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Six Useful Observations for
Designers of PBR Plans

This analysis of performance-based requlation (PBR)
analyzes nine PBR plans implemented or proposed by
“early-adopting” ULS. electric utilities. Its principal
finding is that, unless PBR plans are aggressive through
their setting of minimum terms, deadbands, and
productivity offsets, PBR may be no better than existing
cost-of-service/rate-of-return regqulation.

G. Alan Comnes, Steve Stoft, Nathanael Greene, and Larry Hill

As has been well documented
in these pages, the U.S. elec-
tric utility industry is undergoing
a major restructuring. Its genera-
tion segment is experiencing re-
duced entry restrictions and re-
laxation of price regulation.
Competition is increasing on the
retail side of the electric industry
as well, as a result of self genera-
tion, energy efficiency and, in the
future, retail wheeling. The out-
come of these increased competi-
tive pressures is uncertain but
they are causing regulators and
utilities to call for reform of regu-
lation on the remaining monop-
oly functions, which include trans-
mission, distribution and supply

tion, which is typically a form of
cost-of-service, rate-of-return
(COS/ROR) regulation, does not
reward utilities for exemplary per-
formance and can be complex
and costly to conduct for a utility
that provides a mix of monopoly,
competitive, and partially com-
petitive services. An important
compensating incentive of
COS/ROR is the fact that rate
cases are conducted infrequently;
depending on its length, the con-
sequent delay—-called regulatory
lag—does provide some incentive
to the utility to minimize cost.
Nevertheless, regutators and
utilities are considering perform-
ance-based ratemaking (PBR) of

I | to the captive customers of the lo- monopoly and partially competi-
cal electric utility. Current regula- tive utility services as a replace-
|
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ment for the COS/ROR ap-
proach.! If properly structured,
PBR strengthens a utility’s finan-
cial incentives to lower rates or
costs relative to traditional regula-
tion by weakening the link be-
tween a utility’s regulated prices
and its costs. This decoupling is
accomplished by decreasing the
frequency of rate cases, employ-
ing external measures of cost for
the purpose of setting rates, or a
combination of the two. In the
United Kingdom in recent years,
incentive regulation has been
adopted for various types of pub-
lic utilities, including electricity
and natural gas transmission and
distribution companies, water
companies and airports. In the
U.S., comprehensive incentive
regulation has made the greatest
inroads in the telecommunica-
tions industry. For electric utili-
ties, most rate incentives pre-
viously have been limited to those
that target fuel purchases or per-
formance of individual power
plants. However, recent proposals
have been made for the compre-
hensive incentive regulation of
U.S. electric utilities.”

1. Six Useful Observations

During the last year, we con-
ducted a detailed analysis of PBR
for the electric industry. Our ap-
proach was to collect nine PBR
plans that have been proposed or
implemented in the U.S. (Table 1).
Our sample includes five price
cap plans and four revenue cap
plans. Price cap plans cap
weighted average prices of pre-
defined groups or market baskets
of services. Revenue cap plans

L

cap some or all of a utility’s
authorized revenues and the utii-
ity is required to return to ratepay-
ers any revenues in excess of the
cap. Five of the plans in our sam-
ple have been adopted and four
are in the proposal stage.> We
compare and contrast the plans in
terms of their approaches to mini-
mum term (length of time utility
agrees to stay out of rate case), in-
dexing formulae, the existence
and type of eamnings-sharing
mechanisms, and their overall in-
centive power. We also conducted
a conceptual analysis of the incen-
tive properties of revenue and
price cap regulation in terms of its
effects on utility-sponsored en-
ergy efficiency programs. We
share our six most significant ob-
servations below.

No. 1: Regulatory Lag Increases
Under PBR—Somewhat

One of the simplest but most
powerful ways that PBR can in-
crease the incentive for a utility to
increase its productivity is to in-

crease the minimum time be-
tween rate cases, unleashing the
forces of regulatory lag. We com-
pare the frequency of rate cases in
the sample of utilities with and
without PBR. PBR provides a
modest increase: The median time
between rate cases (term) in our
sample of utilities increased from
three to five years (Table 1). One
analysis of published rate case
data indicates that the mean time
between rate cases in the U.S. is
three years and the median time
is approximately two years.*
Thus, our sample indicates that
PBR represents a modest improve-
ment in regulatory lag compared

to typical US. practice and the

utilities’ pre-PBR experience.

No. 2: PBR Indices Appear to
Do Better than COS/ROR, But
Don't Expect Telco-Style Pro-
ductivity Gains

To improve the chance of keep-
ing electric utilities out of rate
cases and to ensure that a portion
of the benefits of incentive regula-

Table 1: Sample of Electric Utility Performance-Based Regulation Plans

Term” (years)
Company Plan Type w/ PBR wio PER
1. Central Maine Power Co. {(CMP) Price Cap 5 3
2. NY State Electric & Gas {(NYSEG) Price Cap 3 3
3. Niagara Mohawk Power Co. (NMPC)  Price Cap (P) 5 KL
4. PacifiCorp Price Cap 3 3
5. Tucson Electric Power {(TEP) Price Cap (freeze) (P) 5 nk
- 6. Consolidated Edison of New York Revenue per Customer Cap 3 KM
7. Pacific Gas & Electric Co. (PG&E) Base-Rate Revenue Cap (P) 6 3
8. San Diego Gas & Electric Co. Base-Rate Revenue Cap 5 3
Generation Price Cap 2 1
9. Southern California Edison {SCE) T&D Revenue Cap (P) B 3
Generation Hybrid Cap (P) 8 1

a. Termsinclude the litigated base year plus the number of years subject to indexing.

b. Estimate
n.k = Not known; P=proposed
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tion flows to customers, PBR
plans usually rely on external in-
dexing of rates or revenues. Most
indices use an inflation index and
adjust it annually using a preset
productivity offset. The most
widely-known formula is the
“consumer price index (CPI) mi-
nus X formula” that has been pro-
posed for price cap regulation in
both the U.S. and UK. Inflation
indices and productivity offsets
(X factors) should be evaluated
jointly because their combined ef-
fect determines the overall aggres-
siveness of the PBR mechanism.
To better understand the overall
aggressiveness of the plans” indi-
ces, we analyzed index perform-
ance by comparing historical

growth in average prices or reve-
nues per customer to growth that
would have been allowed if the
proposed index were in place dur-
ing the historical period (Table 2).
We used an eight-year historical
period (mid-1984 to mid-1992)
and computed the ratio of last-
year to first-year index values.®
This ratio is equivalent to the cu-
mulative growth allowed over the
period. For exampie, NMPC's his-
torical ratio is 1.49, which means
that rates were allowed to grow
49 percent during the historical
period. However, NMPC's rates,
if they had been indexed using
the formula proposed by NMPC,
would have grown by a factor of
1.33. Also shown in Table 2 is an

Table 2: Basis of PBR Price and Revenue Cap Indices and Comparison to Historical

Performance
Cumulative Change in Index
PRR Plan Productivity Value, 1984-1992 (CPl = 1.35)
Company Inflation index Offset (%) Historical PBR  Difference
Price Cap Plans
NMPC CPI 0.2 1.49 1.33 -16%
CMP 60% to 100%
of GDP-IDP 051t01.0 1.38 1.23 -15%
PG&E PPl for
(LEMC) elactric power 0.5 1.12 1.04 8%
Pacificorp Custom input
price index 1.42 1.20 1.10 -10%
Revenue Cap Plans (Index Values per Customer)
SCE CPI 1.4 1.16 1.4 2%
ConEd No index specified 115 1.00 -15%
PG&E
{non-LEMC) CPl 1.2 2.23 1.25 -98%
SDG&E Input price index,

fossil plant cost
index, CPI

421009 1.01 1.15 +14%

a. Firstyear value; offset updated annually

LEMC = Large Electric Manufacturing Class; GDP-IPD = Gross domestic product-implicit price deflator;

PPl = Producer price index; CPi = Consumer price index

indication of the type of inflation
index used and the productivity
offset chosen.

Although our analysis consid-
ers the situation where the pro-
spective index is hypothetically
applied to a historical period, it
generally indicates that PBR plans
would keep rates or revenues per
customer below what COS/ROR
would have provided. Table 2
shows that all the PBR indices
would have lowered rates or reve-
nues per customer except for
SDG&E's index.” Also, all the plan
indices beat the CP1, which grew
35 percent during the period.

Table 2 shows that most of the
productivity offsets in our sample
of U.S. electric PBR plans are in
the range of 0.2 to 1.4 percent/
year, although the component of
SDG&E’s index that computes dis-
tribution network expenditures
has an implicit productivity offset
of negative 4.2 percent/year.®
These offsets are modest com-
pared to the productivity offsets
adopted in telecommunications
incentive regulation, which are
often in the range of positive three
to five percent per year. The U.S.
electric PBR productivity offsets
are also considerably less than
those recently adopted by the
U.K.'s electricity regulator. The
electricity regulatory in the UK.
has raised productivity offsets
from -1.0 percent/ year to 3.0 per-
cent/year since price cap regula-
tion began and has recently made
some steep one-time adjustients
for the 1995 and 1996 index years
(Table 3).” The U.K. experience
does not directly translate to the
U.S. experience, most notably be-
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Table 3: Average Electric Distribution Company Productivity Offsets as Adopted by the

U.K. Electricity Regulator

2nd Period 2nd Period
PBR Year 15t Period {Adopted Aug. '94) {Revised Jul. '95)
1990-1994 -1.0%fyr
1985 +14.0
1996 +20 +115
1997-1999 + 20 +3.0

Note: A positive value of X implies real decreases in distrbution company prices

cause, in the pre-PBR period, UK.
utilities were government-owned,
and may not have had prices that
accurately reflected costs.’” Never-
theless, recent U.K. experience
shows that company behavior un-
der incentive regulation may be
very different from what was ex-
pected. U.S. regulators would be
wise to consider seriously adopt-
ing aggressive X factors before
embarking on PBR. Aggressive X
factors are the best way to ensure
that customers get a share of the
productivity improvements that
PBR may bring about.

No. 3: Earnings Sharing
Mechanisms Put Most Utilities
at Risk for Returns Around
Their Benchmarks
Earnings-sharing mechanisms
track actual earnings, sharing
with ratepayers any earnings that
fall below or above certain thresh-
olds. Earnings-sharing mecha-
nisms are popular: seven of the

nine sample plans have some sort -

of sharing mechanisms. In Figure
1, the light solid color indicates
that shareholders keep 75 percent
or more of any earnings devia-
tions and the dark solid color indi-
cates that ratepayers keep more
than 25 percent of any earnings de-

viations. Also shown in the figure
are the levels of earnings that trig-
ger an automatic or optional re-

ties retain all deviations in earn-
ings between rate cases. All of the
earnings-sharing mecharnisms ex-
cept NMPC's have “deadbands”
where shareholders are at risk for
earnings variations around the
benchmark return. We believe
that deadbands are consistent
with the standard economic the-
ory of incentive regulation which
says that the utility will have the
optimal incentive to be efficient if
it keeps 100 percent of any pro-
ductivity-improving behavior.

view of the PBR plan (indicated
by “A” and “O"). If no upper or
lower eamings boundary is speci-
fied in the PBR, we indicate the earnings that cause the plan to be-
lack of explicit boundaries with a come nonviable. PG&E's, South-
“u. ern California Edison’s, and Cen-
Despite its popularity, earnings tral Maine Power’s earnings-
sharing represents a departure sharing mechanisms are good ex-
from COS/ROR ratemaking, amples of mechanisms that fit this
which usually provides that utili- model. PacifiCorp’s and Tucson

Consistent with such a theory,
sharing should only occur to miti-
gate extraordinarily high or low
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Electric Power’s (TEFP’s) plans
also put the utility at risk for earn-
ings variations but do not provide
for any sharing zones that might
help make their plans more ro-
bust to unexpected events."!

No. 4 Whether PBR Repre-
sents an Increase in Efficiency
Incentives Depends on the In-
itial Regulatory Framework

We have already described the
incentive properties of PBR plans
by discussing their minimum
commitment to term and the de-
gree to which shareholders keep
incremental profits of any produc-
tivity-improving action. We com-
bine the dimensions of term and
marginal incentive power into
one index, which we call the
LBNL Incentive Power Index. A
utility will score high on the index
by having a long PBR minimum
term, having no earnings-sharing
mechanism, or having an earn-
ings-sharing mechanism with a

wide deadband. In Figure 2, we
compute the LBNL Power Index
for each utility both with and
without PBR, and for two “ge-
nteric” utilities: (1) one with no
fuel adjustment clause (FAC) and
rate cases every five years; and (2)
one with base rate cases every
three years and a full FAC. We
chose these generic utilities be-
cause we believe they are repre-
sentative of the typical range of
practice that exists under U.S.
COS/ROR regulation.

Compared to the status quo, we
find that most PBR plans in our
sample represent an improvement
in overall efficiency and represent
an improvement compared to Ge-
neric Utility No. 2. Few utilities
have index scores that come close
to Generic Utility No. 1's score,
however.

The highest-powered PBR plan
that has been implemented is

| CMP's. Its high score comes from

a wide sharing deadband (as was

|Rw/o PBR|

‘Aw/ PBR '

Incentive Power Index (Years)

Generic No. 1 |1
Generic No. 2 S

Figure 2: LBNL Incentive Power Index

shown in Figure 1}, its compre-
hensive scope, and its five-year
term. On a relative basis, CMP,
PG&E's, and SCE’s plans show
the highest increase relative to the
status quo. Two plans show little
improvement in comparison to
the “without-PBR” case: ConEd’s
and PacifiCorp’s.
ne criticism of PBR is that it

Ois a complicated way of do-
ing something that public utility
commissions have been good at for
a long time: setting rates and leav-
ing them fixed for extended peri-
ods of ime. The LBNL power in-
dex clearly shows that there is
some truth to this. Generic Utility
No. 1 beats all the PBR plans, even
ones that include commitments of
six to eight years. Before criticizing
the incentive power of a PBR plan,
however, one should consider the
regulatory status quo and ask

i whether the PBR proposal is an im-

provement. If it is, then one should
consider whether COS/ROR with
increased regulatory lag, such as
that illustrated by Generic Utility
No. 1, would be better. PBR, by gen-
erally relying on external bench-
marks, can be more responsive to
changing conditions than COS/
ROR with regulatory lag. In par-
ticular, it should be better at re-
sponding to external changes in
fuel prices than would Generic Util-
ity No. 1, which relies simply on
regulatory lag. PBR does, however,
add complexity to the regulatory
process. Thus, a key question for
utilities and regulators is whether
the added complexity of PBR is
worthwhile in terms of its ability to
keep a utility out of rate cases.

—
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No. 5. Multiple Incentives Are
O.K,, but Their Relationships
Should be Made Clear

Many of the PBR mechanisms
in our sample actually consist of
two or more incentive mecha-
nisms. Seven of the nine plans
have supplemental incentive
mechanisms for service quality.
Also, three of the four revenue
cap plans have supplemental rate
incentives. From a theoretical
point of view there is nothing
wrong with multiple incentive
mechanisms per se. Multiple
mechanisms may be thought of as
components of an overall index
from which company perform-
ance may be compared. In fact,
multiple incentive mechanisms
may be necessary in the electricity
industry in light of restructuring.
Because of growing competition
and likely service unbundling; it
may well be necessary to have
one PBR mechanism governing
transmission and distribution
(T&D) service and another gov-
erning generation service. Multi-
ple mechanisms may be subject to
different benchmarks, different
levels or pricing flexibility, and dif-
ferent time horizons.

A case in point of multiple PBRs
exists for generation service vis a
vis transmission and distribution
(T&D) services. Given that the
electric generation market is more
likely to undergo a transition to
competition than is the market for
T&D services, it is reasonable to
expect that a generation PBR
would rely more on market data,
allow for greater pricing flexibil-
ity, and be more transitory in na-

ture than would a T&D PBR. Any
PBR that did not have separate
components for generation and
T&D would have to be modified
if, at a later time, an electric utility
were restructured into separate
business units or companies.
Multiple incentive mechanisms
do create problems, however,
when their relationship is unclear
or if they put the utility at substan-
tially different levels of risk. PBRs
that protect shareholders from de-

viations in fuel price changes
more than changes in base-rate
costs can lead to utilities that try
to beat the PBR index by under-
capitalizing their facilities and
overspending on fuel. This is be-
cause a dollar saved on non-fuel
costs adds more to the bottom

line than a dollar saved on fuel
costs. Our impression of our sam-
ple of early-adopting utilities was
that they did not give enough con-
sideration or disclosure of the rela-
tionship of the multiple mecha-
nisms that made up their overall
PBR plan.

No. 6: Revenue Caps Help Re-
duce the Incentive to Market
Power but Create Incentives
for Distorted Pricing

A well known obstacle for utili-
ties and regulators interested in
promoting energy efficiency serv-
ices is the disincentive created by
the net lost revenues from re-
duced sales. In recent years, regu-
lators have used financial incen-
tives to encourage utilities to
pursue cost-effective customer en-
ergy efficiency or demand side
management (DSM). Revenue
caps Or revenue-per-customer
caps have been proposed as a
way to introduce incentive regula-
tion without creating the disincen-
tive to pursue DSM. There is a
straightforward parallel between
the pros and cons of price and
revenue caps and the pros and
cons of the ratepayer impact
measure (RIM) and the utility cost
(UC) test.” Arational utility sub-
ject to a price cap will use the RIM
test as a criterion when consider-
ing whether or not to pursue
DSM. A utility subject to a reve-
nue cap will use the UC test. For
those wishing to keep a utility ac-
tive in the provision of cost-effec-
tive DSM, the advantages of a
revenue cap over a price cap are
clear. We analyzed the incentive
of the utility to minimize its own
internal costs under revenue and
price cap plans and found them
to be the same. This good news is
tempered, however, by our find-
ing that revenue caps create trou-
blesome pricing incentives. We
confirm and expand upon a re-
sult, recently presented in the aca-
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demic literature, that revenue
caps give utilities a strong incen-
tive to act like monopolists.”* If a
utility is held only to a revenue
cap, it has an incentive to raise
prices, reduce output, and receive
profits in excess of its cost of capi-
tal. This incentive is exacerbated
when demand for services is elas-
tic, as would be the case in par-
tially competitive markets such as
electric supply.
sa practical matter, any

Autility subject to a revenue
cap would probably find it diffi-
cult to significantly raise prices
under the cap; we believe that
most regulators that adopt reve-
nue cap regulation would also en-
force a cap on prices if the utility
tried to raise them. Because regu-
lators are not all-powerful, how-
ever, we believe that it would be
imprudent to leave the utility
with such an incentive to pursue
monopoly pricing under an incen-
tive mechanism. Price caps may
be the best solution for services
that are partially competitive or
are becoming increasingly com-
petitive. Thus, price cap regula-
tion may be best for PBR that cov-
ers generation services, which is
generally agreed to no longer be a
monopoly. Because of their mo-
nopoly status and because many
regulators wish utilities to retain a
role in the provision of DSM, we
do not recommend pure price
caps for transmission and distri-
bution (T&D) utility services. In-
stead, we suggest a combination,
or hybrid, of price and revenue
caps. Ahybrid cap could have the
following form:

RSE-be

where R is a utility’s actual reve-
nues, R is its nominal revenue
cap, and b x I’ is a penalty factor
applied if the utility increases its
prices (P}. The proper choice of
the price penalty weight, b, de-
pends on a utility’s starting prices
and revenues and the estimated
elasticity of demand and the de-
gree to which the regulator wants
to penalize the distribution utility
for marketing electricity. Al-
though we developed our hybrid

cap based on a conceptual analy-
si1s, we have found that it is, in ef-
tect, practiced by several utilities
that propose or are subject to reve-
nue cap regulation. SDG&E’s and
SCE’s plans both call for price in-
centives that supplement the pri-
mary revenue cap incentive. We
believe that this combination of a
price and revenue cap could pro-
vide the best balance between pro-
moting energy efficiency and
making sure the utility chooses
prices that increase rather than de-
crease welfare to customers. We
believe our hybrid cap has the

added advantage that it is trans-
parent. As noted in Observation
No. 5, we found the relationship
of multiple incentives to be
poorly presented in most PBR
plans. Supplemental rate incen-
tives tacked onto a revenue cap
(or alternatively, a revenue or bill
index tacked onto a price cap) do
not immediately show the relative
importance of each mechanism. A
hybrid cap would naturally make
the relationship of the combined
revenue and price caps clear.

II. Conclusion

The PBR plans in our sample of
early-adopting electric utilities are
hampered by the relatively short
minimum time commitments that
are made between utilities and
regulators. Further, because of
earnings-sharing mechanisms
and other exclusions, the incen-
tive power of many PBR plans is
diluted. Asis well shown in Ob-
servation No. 4, the combined ef-
fect of modest terms and low in-
centive power results in some
PBRs with incentive powers that
differ little from COS/ROR al-
ready prevalent in the U.S. Thus,
we believe that it is an open ques-
tion whether PBR as proposed
and implemented by our sample
represents an improvement over
COS/ROR regulation.

We also believe that the appro-
priate way to integrate DSM into
PBR has yet to be carefully
thought out. Due to growing com-
petition and unbundling, it is
likely that generation PBR will be
separate from Té&D PBR and gen-
eration PBR may be more fransi-
tory in nature. The focus of utility
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incentives for DSM should be on
the T&D portion of the electric
utility and any PBR’s impact on a
utility’s incentive to pursue DSM
should be carefully considered.
We suggest a hybrid cap as a
transparent way to mitigate the
disincentive to pursue D5SM while
not promoting monopoly pricing
of T&D services.

Despite the mixed results of our
sample of earlv adopting utilities,
we believe that PBR holds prom-
ise as an appropriate regulatory
framework, especially in light of
the ongoing industry restructur-
ing and increased competition.
We hope that regulators and utili-
ties that are considering PBR in
the future will benefit from our
analysis of key design and policy
issues in these first-generation
PBR plans. m
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