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. Oveview

A. Inthissesson, your case study team solved a portion of aproblem in hybrid regulation.
An overdl hybrid sysem design could incorporate a earnings sharing component, a
price cap or revenue cap component, and a benchmarking component (which was not
consdered in the case study).

B. In this document, we describe one possible solution that combines dl three components
of ahybrid sygem. We make smplifying assumptions to make the illugtration tractable,
50 this solution should not be considered to be applicable in any real world setting.

C. Our study begins with benchmarking, which we use to design the menu of X-factor and
earnings sharing options that we will give the operator. We then develop the menu of
options.

1. However, we must do our benchmarking with an eye towards how we will regulate
prices, so wefirst decide the overdl hybrid framework.

[I. Ovedl Framework

A. Because our eectricity company is verticaly integrated, we would like the price control
system to reflect how the company incurs costs. We assume that this company incurs
codsthat are driven by amount of eectricity sold and the number of customers served.

B. Therefore, we expect the operator to provide two-part tariffs, each of which includesa
monthly customer charge and usage charges.

C. We further assume that the operator’ s usage charge includes afuel cost passthrough
that coversdl fud cods.

D. We aso recognize that we expect the operator to expand its distribution network into
unserved areas. Therefore, both the number of customers and number of kWhs sold
will incresse.

1. Furthermore, because the number of customerswill be increasing primarily because
of the expansion of the distribution network into unserved areas, we do not expect
the operator will not experience large gains from economies of dengty in the near
future.

© Public Utility Research Center Date: September 30, 2004
University of Florida Page 1 0of 9



a. Asaresult, we expect customer costs to be nearly linear with respect to the
number of customers.

b. If wewere expecting the operator to enjoy large gains from economies of
density, then we would expect the average customer cost to decrease asthe
number of customersincreased. In fact, the total distribution cost could be
nearly congtant even with cusomer growth if the growth triggered no additiona
digtribution investment. However, thisis not our Stuation.

E. Based on the above, we plan to use revenue caps that may be indexed according to the
number of customers served and kWhs sold.

1. Therefore, our benchmarking analysis will focus on how efficient we think the
operator can be with respect to number of customers served and kWhs sold.

[11. Benchmarking

A. For amplicity, we assume that we dready have service qudity policiesin place and will
focus on efficiency.

B. Choiceof parameters to benchmark

1. Our revenue caps may be indexed by number of customers and number of kWhs
sold, so we want to benchmark costsin those terms.

2. We keep our parameters generd and avoid granular parameters because we want
to encourage the operator to use its knowledge to be efficient. We do not want to
assume that we know how the operator should improve efficiency and make
benchmarking design choices that restrict the operator’ s ability to use its own
knowledge.

C. Choice of operators for comparison
1. We choose operaorsin nearby countries that have similar economies and
geography.

2. However, we recognize that we cannot find operators who are in our operator’s
exact gtuaion, so we perform statistical andyses to adjust for differences.

D. Satidicd Andyss
1. We choose DEA analyss because we want to know what appears to be possible.
2. We chooseto use data on customer geographic density, climate, country wage
rates, and economic growth to adjust the cost data so that we obtain aredlisic

gpproximation of what an efficient operator’s cost per customer and cost per KWh
would be.

3. However, wewill not smply assume that our operator can achieve the frontier level
of efficiency. Instead, we will use thisto set the largest X-factor in the menu of
options.
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E. Daa

1. Datawill come from operator reports to shareholders and regulators. If these data
are inaufficient, then we will hire a consultant who can enter into confidentidity
agreements with the foreign operators and enlist the foreign regulators to participate
in our benchmarking exercise s0 that we can dl benefit from the knowledge gained.

F. Reaults

1. Weassume that we find that the most efficient operators can lower per customer
costs a arate that isten percentage points less than the rate of inflation. The least
efficient operators can lower customer costs at arate that is two percentage points
less than the rate of inflation.

2. Wefurther assume that we find that usage costsin generd do not track well with
inflation. Rather, these costs are composed of capacity costs and fudl costs.

a. Weassumethat cgpacity costs do track with inflation and are not sengitive to
number of kWhs sold as long as the operator is not adding capacity. We
assume that the operator adds capacity only as the number of customers grows.
Therefore, capacity costs are related to the number of customers.

b. Recal that we assume that fudl costs are passed through.

c. Wefurther assume that the best operators appear to be able to lower capacity
costs a arate that is ten percentage points less than the rate of inflation. The
least efficient operators can lower capacity codts at arate that is two percentage
points less than the rate of inflation.

IV. Revenue Cgp Design
A. Baskets

1. Because we expect the operator to expand its system, we want to alow the
operator to find prices that maximize the commercid viahility of this expanson,
except that we want to protect resdential customers from paying higher pricesto
attract more business customers.

2. Asareault, we establish two sarvice baskets
a Onesarvice basket isfor dl resdentid customers and includes dl resdentid
vices
b. Theother service basket isfor dl business cusomers, both commercid and
industria
B. Indexes

1. Wenotethat approximately 25 percent of our operator’ s revenue requirement is
fud codt, which is passed through.
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2.

3.

Recall that we assume that the number of customers drives the remainder of the
operator’s costs.

Therefore, we will dlow the operator to choose prices that, for each basket, dlows
revenue (except for fud costs) to change such that the change in revenue per
customer does not exceed the rate of inflation minus X

V. Menu of Options
A. Option1l

1.

2.

We assume that our operator is on the lower end of the efficiency scale based on
our benchmarking andyss. This mearns that its costs change a arate that istwo
percentage points less than the rate of inflation.

Therefore, we offer Option 1, which isan X-factor of 2 with rate of return
regulation. In other words, under Option 1 the operator can expect to keep
earnings equd to its cost of capitd.

B. Option2

1.

We would like to offer an option that provides for an X-factor greater than 2 in case
the operator can become more efficient.

We assume that our benchmarking analysis shows that some operators are able to
achieve acogt reduction that is about Six percentage points less than the rate of
inflation.

a. Itispossblethat our operator can achieve this efficiency level, but we do not
know for sure.

b. If the operator can achievethislevd of efficiency, then we if we want it to do so
we need to give it an incentive, which means that Option 2 should dlow the
operator profits above the cost of capitd.

1) However, we do not smply alow the operator to keep dl of the profitsit
could receive from the market because we would aso like to create an
Option 3 that the operator would choose if it were actudly ableto keep its
cost increases ten percentage points less than the rate of inflation.

c. Therefore, we need to develop amechanism to associate with an X-factor
greater than 2 that alows the operator to keep more profits than under rate of
return regulation.

We note from the charts that

a. A gx percent decrease in operating costs would increase ROE to
gpproximately 16.5 percent, an increase of approximately three percentage
points.
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b. A sx percent decrease in rate base would increase ROE to approximately 15
percent, an increase of alittle more than one percentage point.

c. Soadecreasein costs of Six percent, if spread evenly across operating costs
and investment, would dlow ROE to increase approximately four percentage
points.

d. A six percent decrease in revenue would decrease ROE to approximately 10
percent, a decrease of approximately four percentage points.

e. Thesereaultsimply that an operator that could improveits costs by Six
percentage points reative to inflation would not choose an option with an X-
factor of 6 because it would keep no more profits than it would choosing an X-
factor of 2 with rate of return regulation.

4. Therefore, instead of having an X-factor of 6 for our second option, we choose an
X-factor of 5. The additiond profit alowed by the lower X-factor could induce the
operator to choose the X-factor of 5 if the operator can achieve an efficiency gain
of Sx percentage points.

a. Fromthe charts, it appearsthat afive percent decrease in revenue lowers ROE
to approximately 10.5 percent, a decrease of approximately 3.5 percentage
points.

b. Therefore, our X-factor of 5 alows the operator to keep a ROE that is
approximately 1 to 0.5 percentage points higher than the cost of equity if the
operator achieves the Sx percent decrease in codts, relative to inflation.

5. Butwhat if the operator can redly achieve an efficiency gain greater than six
percentage points less than the rate of inflation? How do we ensure that the
operator chooses our third option if the operator redly can achieve an efficiency
gain that is 10 percentage points less than the rate of inflation?

a. Weresolve this problem by capping the amount of profit the operator can hope
to keep under Option 2. We will do this with earnings sharing.

6. Eanings sharing

a. Based on the analysis below, we know that an operator who could achieve a
ten percentage cost decrease relative to inflation would receive from the market
aROE that is gpproximately 2.5 percentage points higher than its cost of equity
if the operator chose Option 2.

1) From thisfinding and from the charts, it appears that the X-factor in Option
3 must be no more than 5 to ensure that a highly efficient operator does not
choose Option 2.
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a) However, thisisthe same X-factor asin Option 2, so we need
something to limit the profits of ahighly efficient operator choosing
Option 2.

b) Limiting the highly efficient operator’s profits under Option 2 dlows us
to set amore aggressive X-factor in Option 3.

2) We want the operator to be able to receive and keep one percentage point
of ROE aboveits cost of equity in order to induce the operator to choose
Option 2 should it be able to achieve at least a Sx percentage point
decrease in cost relative to inflation.

a) Therefore, we alow the operator to keep al ROE received from 14.75
percent to 12.75 percent. We choose the lower range smply to have
symmetry.

3) Wewant the operator to keep only an additional 0.5 percentage points of
ROE if the operator can actudly become highly efficient.

a) Therefore, of the additiona 1.5 percentage pointsin ROE that a highly
efficient operator could receive from the market under Option 2, we will
require the operator to return two-thirds of this amount to cusomers
and will cap the ROE that the operator can keep at 15.25 percent. For
symmetry, we will place an earnings floor of 12.25 percent.

b. Insummary, the operator can keep al ROE between 12.75 percent and 14.75
percent. ROE from the market above 16.25 is returned to customers. Market
ROE between 14.75 and 16.25 is shared two-thirds with customers and one-
third with shareholders. Shareholders are reimbursed for two-thirds of the
difference between the received market ROE and 12.75 percent should the
market ROE fdl below 12.75 percent, but not below 11.25 percent. ROE
from the market below 11.25 triggers arate review.

C. Option 3

1. Recdl that the most efficient operator’ s costs change at arate that is ten percentage
points less than the rate of inflation.

a. Webdievethat thisisthe best we could expect our operator to do.
2. We note from the charts that

a. A ten percent decrease in operating costs would increase ROE to
gpproximately 17.5 percent, an increase of approximately four percentage
points.

b. A ten percent decrease in rate base would increase ROE to gpproximately 16
percent, an increase of alittle more than two percentage points.
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c. Soadecreasein costs of ten percent, if spread evenly across operating costs
and investment, would alow ROE to increase approximately Six percentage
points.

1) Therefore, if the operator chose Option 2 and could redlly decrease costs

by 10 percentage points less than the rate of inflation, then it would receive
aROE that is 2.5 percentage points higher than the cost of equity.

d. Recdl that ahighly efficient operator choosing Option 2 would receive an ROE
that is 1.5 percentage points above its cost of equity.

1) Toinduce such an operator to choose Option 3, we choose an X-factor
that allows the operator to receive at least the same ROE that it would
receive under Option 2.

e. We note from the charts that an X-factor of 7 would alow ahighly efficient
operator to receive a ROE that is 1.5 percentage points higher than its cost of
equity.

1) Wedothishy

a) Noting that an X-factor of 10 lowers the ROE by six percentage points,
which is the same number of percentage points that the decreasein
costs raise the ROE, which means that the operator would receive just
its cogt of equity if the X-factor were 10.

b) Noting that an X-factor of 7 lowersthe ROE by only 4.5 percentage
points.
3. Insummary, we offer Option 3, which isan X-factor of 7 with no sharing of profits.

a. We expect the highly efficient operator to choose this option because it does
not limit the operator’ s profits and provides just as much expected profit as
Option 2.
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