling rate with a guarantee of
sufficient usage to cover the construction cost, or there may be 
a combination


of methods.
 

The remedy in this respect follows the general principle stated earlier.
Higher cost of providing service to a utility does not justify denial of
service, but the utility should pay compensatory rates for the service it
receives. If the just and reasonable cost becomes too high the utility itself
will not take the service.
 

rhe 
same reasoning applies to any new transmission facilities constructed by
PG&E as provided in the Stanislaus Commitments. If such facilities are built by
PG&E for transmission to or from CVP, PG&E is entitled to be reimbursed for
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'- construction cost. If the transmission is within the wheeling [*170]
i, this reimbursement shall be in addition to rates provided by Article 25.
 

PG&E contends (First Post-Hearing Brief, pp. 118-9) 
that there is no need tc
alter the wheeling provisions of Contract 2948A because 
(1) CVP can sell all tt
power it has available for sale inside the wheeling area as 
limited by the
contract provisions, and (2) the Stanislaus Commitments give CVP a right to

transmission service within PG&E's area.
 

CVP not only can sell what it has available, it has a waiting list of
customers it is unable to supply because it does not have power available to
sell them. This does not change the fact that CVP is not able to sell to
customers outside the wheeling area without wheeling provisions to provide for
transmission to additional places. How CVP allocates its available power is not
within this Commission's jurisdiction. To allow it to make its allocation
choices without undue constraint on 
its ability to obtain wheeling from PG&E is
our legitimate concern. It may be that CVP will not wish to use the additional
wheeling made available by this Decision. It should have the chance to make tha

determination.
 

It is true that the Stanislaus Commitments give CVP a broader (*171)
scope for wheeling, and for that reason the Commitments are accepted as
providing a part of the remedy required. Because the Commitments do not provide
a complete remedy, and because they are unduly discriminatory in some of their
provisions, an additional remedy must be imposed. That 
is wh-at has been done.
 

PG&E has argued that the Commission has no power to order wheeling. The
mission did not order PG&E to enter upon the wheeling called for by Contract
2948A, or upon the wheeling required by the Stanislaus Commitments. PG&E having
undertaken to wheel, it is obligated to do so without undue discrimination, and
upon just and reasonable terms and conditions. That is all that is required

here.
 

Termination
 

Staff recommends that the present provision for termination by either party
on four years notice be changed to allow CVP to terminate on three years notice
while PG&E should be enjoined from giving notice of termination for five years
from a Commission decision in this proceeding (Initial Brief, p. 222). 
Staff
further recommends that provision be made for withdrawal of outstanding balance!
in CVP's energy and capacity bank accounts with PG&E at CVP's option, and that
the wheeling r*172] 
 portions of Contract 2948A be made severable to remain ii
effect after termination of other parts of the contract 
(Id., p. 222.)
 

I am unable to make a finding on the evidence presented that four years woulc
be an uL.reasonable period for notice of termination by CVP but that three would
be reasonable. These notice periods are for the purpose of allowing the other
party time to make such adjustments in supplies, sales, and transmission, both
in facilities and in other contracts, as may be needed because of the
termination of the arrangements between the parties. Here, if CVP terminates,
and other contracts are not negotiated between CVP and PG&E, PG&E may have to
d other major sources of supplies, other customers for a major amount of
acity and energy, other avenues of transmission, and users for some of the
transmission capacity now provided by PG&E to CVP. New facilities, both for
transmission and generation, might have to be built. In practice, it is
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ikely these parties would sever all links; 
notice of termination would be
2ly a prelude to negotiation of other contracts governing the relations
oetween them. I am unable to say that four years would be an unreasonable
 
[*173] notice time given the size and complexity of the relations between th(
parties, and in the absence of specific evidence as to why four years is too
long. In at 
least one case, where far less difficult adjustments would be
required, the Commission has approved a much longer period. Arizona Public
Service Company, 18 FERC P61,196, pp. 61,395-6 (1982).
 

Nor am I able to find that PG&E should be restrained for five years from
giving notice. There is little evidence directed to this specific point. PG&E,
even 
if the contract were terminated, is required to continue to render all
services it is presently rendering under Contract 2948A until PG&E has applied
to the Commission and been authorized by it to discontinue any service. It is,
therefore, unnecessary for CVP to have the initial period requested by Staff tc
allow CVP to adjust its operations. Should PG&E apply to discontinue services,
any adjustment period which may appear necessary may be provided by the
Commission order on the application, if PG&E is allowed to discontinue essenti.
services. Unless CVP has other alternatives, PG&E may not be allowed to
 
discontinue.
 

Because of the necessity for PG&E to obtain permission before [*174]
discontinuing services, there appears 
no reason why the wheeling portions of
Contract 2948A need be made severable. Whether or not the contract is
terminated, the wheeling services 
(like all other PG&E services to CVP) will
remain in effect until the Commission permits their termination after
 
lication for such termination by PG&E.
 

Also to be continued until a PG&E application for termination is granted by
the Commission are the provisions for CVP energy or capacity bank accounts with
PG&E. While CVP has been credited with payment by PG&E for the amounts in the
accounts, these amounts were subject to repurchase by CVP at a higher rate. It
would seem that CVP could withdraw what it has 
in these accounts during the
four-year notice period, but if it does not, the Commission may make suitable
provision in any order permitting PG&E to terminate the service. There has been
little evidence submitted on this point, and the situation may never arise, or
may be negotiated between the parties. It is unnecessary and undesirable to

provide for it at this time.
 

In connection with any such later order the Commission may consider the
possible need to regulate the withdrawals from the bank accounts 
 [*175) to
prevent too much being taken at once or at 
inconvenient times, which might
either strain PG&E's resources or require excessive generation by high-cost

plants.
 

Staff has also requested that in future contracts PG&E not be allowed to
require CVP, 
(1) to commit its entire excess capacity to PG&E or (2) with
certain exceptions, to limit its 
sources of supply to meet obligations to PG&E.
Any further contract replacing Contract 2948A to the extent it is
jurisdictional, will have to be filed with this Commission, which can then pass
upon its justness and reasonableness. To the extent the contract is
-jurisdictional, the Commission will have no more authority now than then to
ad its terms or reject it. The future conditions under which the contract is
entered into and the specific terms of the contract may determine what the
ultimate decision should be. 
I see no reason to go into it here. Accordingly,
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Banking Accounts
 

CVP is part of the Bureau of Reclamation, now under the Department of Energy
CVP is primarily an 
irrigation and flood control operation; power generation is
secondary to the other purposes. The water flow 
 [*176] is regulated to meet
irrigation and flood control needs, with electric generation a by-product.
CH-2193. CVP power is dedicated first to CVP pumping requirements. CH-2193. Oni
the power left after CVP pumping demands is 
now available for commercial sale.
 
CVP generating plan-s are all hydro. It has 
no thermal plants. Many of the
hydro plants are run-..,.-the river plants, 
so the power must be generated as the
water flows. and not by impounding water in reservoirs and using it as power is
needed. This results in great differences in CVP generation in different years,
depending on whether the year is wet or dry, and also in great differences in
the 
same year between one season and another.
 

CVP does import Northwest power over the Pacific Intertie to serve 
its
customers. CVP's preference customer load is supplied basically from the surplu
of its 
own hydro generation above irrigation needs, plus what is brought in fro
the Northwest. PG&E has undertaken to provide a limited amount of power to back
up CVP's fluctuating power supplies. CVP sells firm power to various municipal
utilities, and other preference entities, and its additional available energy t
PG&E pursuant to the banking arrangements. [*177]
 

The sale of firm power is made possible largely by the "banking" arrangement.
n PG&E, under which CVP makes deliveries to PG&E in times of surplus and
withdraws the deposited power in times of shortage. Without this arrangement,
CVP would have large supplies to sell at some periods and little or nothing to
sell at other times. The banking arrangements allow CVP to contract to sell a
steady flow of energy on a year-round basis.
 

This arrangement has worked for many years, and has enabled CVP to be a more
reliable supplier and utilize its energy more efficiently. In ordering any
alteration of this arrangement, we 
should be careful not to damage the
established benefits or interfere with the working of 
an arrangement that has
proven itself. CVP does not seek here any relief from the established system,
nor does CVP defend it. We have not been given the benefit of CVP's views.
 
Staff contends the restrictions on the use of power drawn from Energy
Accounts Nos. 
1 and 2, and the annual energy exchange account, must be deleted
as anti-competitive and per se illegal under Gulf States Utilities Company, 5
FERC P61,066 (1976). Staff's Initial Brief states 
(pp. 126-7)
 
Article 20(d) [*178] 
 provides that power that the United States draws out
of the annual energy exchange account can be used only to supply power to the
bureau's pumps off peak. (Anderson 2200). 
Thus, PG&E has placed a resale
restriction on the power it sells to the U.S. out of the annual energy exchange
account which limits the use that the U.S. can make of power it purchases. If
not for this limitation CVP could have used the large amount of excess energy in
s account to meet its preference customer load or to transfer to Energy
.)unt No. 2. (Anderson, 2200.)
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Similarly, energy that CVP purchases from PG&E under Energy Account No. 1 a:
in only be used to meet preference customer loads and for no other purpose.
kiR U-1, Article 21 (b); Anderson, 2197-8).
 

Gulf States involved an ordinary sale. The transactions here were mors
complicated. They might be considered services by PG&E in receiving and
returning particular categories of energy. The transactions were cast in the
form of sales to PG&E and return sales, but they could have been treated as
services for which a fee was charged, and cast in that form, rather than
reaching the result by providing for sales to and from PG&E. An argument could
[*179] 
 be made that the power coming out should return to the category from
which it was drawn, and that only. This argument is not convincing, since therE
was no limit on how the power could have been used had it not been deposited

with PG&E under the banking arrangements.
 

An argument could also be made that to allow withdrawn power to be used in
any manner whatsoever might result in excessive withdrawals at inconvenient
times, which could result in excessive generating costs to PG&E. This is becauE
generating costs tend to increase as demand increases and less efficient source
of generation are brought on 
line. Particular conditions may offset this
 
tendency, of course.
 

I find the provisions are unduly restrictive and should be eliminated to
allow energy withdrawn from the banking accounts to be used in any manner CVP
wishes. Provision should be made to limit the time and amount of withdrawals,
and/or to increase PG&E's compensation for withdrawals not permitted under the
sent contract restrictions, so that thece will be no uncompensated costs to
E resulting from the deletion of the limitations. Suitable provisions for
limitations on withdrawals, or for increased compensation for 
 [*180] PG&E fo
withdrawals in excess of present limitations, cannot be framed upon the basis c
this record. In any event, it is preferable to allow the parties concerned to
attempt to reach agreement upon those things, before review by the Commission t
determine the justness and reasonableness of the limitation and compensation
provisions, rather than to have the Commission attempt to frame the provisions
in the first instance. A further hearing would be required in either case.
 
The provision that bank account withdrawals should be made during off-peak
hours is not affected by this Initial Decision. This is not a limitation on the
use which CVP may make of the withdrawal power. It provides that the energy may
be taken only at times which are less of a strain on PG&E's resources than
withdrawals at peak periods might be and also reduces the tendency toward
increased generation costs that would occur during peak periods.
 

We do not yet know whether CVP may wish to make withdrawals of power in
addition to those which would be permitted under Contract 2948A as originally
written. If it does, 
or if it may wish to do in the future, I find that PG&E
should be accorded reasonable notice that CVP 
 [*181] wishes the applicable
contract limitation on withdrawals abrogated so that PG&E may make arrangements
to minimize possible disruptions, as well 
as to allow PG&E and CVP to negotiate
any limitations on withdrawals reasonably necessary to protect PG&E and/or to
provide PG&E with just and reasonable compensation for the additional cost
'urred or to be incurred by it 
as a result of the elimination of the
adrawal restrictions. Exactly how this cost should be computed must await a
record with evidence addressed to this.
 



26 F.E.R.C. P63,048; 1984 FERC LEXIS 3355, 
*181 
 PAGE
 
Within six months of the date that the Commission determination in this
zeeding becomes final, CVP may file a notice with PG&E and this Commission
that it desires to have the right to withdraw power, in addition to that
permitted by the limitations here found improper. Within six months after such
notice PG&E may file with this Commission in this proceeding a proposed rate
schedule containing proposed restrictions reasonably necessary for PG&E's
protection and/or any new rates to be applicable to any withdrawals to be made
in addition to those which would be permitted und2r the limitations here
eliminated. This filing shall include any and all material required for
r*182] 
 rate filings with this Commission. The filing may incorporate whatever
agreement has been reached between CVP and PG&E. If there is 
no such an
agreement PG&E may nevertheless file. The proposed terms and conditions will be
subject to review by the Conission in this proceeding and the proposed rate
schedule shall be subject to suspension. Withdrawals in 
excess of those
permitted by the limitations here eliminated may commence thirty-one days after
the filing by PG&E, or the last day for such filing if 
no filing is made. Shoul
PG&E not file a rate schedule as here provided, the rates applicable to other
withdrawals from a particular account will apply to withdrawals which would ha%,
been prohibited by the provisions here eliminated. This proceeding will remain
npen for any determinations which may be necessary pursuant to this paragraph.
 

Limits on Use of Project Power
 

Article 19(a) and 
(b) require CVP to furnish all capacity and energy for
project loads (with one exception) from project plants. Staff and NCPA argue
that the restriction is an illegal restraint on CVP's use of its own power.
hout the restriction CVP might be able to sell some of this power as peaking
L er, while 
 [*183] buying off-peak power to run 
its pumps. Whether any such
arrangement could be made by CVP that would be economically feasible is
questionable, but it may be 
a possibility if conditions should be right. The
restriction constitutes a restraint on possible competition by CVP with PG&E,
and it should be eliminated.
 

No additional service obligations of PG&E shall result from this elimination
Nothing shall prevent CVP and PG&E from negotiating for additional service by
PG&E, for which PG&E is entitled to compensation.
 

Limitation on Importation of Northwest Energy
 

NCPA states (Second Brief, p. 152):
 
It is unclear why CVP must be limited to importing Northwest Dump or Exchan'
energy over its Intertie Entitlement "for use or sale in Contractor's Service
Area," 
and can only import such resources if they can be "used beneficially" in
PG&E's service area (Article 19(e)).
 

Article 19(e) also provides that PG&E will accept all such energy. The
importation of energy only if it can be "used benefically" in PG&E's area is
clearly meant to 
limit the amount PG&E must take to what it can beneficially
use. There is nothing wrong with this.
 

This article does not limit what CVP may import. It provides [*184]
importation, and sale to PG&E, of Northwest energy that PG&E can 
for
 

beneficially use in its 
area. This is not unduly anti-competitive.
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HEADLINE: UTILITIES ENTER NOVEL PACT WITH 'QF' DEVELOPER TO LESSEN TRANSMISSIO
RISKS
 

Bangor Hydro-Electric, Boston Edison and Down East Peat,
power facility (QF), 
 a qualifying small
agreement that is 

have entered into an energy exchange and "banking"
intended to mitigate risks to the facility of interruptions
its power sales due to transmission constraints.
agreement, which Bangor Hydro said are common in the electric utility industry,
 

The transactions in the
"represent a novel and hopefully useful approach to mitigating risks for

qualifying facilities that wish to explore markets for their power outside the
immediate service area."
 

In a filing last month for an initial rate schedule to the Federal Energy

Regulatory Commission (Docket No. ER87-335), 
Bangor Hydro said it has agreed to
 
mitigate the risks to Down East Peat of transmission-related 
interruptions in
 
the 23-MW facility's contracted power sales to Boston Edison by monitoring the
ismission path and effecting alternate transactions during times of
asmission constraint.
 

Under the proposed unit exchange type of transaction, Bangor Hydro and Bostol
 
Edison would temporarily exchange entitlements to generating units so that

Bangor Hydro would receive the entitlement to the Down East Peat output and
 
Boston Edison would receive Bangor Hydro's entitlement to a unit which has high

priority rights in the New England Power Pool to the use of the north-south
transmission path.
 

Down East Peat would continue to be paid by Boston Edison without
interruption, since Boston Edison would continue to receive the
capacity contracted for with Down East Peat, Bangor Hydro explained.
 
zergy and
 

Under the proposed banking transaction, which would be effected if a unit

exchange were not possible, Boston Edison would, upon notice from Bangor Hydro
 
of a transmission constraint, temporarily transfer its unit entitlements in Down
 
East Peat's output to Bangor Hydro.
the output on a time-differentiated Bangor Hydro would account for receipt of
basis, and after the constraint has ended,
 
it would distribute equivalent power to Boston Edison from its own units or
other sources.
 

Boston Edison would pay Down East Peat for the power only when it is finally
 
disbursed from the Bangor Hydro "bank." 
However, "the power-sales revenues are
 
only delayed and not lost entirely as they might otherwise have been,"
ro pointed out. Bangor
 

In its filing with FERC, Bangor Hydro said the "project's success is
important to [Bangor Hydro] because of the potential transmission revenues it
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I generate . . and because it represents a significant capital investment
 
a region of 
[Bangor Hydro's] service territory (Washington County) which is
unusually economically disadvantaged." The utility concluded that "the price of
the agreement was disciplined by competitive and other significant forces."
Bangor Hydro asked FERC to accept the filing "promptly" and give it 
an effectiv
date of May 18, 1987, 
so that Down East Peat could move forward to obtain
financing for the proposed facility, which will be located in Deblois, Maine.
The proposed agreement is needed, Down East Peat contends, to protect its
revenue stream for financing purposes. The facility is expected to enter
 

service in 1990.
 

Down East Peat's contract to sell power to Boston Edison runs 
for 20 years,
and the facility is responsible for transmission arrangements and costs. It ha
made transmission arrangements with Bangor Hydro, Central Maine Power, Public

Service New Hampshire and New England Power.
 

Bangor Hydro noted that there is a possibility that transmission may be
interrupted at times for short or long periods due to constraints on the
north-south transmission path. 
Physical outages also are possible but are not
considered to be a substantial problem, it noted.
 

However, even if transmission is not interrupted, "there is a significant
possiblity that in the event of a transmission constraint which causes
dispatching diseconomies with the New England Power Pool 
. . . (Boston Edison
and thus Down East Peat] may be assessed substantial penalites by NEPOOL for
contributing to the constraint," Bangor Hydro said.
 

Jnder the proposed agreement, Down East Peat would pay Bangor Hydro
$4,000/month -- enough for the equivalent of one full-time staff person plus
expenses -- for administering the exchange and banking agreement. 
In addition,
when transactions under the agreement actually occur, Down East Peat would pay
Bangor Hydro 10% 
of the utility's short-term as-available avoided energy costs.
The second charge is 
intended to let Bangor Hydro's ratepayers realize some
savings in return for allowing Down East Peat to realize substantial savings,

Bangor Hydro said.
 

If a transaction were to occur today, Down East Peat estimates its savings
would be $ .03 to $ .076/kWh, while the savings to Bangor Hydro from the
transactional charge would be $ .001 to $ .003/kWh, Bangor Hydro said. 
Down
East Peat's savings represent its lost opportunity costs when it is unable to
deliver power to Boston Edison. In return, Bangor Hydro would monitor
transmission activity on the transmission path from Down East Peat to Boston
Edison, "including forecasting and identifying any potential or actual
transmission constraints which might affect (Down East Peat]," Bangor Hydro

explained.
 

Bangor Hydro also would administer any exchange and banking transactions
which occur as a result of a transmission constraint, including providing notic(
and coordination to Boston Edison, Down East Peat and the New England Power
 
Pool.
 

In a related filing (Docket No. ER87-345), Boston Edison proposed an initial
ismission rate schedule to implement the power-sales contract with Down East
-Peat. 
Boston Edison would make transmission payments to New England Power and
Bangor Hydro for the power and would be reimbursed by Down East Peat. 
New
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land Power also has submitted a rate filing (Docket No. ER87-282).
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HEADLINE: NEPOOL UTILITIES MOVE TOWARD CONSTRUCTION OF TRANSMISSION TIE TO
 
QUEBEC
 

BODY:

The New England Power Pool has decided to start active planning for a major
direct current transmission tie to Quebec. 
The line would initially be used fo
imports of any excess energy Quebec has available and as a means of using
Quebec's reservoirs as an "energy bank" to store the relatively cheap energy
that can be produced at night by New England's more efficient thermal units for
use during the day. 
 In the longer term, the New England utilities clearly hope
that expansion of the line will facilitate large, long-term imports from Quebec
 
NEPool and the Quebec Hydro-Electric Commission have publicly discussed the
possibility of a long-term firm import of 1,800 to 2,000 MW of hydropower
between 1990 and 2005, 
an import 	that would be made possible by more rapid
development of the new hydro projects Quebec plans to bring on during that
period (EWk, 20 Oct, 9). 
 But negotiations over this idea appear to be on hold
il the legal dispute between Quebec and Newfoundland over the 5,225-MW
rchill Falls project is resolved. If Quebec loses 
some or all of the
Churchill Falls power, its ability to produce for export will clearly be reduce(
or eliminated. 
The litigation between the two provinces is expected to take tw,
years or more.
 

NEPool's executive committee voted Feb. 10 to ask the pool's member utilitiet
to contribute $2 .5-million for the "preliminary engineering and licensing
requirements" of the line.Although there are still several options under
consideration, the most likely choice at this point is a 450-kV DC line. 
The
line would initially have a capacity to carry 600 MW over the 87 miles from
Hydro-Quebec facilities in Des Cantons to New England Power's Comerford
hydroelectric plant on the Connecticut River in northern New Hampshire.
cost of the project is estimated at $250-- to $300-million.	 
The
 

A study done by NEPool and Hydro-Quebec last year showed that a 300-kV DC
line could carry 600 MW over the same route for only $206.6-million in 1987 U.S.
dollars (EWk, 3 Nov, 7). 
 But John Zuckernick, president of Vermont Electric
Power, a transmission company, explained that the principal advantage of the
450-kV tie would be the fact that it could easily be expanded to carry 2,000 MW.
By contrast, the 300-kV line could be expanded to car'y only 1,200 MW.
 
The economics of the 600-14W tie would depend an the availability of excess
energy from Quebec, at least in the line's first few years of operation,
Zuckernick said. 
 Quebec's load forecasts show that it will require all its firr
er for its own needs by 1987, the earliest date the transmission line could
- into service. 
But Zuckernick said, "We feel relatively confident that
'there will be energy for sale for a long period." He explained that Quebec's
system is 	sufficiently large that even a small reduction in its present load
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wth projections of 6.5% 
to 
7% per year would result in a large amount of
:gy being available. 
He added that Hydro-Quebec's forecasts of available
energy are based on conservative assumptions about water availability.
 

Under the energy banking scheme, New England utilities would keep their morE
efficient generating units on line all night long, and ship excess energy over
the DC line to Quebec. 
Quebec thus would be able to reduce its hydro productic
at night and increase it during the day, shipping power back to New England to
displace the output of less efficient oil-fired units. 
 Even though the study
last fall assumed that 21 generating units in New England would be converted tc
coal, it would be efficient oil-fired units whose :apacity factors would be
improved by the energy banking arrangement.
 

The environmental problems of siting a transmission line are even tougher in
Vermont than in other states because of the extreme sensitivity of the state's
residents to changes in the landscape. 
One source who was involved in last
year's study said the Des Cantons to Comerford route might encounter less
opposition than the other routes that were examined in the study because it goe
mostly through pasture land and avoids populated areas. But Zuckernick said th
Comerford route was 
chosen for a different reason: 
it is better suited to
expansion to 2,000 MW, which would probably require construction of an
additional DC line down to Massachusetts. Zuckernick said wooden H-frame tower
will probably be used for the line, partly because they fit in better with the
wooded landscape than metal lattice towers. 
 But he acknowledged that DC lines
usually run into even more environmental objections than alternating current

lines.
 

rhe cost-sharing arrangements for the new line have not yet been worked out
among NEPool members, but this is expected to be negotiated with little
difficulty. 
All or most of the NEPool members are expected to participate.
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HEADLINE: WISCONSIN PSC TO LET UTILITIES COLLECT INCENTIVES FOR RENEWABLE
 
PROJECTS
 

BODY:

Wisconsin utilities that purchase energy from qualified independent power
producers employing renewable fuels will be permitted to count those purchases
toward a profit incentive credit, the Public Service Commission ruled.
 
Electric utilities can also secure the credit if they build their own
renewable-based generating units.
 

Under the plan, utilities can charge ratepayers an incremental 0.75
cents/kWh for qualified wind, solar photovoltaic, and solar thermal systems
installed on a utility's system. An incremental 0.25 cents/kWh was approved for
qualified biomass, waste-to-energy and landfill gas systems. The incremental
surcharge is 
a profit for shareholders.
 

There are three categories of systems that qualify, according to the April
decision. New capital facilities installed before Dec. 31,
entitled to the incentive payments for 20 years, as 
1998, will be
 

long as a future commission
does not reverse the present decision.
 

Second, certain fuel switching decisions will qualify, such as a utility
deciding to burn waste wood, 
as well as coal. Finally, new or relicensed hydro
plants of 5 MW or less qualify for the incentive.
 
According to David Iliff, chairman of the PSC's energy analysis section,
independent producers are subject to the same categories as the utility to
qualify projects. New capital projects and renegotiated contracts that reflect
certain fuel switching projects employing renewables would qualify, but an
existing independent biomass project already operating on a utility system would
be excluded.
 

One aspect of the plan is that an independent can negotiate with the utility
for part of the incremental incentive payment. For example, if a utility's
avoided cost is 4 cents/kWh and an independent proposes to construct a qualified
wind farm, the utility theoretically would be able to collect from ratepayers
4.75 cents/kWh, its avoided cost plus its incremental incentive payment.
 
However, the PSC's new rule grants the independent some negotiating power to
attempt to secure some portion of the 0.75-cent incentive payment. According to
Iliff, 
a utility might be willing to pay a little more than avoided cost to
r ture an 
incentive that it might otherwise lose.
 

The PSC said the incentive is aimed at encouraging fuel diversity among
Wisconsin utilities and enhancing environmental quality in the state. It also
 

V.
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Y- oonds to public sentiment that Wisconsin utilities rely more 
on rencwables.
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July 20, 1984
 

PANEL:

[.1]
 

Before Commissioners: 
Raymond J. O'Connor, Chairman; Georgiana Sheldon, A. G
Sousa and Oliver G. Richard III.
 

OPINION:
 
On May 21, 
1984, American Electric Power Service Corporation (AEP) tendered
for filing executed modifications nl 
to the Power Supply Agreement among
Appalachian Power Company (Appalachian), Ohio Power Company (Ohio), Monongahela
Power Company (Monongahela), and West Penn Power Company (West Penn). 
n2 AEP
also filed executed changes to the Power Resale Agreement among Monongahela,
t Penn, Jersey Central Power and Light Company (Jersey Central), Metropolital
son Company (Met Ed), and Pennslyvania Electric Company (Penelec). n3
According to AEP, the modifications are designed to enable the parties to bettei
realize the benefits initially intended under their respective agreements by
adding flexibility to the scheduling of power and energy. n4 AEP requests that
the proposed modifications become effective on June 1, 1984, and requests waivei
of the notice and filing requirements to the extent deemed necessary.
 

nl See Attachment for rate schedule designations.
 

n2 Ohio Power and Appalachian are operating companies of the American
Electric Power System. Monongahela and West Penn are Allegheny Power System

(APS) companies. [*2]
 

n3 Jersey Central, Met Ed, and Penelec are General Public Utilities

Corporation (GPU) companies.
 

n4 Under the Power Supply Agreement, AEP companies transmit power to APS
Companies. Likewise, under the Power Resale Agreement, APS Companies transmit
 
power to GPU %Companies. However, APS can transmit power to GPU Companies only by
using the Pennslyvania-New Jersey-Maryland Interconnection (PJM) transmission
lines. According to the parties, the currently proposed modifications are
necessary because of 
limitations on available PJM transmission capacity.
 

The proposed modifications, inter alia, provide for a reduction in GPU's
" 
 imum demand and energy purchases under "take-or-pay" provisions, specify how
:ges are to be prorated, identify the conditions under which GPU may reservecapacity and energy in light of PJM import capability from systems to the west,and provide for associated rate design changes. The modifications also add a " 
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king" feature, under which GPU may take up to 200 MW over its 560 MW limit
,ua "bank" which would reflect accrued credits for energy that GPU was unabl
to 
receive during the prior 12 months due to transmission limitations.
 

Notice of [*3] 
 AEP's filing was published in the Federal Register with
comments due on or before June 27, 
1984. The Old Dominion Committee for Fair
Utility Rates (Old Dominion) and the City of Westerville, Ohio (Westerville)
each filed timely motions to intervene. Old Dominion is a consortium of high
load industrial retail customers which purchase electricity from Appalachian, a
AEP operating company. Westerville purchases power at wholesale from Columbus
and Southern Electric Power Company, also an AEP company. Both Old Dominion and
Westerville assert that the proposed modifications could negatively affect thei
rates and request a five month suspension. However, neither intervenor has
raised any substantive issues or identified any particular adverse effects.
 

AEP and APS filed timely answers opposing the motions to intervene in which
they state that neither Old Dominion nor Westerville has shown a sufficient
interest in this proceeding as 
required by Rule 214(b) (2) of the Commission's
regulations. (18 C.F.R. @ 385.214). AEP also asserts that the requests for
intervention should be denied because there are no 
facts in dispute and there i
no 	wrong to be corrected. APS suggests that the requested 
 [*4] intervenor
status could be properly granted in rate proceedings in which Old Dominion and
Westerville are directly involved. Both AEP and APS also request that the
motions for suspension and a hearing be denied.
 

Discussion
 

In 	spite of the objections by AEP and APS to the requested interventions, we
find that Old Dominion and Westerville may each have an interest in the outcome
of this proceeding, albeit indirect, sufficient to support its request for
intervenor status. Accordingly, we shall grant the motions to 
intervene.
However, for the reasons set forth below, we shall nonetheless accept the
proposed modifications without suspension or a hearing.
 

Based on our review of the filing, we find that the proposed changes
represent a reasonable method for accomplishing the parties' objectives as
reflected in their present agreements given physical limitations which are
beyond their direct control. The intervenors have identified no specific
concerns and have alleged no particular injury. Furthermore, we have no
independent reason to question the appropriateness of the filing.
 

While they have not 
so 	stated, it may be that the intervenors' concern
involves potential losses to AEP of 
 [*5] off-system sales and associated
reductions in revenue credits for AEP's native load customers. We note first
that the tendered filing does not provide for an increase in AEP pool rates, as
inferred by the intervenors, and second, that the proposed "banking" provision
may well offset lost off-system sales revenues in any case when sufficient PJM
capacity exists. In any event, the appropriate forum in which to question the
Prudence of AEP's decision to moderate minimum purchase requirements or the
sufficiency of AEP's revenue credits is in rate proceedings initiated in
response to rate change filings by the intervenors' suppliers. Because we find
+ 	t no reasonable grounds exist upon which to convene a hearing in the present
cet, we shall accept AEP's submittal for filing without suspension. Given the
concurrence of all parties to the agreements at issue, we find that good cause
exists to waive the 60-day notice requirement and to permit the contract
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nges to take effect on June 1, 1984, as requested.
 

The Commission orders:
 

(A) Old Dominion's and Westerville's motions to intervene are hereby grantec
subject to the Commission's Rules of Practice and Procedure.
 

(B) Waiver of [*6] the notice requirements is hereby granted.
 

(C) AEP's proposed modifications to the Power Supply Agreement and Power
Resale Agreement are hereby accepted for filing to become effective, without
 
suspension or hearing, on June 1, 1984.
 

(D) Docket No. ER84-454-000 is hereby terminated.
 

APPENDIX:
 

Attachment
 

Rate Schedule Designations
 

Ohio Power Company
 

Designation--Description
 

(1) Supplement No. 1 to Rate Schedule FERC No. 77--Modification No. 1 to
 
er Supply Agreement
 

Apalachian Power Company
 

(2) Supplement No. 1 to Rate Schedule FERC No. 98--Modification No. 1 to
 
Power Supply Agreement
 

West Penn Power Company
 

(3) Supplement No. 1 to Rate Schedule FERC No. 36--Modification No. 1 to
 
Power Resale Agreement
 

Monongahela Power Company
 

(4) Supplement No. 1 to Rate Schedule FERC No. 36--Modification No. 1 to
 
Power Resale Agreement
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BODY:
 
The nation's first comprehensive statewide emissions banking and trading
program may well set up shop in Massachusetts, if the state's plans are approw
by the Environmental Protection Agency (EPA) under its Economic Incentive
 

Program.
 

The program will allow eligible companies -- including stationary, area, anc
mobile emissions sources --
to earn emissions reduction credits (ERCs) by
achieving certifiable reductions in volatile organic compounds, nitrogen oxide
(NOx), and carbon monoxide. Reductions may be achieved by a variety of methods

including toxics-use red' :tion, energy conservation, seasonal controls, and
improved operating efficiencies. 
These ERCs could then be traded or sold to
 er companies that need them to build or expand their own operations within
 

sachusetts.
 

Particulars of the rule as proposed include:
 

* ERCs earned from demand-side management (DSM) will be calculated one year

after implementation of the DSM action, to determine where actual reductions
 
occurred within the power grid.
 

* ERCs may be earned by early adoption of a state implementation plan

measure, but the credit accrues only for the number of days/months/years betwee
the date the reduction is made and the measure's compliance deadline.
 

* ERCs hold value for the expected life of the emissions reduction to the
 
extent it remains "surplus" (that is, below EPA and state environmental
 
standards).
 

* ERCs do not expire or depreciate even if not used. 

* ERCs cannot be used at a rate greater than the rate of generation averaged
 
over a calendar month.
 

"Most of the credits that we have the potential to create would come through
making surplus reductions on our 
(New England Power Co.'s] generating units,"

says Leo Sicuranza, air quality administrator with Massachusetts Electric Co.
 
- his utility, which buys virtually all of its power from wholesale affiliate


England Power, the rules may apply more readily toward gaining credit for
 
its DSM programs.
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Sicuranza says that for 6991 and 1992 
-- the only two years eligible for
sideration of avoided reductions resulting from DSM 
-- Mass Electric will
likely be able to claim 600-800 tons worth of NOx reduction credits. By
1994-95, the utility will be able to claim 1,000 tons annually.
 

First, however, the EPA must sanction a protocol for establishing NOx credit
 -- a protocol EPA says will be determined by the first company to receive
approval fo:: the avoided-NOx rate it has devised. 
 "You need an NOx emission
rate that says for every kilowatt hour of energy saved, you've avoided x number
 
of pounds of NOx," says Sicuranza.
 

Mass Electric is working with the Northeast States for Coordinated Air Use
Management (NESCAUM) to develop such a protocol 
-- which would be tied to the
NEPOOL marginal NOx rate. 
 The proposal has received "positive feedback,"

Sicuranza says.
 

As the first state to undertake such a program, Massachusetts is viewed as a
model with regional, if not national, implications. EPA is expected to give it

approval by January 1994.
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