| ncentive-Based Regulation

=Y
Ra] Addepalli



|ncentive Regulation

~ An incentive isany policy, rule, pricing mechanism, or
procedur e that seeksto modify the behavior of persons
or firms by altering the marginal costs or marginal
benefits associated with particular decisions.

~ All regulation isincentive regulation of some kind,
under stand what incentives the chosen form of
regulation is providing

~ Incentiveregulation triesto reward the utility with
Increased profitsfor reducing costs and improving
service in a more pronounced fashion

~ Select themetrics, set the basdlinelevel, choosetargets
for Improvement and/or maintenance and apply
Incentives/penalties
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Cost of Service vs, Performance Based Regulation

« All forms of regulation modify behavior. Both
cost of service and PBR are incentive
mechanisms. The differenceisin the kind of
behavior they promote.

o PBRisnot necessarily more powerful than
CQOS, It depends on how the incentive
mechanisms are set up.



Incentives in Traditional Regulation

e Revenuereguirement of the utility = O& M
expenses (including fuel) + Taxes + Depreciation +
Rate base * allowed rate of return

e Profits= Revenues - Costs

e Typically ratesareset for afuture period based on
expected sales, expenses and an authorized rate of
return on capital

e Totheextent theactual figuresturn out to be
different from forecasts, the actual earned return
could bedifferent from the authorized return

e |f utility cuts expenses or increasesrevenues
compared to forecasts, it can earn morethan the
authorized return. Thiscreatesan incentive for the

__utility to cut costs and/or increase sales.
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Example 1.
\olumetric Pricing

e Forecast:
> Sales: 100 MWH
> Cost: Variable: $40/MWH, Fixed: $5000 per year
> Rate Base: $10,000; Authorized return:10% = $1000
> Revenue needed = 4000+5000+1000 = $10,000
Rate = $100/MWH

o Actual 1: (expenseslower by $500)
> Sales: 100 MWH
. Revenue = $10,000 (100x100)
> Cost: Variable: $40/MWH, Fixed: $4500
> Actual return = $1500/10,000 = 15% HIGHER
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Example 1.
\olumetric Pricing

e Actual 2: (expenses higher by $500)
> Sales: 100 MWH
> Revenue = $10,000 (100x100)
> Cost: Variable: $40/MWH, Fixed: $5500
> Actual return = $500/10,000 = 5% LOWER

e Actual 3: (saleslower by 10MWH)

> Sales: 90 MWH

> Revenues: $9000 (90x100)

> Costs: $8600 (90x40+5000)

> Actual return: 4% (400/10000) LOWER
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Example 1.
\olumetric Pricing

e Actual 4. (saleshigher by 1I0OMWH)
> Sales. 110 MWH
> Revenues: $11,000 (100x110)
> Costs: $9400 (110x40+5000)
> Actual return: 16% (1600/10000) HIGHER

e Actual 5: (expenseslower by $500 sales
higher by 10MWH)
. Sales: 110 MWH
> Revenues: $11,000 (100x110)
> Costs: $8900 (110x40+4500)
. Actual return: 21% (2100/10000) HIGHER
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Example 2
Marginal Pricing for Supply

e [orecadt:
> Number of customers: 100 ; Sales: 100 MWH
> Cost: Variable $40/MWH, Fixed: $5000 per year
> Rate Base: $10,000; Authorized return:10% = $1000
> Revenue needed = 4000+5000+1000 = $10,000
Rate = $60/year per customer fixed charge + $40/MWH

e Actual 1: (expenseslower by $500, same

number of customers)
> Sales: 100 MWH
. Revenue = $10,000 (60x100 + 40x100)

: > Cost: $8500 (40x100+4500; Variable: $40/MWH, Fixed:
$4500)

> Actual return = $1500/10,000 = 15% HIGHER
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Example 2
Maraginal Pricing

e Actual 2: (expenses higher by $500, same

number of customers)
, Sales: 100 MWH
. Revenue = $10,000 (60x100 +40x100)
> Cost: Variable: $9500 (40x100 +5500; $40/MWH, Fixed:

$5500)
> Actual return = $500/10,000 = 5% L OWER

e Actual 3: (saleslower by I0MWH, same

number of customers)

.~ Sales: 90 MWH

> Revenues. $9600 (6000+90x40)

> Costs: $8600 (90x40+5000)

> Actual return: 10% (1000/10000) SAME
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Example 2
Marginal Pricing

e Actual 4: (sales higher by I0OMWH, same

number of customers)

> Sales. 110 MWH

> Revenues. $10,400 ($6000+40x110)

> Costs: $9400 (110x40+5000)

> Actual return: 10% (1000/10000) SAME

e Actual 5: (saleslower by 10MWH), decreased
number of customers)
> Sales: 90 MWH ; number of customers: 90
> Revenues, $9000 (60x90+40x90)

. Costs: $8600 (40x90+5000)
. Actual return: 4% (400/10000) LOWER
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Concernswith Traditional Regulation

e Heavy emphasison historic accounting costs of utility
In setting rates
e Littleincentivefor innovation on utility’spart to

reduce costs, particularly if cost increases ar e flowed
through to customers, and theregulatory lag is small

e Ultility productivity improvements captured for the
benefit of customers quickly in the next rate case cycle
thus dampening utility incentivesto increase
productivity

e Asreturn isbased on capital investment, skewed (and
perhaps perver se) incentives to add fixed assets (the
Averich-Johnson effect)

e Many uneconomic price signals dueto cross subsidies

e Not much motivation to improve customer service
| quality
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Concernswith

raditional Regulation

e Utility moreresponsiveto regulatorsthan to

customers

e Regulatorsincur high coststo make informed
appraisals of utility operations

No penaltiesfor failuretoinnovate

No rewardsfor superior performance
Unknown rules of theroad for utility
Dissatisfaction with traditional regulatory tools

> Management audits of utilities

> Prudence reviews of utility investments and
operating practices

> ‘Used and useful’ test for new investments
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e L



Concernswith Traditional Regulation

Now what?
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Monopolist often hasatakeit or leaveit attitude

|deal is competition: suppliers make effortsto find
out what customerswant and try to meet those
needs

However, competition not feasible in natural
monopoly areas - transmission and distribution;

Competition perhapsfeasiblein other areasif
certain criteria are met

Regulation needed otherwise
How about incentive based regulation?
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Incentive Regulation and PBR
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PBR Is expected to provide superior incentivesto utilities
compared to cost of service method.

Theincentivesaretied to improvementsin utility
performancein pricereduction and service quality
Improvement

L essreliance on costs and more emphasis on prices; less
relationship to earnings

Morereliance on external performance standards, less
sensitive to company specific actions

Sharing of benefit between utility and customer

Customer s benefit through lower price and improved
Service.

Utility investors earn extrareturn on their investment.
Some equate PBR primarily to Price caps
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DX IVIENILS
Advantages

e May help improve plant utilization, reduce O& M
expenses

Reduce administrative costs of rate cases

| mprove system reliability

Sets specific goals for utility management to focus on
Can promote DSM, if those incentives are included
Advancement of public policy initiatives

Simulates competition wher e competition is not
practical

Superior return for superior performance
Rules of theroad better known up front
Reduced risk of prudence disallowance
Greater flexibility for utilities

LISAID
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PBR Merits
Disadvantages
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By reducing O& M costs, plant may not be adequately
maintained

| ncentives on certain items may focus management attention
on those at therisk of other important areas

Lower reliability if maintenance programs are cut too far

The benchmarks, targets may be wrong and may benefit the
utility or customer to the disadvantage of the other party

Regulatory risk; regulator may take away excess earningsin
an unfair manner to the utility

The morethe consequences are based on external measur es,
It increases utility businessrisk

Greater risk raises cost of funds
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|s PBR a new concept?

« PBR Isnot a completely new concept
o [N the padt, traditional ratemaking, at times,
Included some incentive provisions for utilities.

For example:

. Fuel efficiency incentives
. Decoupling sales and profitsto reduce disincentive

for DSM
. Rate case stay-outs and rate freezes for an

extended period
. Rate plans associated with generation plant

construction costs
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Building a PBR

e Define goals of the system
o What do we want to encour age and discour age?
o How do we want to allocate risks between customer s and
Investors?
« What types of protective measures do we want?
e Develop structure of PBR
« Under stand the incentivesin the current system and how t
modified system affectsthem
e T he structur emechanism implements goals
o Example: focuson prices, revenues, bills sends different
STOEIS
» Get thenumbersright
e« Makesit fair and sustainable

LISAID
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Goalsof PBR

e Thegoalsfor PBR could include:
> Improve efficiency and perfor mance of
utility
> Improve incentives and remove
disincentives for utility cost reduction

> SImplify and streamlinetheregulatory
process

~ Allow a reasonable opportunity for utility
to earn extrareturnsfor performance

> Maintain and improve quality of service
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PBR Dimensions

. Timeperiod of the plan (3 years, 5 yearsetc.)

. Product or service baskets for which PBR applied (tot
utility, by customer class, generation vsdistribution et

. Initial pricesand target prices

. Inflation, productivity adjustments (I, X factors)

. Frequency of updates (annual or more periodic)
. Automatic clauses

. External uncontrollable factors (Z factors)
. Performance measures (Q factors)

. Treatment of earnings

. Reevaluation period

. Other conditions
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Generation PBR

. Regulation will be needed during transition until there
a competitive market in generation

. Even in countries/states wher e generation is deregulate
(limited price control), thereisconcern that the marke
IS not competitive. Regulation isneeded in South Asia é
competitive market for generation isnot likely to
develop soon

. Generation constitutes a major portion of the cost
structure of the utility, customer bill

. Incentivesto reduce both capital and operating costs

. I ncentivesto increase availability of generation

LISAID
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Distribution PBR

. Distribution utility touches the customer

. After generation, distribution (including,
metering, billing and collections and customer
service) 1s the biggest cost element in the utility
cost structure

. Distribution PBR I1s more needed in some
countries because that Is where the management
IS Inefficient
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(from ABC dlectric utility’s statement)

e Benefitsto customers:
> Increased pricestability
> Sharing of cost savings
> Quality of Service
> Environmental Protection
e Benefitsto shareholders:
> Reduced regulatory burden
> Maintain system reliability and safety
~ Potential to increase income based on performance
> Codt effective
> Change of employee mindset
e Attributes
> Simplicity
> Falrness
> Service Quality
> Appropriate Motivation
> Flexibility

e B——am . <Yi1tainabilityv



Structural Options and Key Elements of PBR

« Common Elements
. Sharing and Deadbands
. Indexing or Yardstick
. X factors
. Z factors
. Q factors

o Structural Options
. PriceCap
. Revenue Cap
. Hybrid
. Scope
. Duration




Benchmark Reqgulation

. Benchmar king concept iscommon in the competitive

markets

. Yardstick must be external, not internal cost based, to

yield good incentives

. Tradeoff between ssmplicity and correct cost drivers;

wrong index can create windfalls

. Index - CPI, GNP, PPI, or more focused utility cost

related basket could be chosen

. Yardstick - Peer group, whileideal to useasa proxy, is
very difficult to construct in practice; utilitiesvary in
customer mix, fuel source mix, climate, financing etc.

LISAID
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| ncentives

e Regulatory Lag

e Earnings Sharing M echanism
e Supply Costs

e Fudl Costs

e Demand Side M anagement

e Supply portfolio mix

e Service Quality

e Marginal Profits
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Regulatory L ag

e Theincentivearisesout of delaying the
Introduction of new rates,; the benefits of cost
cutting and margins from increased sales will
be kept by the utility for alonger period.

e Thelarger size of the benefit might induce
the management to take actionsthat they
would not otherwisetake if the benefitsare
captured by theregulator for the benefit of
customers
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Regulatery L ag
Example

e Forecast:
> Sales: 100 MWH
> Cost: Variable: $40/MWH, Fixed: $5000 per year
> Rate Base: $10,000; Authorized return:10% = $1000
> Revenue needed = 4000+5000+1000 = $10,000
> Rate=$100/MWH

e Actual 1: (reduced expenses)
., Revenue = $10,000 (100x100)
> Sales: 100 MWH
> Cost: Variable: $40/MWH, Fixed: $4500
> Actual return = $1500/10,000 = 15% HIGHER
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e L



Regulatery L ag
Example (contd)

e Alternative A: Returnin year 2 the savingsto
customersresulting from reduced utility costs

> then in year 2, all eseequal, utility revenue needed would
be $9500 (100x40+4500+1000)

> thenew ratefor cussomerswould be $95/MWH
> utility essentially saved $500 for its owners

e AlternativeB: keep therates good for threeyears

> theninyears2and 3, all elseequal, theratewill remain at
$100/MWH

> utility getsto keep the $500 for threeyears, for atotal of
$1500 (not counting time value of money)

> thenew ratefor customersin year four would be
$O5/MWH.

LISAID
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Regulatery L ag
Example (contd)

e If alternate B ischosen, in theory, customers

have ‘lost’ $1000 worth of benefits
($500/year x2)

e S0 should we have pursued alternate A?
e It depends. It Ispossiblethat the utility

would not have worked hard to save $500
per year, if it was allowed to keep the savings
for just oneyear. However, the $1500
savings might be enough for it to takethe
actionsthat it took to cut costs.
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Regulatery L ag
Example (contd)

e |f wechosealternative A, and assuming the utility

cut only $100 in costs, customer s would have gotten
$200 morefor two years (assuming two morerate
cases). However, they would have lost out $500 per
year for year four and beyond.

The conventional wisdom isthat regulatory lag
enhancestheincentive for utilitiesto cut costs more
(we will discuss the side effects of such an action
later).

Recently, new rate plans are being set up for
delivery companiesfor 3-10 year duration (along
with other bells and whistles).
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Earnings Sharing M echanism

e Themechanism deter mines how much of the excess
earnings (actual - sharing threshold level) of a

utility should be shared between customers and
shareholders.

e A pureeconomic incentiveisnot to cap the
earnings at all; all excess earningswill be kept by
the utility; providesthe strongest motivation to cut
costs

e Any cap or sharing bluntstheincentive to some
extent; however, capsor sharing are needed to
protect customers from windfall profitsto utility
and to get buy-in from stakeholders
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Earnings Sharing M echanism
Example

¢ Remember the income statement
Sales $10,000
COGS $ 8,000
EBIT $ 2,000
| nter est $ 500
EBT $ 1,500
Tax (40%) $ 600
Earnings $ 900

e Say the utility cut costs worth $500. Its
ear nings would increase by$300, all €lse
equal.
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Earnings Sharing M echanism
Example (contd)

e Alternate A: No sharing with customer
> utility keeps $300

e AlternateB: Thereisa 50/50 sharing with customer
of all excess earnings

> utility keeps only $150 and returns to customer s $150
e Which providesa better incentiveto the utility?

e Alternate C: add dead bands, sliding scale etc.

e Addregulatory lagto thisexample. How do the
Incentives then work?
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Supply Costs

e Supply costsinclude cost of fudl, variable
O& M, return on and of capital, other fixed
Costs

e Beforeaplant isput in rate base, regulators
need to decide what isthe right amount

e Regulatorscould provide an incentive
mechanism asthe plant isbeing built or
conduct prudence investigations after the
fact and disallow imprudent expenditures

LISAID
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Supply Costs
Example

e A 1100 MW nuclear power plant was built at over $6
Billion; however, only $4.5B was allowed in therate base.
Therest was considered imprudent based on compar able
costs of similar plants being built elsewhere.

e An incentive signal up front could bethat only 50% of costs
over $3B will be allowed; and none over $4.5B will be placed
In rate base.

e Themethodology of determining such incentivesisvery
controversial. Thereisalso debate on therole of regulator,
whether to provide any assurances up front or tojust resort
to prudencereview after the fact.
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Supply Costs

e Onceaplant isin rate base, what isan
appropriate level of capital additions each
year?

e What isan appropriate level of fuel and
O& M costs?

e Should we do incentives piece meal or for
total costs?

e Should we simply look at its own past
performanceto set futuretargets or compare
with peers?
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SUPPIY COSLS
Fuel Costs

. Straight pass-through fuel adjustment clause:
disincentives
. Removesincentive for generating efficiency
. Skews tradeoff between capital and operating cost
. Reduces incentive for diverse fuel mix

. | ncentive should be to maximize fud efficiency
and minimize fuel cost
. An incentive could be not to provide a full pass

through but tieit to performance
. Incentives could betied to heat rate, fuel cost

elements
. Fixed BTU/kwh set In a case

. Percentage pass through of fuel price variation
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U 1 S UOLO
Fuel Costs: Example

e Allow the utility to collect revenue based on projected heat rate

> If utility improves heat rate, it keeps the associated benefits of lower
fuel costs

> If utility hasa higher heat rate, it suffersthe penalty of higher fuel
cost

> only apart of the variation could be passed through to customers

e Example: Theprojected rate year heat rate is 9000 Btu/kwh; based
on this, the fuel cost in therate year isexpected to be $5M.

> If theactual heat rate s 8550 BT U/kwh, then the fuel costs would be
$4.75M. Theutility could keep all of the savings ($0.25M), or pass
on some per centage to customers. The higher the percentagethe
utility keeps, higher itsincentiveto improve.

> If theactual heat rate is 9450 Btu/kwh, then the fuel costs would be
$5.25M. Theutility could pass on none of the incremental cost to
customers, or passon some of it to customers. Thelessit can passon
to customers, the morethe incentive for the utility to keep costs
down.
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Supply Costs

e One could set incentivesfor input fuel
cost procurement (coal, oil, natural gas
etc.)

e One could set incentivesfor capacity
factor, plant availability, outage rates
elC.

e One could set incentivesfor total supply
costs - the incentive mechanism could be
based on level of rate or rate of change.
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Supply Cost
Example

. Level of Rate (price per unit): Compare utility supply priceto
average, national or regional levels and expect cost cutting to brii
toward average

. Utility X’sprice per unit is Rs4/unit, while the peer averageisRs 3/unit; &
utility X to bring price down to Rs3/unit over a period of time

. Rate of Change: Reward/penalize company for changesin unit
cost index relative to peer group

. Utility X’sprice per unit is Rs4/unit, while the peer group priceisRs 3/un
. iIf both go up 10% next period, no incentive or penalty;
. If peer group price staysthe same but X’s price goesdown by 10%, th

reward
. If peer group price staysthe same but X’s price goes up by 10%, then

penalty
. These mechanismsare not easy to construct; lot of data needed f

nor malization to make sure we are comparing “applesto apples.

LISAID
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DSM | ncentives

e Incentivesfor utilitiesto invest in cost-
effective DSM programs, in the form of

> Higher return on eguity

> Morecertain cost recovery (of DSM costs as well
as “lost revenues’)

> Shared savings of benefits of DSM

e Removeratemaking disincentives for
Implementing DSM (depending on therate
design, theless a utility sellsthe less profit a
utility makes; thisacts asa disincentiveto
the utility to promote DSM that reduces
usage)
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Supply Portfolio I ncentives

e | ncentives provided to affect the supply
portfolio mix

> consideration of generation and DSM on
level playing field
> promotion of certain fuel sources(e.g.,
renewable energy)
> Incentives provided in the form of
- higher rate of return
. more certain cost Irecovery
- penalties for non-performance
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Service Quality

. Price cap could provide incentive to reduce service
quality
. Add incentive/penalty provisionsfor utility to

maintain or improve service quality
. Reliability: SAIFI, CAIDI, MAIFI
. Customer service: Customer satisfaction, Complaintsto
ERC, Internal utility measures such as billing accur acy,
new service installations, appointments kept etc.
. Employee, Customer Safety
. Environmental Perfor mance

LISAID
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Maraginal Profits

e Thestrength of an incentive mechanism
IS measur ed by the marginal effect on
utility profitsand thelength it takesto
realize the benefit or incur the pain.

e Focuson marginal effect, not the
absolute level of profits.



M arainal Profits Example




l
. The longer the lag the more the need for an inde
. Must be external to yield good incentives
. Tradeoff between ssmplicity and correct cost
drivers, wrong index can create windfalls

. Index -

. Economy wide: CPI, GNP, PP

. Industry specific (labor, capital etc) factors

. Peer price




X - Factors

. Tied to productivity index

. Total Factor Productivity

.Good indices on labor productivity, not much
else

.Informed by historical data

. Can be positive or negative



Sharing and Deadbands

. Under profit sharing plans

. dead band in which company retains all cost savings, above that custome
and utility sharethe saving

. €.0., allowed return 10%; sharing startsat 11.5% ; 50/50 beyond 11.5%

. all savings go to customersor shareholders
. €.0., allowed return 10%; sharing startsat 11.5%; 100/0 customer/shareholder

. various permutations and combinations possible
. Symmetry issue
basisfor the deadband

. [ radeoff

. dulling of incentivesif shareholdersdon’t keep bulk of the savings
. If customersdon’t sharein the benefit - potential windfall for shareholde
If targetsare set wrong, PR problems of customer s not benefiting, and |a«
: of fairness perception

' USAID
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Price Cap Index

. Basic formulafor price cap index
. percentage change in PCI = It -Xt+Zt+0t

.It = external inflation measure

- Xt = expected trend in total factor productivity
./t = exogenous events

. Qt = specific incentive/penalty provisions



Contractual Terms

(XY Z Electric)

e Scope

e Performance Commitments, standards
e Consequences for non-performance

e Change Processes

e Restrictions

e Pricing

o [&m

e ENnd of term: renewal, re-negotiation
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Regulatory | ssueswith PBR

e An understanding between the utility
and regulator about the PBR duration

e Supporting needed legidlative changes
e Selling the plan to stakeholders

e N0 second-guessing, sticking to the plan
e Flexiblepricing



Conclusions

. Thepower of PBR may be stronger or weaker than COS
depending on the specific mechanism adopted

. Uncertainty undermines any PBR

. Decide and articulate goals

. Select right performance measur es, indices must be exter nal

. Get the structure and numbersright

. Look at alot of numbersfrom alot of perspectives, give extra
weight to recent data; consider thefuture

. Establish baseline; set performance targets

. Set expectations and rules of the road

. Keep it simple

. Evaluate merits and drawbacks; ask the question: “compared t
what”

. Evaluate plansand fix problems

. Buy-in and good under standing among stakeholders
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