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Service Ouality:
No specific additional ser/lce CLailty reqUirements were Included In the
legislation

Earninas Sharlna with Rateoavers:
No earnings sharing requlrec ::-y ;egisiatlon

CompetItive Safeguards
No cross subsidy allowed from regulated services to competitive
services
Commission required to conduct proceeding to determine 17 cost
allocation IS required to assure no cross-subsidv.
Competitive pnce must be above l_RIC
Competitive service prices must Include rates for basic and discretionary
components plus LRIC
Basic and Discretionary components must be made available to other
providers at same rates and terms Issued by provider.
All discretionary services and all competitive services. except Directory
AdvertiSing. 'nust be available fa' 'esale.

Depreciation
Depreciation was left to the company's discretIon
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1:l(Jlana Commission Issued Order en June 30, ·994. approving
Setilel:ien: Agreement between a.i! parties and A.mentech Indiana.
r..10st prevIsions of the .Alterr a:lve Ciegulation Plan are contained In
SettleMent Agreerlent

Rate A.dlustmems/Current Rates
As part of the Settlement Agreement Amerltech Indiana agreed to the
several rate reductions and adjustments to Its rate structure

. Reduction of £2,21 In the monthly local charge for access to the long
distance network (phased In three steps)

- Elimination of touchtone charaes for residence and bUSiness
customers

- Increase In call allowance for residential message rate ser.tice from
30 to 45 calls monthly

Current Rates for local sefV'!ce dlsaggregate between three types of
exchanges With class 3 eXC'langes being most 'jrban and class 1 being
most rural.
About 20% of households and 11 % of businesses pay additional
charges because they are outside the base rate area (these charges
are eIther 52 55/month or 55 J5·r'lonth)
Additional Ena-User Line cr,arges are 52.21 Intrastate charges and
S3 50 In ~CC mandated Interstate line charges
7he state line charges are ce!ne chased out as par. of the Settlement
:"greement for the OpportU":lV i-':Iana Plan.

Price Index
Settlement Agreement does 'loi Jse an explicit pnce index.
Ser.tice prices for various baskets are capped and cannot increase, but
may be decreased, dUring t'le duration of the Agreement (which runs
until December 31 s1.. 1997
In general. pnce decreases are allowed on 24 hour notice to customers
and determination that pncewil 'emaJn above LRSIC + 1o~
Other Ser.tlces may be IncreaSPfl or decreased by Amentech Indiana at
any time

Rate Freeze:
Rates for Basic Local Service and BaSIC Local Service-Related services
are not allowed to Increase dunng the duration of the Agreement with
some exceptions but may be decreased.
IntraLATA toll Basic Schedule for Residence Toll Ser.tice, Public
Telephone Ser.tice and Camer Access Ser.tices may be decreased
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subject to the above requirements; also, no additional charges may be
Imposed that "increase the average revenue per minute of use of such
service above 1993 calendar pro forma," unless 1+ presubscription is
al10wed in an exchange in which case rates could be increased or
decreased

Service Classification:
Settlement Agreement divided services into Basic Local Service, Basic
Local-Service-Related Services and Other Services.
BLS was defined as voice-grade access to the network plus usage
within the traditional local calling area.
BLS-related services include touchtone, basic custom calling features
such as call waiting, three-way calling, and call forwarding among
others, and directory assistance
Other services included every other service offered by Ameritech
Indiana such as WATS, 800, Operator Services and Directory Services.

Earnings Sharing with Ratepayers:
No sharing of earnings required in Settlement Agreement.

Competitive Safeguards
Interim Imputation Agreement included in Settlement Agreement
Separate imputation procee,ding is in progress to determine:

- Level of service aggregation for imputation test
- Reporting requirements for non-Ameritech Indiana carriers
- Inclusion of various type of traffic in calculating price floors

Depreciation
The Commission explicitly rejected regulation of depreciation rates.
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Hearing Examiner Proposed Order on May, 3, 1994.
Commission approval is pending.

Rate Adiustments/Current Rates:
No rate adjustments were required.
Most exchanges have measured rate charges by minutes of use.
Prices vary depending on geographical location.
There is also a high volume usage discount which ranges from 11.50%
50% for usage rates over $52.00, and $832.00, respectively for
business customers; and 3.8%-32.7% on usage rates over $2.60, and
S104.00, respectively for residential customers.
Current rates for residential and business customers are deaveraged
between Chicago and rest of state.
Local rates deaveraged according to distance called through bands A
D.

Price Index:
Formula

Change in GDPPI -3.8%
All revenues are included in the calculation of the price cap index.
Weighted change for a service basket may not exceed change In price
cap index.
However, individual elements within a basket may not experience a
price increase of greater than 5% per year above the price cap index.

Rate Freeze:
Rate freeze on basic residential services for 5 years.

Service Classification:
Plan divides services into four baskets.
Residence includes residence network access lines, Band A - D usage,
touch-tone, Starline, Multi-ring, custom calling, advanced custom calling,
and non-recurring charges.
Business includes business network access lines, Band A-D usage,
touch-tone, ISDN, custom calling, advanced custom calling, ACBS,
remote call forwarding, WATS, and non-recurring charges.
Carrier includes switched access, special access, cellular access and
L1DB.
Other services include directory services, Chicago name and address,
payphone, directory assistance, private line, and operator services
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Earnlnos Sharino with Rate Payers:
No earnings sharing requ1reri

Competitive Safeguaras
Imputation tests are required by statute from telecommunications
earners that provide both c:ompetilive and noncompetitive services
Services requiring imputation Include usage sensitive services,
message toll services, non-pavphone operator services, 800 services
and others
Determination of whether certaJr Jther services require imputation tests
are being consIdered separately
Statutory requirements on competitive services revenues requires them
to cover In the aggregate or as a group their LRSICs, imputed costs and
allocated:ommon overhead expenses and residual revenue
requirement

Depreciation
Hearing Examiner explicitly rejected regulation of depreciation rates.



Dr. Robert G. Hams

Status:

ATTACHMENT 3

Pennsylvania

Page 7

Commission Order adopted June 23, 1994.
In approving Order, Commission explicitly rejected Administrative Law
Judge's conclusions:

. that Bell of Pennsylvania's rates were unjust and unreasonable
- that earnings sharing should be included in the alternative regulation

plan.

Rate Adjustments/Current Rates:
o Commission Order based its conclusion that Bell of Pennsylvania's rates

were reasonable on a report by NARUC stating that Bell of PA "offers third
lowest residence exchange rates and second lowest business exchange
rates of the former Bell Operating Companies."

o Commission explicitly rejected Administrative Law Judge's finding that Bell
of PA's rates were too high.

o Commission determined that Bell of PA's current rates did not need any
adjustments before instituting the Plan.

o Current rates disaggregate exchanges from highest density central office
(Class 1) to lowest density (Class 4).

Price Index:
Formula ,

Change in GDPPI - 2.93%
Bell of PA is allowed to file tariff changes to comply with the Pnce
Stability Mechanism.

'Commission can review price changes to determine if they comply with
the PSM.
Commission restricted revenue neutral changes to within a market
basket to protect more inelastic services from significant pnce
increases.
However, Bell of PA can petition Commission to include several baskets
to achieve revenue neutral price changes.
Competitive services rates are unregulated.

Rate Freeze:
Protected services rates (such as residential and business local
exchange and special access) are frozen until December 31, 1999.
Price Stability Mechanism comes into effect after freeze.
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Service ClaSSification
Instituted two main categories ~.()nCOmpetltlve services (protected by
the price cap Index) and cOr:1petIT've services.
;\Joncompetitlve protectea SEr/lces are grouped into four
baskets/categories:

- Residential Local Excnange Services. Includes residential olal tone
line local usage, tOUC~1 tone. 2ssoclated c)rdering. Installation
restoratlor and dlscof'nectlor:r--iarges

- BUSiness Local Exch2'lge Se~ilce ,ncludes JUSlness dial tone, local
Jsage. touch tone. assoc I:::te --~ ::raermg. Installation, restoration and
JISCOnnectlon charges

- Carner SWitched Access Ser./lces SWitched access services and
assoclatec ordering, \nsL.i\iatl '"1 restoration and disconnection
charges

- Carner Special Access Services special access services and
associated ordering, Installatloil restoration and disconnection
charges

Competitive Services: Services not Included In above market baskets
such as: Billing and Collection Directory AdvertiSing (however, directory
listings are deSIgnated as a BaSIC SerJlce Function and the company is
reqUired to Include this as a regulated tariH Item). Centrex, Paging,
Repeat Call and Speed Dialing - tor which Bell of Pennsylvania must
provide Informational tariffs tn rhe~ommlsslon

Service Quality
Service auallty standards :JrCDoserJ bv Bell of PA were approved by the
CommiSSion

Earnlnas Sharlna with Rateoavers:
l\.Jo shannc; of earnings IS reO";lrec'JY pian

Competitive Safeguards
Separate proceeding is being Initiated to examine competitive
safeguards provisions fOCUSing or unbundling, cost allocations. cost
studies and Imputation.

Depreciation
Commission will continue monitOring of depreciation expenses
A rulemaking procedure or depreCiation and capital planning IS
pending
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Wisconsin

State legislature enacted a bill requIring the PUC to offer price
regulation as an alternative to the :...ECs
Different ')ffsets to the price ~nde:x apply to large and small utilities.
Amerltecr Wisconsin has elec:ec lO be regulated under price regulation
as of September 1994

Rate Adiustments/Curre;]t Rates
Legislative mandate requires that any utility electing to become price
regulated must reduce network access rates to both reSidential and
buslness:;ustomers by 10%
Wisconsin Bell may only offer local measured rate service (measured
per message)
Rates de :lot vary by time of dayJr day of week.
Current rates provide for a declining block prlc:ng structure based on
number ::03115

Price Index:
BasIc Formuia

Change In GOPPI - 3%.
Offset reported IS the maximum offset allowed by the statutes for utilities
With more than 500.000 access lines
Other A.clustments to offset for service quality, Infrastructure and
productrvltv (effective in SIX Y,ears I are included In the formula.
CorrmlsSlon must consider the extent to which a utility has contributed
to the VVrsccnSln advanced telecommunications tund. when adjusting
the offsets
The CommiSSion may only change the offset 6 years after the bill was
enacted and every 3 years thereafter. by no more than 1'% per year.

Rate Freeze:
Rate freeze for 3 years after election to become price regulated. for all
services .

._Not covered under freeze BaSIC message service (long distance
intrastate toll service on a dlal-' basis between local exchanges)

Service Classification.
Services are classified into three categories:

- Basic Local Exchange
- Intrastate Access
- Other

Basic Local Exchange



Or Robert G Ha r,iS ATIACHMENT 3
----------

Page 10

- Includes stancard business access lines. usage for small businesses
witr 'Ie more than 3 access !nes, basIc message service

- Commission may Include serjlces necessary for universal service.
- ana advanced services essential to the public interest
-After 3 vear price freeze ncrease In any rate element may not

exceec 'ne larger of • Cloc or t'le GOPPI
- -::;;2 ''?.'e~ue-we'ghtedpnce Index cannot exceed price cap Index

Ir,lrastaie ':"c:cess rates rrlay not exceed Interstate rates for similar
servlce~ 3."::; -CL must be eiimlrated upon receipt of InterLATA
certlflcari(Y
Other Sen, Ices includes 'lelA ser/!ces and ComMIssion IS not allowed to
re,;]ulare ::C!ces for these ser/lce~'

Service Qualitv
Ser,jlce Juallty penalty Included "'1 the formula for the price cap Index.

Earninas Sharina with Rate Payers:
No earn ngs sharing reqUired In statute

Competitive Safeauards
The price of a service sublect to an Imputation test shall exceed the
sum of

1) tarlfied rates, including access, CCl. residual interconnect for the
noncompetitive servIce in use; and

2) total LRSIC of all other components of the utfiitys service offering
A. telecc"",rr:jnlcatlons carrier may not charge different rates for
reSidential ::::aslc message bUSiness baSIC message, or Single-lIne wlde
area Serilee )n routes of slrT1llarjlstances wlthlr the state unless
autrciiZP(: C\I t'le Commlsslor

Oeoreclatlon.
To be celerrrlined by the CommIssion
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EXECUTIVE SUM:MARY

This study examines the investment patterns of alI large local exchange telephone companies in
the United States over time. This smdy identifies how different regulatory environments have
influenced the recent historical pattern of investment in modern infrastructure equipment. It
focuses exclusively on the post-divestiture experience ofloca1 telephone exchange companies
(LECs). It examines the growth offiber-optic deployment and of complementary equipment
associated with the modernization of todays information infrastructure.

The study estimates the influence ofdifferent regulatory structures on infrastructure deployment
by LECs. Our study is unique in that we relate individual LEe investment patterns to LEe
specific regulatory, demographic and economic characteristics. Thus, we isolate the contribution
of state regulatory policies from that of other demographic and economic factors in the
detennination ofinfrastructure deployment at the state LEe rather than at the corporate level.

Our main findings are as follows:

• Incentive regulation policies, and in particular price regulation schemes, do
influence the level of deployment ofmodern equipment at the local exchange level
in amanner consistent with economic theory.

• More liberal regulatory environments lead to greater incentives to deploy modern
equipment, and LEes respond to those incentives.

• Price regulation (and in particular price caps) is a more potent regulatory
mechanism than the standard earnings sharing scheme.

• When associated with an earnings sharing scheme, price regulation is less effective
in triggering infrastructure deployment than when it is implemented by itself

• Price regulation would have increased infrastructure deployment by approximately
1OOO~ in those states that by 1991 have not adopted any incentive regulation
scheme.

These results raise question! about the effectiveness ofa popular regulatory instrument -earnings
sharing schemes-. and highlight the effectiveness of generic price cap regulation. These results
have implications for the design ofregulatory policy at both the state and federalleveJ. In
particular. given the importance being currently placed on the development of the information
superhighway. regulatory emphasis should be placed more on price regulation rather than on
regulating p~t!,
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L INTRODUcnON

The national telecommunications infrastructure did not vUe overnight, nor did it arise

under the guidance ofany singJe policy \'Won or .., part ofa single commercial plan. Dramatic

changes in regulation.!, many relating to the divestiture ofAT&T, have accelerated the

introduction ofcompetitive forces into every aspect of telecommunications. Yet, as represented

by the variety of regulations in place across the United States, there is sti1I no general agreement

about the appropriate approach for encouraging modc:mization of the US telephone system.

This study examines the investment pattenu ofall large local exchange telephone

companies in the United States over time. It identifies how different regulatory environments have

influenced the recent historical pattern of investment in modern i.nfrastrueture equipment. It

focuses exclusively on the post-divestiture experience of local telephone exchange companies

(LEes). It examines the growth of fiber-optic deployment and of complementary equipment

associated with the modernization of today's information infrastructure.

This study takes advantage of the naturaJ experiment provided by the two-tiered

regulatory structure of the United States. This structure produces 51 different regulatory

structures across hundreds ofJocal exchange carriers. The study relates different regulatory

ltIUetures to the different investment behavior observed. Our study is unique in that we relate

LEC investment pattern! to LEe-specific regulatory, demographic and economic characteristics.

Thus. we isolate the contnbution ofstate regulatory policies from that ofother demographic and

economic facton in the determination of infrastructure deployment at the state LEC rather than at
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the corporate level.2

Our main findings are that regulatory policies, and in particular price regulation schemes,

do influence the level of deployment of modern equipment at the local exchange level in a manner

that is consistent with economic theory. This pattern persist! in similar degrees for three of our

four measures of infrastructure deployment - Fiber Optic cable, SS7 and ISDN, but not for

digital stored program controlled switches. This pattern persists even though we control for

demographic and economic features of the local service tenitories. The latter are important

economic determinants of the demand for, and costs ot: infrastructure deployment. Fma1ly, our

results hold for alternative specifications of the statistical relationship between regulatory and

economic incentives and the infrastructure deployment.

We find that, in general, more liberal regulatory environments lead to greater incentives to

deploy m04ern equipment, and that LEes respond to those incentives. By analyzing regulatory

environments in more detail we find that price regulation (and in particular price caps) is a more

2 We are aware ofonly one prior study that has attempted to estimate the impact of
incentive schemes on infrastructure deployment. See Taylor, W.E., C.J. Zarkadas and J.D. Zona,
-Incentive Regulation and the Diffusion ofNew Technology in Telecommunications,- mirneo,
NERA, 1992. We differ from their work in several dimensions, most importantly by the nature of
our data. FltSt, we include aD large local achange companies. Second, we have regulatory
infonnation specific to the finn. Third, our infrastructure and economic measures are at the LEe,
rather than at the holding company level. Thus, we are able to isolate more clearly the impact of
regulatory and economic factors in the infrastructure deployment decision. Other studies have
attempted to estimate the impact of incentive scheme oftelephone prices. See, for aarnple,
Mathios, Alan D. and Robert P. Rogers, The Impact ofAlternative Forms ofState Regulation of
AT&T on Direct Dial Long Distance Telephone RAtes, The RAND Journal ofEconomics, Vol.
20, No.3, Autumn 1989
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potent regulatory mechanism than the standard earnings sharing scheme. Indeed, we find that

when associated with an earnings sharing scheme, price regulation is less effective in triggering

infrastructure deployment than when it is implemented by itself We simulate the effects of

incentive regulations. We show that price regulation would have increased infrastructure

deployment by approximately 1W!o in those states that by 1991 have not adopted any incentive

regulation scheme On the other hand, introducing earnings sharing schemes would not

dramatically alter LEes' infrastructure deployment plans. These resulu raise questions about the

effectiveness of a popular regulatory scheme, and highlights the effectiveness ofgeneric price cap

regulation.

n. INCENTIVE REGULAnON AND INFRASTRUCl1JRE DEPLOYMENT

l"ves~nt in M~m EQuipment UlUkr Rau of&tunJ

The relation between the regulatory enviromnent and infrastructure deployment is not a

simple o~. The traditional Averch-Iohnson (A-I) approach to the analysis ofrate-of-return

regulation suggests that rate-of-return regulation promotes capital overinvestment. Ifthis is

correct, then traditional regulatory methods should be associated with overinvestment in

equipment, including modem infrastructure. There are several reasons to think that the A-I

approach in incorrect. FIrSt, IS discussed by Ioskow (1973).' rate ofretum regulation has never

operated in the way postulated by A-I. Regulators do not systematically bring companies' rate of

return to the Specified limit, but rather there is a subtle game between the companies and the

3 Joskow, P. 1973. -Pricing Decisions ofRegulated Farms: A Behavioral Approach.·
Bell Journal QfEconQrnics and Management Science 118-140



DEPLO'fMENT OFDIGITAL 1NF1US'fRUCTUR.£

regulators in the calling for rate reviews. Second., traditional rate ofreturn regulation involves

accounting procedures, like the setting of relatively Jow depreciation rates, thaI have non-trivial

profitability consequences and that impair the incentives to invest. More fundamentally, though,

utility regulators have the ability to second guess the need for particular investments, drastically

changing the utilities' investment caJcuJU! 4 The er-posr nature ofinvestrnent questioning raises

the potential for opportunistic behavior by the regulators. Thus, in the case of

telecommunications, a LEe subject to the potential for such opportunistic behavior will be careful

not to devote substantial investments to new technologies, i.e., fiber-optic!, which regulators may,

in a few years., declare Ilunprudent and unnecessary.· Thus.. while rate-of-return regulation may

reduce incentives to cut costs, it may further reduce the incentives to introduce modem, and

capital intensive, technologies.

Price Cap Methods

Regulatory methods that decouple prices from short term profits., like price-cap regulation,

may provide LECs the right incentive to cut costs and innovate. 5 Price cap rather than profit

regulation also has the advantage ofproviding the regulated finn with some amount ofpricing

flexibility. Such pricing flex:ibility would allow the finn to rebalance its prices to increase the

4 See, for example, Teisberg, £.0., 1993 -CaPital Investment Strategies under Uncertain
Jlegulation, - RAnd Journal ofEconomics.Vol 24, No.4, pp: 591-604; Lyon, T.P. 1991,
"Regulation wjth 20120 Hindsight: 'Heads I W1l1, Tails You Lose'?- Rand Journal ofEconomics.
Vol 22, No.4, pp: 581-295, and Spiller, P.T. 1993 -Institutions and Regulatory Commitment in
Utilities' Privatizations, .. Industrial and Corporate ChanG- Vol 2, No.3, pp:387-450.

5 See Cabral, L. and M. Riordan, -Incentives for Cost Reduction under Price Cap
Regulation,- 1989 Journal ofRegulatOT)' Economics. Vol 1, pp: 133-147 for a theoretical
comparison of the efficiency properties of price cap and rate of return.



usage ofprice sensitive service segments, to appropriately price and introduce new products (e.g.,

caD waiting, caD forwarding, answering and faxing services), and to compete more effectively

with alternative service providers. In tum, the potential for introduction of new products and an

increased competitiveness in relatively contested segments increases the LEe's demand for digital

infrastructure. '

The efficiency implications of price cap regulation depend on several factors: the extent to

which individual prices or basket of prices are subject to price caps; the magnitude of the

productivity factor (the x in the British RPI-X system) in comparison to the level ofunderlying

potential for cost cutting; and the periodicity and the considerations that enter in the review ofthe

price cap regime To a large extent, the process for reviewing price cap regimes is the

cornerstone of price cap regulation. Systems of price regulation that review the x-factor very

frequently based on the profitability performance of the company will have efficiency properties

very close 10 those of rate of return regulation. The company will have a lower incentive to

improve its efficiency ifit anticipates that cost reductions will translate into immediate

, There is, by DOW, • vast literature on the properties of price cap, starting with the work
of Vogelsang, 1. and 1. Fmsinger, 1979 "A Regula.tory Adjustment Process for Optimal Pricing by
• Multiproduct Monopoly Fum," Bell Journal ofEconomics, Vol 10, pp:lS7-l71. Further work
along the "mechanism design" approach is found in the 1989 Vol 20 Rand Journal ofEconomics
Symposium on Price Cap Regulation. See also, Breautigam, R.R. and Ie. Panzar, 1993, "Effects
afthe Change from lUte ofRetum to Price Cap Regulation," American Economic Review, Vol
83, No.2, pp:191-198. Apart from the initial work ofVogelsang and Fmsinger, most of the
recent literature has assumed that regulators have substantial informational processing capabilities
and flexibility to impose prices and make transfers (for an exception, which we discuss in more
detail below, see SchmaJensee, R, 1989, "Good Regula.tory Regimes: Rand Journal of
Economics. Vol 20, No.3, pp: 417-436). The nature ofthese assumptions raises questions about
the policy relevance of the different theoretical constructs.



DEPLOYJ.iDIT OFDIGDAL INF1US11WC77.JR£

recalibration of the regime and consequent price cuts.

Price Stabilization Schemes

An extreme case of & price cap is & price freeze or stabilization plan. In this type of plan,

the company is required to hold the prices ofns non-competitive services capped at a certain

level. While usually the company may reduce rates below those nominal caps, the company

commits not to increase its prices for a certain period of time. These plans usually arise as part of

a -social contract" arrangement between the state Commission and the regulated company. The

company's promise not to increase prices is accompanied by a Commission proposal to either not

subject the company to a rate review throughout the period, or to provide the company with an

earnings sharing scheme that allows it to increase its current profitability. Price stabilization

schemes may not be sustainable if large economy wide price shocks threaten the profitability

potential of the company, This risk, however, is absent in price-cap methods whose indexation

features pr~vide for a cushion against macro-economic shocks. In low inflation environment!,

though, the' main difference between price cap and price freeze regimes is that while the former

type provides for rebalancing ofrates, the latter does not.

TIle relevance ofrate rebalancing depends on the extent ofcros.s-subsidies inherent in the

initial price structure, and on the degree ofcompetition in the non-regulated segments. Absent a

strong need for rebalancing. and in the presence ofJow inflationary pressures, a price cap scheme

with x close to the inflation rate, and a price freeze scheme may tum out to provide similar

incentives. On the other hand, in the presence oflarge cross-subsidies. priee-cap regimes, by



allowing rate rebalancing, may provide stronger investment incentives to the LEe. Fmally, price

cap regimes that have multiple sub-baskets, and that have price increase limitations for individual

products may become indistinguishable from price freeze regimes.

Although price cap regimes have superior efficiency features than price freezes, their

differential impact on incentives for infrastructure deployment i! an empirical matter. In practice,

given the low level of inflation throughout the period of analysis, the main theoretical advantage

of price cap regulation over price freezes may have simply been the ability to rebalance rates.

Below we explore whether in our sample price caps and price freezes provide similar investment

incentives to LECs.

Earnings Sharing Schemes

Price regulation is only one aspect of the regulatory environment. Another important

aspect is profit regulation M it is well known, traditional rate of return regulation brings upper

and lower bounds to the profitability orLEC!. Ifprofits are too low the firm will call for a rate

review, while ifprofits are too high regulators may calI for rebates or price reductions. Earnings

sharing schemes institutionalize the previous ad-hoc process ofrate reviews. A standard earnings

sharing scheme is composed ofa series of rate of return levels and a corresponding series of

excess profit sharing between the company and its customers. For example, California's initial
.

earnings sharirtg scheme with Pacific Bell and GTE called for two rate ofretum levels: 13% and

16.5%. The companies will keep all revenues if their profits provide an annual rate ofreturn less

than 13%. Iftheir rate ofretum is between 13·~and 16.5%, they wiD keep SO'II of the excess



DEPLOn.tEN1 OFDIGITAL 1NF1USTRUC'TURE

profits and rebate the excess revenues to their customen. Fmally, if their profit levels exceed

.....

16.5'1. they will rebate all excess revenues over 16.5% and half of the excess revenues in between

13% and 16.5%. In this way, the maximum rate of return that the company can obtain is

14.75%.'" Not all earnings sharing schemes provide for such maximum rate of returns. For

example, Mississippi's earnings sharing scheme 'Nith Bell South calls for the company returning

SOO.!e of all earnings over 11.74%, while keeping all earnings when its rate of return is between

10.74 and 11.74%

The efficiency implications ofdifferent earnings sharing schemes, then, \IIiJJ depend on the

underlying economic conditions facing the company. the nature ofthe rate ofreturn bands, the

actual sharing arrangements, and the periodicity of the profit computation.' The latter three are

usually chosen as the result ofbargaining between the state Commission and the regulated

company. In principle, it could be feasible to design an earnings sharing scheme that, in a static

enviroMlent, would motivate the company to undertake the (second-best) optimal level of

investment. 10

7 That is composed of the allowed 13% plus 1.75% which represents half the difference
between 16.5% and 13%.

• ~ Appendix 1 shows, GTE's earning scheme was changed for 1994-1996 so that it
retains le>o-it ofeamings less than 15.5% and rebates to its customers all earnings above 15.5%.

, In some states, companies have to make quarterly computations of rate ofreturn. See
Appendix 3.

10 See SchmaJensee. SllfJra note 5, for I study showing that in. static (although
uncertain) environment where regulators can commit to. partial1ar cost sharing scheme, simple
cost sharing has some advantages over simple price regulation. The main reason for the
superiority of cost sharing over price regulation is that under price regulation unexpected cost



The ·optimal" sharing rules, however, are complex, and require extensive information by

the regulators. They involve flexIble and, to some extent, counterintuitive pricing rules (e.g., high

prices in '"bad" states and low prices in "good" states of nature) and substantial lump sum

payments among customers and firmsll Such complex schemes are not easily implementable both

for practical and political considerations. 12 Simpler earnings sharing schemes, although more

easily implementable, have substantially weaker efficiency properties.

Furthennore, the regulatory complexity of the schemes has to be taken into account when

considering its overall cost and benefits. Earnings sharing schemes require the continuous

monitoring of the LEes profitability. As a consequence, they may eliminate the traditional

regulatory lag associated with rate of return regulation. 13 Thus, although formally earnings

increases may force the firm to decide not to produce. To prevent such events, the initial
markups have to be set relatively high. Cost sharing provides for lower initial markups, thus
increasing ~onsumer welfare. While Schmalensee's argument is appropriate when analyzing price
freezes, it does not carry over to the analysis of price caps based on indexation. Since, in
telecornmurucations, cost increases arise most probably from economy wide shocks (e.g., labor
and materia! costs) rather than from sector-specific shocks, price caps based on indexation limit
the need for increased markups to satisfy the participation constraint ofthe regulated company.
This increase in the initial rnarlcup is at the core ofSchmalensee's comparative result. In the
absence of such need for an increased mark-up, Schmalensee's comparative result does not hold.

11 These lump sum payments may be positive (i.e.• tnnsfers to the firm) or negative
(rebates to customers). See Laffont, 1.1. and 1. TlTOle, 1993, A Theory oflncenrlves in
Procurement and Regulation. Cambridge, Mass: MIT Press for a general discussion of "optimal"
regulatory schemes when regulators face infonnational asynunetries.

12 For example, no legislature will delegate to the state regulatory commission discretion
to set annual lump sum payments to the LEe. Furthermore, no commission could be expected to
collect the required information and calculate the ·optimal value- of such lump sum payments.

13 Under traditional rate of return regulation State Commissions do not usually call for
rate reviews on a continuous basis. A,j a consequence, LECs capture some short run gains from
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sharing schemes may provide LECs with a higher profiubility rate than standard rate ofreturn,

whether they do 50 in fact depends on the Commissions' rate review practices.l~ Fmally, the

continuous monitoring of the company's profitability increases the regulatory burden, with a direct

cost to tax- and rate-payers.

Combinations ofPrice Regulation and Earnings sharing Schemes

The theoretical beauty ofprice-cap regulation is that regulators do not have to monitor the

company! profitability on a continuous basis., and that prices are, at least in the short run,

decoupled from costs and profits. This particularly advantageous feature of price cap regulation

disappears when it is coupled with an earnings sharing scheme. Indeed, as we discussed above,

earnings sharing schemes require regulators to monitor the company's profitability on a

continuous basis and to request lump sum rebates ifprofits are deemed -excessive.· Earnings

sharing, then, limits the incentive features ofpriee-cap because the profit increases associated with

cost cutting, rate rebalancing and the introduction ofnew produ~ may now be partially or

totally taxed. If the latter is the binding case, though. there will be no difference with a rate of

return regime where the allowed rate of return is set to the higher bound. Although the pricing

flexibility a.ssociat.ed with priee-eaps may have superior properties to the pricing flexibility

cost reductionS. These incentives to cut costs will be eliminated by an earnings sharing scheme
that continuously monitors thecompanys profitability.

14 Indeed, it is not surprising that in several states where State Commissionshave
offered LECs the opportunity to move away from rate ofreturn towards earnings sharing
schemes, most of the smaller LECs have chosen not to propose incentive plans.
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associated with the traditional rate reviews, U these advantages may provide only second order

efficiency efFecU when profits are constrained. Indeed, it is poSSJble to imaBine that the

combination of price cap Arn1 earnings sharing provides less investment incentives than either price

cap or earnings sharing by themselves. Consider, for example, an earnings sharing scheme with a

very narrow profitability band.I' The narrownes3 of the band implies that there is not much

difference between earnings sharing and rate of return. 17 Superimposing on that regime a price--

cap system further constrains the feasible profitability of the company, thus limiting its investment

incentives.

Similarly, a price freeze coupled with an earnings sharing scheme may have even worse

properties than an earnings sharing scheme by itself Indeed, because a price freeze exposes the

company to cost shocks beyond its control while the earnings sharing scheme may substantially

limit its upward profitability potential, firms may find price freezes coupled with e.unings sharing

schemes a .riskier environment than straightforward rate of return, and may, IS a consequence,

limit their investment program.

To summarize, we have discussed three general incentive regulation schemes: priee-eap,

15 In standard rate ofreturn reviews effort is made to accomplish what may be an almost
impoSSIble wk: separating LECs costs on a product by product basis. On a priee-cap regime
such attempts are obviated.

l' See below for a more in-depth discussion of the economics and practice ofeamings
sharing methods.

17 Connecticut's current regulation of SNET may fit that description. See Appendix 2.
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price freezes or stabilization schemes, and earnings sharing. In principle, price cap regimes should

provide stronger incentives than price freezes and the latter, in turn, should provide stronger

incentives than earnings sharing schemes. Furthermore, coupling earnings sharing with price

freezes or price cap may degrade regulatory performance from price regulation alone, and even

from earnings sharing alone. Since the actual schemes chosen by state Commissions are, in all

likelihood, not the optimal ones, it is an empirica.J matter which method (or combination) provides

stronger incentives for cost cutting and investment.

m THE EVOLUTION OF THE STATES' REGULATORY ENVIRONMENT

Price and profit regulation are only two of the many dimensions ofstates regulation of

telecommunications State Commissions regulate not just prices and profits but also the extent of

competition in new and contested segments. For example, they regulate the extent of permissible

bypass, whether to treat dominant £inns differently, whether to allow intraLATA competition.,

whether to deregulate competitive services, whether to provide for local exchange competition

(mc1uding the entry of competitive access providers), etc., etc. II

Figure 1 depieu the evolution of the states' regulatory environment. The figure shows for

each regulatory policy the number of states that have implemented those types ofpolicies. We

observe an upward trend in the implementation of aD those regulatory policies. Indeed, by a1J

measures, the ~es' competitive environment is much more intense and their regulatory policies

11 See, Huber et al (1993) for a description of the variety ofregulatory instruments at the
state level.
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are much more flexible in 1993 than a decade ago For example, while in 1984 only ten states

allowed intraLATA competition, by 1993 almost forty states allow it. Similarly, by 1993 thirty

lUtes had introduced policies to liberalize services deemed competitive. The figure also shows

the spread of competitive access providers, with almost twenty states allowing such entry by

1993. The movement towards a more competitive environment is accompanied by a trend

towards more flCXlble regulatory schemes. Thus., while in 1984 there was no state that had

introduced an incentive regulation plan, by 1993 approximately twenty states had introduced

some type of price regulation and almost thirty had introduced earnings sharing schemes.

These numbers, however, disguise the fact that state Conunissions do not implement their

flCXJble regulatory schemes throughout their respective states. but rather that they are

implemented on a finn by finn basis. Indeed, only a handful of states (e.g., Nebraska in 1986)

have taken a state wide approach to regulatory reform. Figures 2 and 3 provide a graphic proof

of the stat~ of incentive regulation across the country in 1991. The figures show that price

regulation and earnings sharing schemes were implemented on a finn by finn basis. Indeed, they

show also that in most cases, flexible regulatory schemes were introduced only for the dominant

finn, 15 GTE and the other large independent companies seldom were the beneficiaries ofmajor

regulatory reforms.WD

u Several states, however, undertook special regulatory reform for small
telecommunications finns. For example, a 1988 Indiana law allows for price deregulation of local
exchange companies with less than 6,000 lines. Similarly. in 1987 the South Dakota legislature
deregulated all cooperatives and LEes with less than 10,000 lines. In this paper, however, we
focus on the large LECS. those with sales of$]oo million or more per year.


