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CELLULAR RATES HAVE DECLINED IN CALIFORNIA AS
THE CPUC HAS GRANTED LIMITED PRICING FLEXIBILITY

• The majority of AirTouch's customers in the major markets subscribe to discount
plans affording significant savings over the basic plans. 86% of the customers in
the Los Angeles market subscribe to discount plans.

• Based on the most economic plan for the amount of usage, customers in
Los Angeles benefitted from price declines ranging from 17% to 20% between
1990 and 1994. Those customers have experienced a 35% decline in rates since
1986.

• The discount plans, like those widely available in other states, provide savings
based on usage levels so that customers can make the best choices available.

• The basic rates have not increased to offset the savings provided by the discount
plans. Indeed, the CPUC concedes that the basic rate has declined 14°k in real
terms.
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AirTouch Basic Plans
1990-1994
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AirTouch Basic and Super Value Discount Plans
1990-1994
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AIRTOUCH'S PRICE DECLINES AND CELLULAR SYSTEM
EXPANSION IN LOS ANGELES SINCE THE INCEPTION

OF SERVICE REFUTES THE CPUC'S CLAIMS

• Service prices have declined by 35% through discount plans.

• The number of total customers utilizing the basic plan has decreased from 900/0 to 14.40/0.

• The number of pricing plans has increased from 2 to 23 to satisfy consumer demand.

• Subscribership has grown from 15,000 to over 600,000.

• Capital investment has increased from $10 million to $550 million. AirTouch does not pay a
dividend so all profits are reinvested.

• The number of cell sites has increased from 13 to 415.

• Square miles covered has expanded from 6,235 to 9,074.

• Cell site capacity utilization exceeds 1000/0 in congested areas.

• Operating expenses and plant expenses have declined by 30/0 and 6%, respectively, while
average income per subscriber has declined by 470/0.

• Changes in the market shares of the cellular carriers are consistent with a competitive market.
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Cellular Retail Prices in California: AirTouch Cellular· Los Ang..e_le_s _

200-Minute User

'94 v. '86: 35%

'94 v. '90: 23%

Total Bill Log Today

#Access includes 170 minutes of usage

Total Bill
Monthly Accass

Peal< Usage (80%)

1994#1990"

$180.00

$160.00

$140.00

$120.00

$100.00

$80.00
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$0.00 ~-:::::=-,r-C-~~~~~
1986"

"Adjusted for Inflation
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•Adjusted for Inflation
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Total Bm Lower Today
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Total Bill
Monthly Accass

Peak Usage (80%)

Off-Peak Usage (20%)

#Access includes 80 minutes of usage

1o-Minute User

'94 v. '86: 35%

'94 v. '90: 19%

Tola! Bm Lower Today

#Access includes 10 minutes of usage

Total Bill
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Peak Usage (50%)

Off-Peak Usage (50%)

1994#1990"
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$30.00

$25.00

$20.00

$15.00

$10.00

$5.00

$0.00 ~=~~~~=-_...,(
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Cellular Retail Prices in California: AirTouch Cellular: Los Angeles

Inflation· Inflation·
Example: Adjusted Adjusted % Reduction
Los Angeles (AlrTouch) 1986 1990 1994 1986 Rate 1990 Rate 86-94 90-94

200 Minute User
Monthly Access $45.00 $45.00 $99.99 $60.81 $51.14 -64.43% -95.54%
Peak Usage (80%) $72.00 $72.00 $10.80 $97.30 $81.82 88.90% 86.80%
Off-Peak Usage (20%) $10.80 $10.80 $1.62 $14.59 $12.27 88.90% 86.80%

Total $127.80 $127.80 $112.41 $172.70 $145.23 1 34.91%1 22.60%1

100 Minute User
Monthly Access $45.00 $45.00 $69.99 $60.81 $51.14 35.14% -36.87%
Peak Usage (80%) $36.00 $36.00 $7.20 $48.65 $40.91 35.14% 82.40%
Off-Peak Usage (20%) $5.40 $5.40 $1.08 $7.30 $6.14 35.14% 82.40%

Total $86.40 $86.40 $78.27 $116.76 $98.18 1 35.14%~ 20.28%1,
10 Minute User

Monthly Access $25.0.0 $25.00 $29.99 $33.78 $28.41 35.14% -5.56%
Peak Usage (50%) $7.20 $7.20 included $9.73 $8.18 35.14%
Off-Peak Usage (50%) $0.40 $0.40 included $0.54 $0.45 35.14%

Total $32.60 $32.60 $29.99 $44.05 $37.05 1 35.14%1 19.05%1

* U.S. CPI-U Index
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REGULATION HAS INCREASED PRICES IN CALIFORNIA

• The CPUC claims that cellular rates are too high while ignoring that the CPUC was
required by statute to ensure that rates were just and reasonable. The CPUC has
never ordered cellular carriers to lower rates.

• All rate reductions have been initiated by the cellular carriers in response to market
competition.

• State regulation of cellular service has led to higher prices than the free market.
Consumers in regulated states are paying an average of 39% more per month than
consumers in unregulated states.

• California consumers are paying an estimated $240 million more per year as a result of
the CPUC's regulation.

• Since deregulation in Massachusetts, consumers have benefitted from price reductions
up to 12%.

~



Average Cellular Prices in the Top 10 MSAs: 1994
180 minutes of use (80% peak)

MSA No, M.SA Monthly pric, Regylatld

1 New York , 10.77 Yel
2 LOIAngeles 99.99 YI.
3 Chicago 58.82
4 Philadelphia 80.98
5 Oetroit 66.76
8 Dallal 59.78
7 Boston 82.16 Yes
8 W8shington 78.89
9 S8n Francisco 99.47 Yes
10 Houston 80,33

Every regulated price is above
every non-regulated price.



Average Cellular Price in Non-Regulated MSAs:
1985-1994

Table 4

MSA

CHICAGO
PHILADELPHIA
DETROIT
DALl..AS
WASHINGTON DC
HOUSTON
MIAMI
ATLANTA
MINNeAPOLIS
ST. LOUIS
BALTIMORE
PHOENIX
SEATTLE
PITTSeURGH
TAMPA
DENVER
CL.EVELAND
KANSAS CITY
CINCINNATI
PORTLAND
MIL.WAUKEE
SAN ANTONIO

Index Average
CP1.U Adjusted
PopUlation Weighted Avg.
CPI-U Ad usted

1985

$70.10
$97.60
$57.22
S90.68
$78.94
$91.32

$114.00
$110.80
5102.83

SSO.74
S77.74

$108.27
5108.27
$103.14

$91.32
$108.27

S88.74
$76.16
$74.40
SS9.49
$71.59
S85.68

1.00
1.00
1.00
1.00

1994

$58.82
$80.98
S66.76
$59.78
$76.89
S80.33
$94.76
$86.73
$75.98
$67.97
$76.89
$79.52
$83.06
$69.87
S87.95
$13.14
$79.11
$75.37
$65.67
$66.36
$57.04
559.97

0.82
0.60
0.83
0.60,

Average Cellular Price in Regulated MSAs:
1985-1994

MSA 1985 1994

NEW YORK 5104.00 $110.77
L.OS ANGELES $111.24 S99.99
BOSTON S84.02 $82.16
SAN FRANCISCO $109.00 599.47
SAN DIEGO $93.88 $83.85
SAN JOSE $109.00 $99.47
SACRAMENTO S56.80 $61.36

Index Average 1.00 0.95
CPI-U Adjusted 1.00 0.69
Weighted Avg. 1.00 0.97
CPI·U Adjusted 1.00 0.70



Appendix 1

1994 Price RegressioD for Top 30 Cellular Markets
Left hand Side Variable: Log of Price < I

Variable Estimate Standard Error

Intercept 0.539 2.052

Log of Income < 2 0.203 0.236

Log of Population < 3 ~.029 0.052

Log of Commute Time < 4 0.624 0.266

Regulation 0.150 0.052

Number of Observations

Standard Error of Regression

R Squared

S8

0.148

0.396

Nocea: 1> Millimym y bW ia bued OIl 121lDimatM of'" caIliq aDd 32 miDuw of off"" calliq.
2> Lot of c.pica ,...... iacoale. Source: Survey of Cvrat BIUiDeu. April 1992-
3> Lot of popu.IuioL Source: 1992 Stali.... AbItrKt.
4> M-. coaua_ time from boIDe to work. Source: 1990 U.s. C.uu, Tape FIle]c.



Table 2

1989-93 Price Regression for Top 30 Cellular Markets < 1
Left hand Side Variable: Log of Price at 160 MOU < 2

Instrumental
Variable QLS. Variables < 3

Intercept 4.153 4.129
(0.105) (0.107)

Log of Commute Time < 4 0.207 0.193
(0.101) (0.103)

Log of Construction Cost < 5 1.461 1.255
(0.457) (0.468)

Interaction between Commute 1.669 1.533
Time and Construction Cost (0.477) (0.485)

Regulation 0.171 0.234
(0.029) (0.036)

Year 89 0.167 0.163
(0.034) (0.035)

Year 90 0.120 0.115
(0.034) (0.034)

Year 91 0.067 0.064
(0.033) (0.033)

Year 92 0.034 0.033
(0.032) (0.033)

Number of Observations 198 198

Standard Error of Regression 0.148 0.150

R Squared 0.403

Notes: 1> Standard errors in parentheses.
2> Minimum monthly bill is based on 128 minutes of peak calling and 32 minutes of off-peak calling.
3> Instruments include an indicator variable for state regulation of paging, maximum marginal

state income tax rates, and state taxes as a percentage of personal income.
4> Mean commute time from home to work. Source: 1990 U.S. Census, Tape File 3c.
5> Source: "Boeckb Building Cost Index Numbers".
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1994 Price Relft5SiOD for Top 30 CeJ.luJar Markets
Left hand Side Variable: Lol of Price <1

variable QLS lY ~2

Intercept 0.612 1.'38
(2.047) (2.281)

Log of Income <3 0.194 0.094
(0.236) (0.260)

Lol of Population <4 -0.028 -0.030
(0.051) (0.052)

Lol of Commute Time <5 0.626 0.651
I (0.265) (0.269)

Relulation 0.149 0.198
(0.052) (0.074)

P.2

Number of Observations

Standard Error of Rqression

R Squared

58

0.147

0.395

58

0.149

Note.: 1> MiDimum 1DODIbJ)' bill iI buIcl OD 121l11!DDfM of peak oa1UII& IDd n IIIiDtII of off-puk eaUiq.
2> Iaauumtll" ~lude IQ ildicllOl' varilb1e for ._nplalloA of pqiDa, 1DIXim\Jlll marcbW'

.... iDcome lax. rUM, ami. slata taus .. & pe:nl4NIq. of,...:mal iuome.
3> Loa of p'" capira plrlOlW. iIlCOm.I. Source: Survey of Currenr. BIlIiMu. Apri11992.
4> Loa of populalion. Source: 1992 SwiJdcal AbaUIot.
5> W.u oommute time from hom. to wart. laurae: 1'90 V.S. CouuI, Tape Pile 3c.



Minimum CeUular Prices in Boston and Hartford
January and November 1994 <1

January 1994 November 1994 Percent Change

! 1
Regulated I Unregulated

,
i
'Soston 579.91 58;.99\ -12.41%

I

Regulated i
i

Regulated I
I

Hartford $93.31 $90.75
0

20 74"1

1> Minimum monthly bill Is bl. on 128 minutn of pelk cllllng Ind 32 minutll of off-pelk calling.



CELLULAR EARNINGS ARE NOT A RELEVANT INDICATOR OF COMPETITION

• The accounting rates of return relied upon by the CPUC fail to consider the depreciating
network infrastructure, the value of spectrum and marketing costs.

• The CPUC's comparison of returns to less risky businesses is misplaced.

• The CPUC's simplistic capacity utilization analysis ignores the fact that cellular is a
mobile service with unpredictable usage patterns. The data reflect sites operating in
excess of 100% capacity.

• The CPUC improperly disregards the scarcity spectrum value of the FCC License.

• The CPUC erroneously assumes that high market valuations result from entry barriers,
rather than investors' expectations of growth.

• The CPUC ignores the fact that cellular carriers reinvest earnings into technological
innovation and system expansion; AirTouch does not pay dividends.

• The CPUC has failed to demonstrate that rates of return in California are different than
in other states.

..
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THE CPUC'S MARKET SHARE ANALYSIS IS FLAWED

• The CPUC relies upon static duopoly market share data to predict competition in the
wireless market.

• The CPUC's HHI calculation is predicated on projections of share, rather than whether
the new competitors will have sufficient capacity to create competition.

• The CPUC's calculation fails to consider that it is competition at the margin which sets
prices and that 95% of the customer base remains untapped.

• The CPUC ignores the fact that the California market is less concentrated than any
other state. Nextel has entered the market; Cox PCS license has been issued, and
Pacific Telesis has retained an engineering firm to construct its PCS system.

• The CPUC underestimates the competition by PCS providers. In the first year of PCS
operation in the UK, cellular prices dropped 20-33% and 25% of all new activations
were attributable to PCS.

• The CPUC has not established a connection between the resellers' market share and
lower prices and chooses to ignore more efficient retail distribution channels.

• The CPUC's claim of "stable" market shares is not supported by the confidential data.
The market shares are consistent with a competitive environment.

+-



THE COST OF CONTINUED CPUC REGULATION

• Continued regulation will cost California consumers $240 million over the
next 12 months.

• Elimination of the mandated reseller margin will immediately lead to
decreased prices in California.

• Massachusetts market evidence demonstrates that deregulation lowers prices.

• Market conditions in California will ensure that rates are just and reasonable.

..



Preliminary Draft
Please do not cite or quote

The Cost of Cellular Telephone Regulation

Jerry A. Hausman1

MacDonald Professor of Economics, MIT
January 3, 1995

Cellular telephone has been in commercial operation in the U.S. for ten

years. Cellular telephone began in Chicago in late 1983 and in Los Angeles

during the 1984 Olympic Games. Operation then began within the next year in

the top 30 MSAs (Metropolitan Statistical Areas) and subsequently spread to

the rest of the approximately 300 MSAs and more recently the RSAs (Rural

Statistical Areas). Cellular telephone is now available almost everywhere

within the United States.

Cellular telephone has been, along with 800 telephone service, the great

success story of new telecommunications services offered in the past 40 years.

At the time of the AT&T divestiture when it was not clear whether AT&T or the

divested Bell Operating Companies (BOCs) would inherit the cellular spectrum

which the FCC had granted to AT&T, an AT&T prediction for cellular

subscription levels in the year 1999 was about 1 million. At year end 1993

with six years to go to reach the 1999 planning horizon, cellular

subscribership in the U.S. exceeded 16 million~ The BOCs received the FCC

cellular licenses at divestiture, and AT&T recognized its mistake in 1993 when

it paid $12.3 billion to buy McCaw, the largest cellular carrier in the U.S.

Thus, as of 1993 the divestiture decision for the BOCs to receive the cellular

licenses was worth about $50 billion.

Growth rates for cellular telephone have been in the range of 35-40% per

year over the past 5 years with no noticeable effect of the 1991-92 recession.

Indeed, during the first 6 months of 1994, cellular subscribership grew at

about 451. See Figure 1 for subscribership levels for the cellular industry.

While extrapolation is always a risky business, if cellular continues to grow

1 Thanks to Sarah Haag for research assistance. Paul Joskow provided
comments on an earlier draft.
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at 35% per year up through 1999, where I include other cellular-based mobile

telecommunications such as PCS (Personal Communications Services) and ESMR

(Enhanced Specialized Mobile Radio) which will be extremely close substitutes

to cellular telephone, by the end of 1999 subscribership levels would be at

about 97 million. Given that the total number of landline telephones in the

U.S. is about 130 million, this level of mobile telephone subscribership would

lead to a vast change in the use of voice telecommunications in the U.S. The

growth rate of cellular is unlikely to remain at 35% for the rest of the

decade; "S-curves" always reach an inflection point, although it is impossible

to predict when this inflection and slowdown in growth will happen for the

cellular industry. Nevertheless, continued growth of cellular telephone will

change American living patterns and working patterns beyond what anyone could

predict as recently as 1984.

Cellular telephone competition to date has been primarily between two

providers in each geographical area--the "duopoly framework". Resellers of

cellular service also provide some competition although the competition is

limited because of their requirement to buy wholesale cellular service from

the duopoly prOViders. While the FCC has not regulated prices and terms of

cellular carriers, some states have used different regulatory policies. About

1/2 of the states have not regulated cellular, while the other 1/2 the states

have regulated cellular. No state has used cost of service (rate of return)

regulation, but states have used the requirement of tariff filings, advanced

notice of price changes, and minimum margins to regulate cellular.

In this paper I use a data set which I have collected to estimate the

costs (or benefits) to consumers of cellular regulation. Cellular regulation

may provide an especially useful "natural experiment" because the cellular

technology used across the U.S. is identical. My findings are that cellular

regulation has a very high cost among two dimensions. First, cellular service

prices are about 17% higher in states which regulate cellular. However,

beyond the price effect, cellular penetration is lower in states that regulate

cellular because state regulatory commissions limit the terms on which



3

cellular companies can offer service and provide equipment. This limitation

or prohibition on customer specific terms and pricing typically arises from

prohibitions on "price discrimination" by regulatory commissions. The

negative effect on consumer welfare is quite large and has not been discussed

in previous investigations of the effect of regulation, e.g. Joskow and Rose

(1989) for a comprehensive summary of the effects of regulation in various

industries.

I also allow for the possible endogeneity of regulation using an

instrumental variables procedure. While endogeneity of regulation has been

considered to be a potential problem previously, I develop instruments here

which should provide useful instrumental variables in other regulated

situations. The large estimated effects of regulation persist when

instrumental variables are used to estimate the effect.

The findings of this study are likely to be of interest well beyond

cellular telephone. Other emerging technologies in telecommunications are

likely to have a limited number of firms competing because of the

technological characteristics of the industry with high fixed costs and low

marginal costs of service provision. Cable TV may be another example

currently emerging. If two or three prOViders emerge, e.g. the current cable

TV company, a telephone company, and a DBS provider, should competition or

regulation be chosen? Similarly, for residential telephone service the

current telephone company and the current cable company may well lead to a

duopoly outcome. These emerging situations will have an important difference

because one of the competitors will begin with almost all of the market.

Still, market share analysis, based on the DO] and FTC Merger Guidelines

(1992), will find that the markets will be "highly concentrated" for the

foreseeable future. Many state regulatory commissions are likely to decide

that regulation will be required for the foreseeable future as well. The

findings of this paper cast significant doubt on this conclusion. Imperfect

competition may do a considerably better job in terms of consumer welfare than

regulation.
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In Section 2 of the paper I will describe the licensing procedure used

by the FCC which led to the duopoly framework. Section 3 considers

competition in cellular telephone based on structural analysis. In Section 4

I consider the effect of price regulation of cellular services. In Section 5

I estimate the effect of non-price regulati~n of cellular. Lastly, in Section

6 I calculate the amount of lost consumer welfare because of cellular

regulation. Improper regulation of cellular has led to billions of dollars of

lost consumer welfare.

II. Licensing of Cellular Telephone

Cellular telephone technology was sufficiently developed to begin

operation in the early 1970's in the U.S; see Lee (1982) and Calhoun (1988)

for histories of development of cellular telephone. In practice, cellular

service in the U.S. did not begin until 1983. 2 This delay led to extremely

large losses in consumer welfare which I estimate subsequently. Clearly, the

demand for mobile communications existed in the U.S. in the 1970's. Here I

explain the delay caused by regulatory indecision and the subsequent licensing

procedure used by the FCC which was in charge of cellular spectrum.

The FCC could not decide whether to allow AT&T to provide cellular

service alone or to allow non-AT&T companies to provide cellular alone or to

allow competition between the two groups. AT&T had invented cellular and

argued because of significant economies of scale in spectrum usage that only

one cellular provider should be present in each MSA. Potential entrants into

cellular argued that cellular could provide competition to AT&T's landline

local monopoly at some time in the future so that AT&T should be barred from

cellular. The FCC made decisions and subsequently reversed itself. Finally,

in the early 1980's the FCC decided to allow two cellular providers in each

Z The FCC began its inquiry to reallocate additional spectrum for mobile
telephone in 1968. By the time cellular telephone began operation in the U.S.
in 1983, it had been in operation in both Scandinavia and Japan for over two
years using the AMPS technology invented at Bell Labs.
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~SA. This duopoly situation was a competitive departure for the FCC (although

competition did exist in the provision of IMTS). Interestingly, most other

nations followed the lead of the U.S. in initially alloWing for two cellular

companies. The FCC decided to award 20 MHz of spectrum to each of two

cellular providers with 10 MHz of spectrum kept in reserve. In 1986 the FCC

awarded 5 MHz of additional spectrum to the two cellular providers so that

each now has 25 MHz of spectrum.

The FCC awarded the B block cellular frequency to the wire line telephone

company in each MSA. Of course, this company was usually a BOC except for

areas where GTE or an independent telephone company was awarded the spectrum.

In a number of MSAs two or more wireline companies formed a partnership to

operate the so-called "',..,ireline" network. J To award the A block cellular

frequency the FCC originally decided to conduct "comparative hearings" to

decide who proposed the best cellular network. However, this procedure soon

promised to create a morass of evidentiary and legal wrangling so that the FCC

encouraged contenders to form partnerships. Companies such as Communications

Industries, MGl, Metromedia, the Washington Post, and LIN Broadcasting became

partnership members and were awarded the A block "non-wireline" franchises.

Because of procedural delays in awarding the non-wireline franchises,

the B block networks typically began operation about 12-24 months earlier than

the Block A non-wireline networks. The exceptions were Boston and Washington

where regulators delayed operation of the B block network until both could

begin operation. However, the 12-24 month wireline "headstart" had no adverse

effect on subsequent competition, and consumers had the advantage of earlier

use of cellular telephone. An important economic factor in the absence of a

heads tart effect is that the non-wireline carrier was able to resell the

wireline carriers service until it began operation. Most consumers did not

realize that they were using the B block, rather than the A block, network.

By now in numerous MSAs the A block carrier has significantly surpassed the B

3 For instance in New York NYNEX owns 54%, Bell Atlantic owns 36%, and
Sprint owns 10%.


