318 / THE RAND JOURNAL OF ECONOMICS

TABLE 4 U.S. Cellular Telephone Tndustry: Explaining Conduct (Nonlinear
three-stage least squares)®
Perfect
Parameter Competition Cournot Cartel
Variables Estimates of 6 (t-statistic) (z-statistic) (z-statistic)
BELLBELL 754 9.93 . 3.34 —-3.24
INDBELL 715 8.30 2.50 -3.31
BELLIND .835 16.62 6.70 —-3.30
INDIND 993 16.34 8.22 -12
t-statistic

Operators

REST .698 6.63

GTE . .558 4.19

CONTEL 423 1.99

Mccaw 307 ‘ 2.65

CENTEL 123 .90

BELLATL* 715 2.99

PACTEL* .594 341

USWEST* 352 . 2.49

BELLSTH* 331 2.17

AMERITECH* .011 :07

NYNEX* —-.092 -47

SWBELL* —.165 -.75
Regulation

No regulation 811 ' 16.71

REGLOW 157 2.95

REGHIGH —-.029 ’ —-.53
Structural variables

CROSSOWN 10.726 2.53

MULTIMARKET 9.085 3.06

LEAD —.181 ~1.30

AGE —.561 ~2.64

# Second-order conditions are imposed. We do not report the demand and cost parameter esti-
mates, in order to focus on conduct. Both the cost and the demand parameter estimates are essen-
tially unchanged. Elasticities are evaluated at sample mean. RBOCs are indicated by an asterisk.

market characteristics or firm dummies. 'The first set of results refers to competition
among RBOCs and independent companies. We reestimate the model (1a) and (5a)
specifying (6) as

0 1 v if monopoly period
“ vBELLBELL + v,INDBELL + v, BELLIND + v, INDIND if duopoly period,
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where BELLBELL is one whenever two Bell companies compete, INDBELL is one
when the wireline is an independent telephone company and the nonwireline is a Bell
company. BELLIND and INDIND are defined accordingly (see above for data infor-
mation). The dummy variables and their occurrences in our sample are given in Table
2. The estimated conduct parameters are reported in Table 4.2

It can be seen in Table 4 that all industry structures are more collusive than Cour—
not. Thus RBOCs as well as independent firms are part of a collusive outcome. More-
over, for industry structures where at least one firm is a RBOC, no significant difference
in @ from the overall industry average reported in Table 3 can be detected. This is not
true, however, for the industry structure where both operators are independent, which
occurs in about 22% of our markets (see Table 2). In this case, we find a significantly
higher 6 than the average industry level. Most important, we cannot reject the hypoth-
esis of cartel behavior for independent operators (¢-statistic of —.12).

The second set of results attempts to identify individual firms’ behavior directly.
We therefore specify (6) as follows:

1 if monopoly period
2 Y; if duopoly period,

where the D’s are the firm dummies as reported in Table 2. Note that typically two
dummies will be on, since by definition we have two operators in each market. Therefore
one cannot interpret the y parameters as the respective 6 in the markets concerned. The .
correct interpretation is that a particular v, is operator i’s contribution to the industry’s
6. The results are reported in Table 4 and show that there is a considerable variance in
collusive behavior across operators. In particular, all but one of the independent operators
increase the level of collusion significantly. The highest contribution to § among the
independents is found by the REST (which is an aggregate dummy of the remaining
independent operators). The second-highest contribution is attributed to GTE, followed
by CONTEL and MCCAW. The only exception among the independents is CENTEL,
with no significant contribution in 6. The results on the RBOCs are quite different. Three
RBOC operators are not significantly colluding at all: AMERITECH, SWBELL, and NY-
NEX, with the last two actually reducing the industry 6. We conclude that in terms of
directly identifying operators that are colluding, we again find that many of the inde-
pendent firms are charging higher prices for their services. This is consistent with the
previous findings that there is no evidence the RBOCs are setting higher prices than the
independents. We now turn to one possible explanation of this fact.

The next set of results refers to the issue of the impact of the regulatory environ-
ment on conduct. As discussed above, the articles by Hausman (1995) and Shew (1994)
illustrate that regulation can have a positive effect on prices. To test the impact of
regulation on conduct, we specify

1 if monopoly period
* |m + v,REGLOW + v;REGHIGH if duopoly period,

where REGLOW is a duminy variable defined as ‘“low regulation,” where operators
were asked to file prices with the public utilities commission on a voluntary basis.
REGHIGH is equal to one when operators were required to report their prices. Markets

20 To simplify the exposition and because the results are essentially unchanged we do not report pa-
rameter estimates of the cost and demand equations again.
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with low regulation occur in 26% of the cases, whereas 24% of the markets are clas-
sified as high-regulation markets (see Table 2). As can be seen in Table 4, low regu-
lation has a statistically significant effect on conduct (#-statistic of 2.95), whereas high
regulation has no significant impact. Moreover, low regulation has a positive impact,
which implies that regulation tends to increase prices. This is consistent with the find-
ings of Hausman (1995) and Shew (1994). Hausman, in particular, argues that regu-
lation might lead to higher prices by allowing firms to collude. Interestingly, it appears
from the results in Table 4 that the ability to voluntarily report prices (rather than
mandatory reporting) is a better instrument to facilitate collusion. This might be due
to signalling behavior, where the signal carries no value if mandatory. In general, the
above evidence. suggests that the relationship between regulation and higher prices
might be nonlinear, and that regulation per se might not lead to lower prices.

The last set of results refers to explaining conduct in terms of market and own-
ership characteristics. As discussed in Section 2, we test whether multimarket contact
and/or cross-ownership explain collusion and therefore higher prices. As we have ar-
gued above, we need to control for other factors that might possibly explain conduct.
Here we have chosen to control for (i) long lead times, that is, the time the monopolist
has before a second entrant appears, and (ii) given that there is no explicit public rate
oversight or approval system, we hypothesize that operators, over time, may learn to
recognize the lack of exogenous enforcement mechanisms to prevent collusion. Under
such circumstances, industry experience and a lack of regulatory intervention is hy-
pothesized to increase the level of market power over time.

As before, we reestimate the model, allowing (6) to take the form

0 = 1 if monopoly period
o v CROSSOWN + v,MULTIMARKET + v,LEAD + v, AGE if duopoly period,

where CROSSOWN is a dummy variable that indicates whether the two competitors
are partners in any other market, MULTIMARKET measures the total number of markets
‘where the two competitors face each other, LEAD measures the length of the monopoly
period (the monopolists’ lead time over the second entrant), and AGE measures the
number of months since the introduction of cellular service in a given market.

Table 4 shows the results from reestimating our model, allowing for 6 to depend
on these structural variables. It can be seen that we find significant cross-ownership
effects (¢-statistic of 2.53) in the mobile telephone industry, indicating that if operators
co-own an operating license elsewhere, they tend to collude more. Since independent
operators have fewer restrictions to co-own other operators than the RBOCs do, this
result explains our earlier findings in which RBOCs collude less than independent
operators. In other words, one reason that RBOCs collude less is that they co-own
less.

We also find empirical support for multimarket effects. Recall that we reject con-
stant returns to scale, which is a sufficient condition for multimarket effects to be
theoretically plausible. According to our results in Table 4, multimarket contact sig-
nificantly increases collusion (z-statistic of 3.06), supporting the model by Bernheim
and Whinston (1990). This finding is consistent with the empirical analysis performed
by Evans and Kessides (1994) for the airline industry. They find that fares are higher
on routes where the competing carriers have interroute contacts.?!

On the other hand, we do not find any empirical evidence that the incumbent’s lead
time has any impact on prices after the entry of a second operator. Finally, it appears that

2l Reportedly, airlines were reluctant to undercut competitors in fear of retaliation. This conduct was
referred to as living by the “Golden Rule.”
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the data are consistent with a downward trend on prices, since AGE has a significantly
negative impact on prices (s-statistic of —2.64). This indicates that despite a generally high
level of collusion in the industry, there is a trend toward a more competitive environment.

6. Conclusions and policy implications

®  In this article we estimate a structural model of competition for the U.S. cellular
telephone industry in order to determine the degree of competition and its sources. The
unique regulatory environment in this industry allows us to make several important
simplifications that make it possible to address and identify issues of collusion and its
driving forces in an efficient and consistent way. In particular, we can exclude pre-
emption behavior, and more important, we can use the monopoly period to test the’
appropriateness of our empirical model.

We find a need for public concern, as the duopolistic industry structure generally
appears to be significantly more collusive than a noncooperative duopoly. The evidence
suggests that cellular prices are significantly above competitive levels. Although firms
offering cellular services can point to the rapid availability of service as the primary
result of FCC policies to restrict entry, it appears from our study that certain firms
nevertheless obtain higher-than-normal rents, given such an industry structure. We find
that it is not the RBOCs but rather the independent operators that realize the highest
markups. In fact, in markets where independent operators face each other exclusively—
this structure occurs in about 22% of our markets—we find outright cartel pricing. It
is also clear from our analysis of the operators’ conduct that there is considerable
variance in behavior among markets and operators. Regarding regulation, we find ev-
idence that regulation might lead to higher prices but that the relationship between the
level of regulation and collusive conduct might be nonlinear. Finally, we investigate
the underlying market and organizational structures that might explain competitive
behavior further. In this article we have shown that cross-ownership and multimarket
contact are important factors in explaining noncompetitive prices. '

Our model, while based on the U.S. cellular telephone industry, extends earlier
models of market power by explicitly considering factors that contribute to collusive
conduct. These have included variables capturing various industry structures. Similar
extensions would appear possible for similar situations where governments, in efforts to
introduce market economies to traditionally regulated monopolistic markets, opt to de-
termine the level of competition based on the explicit number of competing firms. Such
4s the case in a number of countries for cellular services, cable television services, air
transportation routes, public utilities, and medical services. Should limited-entry schemes
be adopted for these industries, they should be accompanied by some form of oversight,
especially with respect to cross-market ownership or multimarket contact. Recently, for
example, the FCC has been awarding Personal Communications Services (PCS) licenses
per local market area, as in the cellular industry. Our study suggests that particular
concern should be given to the resulting market and organizational structures, as well as
to the impact of two or more entrants per market, in order to ensure competitive pricing.
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Collusive conduct in duopolies: multimarket
contact and cross-ownership in the mobile
telephone industry
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With the deregulation of the telecommunications industry, a variety of industry struc-
tures have been created in hopes of increasing competition. One example is the li-
censing of cellular telephone services in the United States, where the FCC created
duopolies in which two firms were granted licenses to compete in strictly defined prod-
uct and geographic markets. Taking advantage of the unique regulatory environment,
we test to what degree duopolistic competition leads to competitive market outcomes.
We find that cross-ownership and multimarket contact are important factors in ex-
plaining noncompetitive prices.

Cellular phone users are finding that the price of making wireless phone cails has remained high—in some
cases, as much as 80 times the price of a conventional call.

The New York Times (November 1992)

1. Introduction

B  Proponents of more competition in the U.S. telecommunications industry have
often argued that increased competition drives down end-user service prices. In the
case of the mobile (cellular) telephone industry created in the United States in late
1983, the U.S. Federal Communications Commission (FCC) has used two approaches
to reduce competition and increase benefits to consumers. First, the FCC introduced
competition by granting two licenses within a strictly defined geographic region, there-
by creating a regional duopolistic market structure. Second, prices might be kept low
through some sort of regulation. Casual empiricism suggests that the intended effect
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of these measures on prices has yet to materialize in some service areas (as claimed
by the New York Times article).! The absence of a service price decline has resulted
in calls for broader deregulation and an opening of such markets to more competitors.
In this article we study the structure of competition provided by the second entrant in
the U.S. mobile telephone industry.

With respect to cellular telephone service, the FCC implemented rules that im-
plicitly considered the high uncertainty of demand faced by potential service provid-
ers, the high up-front risks and costs in developing cellular networks, and the public
need for mobile communications services, which was at the time reflected by over-
subscriptions and waiting lists for existing substitutes (e.g., improved mobile tele-
phone service (IMTS)). For each geographic market, two licenses would be granted
to different operators, one with previous experience in traditional telephony (the wire-
line licensee) and the other to any private entity (the nonwireline licensee).? Public
oversight on pricing Or operating policy was not imposed given the establishment of
a duopolistic structure, which was deemed sufficient to engender competitive behav-
ior. In 1983, when these policies were first being implemented, many industry reports
questioned whether a second entrant would ever be profitable given pessimistic de-
mand forecasts. In return for their risk taking, the two firms might have reasonably
anticipated that no third entrant would have been allowed into the market for the
foreseeable future.? v

This article studies whether limited entry regulatory policies, and in particular the
duopolistic regulatory system prevailing for the U.S. cellular telephone industry, lead
to collusive conduct and therefore high prices. We do this by taking advantage of the
unique regulatory environment in this industry: monopoly followed by duopoly. In
particular, we can exclude preemption behavior, and most important we can use the
monopoly period to test the appropriateness of our empirical model. In a second step
we explain the degree of collusion in terms of various firm, market, and regulatory
variables. In particular, we focus on two main characteristics: multimarket contact and
cross-ownership. Our analysis uses panel data collected in the United States over the
period 1984 to 1988. We employ a structural model of competition, allowing for a
simultaneous determination of demand, cost, and conduct (see Bresnahan (1989) for a
survey). Our model of market power is similar to that previously used in a variety of
industries, including the cable television industry (see Rubinovitz (1993)). Moreover,
we consider the effect of regulation on prices, which connects our analysis to the
articles by Hausman (1995) and Shew (1994), both of which look at the impact of
regulation on prices. The advantage of our setup is that we can test for the effect of
regulation on conduct (not prices) in a fully specified structural model.

Our analysis reveals that cellular prices are significantly above competitive, as well
as noncooperative duopoly levels. We also find considerable variance in pricing be-
havior across markets and operators. In a second step we explain the identified conduct
in terms of various market, organizational, and regulatory factors that explain compet-
itive behavior. We find that cross-ownership and multimarket contact are important
factors in explaining noncompetitive prices. Important policy implications are dis-
cussed.

! Price reductions for communications equipment, however, have been more substantial.

® The justification for establishing a duopolistic market structure was based on a drawn-out process of
public hearings and submissions to the Federal Trade Commission by interested parties (often potential
wireline and nonwireline firms). Further information on the historical justification for cellular regulatory
policies can be found in Berresford (1989), Danner (1991), and Franklin (1986).

3 The FCC is currently in the process of allowing additional entry in the form of Personal Communi-
cations System licenses. As these have been in operation no earlier than 1995, they have had no influence
on competition during the study period (1984-1988).
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The article is organized as follows. Section 2 describes certain institutional char-
acteristics of the cellular telephone industry, discusses related work, and describes our
modelling approach. Section 3 introduces the basic model. Section 4 develops the
empirical model we use to detect market power, and Section 5 summarizes our empir-
ical findings. We draw conclusions in Section 6.

2. Market structure, modelling issues, and related research

®  In the early 19805, Federal Communications Commission (FCC) guidelines sub-
divided the United States into 305 nonoverlapping markets defined by strict geographic
boundaries that correspond to standard metropolitan statistical areas (SMSAs).* Within
each market, two companies were awarded licenses to provide competing mobile cel-
lular telephone service. One license (called wireline) was awarded based on a com-
parative hearing (for the larger markets) or lottery (for the smaller markets) to firms
that provide local fixed telephone service to the market in question: a regional Bell
operating company (RBOC) or a local independent telephone company not affiliated
with the RBOCs. The second license (called nonwireline) was awarded to any private
U.S. citizen or company via comparative hearing or lottery. Licenses were awarded
over a multiyear period beginning in 1983, by ten market tiers. The first tier consisted
of the 30 most populous markets (SMSAs). The remaining licenses were awarded over
time by remaining tiers that consisted of 30 to 65 markets each. For each nonwireline
license, the number of applicants ranged from 6 to 579 per market; the number of
wireline applicants was often only one or two. Following a startup period in which
local construction permits for antenna sites (cell cites) were granted and outstanding
litigation issues were resolved, a licensee began offering public mobile telephone ser-
vice. Generally, the first company to offer service in the market was the wireline
licensee, which enjoyed a monopoly status until the nonwireline operator began offering
service. The entry of the second operator resulted in a restricted duopoly in that, by
law, there is no threat of a third entrant. The first entrant, in all cases, foresaw the
duopoly period, as the second license was granted only to firms that had the intention
to build a cellular system. By the early 1990s, virtually all 305 metropolitan cellular
markets had both licensees operating their networks. The first cellular system began
offering services in Chicago by the wireline licensee (Ameritech Mobile) in October
1983; it enjoyed a monopoly period of some 14 months until the second entrant (Cel-
lular One) appeared in January 1985. The next wireline licensee (NYNEX) offered
service in April 1984 in New York City. By December 1984, there were 24 wireline
licensees and 7 nonwireline licensees offering service in 25 markets. By July 1988,
-these figures had reached 223 wireline licensees and 130 nonwireline licensees in 233
markets.

This unique market structure and the regulatory environment leads to a number of
interesting simplifications and testable hypotheses on market performance. Each cellulat
telephone market resembles an observation in a repeated experiment: competing prod-
ucts/services are relatively homogeneous, firms have similar production functions, pric-
es and product offerings are public knowledge, services are ‘“perfectly mobile” in that
consumers/products do not travel distances as a requisite for purchase, and consumers
can switch from one service provider to another, usually without high explicit cost.’

4The FCC divided the country into contiguous geographical areas consisting of metropolitan service
areas (MSA) and rural service areas (RSA). The geographic definition of an MSA corresponds to the one
used by the Census Bureau to define SMSAs. Therefore, MSAs are delimited by SMSAs.

5 While we assume low switching costs, it should be noted that some may have been present. During
the period studied, however, consumer switching was more commonplace compared to later periods (i.e.,
there was higher *““‘churn’). This decline in switching is due to annual service contracts that involve a free
handset coupled with a one- or two-year service contract to recover the costs. Such contracts, however,
became common after the study period.
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The industry structure is rigidly regulated: a monopoly period followed by a duopoly
period. One advantage of this regulation is that we do not need to control for entry
deterrence. As discussed above, the FCC issued at most two licenses to operate cellular
telephones for each geographical region, and there was no overt or immediate contro-
versy that the duopolistic structure would persist for the foreseeable future. As there
have been many applicants for each license, presumably because cellular telephony is
perceived as a very profitable industry, there has been a period of monopoly, followed
by duopoly, in virtually all markets. Since the second entrant always entered, it seems
reasonable to assume that entry deterrence is not a feasible strategy. Moreover, the
length of the monopoly period (we call this lead time below) is not a function of the
monopolist’s behavior, but purely influenced by technical constraints. This rules out
any preemption behavior during the monopoly period, which implies that the monopoly
period must be characterized by “nonstrategic’” monopoly pricing. We shall return to
this point in the next section. More important, preemption during the duopoly period
is ruled out by the regulatory environment. Given this regulatory environment, pricing
during the duopoly period is therefore determined by internal market forces alone.

This article empirically estimates the degree of competition in the duopolistic mar-
ket setting of the cellular telephone industry. Our first goal is to address the following
question: Does the entry of a second operator lead to market prices in line with two
noncooperative firms, or do firms tacitly collude? (See Fudenberg and Tirole (1991)
for a summary.) Second, we shall attempt to explain the degree of collusion in a given
market in terms of organizational, market, and regulatory factors. In particular, we focus
on two main characteristics: multimarket contact and cross-ownership. We now briefly
discuss these factors. :

Collusion might emerge from the multimarket nature of this industry. Operators
of cellular licenses are present in several geographical markets, on average about 19
markets. For example, some companies own licenses in multiple markets due to the
lottery outcome or subsequent mergers and acquisitions of licenses. This implies the
possibility of strategic market interdependence, both static and dynamic. Bulow, Gean-
akoplos, and Klemperer (1985) investigate the effects of cost- and demand-based link-
ages across markets in a static oligopolistic framework. However, for the cellular
industry it does not seem reasonable to allow for such explicit interdependence: neither
costs nor demand are interdependent.” Bernheim and Whinston (1990) explicitly assume
away any cost and demand interlinkages and show that collusion through multimarket
contact may arise in a repeated game setup. They point toward a variety of asymmetric
market conditions that need to be present, which allows firms to pool the incentive
constraints across the markets, leading to more collusive outcomes than would be sup-
portable by trigger price strategies in each market separately. In particular, Bernheim
and Whinston show in their ‘““irrelevance result” that multimarket contact does not
enhance firms’ abilities to sustain collusive prices whenever firms are identical, markets
are identical, and the technology exhibits constant returns to scale. Given these pos-
sibilities of pooling constraints, firms allocate their ‘“‘slack enforcement power” to mar-
kets where the incentive constraint is violated, enabling firms to sustain more collusive
outcomes (see Bernheim and Whinston (1990)). A test for multimarket effects would
then be that collusion is more likely to emerge in situations where firms have contact
in many markets. The empirical implementation of such a test poses another well-
known difficulty. Empirical studies of multimarket effects face the problem of differ-
entiating between market-specific factors (entry barriers, demand conditions,

6 An implication of the above discussion is that we can treat entry as exogenous. For models of’
endogenous entry, see the work by Bresnahan and Reis (1990, 1991a, 1551b).

7 The availability of roaming might introduce the possibility of demand interdependence. We believe,
however, that it is likely to be of minor importance and assume that no such interdependence is present.
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concentration) and external factors, such as multimarket contact.® Using the unique
regulatory environment discussed above, our structural model of competition will be
able to separate these market-specific effects from the multimarket external factors.

There might also be collusion through cross-ownership. Besides the fact that firms
have multimarket contact, they often co-own an operating license in a given market.
The extent to which firms behave on a corporate basis, as opposed to a market-by-
market basis, may reduce the independence of strategies across markets and facilitate
collusive behavior. Considering such cross-market behavior is especially critical in
cases where a wireline operator (company A) is competing against a nonwireline op-
erator (company B) in one market, and the same two companies are joint venture
partners in, say, the nonwireline operation (company C) in a second market. One would
expect that collusion is more likely in markets where firms in the same family of
companies are in competition. The literature on cross-ownership shows that increased
cross-ownership yields a more collusive outcome (see Farrell and Shapiro (1990) and
Reynolds and Snapp (1986)). A notable exception is the article by Malueg (1992).
Using a supergame approach, he shows that depending on the demand structure, in-
creased ownership may decrease the ease or likelihood of collusion. This result is
driven by the fact that cross-ownership alters the incentive constraint to deviate from
the collusive outcome in a nontrivial way. Generally speaking, whether cross-ownership
facilitates collusion in a dynamic setting is thus an empirical question, to which we
hope to contribute some evidence in this article.

As is usually the case in empirical analysis, there are numerous other factors
influencing pricing during the duopoly period besides multimarket contact and cross-
ownership. Although these other factors are not the primary focus of this article, it is
still necessary to control for them in order to obtain consistent estimates of our main
effects. These other hypotheses include the conjecture that in markets where the first
entrant has a long lead time over the second entrant, the latter firm will have less
incentive to engage in competitive rivalry and may opt to tacitly collude with the
former.® A second variable is a simple time trend, in particular the age of the market,
which controls for any other factors that exert significant downward (or upward) pres-
sure on prices over time. These might include the ability of the duopolists to search
out and implement an optimal pricing strategy. Finally, there is the possibility of col-
lusion in a repeated game. Any collusive outcome can be an equilibrium in a supergame
using punishment strategies.'® Our empirical model will allow for such equilibria, al-
though we do not explicitly model equilibrium price wars. Equilibrium price wars occur
when firms implement punishment strategies to enforce collusion in an uncertain en-
vironment (see Green and Porter (1984), Abreu (1986), Rotemberg and Saloner (1986);
see also Porter (1983) and Brander and Zhang (1993) for empirical tests of switching
regimes).'" '

8 Empirical work includes Mueller (1977), Heggestad and Rhoades (1978), Scott (1982), Rhoades and
Heggestad (1985), and Mester (1985). For a recent test of multimarket collusion in the airline industry, see
Evans and Kessides (1994). :

9 Shew (1994, p. 11) argues that “it was clear that many of the wireline licensees would enjoy repu-
tational and head-start advantages that would reduce the competitiveriess below what one might expect to
see in a duopoly market.”

1% One such punishment strategy might involve the incumbent’s (usually the wireline that also owns the
fixed telecommunication network) threatening less favorable terms for access to the fixed network unless the
entrant cooperates. We thank the referee for pointing this out to us. i

" In some cellular markets, multiple resellers were permitted to offer service in addition to the official
license holders (i.e., ““resellers” of the airtime). Clearly, the existence of these resellers should place down-
ward pressure on prices. While our prices cover reselling, this activity was limited in nature during the study
period.
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We also consider the effect of regulation on prices, which connects our analysis
to the articles by Hausman (1995) and Shew (1994), both of which look at the impact
of regulation on prices. Generally speaking, they both find significant evidence that
regulation leads to higher prices in many markets. They conclude that regulation is an
imperfect instrument to reduce prices. The advantage of our setup is that we can test
for the effect of regulation on conduct (not prices) in a fully specified structural model.'?

In the next section we propose a structural model that measures the extent to which
firms compete in restricted duopolies, such as the cellular telephone industry. We also
consider variables that might explain the level of collusion in such duopolies, including
multimarket contact and cross-ownership. The structural model is then estimated usmg
data collected from the cellular telephone industry.

3. A model of the cellular telephone industry

m  To assess the degree of competition in the cellular industry we employ a structural
duopoly model at the industry level (see Bresnahan (1989) for a survey).'> As discussed
in the previous section, the unique regulatory environment of the industry during the
study period allows us to make several interesting simplifications. In particular, we can
rule out any entry detetrence strategy for either the monopoly or the duopoly periods.
An implication of the above argument is that the monopoly period must be character-
ized by “‘nonstrategic’’ monopoly -pricing behavior.

There are several ways to take advantage of this unique institutional structure. One

"way to proceed could be to “calibrate’” our model using the monopoly period as the
period where conduct is known (i.e., monopoly behavior). This procedure might be
particularly attractive in situations where data on marginal cost are unavailable. Since
we have data to estimate marginal costs, we prefer not to calibrate our model based
on this procedure. Instead, we use the monopoly period to perform a specification test.
It is well known that the empirical estimation of conduct depends crucially on the
correct specification and estimation of marginal costs and marginal revenue functions.
Misspecification of marginal costs and demand elasticities, for instance, has a direct
impact on the inferred degree of market power. Given that we “know” market power
during the monopoly period, we can test for the correct specification of costs and
demand. If our model predicts monopoly behavior correctly, we can be more confident
that the model is not misspecified. '

As discussed in the previous section, the duopoly period is more complicated,
however. There are potentially several market structure characteristics that could lead
to collusion. We wish to focus our attention on empirically identifying two such struc-
tural characteristics. First, many of the operators face each other in more than one
market (the multimarket effect). Second, there are instances where two competitors in
one market jointly own part of a license in another market (the cross-ownership effect).
The institutional constraints discussed above present us with a rather unique empirical
opportunity to estimate these effects.

We proceed with the following monopoly-duopoly model. To properly 1dent1fy
conduct, we need to specify demand and cost conditions. We assume that firms in the
cellular telephone industry face a market demand function of the following type:

12 In a recent dissertation, Ruiz (1994) estimates a reduced-form price equation. She considers regulation
and its implication on prices and concludes that the empirical tests ““do not provide compelling arguments
for policy recommendations.”

13 An incomplete list of the literature on static specifications of structural estimation or calibration of
oligopolistic conduct includes Iwata (1974), Gollop and Roberts (1979), Appelbaum (1982), Slade (1986),
and Brander and Zhang (1990). Dynamic contributions not mentioned earlier include Bresnahan (1987) and
Slade (1987, 1992).
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szzf(QIrs+QZt::Zts)t=L---;T; S=1,...,S, (1)

where s is the market subscnpt in our case the geographical region (i.e., the SMSA),
t is the time period, g,, is the quantity produced and sold by firm i at price p, Z, is a
vector of market-specific, exogenous factors affecting démand, such as market popu-
lation, percentage of high-potential business establishments, and a time trend to pick
up market growth. Costs are modelled by specifying the following firm-level cost func-
tion:

Cits = F, its + CVC(CL'm wts): (2)

where F represents firm-specific fixed costs,'* and variable costs depend on output and
a vector of market-specific factor prices (w), which include wages, energy prices, capital
costs, operating expenses, and rent. Given the above cost and demand conditions, the
corresponding first-order condition is given by

op,(-
A’i%g%n + pi() — MCy (1) = 0, 3

where MC, () is the marginal cost function, defined by aCY¢(-)/dg,,. The parameter A
measures the degree of collusion. If A = 0, prices equal marginal costs and the industry
is perfectly competitive. A = 1 is consistent with Nash behavior, whereas A’s larger
than one imply collusive price setting. Monopoly pricing is identified whenever
A = N (where N is the number of symmetric firms in the industry). Since our unit of
observation is a market at a point in time, we proceed by summing (3) over firms,
- yielding

apu(')

A
00,

N
Q, + Np,() — 2 MC,,() = 0. )

For the monopolist this expression is identical to (3). At this point we assume that the
individual firm’s marginal cost funcuons are symmetric, which implies that g,, = ¢a,.
Thus we can rewrite (4) as

apl:(')

0.

le + pls(') MC15<QM! wts) = 09 ' (5)

which can be estimated with industry-level data. Note that § = A/N. Therefore, perfect
competition is consistent with a 6 of zero. A 8 equal to 1/N is indicative of Nash, and
finally monopoly is consistent with § = 1. The assumption that firms have the same
marginal costs excludes the possibility that the entrant has a cost disadvantage, even
initially. To the extent that the entrant needs some time to become as efficient as the
incumbent, the conduct parameter in (5) would not be estimated consistently. A higher
‘0 might in that case be incorrectly interpreted as collusion.

In order to explain conduct further, we allow 8 to depend on a variety of market
characteristics, that is,

0 = flie), (6)

4 This could be interpreted as a fixed effect, measuring efﬁciency or productivity differential across
firms.
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where p, is a vector of market characteristics such as multimarket contact and cross-
ownership. It should be noted that the empirical implementation of the above model
will estimate (6) simultaneously with the demand and cost equations. In other words,
we do not first estimate “average” conduct (from equation (5) for example) and then,
in a second step, estimate (6) conditionally on (5).! This assures that our estimates are
consistent, which is of course essential in light of our stated goal to disentangle the u,,
effects from other market-specific factors.

One more observation might be in order regarding the possibility of collusion
through repeated play. Since there are no apparent price wars during the study period
of 1984-1988, the mobile industry is not an ideal dataset for identifying periods of
collusion from punishment phases. Nevertheless, in a world of certainty, collusion
through repeated play is possible without punishment being observed. As long as the
game played is repeated (not dynamic), our model will be able to allow for collusion
from repeated play. However, we need to assume that the payoffs, that is the demand
and marginal costs functions, are not misspecified and are stationary. This observation
adds to the significance of the specification check for the monopoly period, to which
we now turn.

4. Specification and empirical implementation

m  The empirical implementation of the above model involves the specification and
estimation of equations (1) and (5), subject to (6). Before we discuss the functional
specification we describe the data used in the empirical analysis below.

O Data. The data used in this study cover four areas: (1) service prices and output
quantities, (2) input factor prices, (3) demand variables, and (4) industry structure
variables. The data sources are as follows. Service prices were collected from Cellular
Price and Marketing Letter, Information Enterprises, various issues, 1984—1988. Out-
put variables (cell sites and startup dates) were collected from Cellular Business, var-
ious issues, 1984-1988. Factor price indexes/variables were collected from U.S.
Department of Labor, Bureau of Labor Statistics; U.S. Department of Energy; BOMA
Experience Exchange Report: Income/Expense Analysis for Office Buildings, Building
. Owners and Managers Association, 1984—1989; and Statistical Abstracts of the United
States, 1989. Demand variables were collected from the U.S. Department of Commerce,
Bureau of the Census, using FCC Cellular Boundary Notices, 1982—-1987, available in
the Cellular Market Data Book, EMCI, Inc. Ownership data across cellular markets
were collected from public filings with the FCC. Summary statistics of all the variables
discussed below are provided in Tables 1 and 2. The study period begins in December
1984 and ends in July 1988. During this period most cellular markets experienced both
a monopoly and duopoly period.

Service prices and output. Our analysis uses retail prices. Wholesale prices offered by
operators during the study period consisted of quantity discounts for users purchasing
more than one subscription. These prices were mostly offered to larger corporate ac-
counts, as opposed to small business and individuals. During the study period, cellular
operators self-reported price and product offering information. In addition to the initial
prices set by the first entrant, prices were collected for either operator when these
changed. We define the price of a single cellular subscriber as the monthly bill paid
for a given level of usage. Most cellular operators offer nonlinear prices in the form

15 A recent study that has used the conditional two-step approach, where conduct is estimated in a first
step followed by a further explanation of it in a second step, is Brander and Zhang (1990). Generally speaking,
this approach increases the efficiency of the results and' thus increases the statistical significance; however,
results are inconsistent. By contrast, our simultaneous approach is similar to that of Mayo and Otsuka (1991).
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TABLE 1 U.S. Cellular Telephone Industry: Data

Variable Mean Minimum Maximum
P : 196.26 60.00 304.00
0 15.75 1.00 119.00
TIME 21.44 3.10 57.90
POP 19 0 1.50
BUSINESS 2,179.26 21.38 139,880.00
ENERGY 1.77 70 4.43
PRIME 9.51 7.75 11.00
WAGES 522.63 276.06 1,304.79
RENT 1597 8.10 36.12
OPERATE 6.68 3.13 . 14.69
CROSSOWN 33 0 1.00
MULTIMARKET 3.50 1.00 10.00
LEAD 10.53 0 33.84
AGE 10.91 0 85.78

Notes: Number of observations = 557. The units of the variables are as follows: P =
monthly bill, @ = number of cell cites, TIME = trend in months, POP = market population
in millions, BUSINESS = number of high-potential business establishments, ENERGY =
average monthly cost per square foot, PRIME = prime lending rate in %, WAGES = average
weekly salary, RENT = average monthly office rent, OPERATE = average monthly oper-
ating expense per square foot, MULTIMARKET = number of markets, LEAD = in months,
AGE = in months, CROSSOWN = dummy. All monetary units are in dollars.

of multiple price plans, from which consumers self-select the plan that would minimize
their monthly bill. A typical price plan is a two-part tariff with a peak-load component.
A plan has a monthly access fee, a price per minute of peak-hour “air time” usage, a
price per minute for off-peak usage, and, in some cases, a given number of peak and/or
off-peak minutes included without charge. Three plans are generally offered: (1) a
“high usage plan,”” which has a high access fee with a large number of minutes in-
~ cluded, and low air time fees per minute; (2) an “average usage plan,”” which has a
" modest access fee and number of minutes air time included, and moderate air time
charges; and (3) a “low usage plan,” which often has no monthly access charge or
free minutes included, but has high per-minute air time charges—this plan is designed
for households or other infrequent users. The level of discrimination (or number of
plans) varies across markets/operators, with some firms offering only one plan and
others offering as many as six. Three prices were calculated for each time observation
based on three levels of monthly usage: 5 minutes (P1), 500 minutes (P2), and 3,000
minutes (P3) of monthly peak air time usage. For a given usage level, a monthly bill
was calculated by assuming that the consumer chose the least expensive plan. These
three usage levels were chosen based on various simulations of cellular price plans.
The results reported here are based on a usage of 500 minutes for two reasons. The
choice of plans over time is relatively invariant for consumers who use between 300
and 1,000 minutes per month. In other words, a consumer who uses 300 minutes will
choose the same plan as a consumer who uses 1,000 minutes. The monthly bills gen-
erated for any usage level in this range will exhibit the same variance across markets,
and over time. The second reason to use 500 minutes is that operators see such a level
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TABLE 2 U.S. Cellular
Industry: Dummy
Variables
Variable % Occurrence

BELLBELL A2
INDBELL 05
BELLIND : .62
INDIND 22
CONTEL ’ .06
GTE ’ 12
MCCAW .16
USWEST .10
CENTEL .09
PACTEL 07
SWBELL 13
AMERITECH .10
BELLATL .10
NYNEX ' .10
BELLSTH .19
REST 49
REGLOW ' 26
REGHIGH C24

as depicting the “typical” cellular subscriber. It should be pointed out that the results
based on other usage levels are essentially unchanged.

Output levels are not directly observable, since operators are not required to report
their subscriber levels to public authorities. Instead, data were collected on the number
of cellular antenna sites used by operators over time and across markets. Each cell site
represents from 1,100 to 1,300 subscribers each, depending on the engineering config-
uration of the local network. As such, the total number of cells in a given network can
act as a proxy for the industry’s output (Q). On the other hand, it is not clear in the
context of our model that output (subscribers) and cell sites (capacity) lead to the same
inference about collusion. This might be due to the lumpiness of capital investment in
a growing market or because the load profile of cellular calls has been changing over
time, and the relationship between load profiles and cell sites is unclear. In addition,
firms might hold less excess capacity when demand grows more than expected. This
could be interpreted as less “‘output” and therefore collusion. Alternatively, firms may
hold excess capacity in order to avoid congestion (and improve quality). In order to
support the assumption that cell sites are a reasonable proxy for subscriber output, we
have done an .additional analysis based on a limited sample of markets where both
subscriber and cell-site data were available at the firm and market level. Based on 86
observations collected in 1987, we find a simple Pearson correlation of .9237 (p-value
< .0001) between cell sites and subscribers at the firm level, and .9251 (p-value < .0001)
at the market level. To the extent that output and cell sites are not proportional, our
results below need to be qualified.
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Input factor prices. Factor inputs required to run a cellular telephone company include
labor, energy (electricity), capital equipment (radio and switching equipment), and gen-
eral overhead (leases, office expenses, administrative costs, etc.). Factor prices were
collected for each of these inputs across the markets and over the periods studied.
Average annual wages per employee (WAGES) for the cellular industry have been
reported by the Bureau of Labor Statistics on a state-by-state basis since 1988. Before
1988, wage rates were calculated for communications employees in general. Wages fot
cellular employees were back-extrapolated over time, across states, for the missing
years of the cellular index using the general communications index. To obtain a con-
tinuous series, percentage changes calculated using the general index from 1987 to
1988, for example, were divided into the earliest year of the cellular index, in 1988,
in order to obtain the cellular wages estimate for 1987. This procedure was repeated
until the remaining years in the cellular index were estimated back to 1984.!6 State-
level wage prices are then applied to markets located in each state. Electricity prices
(ENERGY), measured in dollars per kilowatt hour, were also collected across states,
over time, from the U.S. Department of Energy. The measure of capital price used
(PRIME) is simply the one-period lagged prime lending rate, which reflects the costs
of financing cellular equipment (a common practice in this industry). General overhead
and operating expenses (OPERATE) are measured using an index developed by the
Building Owners and Managers Association International (BOMA Experience Exchange
Report: Income/Expense Analysis for Office Buildings, various issues, 1985-1989). The
index measures, on a per-square-foot basis, the typical operating expenses for an office
building across U.S. metropolitan areas over time. The index includes the following
expenses: cleaning, repair and maintenance, administrative costs, utilities, local taxes,
security and ground services, office payroll, and other leasing expenses associated with
running an office. RENT is the average monthly rent per square foot of office space in
each of the cellular markets (BOMA, 1985-1989).

Demand variables. Demand variables used in the model include market population
(POP), number of high-potential business establishments (BUSINESS), and a time trend
‘to proxy for market growth (TIME).'” All demand variables should positively affect
market demand, except for Q. All of the data were collected from the U.S. Bureau of
the Census and aggregated from the county level to the SMSA level based on FCC
cellular market boundary definitions.

Market structure variables. Two alternative schemes are used to identify collusive
arrangements of particular firms or types of firms. The fifst generates four dummy
variables: BELLBELL, INDBELL, BELLIND, and INDIND. Each dummy signifies the
status of the wireline-nonwireline pair. BELLBELL, for example, is one when both the
wireline and the nonwireline competitors are both regional Bell operating companies
(RBOC) and zero otherwise. INDBELL is equal to one when the wireline is a non-
RBOC (an independent telephone company) and the nonwireline is an RBOC; and so
forth for the other pairs. 4 - v
Second, dummy variables weré defined for each of the “‘major” cellular operators
(defined as companies holding majority shares in more than 5% of the cellular markets).
These include CONTEL Cellular (CONTEL), GTE Mobilnet (GTE), McCaw Com-
munications (MCCAW), US West Cellular (USWEST), Nynex Mobile (NYNEX), PacTel
Mobile Access (PACTEL), Bell Atlantic Mobile (BELLATL), Ameritech Mobile

' The empirical results presented in the article are insensitive to the use of the extrapolated cellular
wages index, or to the general communications index.

17 High potential business establishments include the number of firms engaged in business services,
health care services, professional and legal services, contract construction, transportation, finance, insurance,
and real estate.
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(AMERITECH), BellSouth Mobility (BELLSTH), SouthWest Bell Mobile (SWBELL),
and Century Cellular (CENTEL). Otherwise, remaining firms are captured in the dum-
my REST.

To test the impact of regulatory regimes, we define the following dummy variables.
During the study period, prices for cellular services were regulated at the state level.
Broadly speaking, three forms of regulation can be identified for the period of our
study: (1) no regulation at all, which occurred for about half of all states, 2) “low
regulation,” where operators were asked to file prices with the public utilities com-
mission, i.e., voluntary disclosure, and (3) ‘high regulation,” where operators were
required to file prices, i.e., mandatory disclosure. Accordingly, we define two more
dummy variables corresponding to low regulation (REGLOW) and high regulation
(REGHIGH).

Industry structure variables we use to explain variances in collusive behavior across
markets include cross-ownership (CROSSOWN), multimarket competition (MULTIMAR-
KET), the monopolist’s lead over the second entrant (LEAD), and the age of the cellular
system (AGE). CROSSOWN is a dummy variable that indicates whether the two com-
petitors are, in any other market, partners. MULTIMARKET measures the total number
of markets where the two competitors face each other; if the competitors face each other
only in the market in question, the value of MULTIMARKET is one. As many cellular
licenses are owned by multiple partners, MULTIMARKET reflects those markets where
the two competing firms are both plural owners (i.e., the largest shareholders) of the
respective licenses. LEAD measures the length of the monopoly period in months (the
monopolist’s lead time over the second entrant). AGE measures the number of months
since the introduction of cellular service in the market in question.

O Empirical model. As mentioned above, the implementation of the model outlined
in Section 3 involves the specification and estimation of equations (1) and (5), subject
to (6). To identify the parameters, we specify demand as semilogarithmic and marginal
cost as linear, which implies that costs are quadratic. We therefore implement (1) by

D = o + alog(Q,) + alog(POP,) + oTIME, + o,log(BUSINESS,,) + €, (l1a)

where Q denotes output, POP is the market population, BUSINESS is the number of
high-potential business establishments, and a time trend (TIME) is a proxy for market
growth (see the previous section for definitions of the variables and Table 1 for sum-
mary statistics). Using (1a) we can simplify (5) to

Dis — MCyy + 60 + v, =0, i (52)
where v, is an identically and independently distributed stochastic disturbance, and

MC, = By + B0, + B,ENERGY, + B,PRIME, + B,WAGES,, + B;RENT,
+ B;OPERATE,,

where marginal costs is a function of factor prices and output. Factor prices are elec-
tricity prices (ENERGY), capital prices (PRIME), labor prices (WAGES), overhead and
operation costs (OPERATE), and rental prices (RENT) (see again the previous section
and Table 1). One advantage of the above model is that data on total or marginal costs
are not needed. Marginal costs, and consequently price-cost margins, are implicitly
assumed in (5a). Fixed costs are not directly estimated either, so that only variable
profitability can be inferred from the above model.
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In principle, there are several other variables that might presumably be included
in the demand and cost specification.!® Rather than trying each additional variable in
an ad hoc fashion, we proceed by using the unique regulatory environment to test
whether the above model ‘“correctly” predicts the monopoly period. If our specified
model predicts monopoly conduct correctly, then the estimated cost and demand func-
tions appear to be properly specified.

Specification test. As discussed above, we can now make use of the unique structure
of the cellular industry and test whether our specified model correctly predicts the
monopoly period. Using our sample data for both the monopoly and the duopoly pe-
riods, we estimate the system (1a) and (5a), allowing the conduct parameter  to vary
across the two regimes. In other words, we specify (6) as

0 = M  if monopoly period
“ 16° if duopoly period.

The estimated 6™ for the monopoly period is equal to 1.079 with a standard error of
.17. This implies that the developed model and its specification assumptions correctly
predict monopoly behavior, increasing confidence in our specification.

The empirical implementation of the above model involves the simultaneous
estimation of equations (la) and (5a) subject to various specifications of (6) by
three-stage least squares. Since we accept monopoly conduct during the monopoly
period, we proceed by imposing it via ¥ = 1, in order to increase the efficiency
of our estimates. Similarly, we also impose the second-order conditions defined by
(5a).7°

5. Results and interpretations

m  Table 3 shows the results for the baseline model. The baseline model is defined
by a constant, 6°. On the demand side, all variables have the expected sign and are
significant (the parameters are converted into elasticities, evaluated at the sample
means). The demand elasticity is estimated at —2.5. This implies a rather elastic
demand structure for cellular services. As a consequence, a reduction in prices would
generate an increase in revenue; a 10% reduction in price would increase revenue by
25% and demand by 15%. Both the population as well as the number of business
establishment elasticities are equally large around 2.5. Market growth (TIME) is es-
timated at.roughly 8.5% per month. This indicates that this market is expanding at a
very high annual rate. At this growth rate the market is expected to double in close
to one year.

'8 For example, on the suggestion of the referees, we have reestimated our model incorporating other
relevant cost and demand variables. These variables include per-capita income in the demand equation,
population density in the marginal cost equation, and a time trend in the marginal cost equation. As we had
hoped, the main results of the article are essentially unchanged (with some differences in the firm dummy
analysis below).

'% The second-order condition is obtained by differentiating (3), again yielding

[0%plagtlq; + 2[dplag]) — [0MC/l3g] = O,
where we drop the s and ¢ subscripts. Summing over firms using syminetry gives
[0°p/3471Q + 2N[op/aQ] —~ N[8MC/3q].

For the functional specifications (1a) and (5a) this simplifies to (2N — 1) — NB,Q = 0 or 3¢, - 28,0 = 0 for
the duopoly case.
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TABLE 3 U.S. Cellular Telephone Industry: Baseline Model
(Nonlinear three-stage least squares)®
Parameter t-statistic
Demand®
Intercept : -116.208 -1.66
(0] ~2.456 -5.06
POP 2.365 5.41
TIME .085 3.22
BUSINESS 2710 5.35
Marginal cost
Intercept 41.264 1.99
(0] .650 3.78
ENERGY -13.27 —4.26
PRIME 4.84 3.11
WAGES ) 017 1.67
RENT 1.578 4.65
OPERATE 3.342 291
Behavioral
0 ' 857 20.30
Test for Cournot (8§ = .5) —_ 8.45
Test for cartel (8 = 1) — -3.39

s Second-order conditions are imposed.
b The demand estimates are converted into elasticities evaluated at the
sample mean.

The variables influencing marginal costs are also very significant. As expected,
most factor prices have a significant impact on marginal costs. Marginal costs are
increasing in output, rejecting the hypothesis of constant returns to scale. This result
is important in light of the test for multimarket effects below. Recall that nonconstant
returns to scale is a sufficient condition for multimarket effects to be theoretically
plausible (Bernheim and Whinston, 1990). This implies that our empirical model does
not a priori exclude the possible existence of multimarket effects.

We now turn to the conduct parameter; 6P is estimated at .857. We reject the
hypothesis that the industry is perfectly competitive (¢-statistic of 20.30). A duopolistic
industry structure is therefore not competitive and prices are not equal to marginal
costs. On the other hand, the hypothesis that the duopoly’s pricing behavior is consistent
with cartel is also rejected, although at a lower level of significance (z-statistic of 3.39).
The hypothesis consistent with noncooperative behavior is 6 = .5, which is also rejected
by our model (¢-statistic of 8.45). We therefore conclude that the industry on average
is more collusive than noncooperative duopoly after the second firm enters the market.
The implied price-cost margin can be obtained by dividing 6° by the demand elasticity,
which indicates a 35% markup.

Table 4 reports results for various specifications of (6). Our goal is to explain the
degree of collusion further by making the conduct parameter a function of various
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TABLE 4 U.S. Cellular Telephone Tndustry: Explaining Conduct (Nonlinear
three-stage least squares)®
Perfect
Parameter Competition Cournot Cartel
Variables Estimates of 6 (t-statistic) (z-statistic) (z-statistic)
BELLBELL 754 9.93 . 3.34 —-3.24
INDBELL 715 8.30 2.50 -3.31
BELLIND .835 16.62 6.70 —-3.30
INDIND 993 16.34 8.22 -12
t-statistic

Operators

REST .698 6.63

GTE . .558 4.19

CONTEL 423 1.99

Mccaw 307 ‘ 2.65

CENTEL 123 .90

BELLATL* 715 2.99

PACTEL* .594 341

USWEST* 352 . 2.49

BELLSTH* 331 2.17

AMERITECH* .011 :07

NYNEX* —-.092 -47

SWBELL* —.165 -.75
Regulation

No regulation 811 ' 16.71

REGLOW 157 2.95

REGHIGH —-.029 ’ —-.53
Structural variables

CROSSOWN 10.726 2.53

MULTIMARKET 9.085 3.06

LEAD —.181 ~1.30

AGE —.561 ~2.64

# Second-order conditions are imposed. We do not report the demand and cost parameter esti-
mates, in order to focus on conduct. Both the cost and the demand parameter estimates are essen-
tially unchanged. Elasticities are evaluated at sample mean. RBOCs are indicated by an asterisk.

market characteristics or firm dummies. 'The first set of results refers to competition
among RBOCs and independent companies. We reestimate the model (1a) and (5a)
specifying (6) as

0 1 v if monopoly period
“ vBELLBELL + v,INDBELL + v, BELLIND + v, INDIND if duopoly period,
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where BELLBELL is one whenever two Bell companies compete, INDBELL is one
when the wireline is an independent telephone company and the nonwireline is a Bell
company. BELLIND and INDIND are defined accordingly (see above for data infor-
mation). The dummy variables and their occurrences in our sample are given in Table
2. The estimated conduct parameters are reported in Table 4.2

It can be seen in Table 4 that all industry structures are more collusive than Cour—
not. Thus RBOCs as well as independent firms are part of a collusive outcome. More-
over, for industry structures where at least one firm is a RBOC, no significant difference
in @ from the overall industry average reported in Table 3 can be detected. This is not
true, however, for the industry structure where both operators are independent, which
occurs in about 22% of our markets (see Table 2). In this case, we find a significantly
higher 6 than the average industry level. Most important, we cannot reject the hypoth-
esis of cartel behavior for independent operators (¢-statistic of —.12).

The second set of results attempts to identify individual firms’ behavior directly.
We therefore specify (6) as follows:

1 if monopoly period
2 Y; if duopoly period,

where the D’s are the firm dummies as reported in Table 2. Note that typically two
dummies will be on, since by definition we have two operators in each market. Therefore
one cannot interpret the y parameters as the respective 6 in the markets concerned. The .
correct interpretation is that a particular v, is operator i’s contribution to the industry’s
6. The results are reported in Table 4 and show that there is a considerable variance in
collusive behavior across operators. In particular, all but one of the independent operators
increase the level of collusion significantly. The highest contribution to § among the
independents is found by the REST (which is an aggregate dummy of the remaining
independent operators). The second-highest contribution is attributed to GTE, followed
by CONTEL and MCCAW. The only exception among the independents is CENTEL,
with no significant contribution in 6. The results on the RBOCs are quite different. Three
RBOC operators are not significantly colluding at all: AMERITECH, SWBELL, and NY-
NEX, with the last two actually reducing the industry 6. We conclude that in terms of
directly identifying operators that are colluding, we again find that many of the inde-
pendent firms are charging higher prices for their services. This is consistent with the
previous findings that there is no evidence the RBOCs are setting higher prices than the
independents. We now turn to one possible explanation of this fact.

The next set of results refers to the issue of the impact of the regulatory environ-
ment on conduct. As discussed above, the articles by Hausman (1995) and Shew (1994)
illustrate that regulation can have a positive effect on prices. To test the impact of
regulation on conduct, we specify

1 if monopoly period
* |m + v,REGLOW + v;REGHIGH if duopoly period,

where REGLOW is a duminy variable defined as ‘“low regulation,” where operators
were asked to file prices with the public utilities commission on a voluntary basis.
REGHIGH is equal to one when operators were required to report their prices. Markets

20 To simplify the exposition and because the results are essentially unchanged we do not report pa-
rameter estimates of the cost and demand equations again.
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with low regulation occur in 26% of the cases, whereas 24% of the markets are clas-
sified as high-regulation markets (see Table 2). As can be seen in Table 4, low regu-
lation has a statistically significant effect on conduct (#-statistic of 2.95), whereas high
regulation has no significant impact. Moreover, low regulation has a positive impact,
which implies that regulation tends to increase prices. This is consistent with the find-
ings of Hausman (1995) and Shew (1994). Hausman, in particular, argues that regu-
lation might lead to higher prices by allowing firms to collude. Interestingly, it appears
from the results in Table 4 that the ability to voluntarily report prices (rather than
mandatory reporting) is a better instrument to facilitate collusion. This might be due
to signalling behavior, where the signal carries no value if mandatory. In general, the
above evidence. suggests that the relationship between regulation and higher prices
might be nonlinear, and that regulation per se might not lead to lower prices.

The last set of results refers to explaining conduct in terms of market and own-
ership characteristics. As discussed in Section 2, we test whether multimarket contact
and/or cross-ownership explain collusion and therefore higher prices. As we have ar-
gued above, we need to control for other factors that might possibly explain conduct.
Here we have chosen to control for (i) long lead times, that is, the time the monopolist
has before a second entrant appears, and (ii) given that there is no explicit public rate
oversight or approval system, we hypothesize that operators, over time, may learn to
recognize the lack of exogenous enforcement mechanisms to prevent collusion. Under
such circumstances, industry experience and a lack of regulatory intervention is hy-
pothesized to increase the level of market power over time.

As before, we reestimate the model, allowing (6) to take the form

0 = 1 if monopoly period
o v CROSSOWN + v,MULTIMARKET + v,LEAD + v, AGE if duopoly period,

where CROSSOWN is a dummy variable that indicates whether the two competitors
are partners in any other market, MULTIMARKET measures the total number of markets
‘where the two competitors face each other, LEAD measures the length of the monopoly
period (the monopolists’ lead time over the second entrant), and AGE measures the
number of months since the introduction of cellular service in a given market.

Table 4 shows the results from reestimating our model, allowing for 6 to depend
on these structural variables. It can be seen that we find significant cross-ownership
effects (¢-statistic of 2.53) in the mobile telephone industry, indicating that if operators
co-own an operating license elsewhere, they tend to collude more. Since independent
operators have fewer restrictions to co-own other operators than the RBOCs do, this
result explains our earlier findings in which RBOCs collude less than independent
operators. In other words, one reason that RBOCs collude less is that they co-own
less.

We also find empirical support for multimarket effects. Recall that we reject con-
stant returns to scale, which is a sufficient condition for multimarket effects to be
theoretically plausible. According to our results in Table 4, multimarket contact sig-
nificantly increases collusion (z-statistic of 3.06), supporting the model by Bernheim
and Whinston (1990). This finding is consistent with the empirical analysis performed
by Evans and Kessides (1994) for the airline industry. They find that fares are higher
on routes where the competing carriers have interroute contacts.?!

On the other hand, we do not find any empirical evidence that the incumbent’s lead
time has any impact on prices after the entry of a second operator. Finally, it appears that

2l Reportedly, airlines were reluctant to undercut competitors in fear of retaliation. This conduct was
referred to as living by the “Golden Rule.”
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the data are consistent with a downward trend on prices, since AGE has a significantly
negative impact on prices (s-statistic of —2.64). This indicates that despite a generally high
level of collusion in the industry, there is a trend toward a more competitive environment.

6. Conclusions and policy implications

®  In this article we estimate a structural model of competition for the U.S. cellular
telephone industry in order to determine the degree of competition and its sources. The
unique regulatory environment in this industry allows us to make several important
simplifications that make it possible to address and identify issues of collusion and its
driving forces in an efficient and consistent way. In particular, we can exclude pre-
emption behavior, and more important, we can use the monopoly period to test the’
appropriateness of our empirical model.

We find a need for public concern, as the duopolistic industry structure generally
appears to be significantly more collusive than a noncooperative duopoly. The evidence
suggests that cellular prices are significantly above competitive levels. Although firms
offering cellular services can point to the rapid availability of service as the primary
result of FCC policies to restrict entry, it appears from our study that certain firms
nevertheless obtain higher-than-normal rents, given such an industry structure. We find
that it is not the RBOCs but rather the independent operators that realize the highest
markups. In fact, in markets where independent operators face each other exclusively—
this structure occurs in about 22% of our markets—we find outright cartel pricing. It
is also clear from our analysis of the operators’ conduct that there is considerable
variance in behavior among markets and operators. Regarding regulation, we find ev-
idence that regulation might lead to higher prices but that the relationship between the
level of regulation and collusive conduct might be nonlinear. Finally, we investigate
the underlying market and organizational structures that might explain competitive
behavior further. In this article we have shown that cross-ownership and multimarket
contact are important factors in explaining noncompetitive prices. '

Our model, while based on the U.S. cellular telephone industry, extends earlier
models of market power by explicitly considering factors that contribute to collusive
conduct. These have included variables capturing various industry structures. Similar
extensions would appear possible for similar situations where governments, in efforts to
introduce market economies to traditionally regulated monopolistic markets, opt to de-
termine the level of competition based on the explicit number of competing firms. Such
4s the case in a number of countries for cellular services, cable television services, air
transportation routes, public utilities, and medical services. Should limited-entry schemes
be adopted for these industries, they should be accompanied by some form of oversight,
especially with respect to cross-market ownership or multimarket contact. Recently, for
example, the FCC has been awarding Personal Communications Services (PCS) licenses
per local market area, as in the cellular industry. Our study suggests that particular
concern should be given to the resulting market and organizational structures, as well as
to the impact of two or more entrants per market, in order to ensure competitive pricing.
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Empirical studies have confirmed the prediction of theoretical models that
contact in multiple markets may enhance firms' abilities to tacitly collude
and consequently achieve higher prices and profits. It has remained largely
unexplored, however, how firms coordinate their actions. This paper identifies
a method of pricing in the cellular telephone industry that seems to enable
firms to coordinate their actions across markets. This pricing pattern is found
to raise prices by approximately 7—-10%, and cannot be attributed to a variety
of noncooperative explanations.

1. INTRODUCTION

Between the clear predictions microeconomic theory makes for per-
fectly competitive and monopoly pricing lies the gray area of oligopoly
pricing. Given the variety of objectives oligopolists may pursue, instru-
ments they may use, and contexts in which they meet, E M. Scherer
noted, “Casual observation suggests that anything can happen”
(Scherer, 1980, p. 151). This is particularly true of theories of tacit collu-
sion. The large number of possible equilibria—what Jean Tirole called
“an embarrassment of riches”—is the particular bane of empirical
attempts to identify tacit collusion (Tirole, 1988, p. 247). The absence
of a clear theoretical prediction of how oligopolists will coordinate
makes it difficult to distinguish ex ante a behavior used to facilitate
tacit collusion from the same behavior employed innocuously.! Empir-
ical economists are often left with the.back-door approach of inferring

This paper has benefited from helpful contributions from Susan Athey, Glenn
Ellison, David Genesove, Mary Hallward-Driemeier, Jerry Hausman, Kip King, Bhanu
Narasimhan, seminar participants at MIT, and two anonymous referees. Particular
thanks go to Nancy Rose and Florian Zettelmeyer. I am grateful to Phil Parker, who
provided me with the data for this paper. Any errors are my own.

1. An extended discussion of these issues is contained in Fisher (1989).
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tacit collusion from the observation of higher prices, leaving unspeci-
fied the mechanism used to accomplish the coordination. The aim of
this paper is to identify tacit collusion in the cellular telephone indus-
try through a front-door approach by considering an observed pricing
pattern as a mechanism to achieve tacit collusion.

Economists and antitrust authorities have identified consciously
parallel pricing practices as one means of coordinating noncompeti-
tive behavior without explicit agreement. The specific form that such
coordination takes often appears to be an outgrowth of the prevailing
business practices of an industry. An example is price leadership, in
which firms closely match the price changes of a designated leader,
as has been alleged in the airline industry, where computer reserva-
tion systems make observation and response to price changes easy.
Another example is the adoption of common pricing formulas, such
as those used by GE and Westinghouse in the 1960s to generate iden-
tical bids for turbogenerators. A well-known type of price formula
is basing-point pricing, whereby geographically dispersed firms offer
identical delivered prices to each customer by calculating transporta-
tion costs from the same basing point. (See Scherer 1980.) This paper
will refer to pricing schemes in which different firms set the same
price within a market as price matching.

This paper hypothesizes that firms in the cellular telephone
industry in the mid-1980s used a different sort of parallel pricing
practice as a signal or a focal point to enable them to coordinate their
actions. During this period, cellular telephone carriers are observed
to set the same prices in multiple markets that they serve, particu-
larly where they compete with the same competitor across multiple
markets. In the context of this paper, this pricing pattern (the same
firm setting the same price in different markets) will be referred to as
identical pricing across markets or identical pricing. This should not be
confused with the more familiar practice of price matching described
above. While the extension of identical prices into multiple markets is
not a previously documented means of coordination, it grows out of
the structure and business practice of the industry.

As has been argued by firms accused in antitrust cases of con-
sciously parallel practices, behaviors that seem to enable tacit collu-
sion can also have benign, noncoordinated motivations. Therefore, the
analysis in this paper of identical pricing across markets as a coordi-
nation mechanism begins with the consideration of noncooperative
explanations. Parsimonious noncooperative models are found to be
insufficient to explain this phenomenon. Moreover, using identical
prices across markets is associated with higher prices, which is pre-
sumably the goal of tacit collusion. This evidence of tacit collusion is
reinforced by the inability of several alternative hypotheses to explain
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the incidence of higher prices. Since tacit collusion leaves no “smoking
gun”—or, more aptly, “smoke-filled room”—to prove that the moti-
vation for the behavior is collusive, this result should be taken as
suggestive; it provides empirical evidence of a mechanism by which
firms can use contact across multiple markets to tacitly coordinate
their activities.

This paper is related to the literature on multimarket contact,
much of which evaluates the effect of multimarket contact by exam-
ining the price level or profitability in a market as a function of the
number of other markets in which the firms in that market also com-
pete. This paper expands on this approach. First, it considers firms’
strategic instruments to be their price schedules, not just their aver-
age prices. Second, it examines a firm’'s behavior across markets in
which it has contact with a single competitor, and contrasts that with
the firm's behavior across markets in which it meets different com-
petitors. This expands on the standard approach which considers the
outcome in each market in isolation as a function of the contact that
firms in that market have outside the market. The approach used in
this paper makes it possible to observe mechanisms through which
firms can coordinate across markets. The resulting insights into pric-
ing in the cellular telephone industry may suggest research directions
for understanding pricing in other oligopolistic markets as well.

The paper proceeds as follows. Section 2 describes the back-
ground and structure of the cellular industry. Section 3 describes
theoretical and empirical research on multimarket contact and tacit
collusion. Section 4 describes pricing in the cellular telephone indus-
try, and both collusive and noncollusive explanations for identical
pricing across markets. Section 5 begins the empirical analysis by
considering whether identical pricing is associated with multimarket
contact or noncollusive explanations. Section 6 tests whether identi-
cal pricing raises prices, as would be expected if the motivation is
collusive. Section 7 tests the robustness of the empirical results in
Section 6. Section 8 examines an alternate form of parallel pricing.
Section 9 summarizes and concludes the paper.

2. THE CELLULAR TELEPHONE INDUSTRY
2.1 INDUSTRY BACKGROUND

Before the mid-1980s, the chief obstacle to widely available mobile
communication was the problem of how to carry a large number of
transmissions using a limited amount of scarce radio spectrum. Cellular
telephony provides a two-pronged solution. First, service areas are
divided into many small cells, each served by its own low-power
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transmitter. This makes it possible for a frequency in use in one cell
to be reused to carry a different call in a nonadjacent cell, thus multi-
plying the number of individual communications that can be carried
by a limited amount of spectrum. The second prong of the solution
is the mobile telephone switching office (MTSO), which maintains a
continuous transmission when a caller moves into a cell that uses dif-
ferent frequencies by handing off calls to an available frequency in the
adjacent cell.

Once cellular technology was viable, the FCC moved to make it
commercially available by allocating 40 MHz of spectrum to cellular
usage and, in 1982, beginning the process of licensing carriers to pro-
vide service. In doing so, the FCC designed an industry structure
that was explicitly intended to foster competition (Kellogg et al., 1992,
pp. 650-651). This was possible because, unlike the provision of local
wireline service, cellular service provision is not a natural monopoly.
Most of the costs of operating a cellular network are represented in
the construction of transmitters within the cells and switching offices
to transfer traffic among them. While these costs are fixed costs in the
sense of being sunk and invariant to a small increment of additional
usage, the number of cells (and associated towers and MTSOs) is
ultimately proportional to the number of subscribers a carrier serves,
because a cell and its associated bandwidth can handle only a certain
number of calls. As a result, serving a given number of customers in
a particular area could be accomplished at approximately the same
total cost either by one carrier serving all the customers with some
number of cells or two carriers each serving half the customers with
cells that are half as numerous and twice as big as the single carrier’s
cells. '

The FCC’s design for fostering competition was to grant two
licenses in each cellular market, which were defined according to stan-
dard metropolitan areas (SMAs). Within each market, one license was
reserved for a local wireline carrier and the other was granted to a
carrier not currently serving the local telephone market. Most of the
wireline licenses went to the newly created Bell operating companies
(BOCs). For example, Nynex holds several licences in Massachusetts,
Pactel holds licenses in southern California, and Ameritech- holds
licenses in southwestern Ohio. (See Fig. 1 for a map of wireline license
allocation.) The nonwireline licenses generally were granted either to
a wireline service provider from another area of the country, or to
a company specializing in providing cellular service? For example,

2. The market structure established by the FCC allowed additional firms to enter
by buying wholesale blocks of time from the license holders and then reselling it to
consumers. In 1984-1988, the period covered by this study, resellers played only a
minor role in the industry.
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Pactel holds licenses in Michigan, Cellular Communications holds
licenses in Ohio, and MetroMobile holds licenses in southern New
England. (See Fig. 2 for a map of nonwireline license allocation.) In
order to be awarded licenses, carriers were required to submit detailed
applications, and the licenses were granted based on the FCC’s review
of the applications.

Since the FCC anticipated that competition between the two car-
riers in each market would prevent the exercise of market power,
explicit price regulation was not considered necessary. In the early
phase of the industry, most states did not impose any regulation;
in some cases there was a requirement to file tariffs as a matter of
information, but not as the basis for regulatory review (Anon., 1992,
pp. 28-29).

This study is based on data from the 90 largest cellular markets,
which correspond to the first three sets of licenses awarded by the
FCC, during the period from December 1984 to July 1988. Not all the
markets were operational at the beginning of the sample period, but
service was offered in almost all by the end of the sample period. The
data contain information on the markets, the carriers, and detailed
price data submitted by the carriers. A complete data appendix is
included at the end of the paper.

2.2 MARKET CONTACT IN THE CELLULAR TELEPHONE
INDUSTRY

There are three reasons that the cellular telephone industry is an
interesting arena in which to examine issues of multimarket contact
and tacit collusion. First, the FCC’s design of the industry as distinct
markets served by duopolists leads to a simple and intuitive way
to identify multimarket contact. Second, the multidimensional pric-
ing structure allows firms a broad scope for coordination via price
signaling. Third, since the FCC’s design of the market structure was
predicated on the assumption that two carriers in each market would
be enough to produce competitive pricing, it is of interest to examine
whether that assumption was borne out in the subsequent operation
of the market. The remainder of this section discusses identification
of multimarket contact.

Defining “market contact” usually involves problems of mar-
ket definition, and also requires a judgment about what qualifies as
meaningful contact. In the cellular telephone industry, the FCC’s
license allocation process created an industry structure that avoids
most of these complications. Licensing carriers to serve particular
SMAs means that markets are clearly defined, especially in the early
period of the industry which is considered here, when markets were
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geographically noncontiguous because licenses had been granted only
for large metropolitan areas. In addition, it is clear who a firm’s com-
petitor is in each market, since it faces exactly one, roughly equivalent
competitor in each market that it serves.® A collection of single-product,
geographically distinct duopolies is the simplest structure for which
to define multimarket contact, and suggests the following straightfor-
ward definition: two firms are considered to have contact in a market
if they both hold licenses to serve that market, and to have multi-
market contact if there is more than one market in which they have
contact. (See Fig. 3 for markets in which carriers have multimarket
contact.)

There are two minor difficulties in identifying multimarket con-
tact in the cellular telephone industry, which have to do with how
a firm is identified. The first is that in some markets licenses were
awarded to joint ventures comprising several telecommunications
companies. In all cases, the largest shareholder in the venture has
at least a 50% share, and for the purposes of this paper, a carrier
is identified as the largest shareholder in the venture that holds the
license. :

The second issue is that in some cases service is marketed under
a brand name that is different from that of the underlying provider.
This appears to happen in two situations. The first is when a joint ven-
ture chooses to use a different name from that of any of its members.
For example, L.A. Cellular is the nonwireline license in Los Angeles,
owned 60% by Bell South, 35% by Lin Broadcasting, and 5% by
McCaw Cellular. The second situation is when a carrier, primarily
a nonwireline license held by a nonlocal BOC, chooses to adopt a
nationally recognized brand, such as Cellular One, rather than using
its own name. For the purposes of this study, a carrier is identified
.as the underlying operator, not as the name under which service is
marketed.

3. MULTIMARKET CONTACT

The best-known theoretical characterization of multimarket contact is
that of Bernheim and Whinston (1990). The intuition for their primary
finding is that when firms compete in multiple markets, their abil-
ity to punish deviation from tacit collusion is enhanced. As a result

3. The competitors can be considered equivalent in the sense that both were new
entrants into cellular service at the same time. While the wireline licensee usually
began service several months before the nonwireline, this does not appear to have
established insuperable first-mover advantages. The BOCs were required to offer equal
access to both cellular providers, regardless of affiliation with the BOC. This point is
contended by Reiffen et al. (1996), who argue that in practice affiliated carriers never-
theless received preferential treatment.
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of this increased ability to punish deviation, tacit collusion may be
sustainable in markets where it would not be if firms did not have
multimarket contact. '

In keeping with this reasoning, the empirical literature has
focused on examining how price levels or profitability are affected
by the extent of firms’ multimarket contact, usually measured as the
number of markets in which firms compete. Examples include Evans
and Kessides’s (1994) and Singal’s (1993) examinations of the airline
industry, and Rhoades and Heggestad's (1985) study of the banking
industry. This approach has also been taken by Hughes and Oughton
(1993) and Scott (1982) in the context of conglomerate firms that com-
pete in multiple product markets. An alternative approach to exam-
ining how price levels or profitability are affected by multimarket
contact is to relate collusion or rivalry directly to multimarket con-
tact. Examples include Parker and Réller’s (1997) study of the cellular
telephone industry, and Heggestad and Rhoades’s (1978) study of the
banking industry. Most of these studies lave found that multimarket
contact increases prices and profitability, and decreases competition.

The emphasis of Bernheim and Whinston’s model and of the
empirical work related to it is that sustainable prices and profits are
~ higher when firms have multimarket contact. These papers do not
consider how firms might communicate or coordinate in order to
achieve such an equilibrium. The emphasis of the theoretical model
is on the existence of such an equilibrium, and the emphasis of the
empirical work is on the achievement of prices or profits suggestive
of such an equilibrium. Anecdotal evidence suggests, however, that
oligopolists who wish to move to a tacitly collusive equilibrium do so
by finding a way to communicate their intentions and coordinate their
actions. Examples include price leadership, basing-point or other pric-
ing formulas, and pronouncements of trade organizations. Some of
these practices have also received more formal treatment in the indus-
trial organization literature, including Rotemberg and Saloner (1990)
and Gilligan (1992).

This paper differs from previous work by suggesting that mul-
timarket contact facilitates tacit collusion not only by enhancing the
ability to punish, but by increasing firms’ scope for price signaling
and coordination. Since tacit collusion cannot, by definition, rest on
explicit agreement, it must rely on indirect patterns in pricing or other
instruments that will be recognized or understood by competitors to
signal a willingness to deviate from competition as usual. When firms
have contact in multiple markets, it increases the scope of signals they
can send to each other, and thus increases their ability to use con-
sciously parallel patterns that can help coordinate tacit collusion. The
emphasis of this paper is to find not only supracompetitive prices or
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FIGURE 4. HYPOTHETICAL CELLULAR PRICING EXAMPLE

profits, but a mechanism firms use to achieve them. In particular, this
paper hypothesizes that multimarket contact in the cellular telephone
industry makes possible such signaling or coordination. As described
below, firms can be seen to set distinctive prices in markets in which
they have multimarket contact, and when they do so, prices are higher
in ways that are not attributable to other market characteristics.

4. CELLULAR TELEPHONE PRICING

Generally, cellular telephone carriers do not offer simple linear prices.
The typical cellular provider offers its customers a choice among three
or four different plans, each of which usually includes a fixed monthly
fee, a price per minute of usage, and sometimes free minutes. Assum-
ing that a customer chooses the plan that minimizes costs for his or
her expected level of usage, the effective price schedule a customer
faces is the lower envelope of a menu of two-part tariffs offered by
the carrier. An example is given in Figure 4.

Each cellular carrier sets its own, unregulated schedule of prices,
which it is free to change over time. Carriers usually offer different
prices in different markets. For example, at a given point in time a typ-
ical carrier serves five markets and offers four unique price schedules.*
The exceptions—markets in which the carrier sets identical prices—
are often markets in which there is multimarket contact, i.e.,, where
the same carriers serve both markets. Furthermore, in such cases, it is
often true that both carriers use identical prices across markets.

4. This characterization of the typical firm is based on a calculation of the number
of different schedules a carrier offers at a particular point in time across all the markets
it serves, divided by the number of markets the carrier serves at that point in time. The
median of this statistic is 0.83, the mean is 0.78. The average numbers of unique prices
and markets served are approximately 4 and 5.
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Total | Market 1, Carrier A Total | Market 2, Carrier A
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FIGURE 5. ILLUSTRATION OF IDENTICAL PRICING

Figure 5 illustrates a hypothetical example. Consider two mar-
kets, market 1 and market 2, that are both served by the same two
carriers, A and B. Each carrier offers a menu of two-part tariffs in each
of the markets, which defines the carriers’ effective price schedules.
In the data, there are a number of cases in which the price schedules
set by carrier A in market 1 and in market 2 are identical point by
point over the range of usage levels between 1 and 1000 minutes per
month. Frequently in such cases, carrier B also offers a price sched-
ule in market 1 that is identical to the schedule it offers in market 2,
although its price schedule differs from carrier A's.

This paper hypothesizes that this practice is a method for facil-
itating tacit collusion. Thomas Schelling suggested that players are
likely to use a mechanism of this sort to coordinate their actions if -
they are unable to communicate directly (or are legally forbidden to
do so).

People can often concert their intentions or expectations
with others if each knows that the other is trying to do
the same. Most situations... provide some clue for coor-
_dinating behavior, some focal point.... Finding the key, or
rather finding a4 key... may depend on imagination more
than on logic; it may depend on analogy, precedent, acci-
dental arrangement, symmetry, aesthetic or geometric con-
figuration, casuistic reasoning, and who the parties are and
what they know about each other. (Schelling, 1960, p. 67)

Of course, there are altermative, noncollusive hypotheses that
could explain why a firm sets the same price schedules across dif-
ferent markets. For example, as Figure 3 shows, the markets in which
firms have multimarket contact are often geographically close to each
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other. If markets that are geographically close have similar demand
characteristics, then firms may set thie same price schedules in those
markets because of the similarity of demand, not because they are
trying to coordinate.

Another possible reason for using a single price schedule in mul-
tiple markets is that it reduces menu costs associated with pricing. For
example, it may be that setting the same prices in two markets enables
a firm to produce only one set of marketing materials (brochures,
leaflets, contracts). Alternatively, the firm may save the cost of con-
ducting specialized market research in each market it serves by using
the same schedule in multiple markets. Finally, if advertising media—
radio, television, or newspapers—spill over between markets, then
advertising a price in one city may also advertise it in another, which
means that if the firm sets the same prices in both markets, it can
reduce its advertising costs. ‘

Identifying the role played by tacit collusion in the presence
of these alternative explanations for identical pricing across markets
is a potential difficulty, since the two explanations are not mutually
exclusive. In recognition of these difficulties, the empirical strategy
proceeds in three steps. First, Section 5 examines whether identical
pricing across markets depends on multimarket contact or whether
it can be explained by other, unrelated reasons. The second step, in
Section 6, examines whether identical pricing across markets actually
raises price, which should be the case if the motivation for identical
pricing is tacit collusion, but not if only noncooperative explanations
hold. The second step is important because even if identical pricing
does depend on multimarket contact, tacit collusion need not be the
motivation.’ In a final step, Section 7 verifies that the empirical find-
ing of higher prices in the markets in which there is identical pricing
across markets is the result of coordination and not some other char-

-acteristic of the market.

5. IDENTICAL PRICING AND MULTIMARKET CONTACT

This section begins the empirical investigation of the primary hypoth-
esis of this paper, namely that identical pricing across markets is a
mechanism whereby firms with multimarket contact can coordinate

5. For example, suppose that a firm would like to set the same prices in several
markets in order to reduce menu costs. If the firm has different competitors in those
markets who have very different price schedules, using the same prices across the mar-
kets may be very far from a best response in at least one of the markets. As a result, the
firm may set identical prices in two markets only when it meets the same competitors
(who are also using identical prices), although its motivation for doing so would be
purely noncooperative.
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their efforts to tacitly collude. There are, in the time period covered
by this study, multiple occasions in which the same effective price
prevails in two markets at once. What remains to be tested is whether
there is evidence that this is a tool for facilitating tacit collusion.

If the reason that the same effective price schedule is observed in
multiple markets is that firms are using identical pricing across mar-
kets as a tool for tacit collusion, then one would expect those to be
markets across which there is multimarket contact. Furthermore, one
would expect to see multimarket contact continue to have explana-
tory power even when allowing for some alternative explanations for
observing the same prices in multiple markets. Two alternative expla-
nations, demand similarity and menu costs of pricing, were intro-
duced in the previous section and are tested here.

In order to test these explanations empirically, I use a probit
regression based on carriers in pairs of markets drawn from the 90
largest SMAs in the US. I have complete information for 81 of these
markets, and they are the basis for the empirical analysis of Sections 5
through 8. For all possible pairs of markets, I calculate the prevailing
effective price schedule at 6-month intervals for both the wireline car-
rier and the nonwireline carrier in each market. I can thus identify any
pair of markets in which the same effective price schedule prevails in
both markets at a single point in time.

The regression is performed as follows. There is one observa-
tion for each unique market pair. The 81 individual markets yield
3240 pairs of markets. The dependent variable equals one if the same
effective price schedule is observed in the two markets in the mar-
ket pair at some point during the sample period. If the same effective
price schedules are never simultaneously available in the two markets -
in the pair, the dependent variable is equal to 0.

To test whether the same prices being available in different mar-
kets is associated with multimarket contact, and thus possibly with
tacit collusion, one of the explanatory variables is an indicator vari-
able for multimarket contact. Consider an observation of markets 1,
and m,. Bach market is served by two carriers, a wireline carrier (w)
and a nonwireline carrier (n). Suppose that market m, is served by
carriers w; and n,, market m, by carriers w, and n,. If w; = w, and
1y = n,, then the multimarket contact dummy variable equals 1; oth-
erwise it is 0.5

To test the alternative explanation that carriers use identical
prices in markets that have similar demand, I control directly for the
similarity across the markets of characteristics that are correlated with

6. The multimarket contact indicator variable is also set equal to 1 in the sole case
in which w; = n, and ny = w,.
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demand for cellular telephone service: population, the growth rate of
population, median income, average commuting time, and number
of business establishments. Similarity is measured as the percentage
absolute difference in the characteristics across the markets. (If x; is a
demand-related characteristic of market i, then the percentage absolute
difference between markets 1 and 2 is given by |x; — x,1/[5(x, + x,)]-
The smaller the difference is, the more similar the markets are.

It is difficult to account directly for menu costs. However, the
suggested ways in which identical pricing might reduce menu costs
(e.g., through advertising spillovers) apply to markets that are geo-
graphically close. Measures of gedgraphic proximity are included as
indicator variables for whether the markets are less than 100, between
100 and 200, or between 200 and 400 miles apart. Indicator variables
are used instead of using the distance directly so as not to constrain
it to have a linear effect.

The probit regression also includes indicator variables identify-
ing the carriers operating in the markets in each observation to cap-
ture any idiosyncratic tendencies of firms to price identically across
the markets they serve. The regression results are presented in Table I.
In each entry in the table, the probit coefficient is reported first, fol-
lowed by the standard error in parentheses.

While the results in Table I do not on their own establish that
identical pricing is a means to facilitate tacit collusion. However, they
do show that the same prices are more likely to be offered in two
different markets in which there is multimarket contact than when
there is not. This is the case even when allowing for demand similar-
ities and the proximity of the markets to play a role. In particular, the
coefficient estimate on the multimarket contact indicator variable is
positive and significant in all three specifications reported in Table I.

The coefficients on the demand characteristic differences are gen-
erally negative, which implies that the greater the differences in these
characteristics across markets, the less likely it is for the same prices to
be offered in the two markets; the results, however, are not statistically
significant in most cases. The one demand characteristic that is statis-
tically significant at the 5% level, population growth, is of opposite
signs in columns II and III. It is thus difficult to draw any consistent
conclusions about the role of demand similarity in determining the
similarity of prices across markets. - ,

As is also shown in Table I, the same effective price schedule
is more likely to be offered in two markets if they are geographi-
cally closer. The menu-costs explanation for identical pricing applies
primarily to markets that are geographically close to each other. In
addition, since demand characteristics are likely to be similar in adja-
cent areas, the proximity of markets helps to control for similarity in
any unobserved demand characteristics.
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TABLE 1.
PROBIT RESULTS?

1 I I

Multimarket contact (same 1.832 1.461 0.683
carriers serve both markets)  (0.167)  (0.226) (0.287)

Percentage absolute difference
between markets in:

Population . —0208 0624
(0.358) (0.474)
Population growth’ —~0.208 0.284
(0.101) (0.132)
Income -0.781 -0.789
. (0.725)  (0.953)
Commuting time ' -1.224  -1.162
(0.829) (1.172)
Businesses 0.562 0.755
0.356)  (0.469)
Distance between markets 3.028
< 100 miles (0.321)
Distance between markets is 1.232
100-200 miles (0.319)
Distance between markets is 0.788
200-400 miles (0.277)
Firm dummies Yes Yes Yes

Number of observations 3240 3240 3240
Pseudo R? 0.184 0.368 0.595

2Observations are of market pairs. Dependent variable is 1 if same effective price
schedule is available simultaneously in both markets in the pair. Table reports
probit coefficients with standard errors in parentheses.

The results of this section suggest that identical pricing across
markets is associated with multimarket contact. While there is some
evidence that demand similarities and particularly the proximity of
the markets also increase the likelihood of observing the same effec-
tive price schedule in different markets, this is not necessarily incon-
sistent with identical pricing across markets aiding in facilitating tacit
collusion. Even if the primary motivation is signaling, identical pricing
across markets is a signal that is less costly to use in cases where the
markets are more similar.

6. IDENTICAL PR]\CING AND AVERAGE PRICES

The section continues the empirical investigation of whether the rea-
son the same effective price schedule is observed in multiple markets
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is that firms are choosing to set identical prices across markets as
a means to tacitly collude. The association found in the previous
section of multimarket contact with the likelihood of observing the
same effective price schedule in multiple markets is consistent with
this explanation. Furthermore, the empirical results of Section 5 fail
to find strong evidence to support alternative explanations; however,
the market demographics and proximity measures used to test these
alternative hypotheses are likely imperfect. As a result, this section
seeks further evidence that carriers in this industry use identical prices
across markets as a way to coordinate tacit collusion by examining the
effect identical pricing has on average prices. If identical pricing is a
means to facilitate tacit collusion, it should raise average prices.

To determine the effect of identical pricing across markets on
price levels, I regress average price on demand characteristics, firm
and time effects, and dummies for the use of identical pricing. The
study uses data on the same 81 markets used in the probit regres-
sions of Section 5, although in a slightly different configuration. Since
Section 5 was concerned with the conditions under which the same
effective price schedule would be observed in multiple markets, the
unit of observation was a pair of markets drawn from the sample of
81 markets. The regressions of this section are concerned with prices
charged in individual markets; therefore each observation is based on
a single market. Each observation can be defined by the triple (m, j, £),
where m denotes the market, j denotes the carrier, and t denotes the
date. There are up to 8 observations of each carrier in each market,
taken at 6-month intervals. Since not all markets are in operation at
the beginning of the sample period, the sample contains 584 out of a
maximum possible of 1296 observations.

The dependent variable is the average price charged by a carrier
in a market at a point in time, which is calculated in terms of average
cents per minute. Let T (i) be the total cost for usage of i minutes per
month using the effective price schedule (the lower envelope of the
two-part tariffs). Using T'(i), the average number of cents per minute
for each usage level can be calculated, and then averaged over usage
levels from 1 to 1000 minutes per month. The final measure can be
written as’

1000 T(l)

e — 510 e min,
average price = - 2 cents/min

7. This measure of average price is the average price of a minute under a particular
effective price schedule, but does not necessarily measure the average price paid in the
market, unless customers’ usage levels are uniformly distributed between 1 and 1000
minutes. per month. Results using alternative measures of price are reported in later
regressions.
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TABLE 1I.
VARIABLES IN PRICE LEVEL REGRESSIONS

Standard
‘Variable Mean  deviation
Population (millions) 2.0 2.5
Population growth (annual percentage) . 0.9 1.0
Median income (thousands of dollars) 28.7 38
Average commute time (min) 25.9 33
Number of businesses (thousands) 43.5 60.3
Average price (cents/min) 46.5 10.2
100-min usage 57.1 14.0
300-min usage 41.6 8.3
500-min usage 37.1 7.8
1000-min usage 34.0 7.7
Carrier using identical prices (1-0) 0.27 0.44
Both firms using identical prices (1-0) 0.16 0.37

The explanatory variables of interest are indicator variables for
whether the market is part of a pair in which there is identical pricing
by the firm under consideration, or by both firms. Additional con-
trols for the average level of prices are the demand characteristics of
the market, a firm dummy for the carrier, and time effects. Summary

statistics for the variables in the regression are given in Table II. '

The results of the regressions are reported in Table IIL. The regres-
sions in Table III are estimated using ordinary least squares. The stan-
dard errors are corrected for heteroskedasticity, and are also corrected
to allow for the correlation of errors over time within a firm in a par-
ticular market. In column I, average prices are estimated to be higher
by 3.20 cents/min, or 6.9%, for a carrier that is using identical prices
across markets. This coefficient is statistically different from zero at
the 5% confidence level. Column II adds an additional explanatory
variable, an indicator for both firms pricing identically. In this specifi-
cation, a carrier’s average price is estimated to rise by 3.97 cents/min,
or 8.5%, when it uses identical prices across markets; there is no statis-
tically significant additional effect of having both firms use identical
prices across markets.

The positive coefficient estimated for “Carrier using identical
prices” is supportive of the hypothesis that identical pricing across mar-
kets is a mechanism to facilitate tacit collusion. It indicates that aver-
age prices are higher, controlling for market and firm characteristics,
when carriers offer the same prices in multiple markets. Under the
tacit-collusion hypothesis, the variable “Both carriers using identical
prices” might also have been expected to have a positive coefficient.
This variable captures any incremental increase in the carrier’s price
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TABLE Il

RESULTS OF _
AVERAGE-PRICE-LEVEL

REGRESSIONS?
I II 11
Carrier using 320 3.97
identical prices (1.19) (1.47)
Both firms using —1.41.
identical prices (1.70)
Population —0.10 —0.13 ~0.12
(0.58) (0.58) (0.61)
Population growth 1.83 1.77 1.55
(0.64) (0.64) (0.64)
Income —-0.16 -0.15 ~0.13
(0.23) (0.24) (0.24)
Commuting time 097 0.95 0.94
(0.29) 0.29) (0.29)
Number of 0.03 0.03 0.03
businesses 0.02) 0.02) (0.02)
Constant 20.34 20.84 21.90
(11.27) (11.22) . (11.38)
Firm effects Yes Yes Yes
Time effects Yes Yes Yes
No. of observations 584 584 584
R? 0.40 0.40 0.38

*Observations are market-carrier-dates. Dependent variable is aver'age
price in cents per minute. OLS estimates. Standard errors in parenthe-
ses. Standard errors are adjusted for correlation between observations

of the same firm in a particular market.

level when its competitor joins it in using identical prices across mar-
kets. If the prices set by the carrier when it alone uses identical prices
across markets already reflect the tacitly collusive price level it hopes
to maintain once its competitor responded, then there may not be
much incremental increase in the carrier’s price level when the com-
petitor responds with identical prices. This would explain why the
estimated coefficient is statistically insignificant.

Two of the five demand characteristics are statistically signifi-
cant, namely population growth and average commuting time. The
implication of the coefficient estimates is that an increase in the popu-
lation growth rate by one percentage point increases the average price
by almost 2 cents/min, and an increase of one minute in the average
commuting time raises the price by about one cent. Most of these
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demand characteristics would be expected to raise demand and price;
population growth, however, could have either a positive effect, if
population growth is an indicator for economic growth, or a negative
effect, if carriers price for market share. The importance of commuting
time reflects the fact that over the period covered by these data, cellular
phones were primarily a car accessory, among whose primary attrac-
tions was making commuting time productive. Thus longer commutes
could be expected to raise the demand for and price of cellular service.

These results indicate that, controlling for the characteristics of
the market and for the identity of the carrier, identical pricing across
markets appears to raise average prices. Higher prices. would not be
expected if the motivation for identical pricing were one of the non-
cooperative motivations described in Section 4. When combined with
the fact that identical pricing appears to be used most frequently when
carriers meet in multiple markets, this evidence is suggestive of tacit
collusion. ,

The average price measure used in Table IIl is a measure that
is averaged over all usage levels. This measure is intended to cap-
ture general changes in prices (vertical shifts of the effective price
schedule). If, however, the schedule rises in some places and falls in
others, this could be obscured by using the average price measure.
To find out whether the results reported in Table III reflect general
changes in prices, I examine the effect of identical pricing at various
points along the price schedule. If at each of these points identical
pricing increases the price, then identical pricing can be inferred to
shift the entire schedule. I reestimated column II of Table III, replac-
ing average price as the dependent variable with the price calculated
at usage levels of 100, 300, 500, and 1000 min/month. The results of
the fegressions using. prices measured at each of these usage levels,
reported in Table IV, are very similar to those reported in Table IIL. In
particular, when a firm uses identical prices, its prices are higher by
2.24 cents/min (at a usage level of 1000 min) to 5.83 cents/min (at a
usage level of 100 min), which is an increase of 6.7% to 10.2% on the
price at these levels. As in Table III, the coefficients on the indicator
for both firms using identical prices across markets are not statistically
significant. These results indicate that prices are affected similarly over
a range of usage levels when firms use identical prices across markets.

7. ALTERNATIVE EXPLANATIONS FOR
AVERAGE PRICES

So far, I have argued that the occurrence of identical pricing across
markets cannot be explained solely by noncooperative motivations,
and have shown that identical pricing is associated with higher prices.
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TABLE IV.
RESULTS OF AVERAGE-PRICE-LEVEL
REGRESSIONS AT DIFFERENT
USAGE LEVELS?

100 min 300 min 500 min 1000 min
Carrier using 5.83 3.22 2.82 2.24
identical prices (1.67) (1.07) (1.02) (1.00)
Both firms using -1.66 -1.16 -1.02 -1.11
identical prices (2.27) (1.25) (1.09) (1.08)
Population —-0.24 -0.04 -0.02 0.17
: (0.65) (0.37) (0.34) (0.34)
Population growth 211 0.30 0.40 0.16
(0.73) (0.51) (0.54) (0.56)
Income 0.20 0.14 0.03 0.02
0.29) (0.22) (0.21) 0.21)
Commuting time 0.92 0.37 0.39 0.32
(0.39) (0.23) (0.22) (0.24)
Number of 0.06 0.04 0.03- 0.02
businesses (0.02) (0.01) (0.01) (0.01)
Constant 19.28 22.30 21.63 20.76
(15.13) (10.56) (9.38) (9.24)
Firm effects yes -  yes yes yes
Time effects yes yes yes yes
No. of observations 584 584 584 584
R? 0.40 0.34 0.32 0.29

*Observations are market-carrier-dates. Dependent variable is average price in cents per
minute at specified level of monthly usage. OLS estimates. Standard errors in parenthe-
ses. Standard errors are adjusted for correlation between observations of the same firm

in a particular market.

In this section, I consider several alternatives to the explanation of tacit
collusion for the empirical association between identical pricing and

higher prices.

7.1
AVERAGE PRICES

THE DIRECT EFFECT OF MULTIMARKET CONTACT ON

Although I have argued that identical pricing is a mechanism through
which cellular carriers tacitly collude, other empirical studies have
shown that multimarket contact is generally associated with higher
prices. To show that the higher prices indeed result from using the iden-
tical pricing mechanism and not from multimarket contact operating
through some other mechanism, this section replicates the average-
price regressions of Section 6, directly incorporating measures of
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multimarket contact. This also allows for comparison with previous
studies of multimarket contact.

If some other practice or feature associated with multimarket
contact were the real cause of higher prices, and if identical pricing
were correlated with multimarket contact, then the positive coeffi-
cient estimated for identical pricing could be picking up the effect of
an omitted multimarket contact variable. To incorporate multimarket
contact directly, I regress the average price charged by a carrier in a
market on three different measures of multimarket contact, as well as
the demand characteristics, identical-pricing dummies, and the firm
effects used in Tables III and IV of Section 6.

The first measure of multimarket contact, used in column I of
Table V, is the number of other markets in which the carrier meets
the same competitor as it does in this market. The inclusion of this
direct measure of multimarket contact has virtually no effect on any of
the estimated parameters compared to column II of Table IIl. Further-
more, the coefficient on this variable is statistically indistinguishable
from zero, providing no evidence that the results of Section 6 are due
to an omitted variable. Using this measure supposes that the effect of
multimarket contact is linear in the number of other markets in which
carriers have contact. Since the measure takes on only five values
(0,1, 2, 4, and 8), a second way to measure multimarket contact would
be to use dummy variables for each of the levels; these results are
reported in column II of Table V. Using the discrete measure, multi-
market contact appears to lower prices, not raise them, although not
all of the coefficients are significant.® The estimated coefficient of the
identical-pricing dummy, while reduced by about 22% compared to
column II of Table T0J, is still significant. The third measure of multi-
market contact, used in column III, is a simple indicator for whether
firms compete with each other in any other market or not. The coef-

ficient of this indicator variable is negative and significant, and the
" identical-pricing coefficient is now slightly larger than estimates in
previous specifications.

These results do not comport with what has been found in most
of the empirical literature, namely that multimarket contact is asso-
ciated with higher prices (Evans and Kessides, 1994; Hughes and
Oughton, 1993; Singal, 1993).° These results are, however, not incon-
sistent with the hypothesis of this paper, which is that although multi-
market contact may enhance the sustainability of tacit collusion, firms

8. An F-test rejects at a 5% significance level the hypotheses that the coefficients on
the multimarket contact dummies in column II of Table V are jointly zero.

9. Although Bernheim and Whinston (1990) in fact predict that in some cases
multimarket contact can lower price, the more common expectation is that it will raise
prices.
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TABLE V.

RESULTS OF AVERAGE PRICE LEVEL
REGRESSIONS INCLUDING MULTIMARKET

CONTACT?
Ve
I I 11 v
Carrier using identical 399 - 307 4.32
prices (1.46) (1.40) (1.46)
Both firms using —1.40 —=1.32 -0.94
identical prices (1.71) (1.70) (1.74)
Number of other markets —0.04
in which firms compete (0.36)
Firms compete in 1 other T —4.10
market (1.69)
Firms compete in 2 other -1.23
markets (1.76)
Firms compete in 4 other —6.05
markets (2.35)
Firms compete in 8 other 1.77
markets (2.75)
Firms compete in at least -3.09 —2.31
one other market (1.45) (1.35)
Population -0.13 0.10 -0.02 -0.05
(0.58) (0.59) (0.57) (0.60)
Population growth 177 1.21 1.68 1.43
(0.66) (0.64) (0.64) (0.65)
Income -0.16 -0.01 -0.13 —0.11
(0.25) (0.25) (0.24) 0.24)
Commuting time 0.95 0.81 0.89 0.88
0.29) (0.29) (0.30) 0.29)
Number of businesses 0.03 0.03 0.03 0.03
(0.02) (0.02) (0.02) (0.02)
Constant 20.93 23.52 23.30 24.09
(11.38) (11.17) (11.02) (11.28)
Firm effects yes yes = yes yes
Time effects yes yes yes yes
No. of observations 584 . 584 584 584
R? 0.40 0.43 0.41 0.39

3Observations are market-carrier-dates. Dependent variable is average’ price in cents per
minute. OLS estimates. Standard errors in parentheses. Standard errors are adjusted for cor-
relation between observations of the same firm in a particular market.
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may still need to develop a means to communicate and coordinate
their actions. Speaking loosely, multimarket contact is a necessary,
but not sufficient, condition. The empirical results of Sections 5 and 6
suggest this is true. The same effective price schedule is more likely
to be observed in two different markets if firms have multimarket
contact in those markets, and when firms use identical prices across
markets, prices are, statistically and economically, significantly higher.
That multimarket contact itself is not associated with higher prices
suggests only that it alone is not sufficient to achieve tacit collusion.

7.2 THE SINGLE-MARKET EFFECT ON AVERAGE PRICES

Another alternative explanation for identical pricing across markets is
that arbitrage forces the prices in close markets together. In the cellu-
lar telephone industry, the power of arbitrage is mitigated by roaming
fees imposed on callers when they use their telephones outside their
local markets, a substantial deterrent against shopping in different
markets for better rates.)’ However, even if arbitrage does not force
carriers to price in multiple markets as if they were pricing in a sin-
gle market, there may be managerial reasons to do so. For example,
it may be that the markets are managed by a single office. Further-
more, the FCC in making its original awards might have treated some
markets as if they were single market and awarded them to the same
licensee, especially if they were markets that might be regarded as
a single greater metropolitan area. Possible examples include Boston
and Worcester, Miami and West Palm Beach, Los Angeles and Oxnard,
and San Francisco and San Jose. To the extent that these are large
cities with higher costs of living in general, they might also have
higher prices also for cellular service. Thus the estimated identical-
pricing coefficient could capture the higher prices associated with
one of these greater metropolitan areas, rather than the effect of tacit
collusion through the identical-pricing mechanism. To test whether
this is the case, variables indicating whether the nearest market is
served by the same carriers are added to the previously estimated
average-price regressions. These variables should indicate markets
that were awarded jointly because they were expected to be adminis-
tered together.

As Table VI shows, having the nearest market served by one or
both of same two carriers is associated with a statistically significant

10. The system of roaming rates enables a cellular customer to use his or her phone
in any market, whether it is served by his or her carrier or not. The carrier in the outside
market serves the call and bills the customer’s home carrier, who bills the customer at
the roaming rate charged by the outside carrier. Roaming fees were substantial and
pervasive during this period. :
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TABLE VI.
RESULTS OF AVERAGE-PRICE
REGRESSIONS INCLUDING
SINGLE MARKET MEASURE?

Carrier using identical prices 3.05
(1.48)
Both firms using identical -2.01 -
prices (1.68)
Nearest market served by at 4.58
least one of the same carriers (1.60)
Population ' -0.16
i (0.59)
Population growth 1.37
(0.62)
Income -0.17
(0.24)
Commuting time 0.83
(0.29)
Number of businesses . 0.03
(0.02)
Constant 22.72
(11.10)
Firm effects Yes
Time effects Yes
No. of observations 584
Adjusted R? 0.42

2Observations are market-carrier-dates. Dependent variable is aver-
age price in cents per minute. OLS estimates. Standard errors in
parentheses. Standard errors are adjusted for correlation between
observations of the same firm in a particular market.

increase in price of 4.6 cents/min. The inclusion of this variable nev-
ertheless leaves the estimated effect of identical pricing similar to that
found in previous specifications. This is consistent with the hypothe-
sis that when close markets are served by the same carrier they have
higher prices. Identical pricing, however, does not appear to be merely
a proxy for this effect; in column II, the estimated effect of identi-
cal pricing is still positive and significant, although the estimates are
smaller by about 23% than the comparable estimates in Table IIL

7.3 THE REGIONAL EFFECT ON AVERAGE PRICES

Finally, I consider the possibility that the identical-pricing effect is
a regional phenomenon. Since the northeastern region of the United
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TABLE VIL
RESULTS OF AVERAGE-PRICE
REGRESSIONS INCLUDING
REGIONAL EFFECTS?

Carrier using 478
identical prices (1.30)
Both firms using —-0.83
identical prices (1.58)
West —1.40
(3.24)
- Midwest -9.18
(2.63)
0 South -2.22
(3.13)
; Population 0.17
(0.51)
Population growth 031
= (0.88)
! Income 0.01
(0.26)"
Commuting time 0.70
(0.31)
Number of businesses 0.02
(0.02)
Constant 28.05
(11.70)
Firm effects Yes
Time effects Yes
No. of observations 584
Adjusted R? 046

3Observations are market-carrier-dates. Dependent vari-

able is average price in cents per minute. OLS esti-
mates. Standard errors in parentheses, Standard errors
are adjusted for correlation between observations of the
same firm in a particular market.

States is more densely populated than other areas of the country, it
contains more large cities and a higher concentration of markets in
which there is multimarket contact (see Fig. 3). As a result, this region
has proportionately more cases of identical pricing than other regions.
If the prices for cellular service in the Northeast are also generally
higher than in other areas of the country, as the cost of living is, then
the coefficient on identical pricing might reflect a regional effect rather
than an increase in price due to tacit collusion.
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I test this explanation by including regional dummy variables
based on standard census definitions of four regions (West, South,
Midwest, and Northeast). The results in Table VII include a constant,
and hence exclude the dummy for the northeastern region. The esti-
mates indicate that prices are very similar in the West, South, and
Northeast (the excluded category), and distinctly lower in the Mid-
west. Once controlling for the regional effects, the estimated effect
of identical pricing is about 20% larger than that estimated in the
column II of Table III. Although there are regional effects in cellular
prices, those effects do not appear to be confounded with the effect of
identical pricing across markets.

8. ANOTHER FORM OF TAC!T COLLUSION

In the introduction of this paper, a distinction was made between
two forms of parallel pricing: price matching and identical pricing
across markets. Up to this point, this paper has considered exclusively
identical pricing across markets, that is, a firm using the identical
price schedules in different markets. A more familiar kind of parallel
pricing is price matching, in which different firms set the same prices
within a market. This section takes up the question of whether price
matching is used to facilitate tacit collusion in the cellular telephone
industry. The empirical results of this section show that when cellular
carriers match prices within a market, it does increase average prices.
Price matching, however, does not appear to be associated with mul-
timarket contact. »

Price matching is defined as follows. Consider a market m that
is served by two carriers, w and n. As in Section 6, let T;(i) be the
total cost for the use of i minutes per month using the effective price
schedule (the lower envelope of the two-part tariffs) offered by firm j.
The two carriers, w and 7, have matched prices at usage level i if
T, (i) = T,(i). The fraction of the price schedule in which the carriers
have matched prices can be calculated as

1000

fraction of price schedule matched = To00 Z (T, =T,H#),
i=1

where I( ) is an indicator function that equals 1 if the argument is
true. If this measure is equal to 1, in other words if the schedules of
the two carriers in the market are equal to each other at every usage
level, then the price schedules are said to match exactly.

Table VIII modifies the specification used in Table III to examine
the effect of identical pricing across markets on average price level
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TABLE VIII.

RESULTS OF AVERAGE-PRICE REGRESSIONS
USING PRICE MATCHING?

1 I m 1\

Fraction of price 7.35 7.54
schedule matched (1.82) (1.77)
Price schedules 6.41 6.25
match exactly (2.32) (2.22)
Carrier using 4.05 3.98
identical prices (1.31) (1.41)
Both firms using —-1.05 -1.28
identical prices (1.48) (1.64)
Population -0.11 -0.09 —0.01 -0.10
(0.61) (0.60) (0.58) (0.57)
Population growth 137 142 1.63 1.65
(0.64) (0.64) (0.64)  (0.69)
Income —0.14 -0.11 -0.16 -0.13
0.22) 024)  (0.22) (0.24)
Commuting time 0.78 0.89 0.80 0.91
(0.28) (0.27) (0.29) (0.28)
Number of 0.02 0.03 0.02 0.03
businesses (0.02) (0.02) (0.02) (0.02)
Constant 26.14 22.80 24.94 21.67
. (10.80) (10.99) (10.62) (11.13)
Firm effects Yes Yes Yes Yes
Time effects Yes Yes Yes Yes
No. of observations 584 584 584 584
R? 0.43 0.40 0.44 0.42

3Observations are market-carrier-dates. Dependent variable is average price in cents per
minute. OLS estimates. Standard errors in parentheses. Standard errors are adjusted for
correlation between observations of the same firm in a particular market.

by substituting variables that indicate when there is price match-
ing between the two carriers in a market. The estimates on the
price-matching coefficients suggest that when carriers match price
exactly within a market, prices are higher by about 7 cents/min,
which is somewhat larger than the effect of identical pricing across

11. Price matching and identical pricing across markets typically do not occur simul-
taneously. Identical pricing across markets means that a carrier A sets the same prices
in markets 1 and 2, and (usually) its competitor, carrier B, sets the same prices in mar-
kets 1 and 2. Price matching occurs if carriers A and B set the same prices as each other
in market 1. There are isolated examples in which both occur. This would be the case
if, for example, the same price schedule were used by carrier A in markets 1 and 2 and
by carrier B in market 1. .
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TABLE [X.

RESULTS OF PRICE MATCHING AND
MULTIMARKET CONTACT REGRESSIONS?

I I I
Number of other 0.18
markets in which (0.18)
firms compete
Firms compete in 1 0.11
other market (0.07)
Firms compete in 2 0.024
other markets (0.073)
Firms compete in 4 —-0.022
other markets (0.134)"
Firms compete in § ’ 0.131
other markets . (0.157)
Firms compete in at 0.085
least one other market (0.056)
Population 0.010 0.005 0.009
(0.013) (0.013) (0.013)
Population growth —0.011 —-0.018 -0.007
(0.028) (0.030) (0.027)
Income 0.014 0.015 0.013
(0.008) (0.008) (0.008)
Commuting time 0.023 0.022 0.024
(0.010) (0.010) (0.010)
Number of businesses 0.0004 0.0007 0.0004
) (0.0006) (0.0006) (0.0006)
Constant —0.836. -0.827 —0.885
. (0.276) (0.289) (0.285)
Firm effects yes yes yes
Time effects yes yes yes
No. of observations 293 293 293
R? 0.28 0.29 0.29

*Observations are market-dates. OLS estimates. Standard errors in parentheses. Standard
errors are adjusted for heteroskedasticity. .

markets. Other coefficient estimates are similar to those estimated in
Table III.

While price matching does appear to raise average prices, it is
not associated with multimarket contact. Table IX shows the results of
regressions that predict whether there will be price matching in a mar-
ket as a function of multimarket contact. Each observation is a market
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at a particular point in time. The variables used in this regression
have all been defined and described above. The dependent variable is
the fraction of the price schedule that is matched by the two carriers,
as described above.? The primary explanatory variables of interest
are measures of multimarket contact, which is measured three ways,
as in Table V: a count of the number of markets in which the carri-
ers in this market also comipete, an indicator variable for the level of
contact, and an indicator that the firms compete in at least one other
market. The regressions also include market demand characteristics,
and fixed firm and time effects. The regressions are estimated using
ordinary least squares, and the standard errors are corrected for het-
eroskedasticity. None of the multimarket contact coefficient estimates
are significantly different from zero. The coefficient of the variable
“Firms compete in at least one other market” in column III has the
highest t-statistic, 1.52, with a p-value of 0.129.

Overall, I interpret the results of this section as having two pri-
mary implications. First, the results indicate that there may be multi-
ple forms of tacit collusion operating in this industry, and that price
matching may be one of them. The effect of price matching, however,
appears to be orthogonal to that of identical pricing across markets.
(This can be seen in columns III and IV of Table VIIL. When indica-
tors for both pricing behaviors are used in the regressions, the price-
matching effects are very close to those estimated in columns I and
II, while the identical-pricing effects are very similar to those esti-
mated in Table IIL.) The second implication is that if firms are taking
advantage of multimarket contact in order to enhance their abilities
to tacitly collude, it appears that price matching is not their means of
doing so.

9. CONCLUSION

This paper has examined the effect of multimarket contact in the
cellular telephone industry by identifying a pattern of setting iden-
tical prices across markets, and hypothesizing that such a mecha-
nism could be used to coordinate prices. This mechanism is related
to higher average prices, and is used most commonly between firms
that compete in multiple markets. Further examination showed that
the higher prices are indeed the result of identical pricing, not of mul-
timarket contact alone or some other characteristic of the analyzed
markets. Together, these suggest that identical pricing across markets
serves as a mechanism to support tacit collusion.

12. Substituting as the dependent variable an indicator for whether the two carriers
are matching prices exactly gives results that are generally smaller in magnitude, with
generally equal or larger standard errors than those presented in Table IX.
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This paper makes two main contributions. First, the paper indi-

cates that the FCC’s expectation that competition between two firms
would produce competitive pricing does not appear to have been
fulfilled in all markets. Although prices were probably lower than
they would have been if carriers had been granted exclusive licences
by city, it appears that carriers were able to tacitly collude in some
markets, and that the result was prices that were higher by approxi-
mately 7%—-10% in those markets.
A The paper’s second contribution is in understanding the way
in which multimarket contact facilitates tacit collusion. While pre-
vious empirical studies have found higher prices associated with
multimarket contact, this paper demonstrates a mechanism that enables
firms to translate contact with each other into the commonality pur-
pose necessary to tacitly collude.

DATA APPENDIX

The purpose of this appendix is to explain how variables and obser-
vations are defined, given the nonstandard nature of some of the data
used in this paper.

A.1 THE SOURCE OF THE DATA

The price data were collected by a small consulting company, which,

"during the initial development of the industry, persuaded the carri-
ers to provide it with detailed price data. Carriers agreed to submit
reports when their prices changed; thus the data take the form of a
chronology of price changes for each carrier in each market that it
serves.

A.2 PRICING DATA

In order to be able to compare pricing information across carriers
within a market or across markets, I first create a full series by filling
in the data between the periodic observations of each carrier in each
market. The result is a monthly series of the menu of prevailing prices
for each carrier in each market.

The pricing data contain detailed information on each price plan
offered by the carriers. From these data, I can construct an effective
price schedule, which I define as the lower envelope of the menu of
two-part tariffs for usage levels between 1 and 1000 min/month. See
Figure 4 for an example. In order to decide whether a carrier is using
identical prices across markets I compare the effective price schedule
that carrier A offers in market 1 with the effective price schedule A
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offers in market 2 during the same month. If the two are the same
point by point for all usage levels between 1 and 1000 min/month,
then carrier A is said to be using identical prices across markets 1 and
2 in that month. If the same is true of the price schedules carrier B
offers in markets 1 and 2 during the same month, then the (market 1,
market 2) market pair is said to have both firms using identical prices
in that month.

A.3 DATA FOR THE PROBIT REGRESSION

An observation is a market pair. There are 81 markets in the sample,
which can be combined into 3240 market pairs. The dependent vari-
able in the probit regression is 1 if the same effective price schedule
is ever available simultaneously in both markets in the market pair.

The primary explanatory variable of interest in the probit is an
indicator for whether there is multimarket contact across the markets
considered in the observation. For example, if market 1 is served by
carriers A and B, and market 2 is also served by carriers A and B,
then the multimarket contact indicator variable would equal one in
the (market 1, market 2) observation.

There are controls in the regression, including the difference
between the demographic characteristics of the market (measured as
the percentage absolute difference), firm dummy variables, and mea-
sures of distance between the two markets.

A.4 DATA FOR AVERAGE-PRICE REGRESSIONS

The second part of the paper answers the question of what effect
using identical prices has on the average price level. For this, a linear
regression is used. Each observation is of a single carrier in a partic-
ular market at a given date. This arrangement of the data is different
from the probit where the basic unit of observation is a market pair.

For the average price regressions, there are 81 markets, each of
which has 2 carriers, which are observed as many as 8 times, in March
and September; so there could be as many as 1296 observations.’
In practice, most of the markets do not have both carriers in operation
for the whole time, so the actual number of observations is 584.

In the regression, the dependent variable is the average per-
minute price, which is calculated as the average of the cents-per-
minute charge for each level of usage from 1 to 1000 min/month,

13. This is true for all years except 1988, in which the data are from March and
July. July 1998 was the last month of data collection. The decision to use March and
September as the months of observation was made to avoid price promotions around
holidays. A number of the regressions reported in the paper were run using alternative
timing for the observations, with results similar to those reported in the paper.
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according to the formula given in Section 6. In the sample, the mean
of the average per-minute price is 46.4 cents/min.

The explanatory variables of interest are two indicator variables.
The first, called “Carrier using identical prices,” indicates whether the
carrier is offering exactly the same effective price schedule as it offers
in this market at this date in another market at this date. In other
words, the indicator is equal to one if the answer to the question
“Has this carrier set the same prices in some other market at this
date?” is yes. ' '

The second variable, called “Both firms using identical prices,”
indicates whether the carrier and its competitor in this market both
offer the same prices in some other market where they compete. In
other words, the indicator is equal to one if the answer to the question
“Have the carrier and its competitor both set the same prices in some
other market at this date as they do in this market at this date?” is
yes.

The regression also includes controls for the price level including
market demographic characteristics and firm and time effects. The
standard errors are adjusted to allow correlation across time for a
given carrier in a given market.
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Abstract
Purpose — This paper aims to examine the extent to which telecommunications consumers decide to
switch and why.

Design/methodology/approach — Resuits from surveys of consumer switching behaviour in a number
of countries are examined to ascertain reasons for actual consumer decision making regarding
switching.

Findings - /mplications for telecommunications regulation are considered. In essence, regulation
should require that communications service providers ensure that switching is fast, cheap, predictable
and reliable and that consumers are able to switch with minimum difficulty and delay.

Practical implications - The ability and willingness to switch from one to another supplier of
telecommunications and internet services are an important aspect in manifesting consumer
empowerment. In turn, empowered consumers are important for sustainable competition. If
consumers are inert and passive, suppliers will not be under pressure to deliver the potential benefits
of competition. And it is empowered assertive consumers, able and willing to switch, who will exert.
pressure on suppliers to deliver these benefits. Thus, in making well-informed choices between
suppliers, consumers not only benefit from competition but also initiate and sustain it.

Originality/value - Insights from behavioural economics are incorporated in the analysis.
Keywords Telecommunications, Regulation, Pricing policy, Public policy, Broadband networks
Paper type Research paper

1. Introduction

Switching patterns provide an important indicator that the demand-side of a market is
well-developed and that consumers are sufficiently empowered to participate actively. The
motivation to switch is generally a function of consumers’ estimate of the performance of
their existing supplier; and whether or not they believe there are better alternatives available
from other suppliers on the aspects of service that matter to them. If the market is perceived
to be undifferentiated and/or if their current supplier is perceived to be the best on the market
on the criteria that are important, there is no expected benefit from switching.

The ability and willingness of consumers to switch is critically important. If switching is
discouraged or impeded this could impact not only on the demand-side but also potentially
raise supply side barriers (Barrow, 2007). This is because new entrants could be deterred
from entering the market in the belief that it will be difficult to persuade consumers to switch
from their existing provider. This could diminish the effectiveness of competition and serve to
limit the benefits that consumers would otherwise derive from it.

It is important to note, however, that switching is not the only measure of a vibrant
demand-side, nor is switching necessarily always in a consumer’s best interests. The
decision to engage in co-ordinated information gathering that will support the decision to
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switch or not to switch is also important. If a consumer is satisfied with a current provider,
switching is not necessarily an improvement. Moreover, choosing a new serfvice does not
necessarily mean switching provider.

The aim of this paper is to assess the extent to which consumers in telecommunications
markets are able and willing to switch and the implications for policy and regulation. Issues
covered by the paper include:

m the extent to which consumers-are satisfied with their present providers;
u the extent to which dissatisfied consumers do switch;

» whether dissatisfied consumers are equipped (with information and confidence) to make
rational switching decisions; and

» how "information asymmetry” and systematic bias in consumer decisions can be
addressed.

The paper does not dwell on consumer complaints, including complaints to regulators and
ombudsmen. It is known that a substantial number of consumers are dissatisfied. The issue
focused on is why these dissatisfied consumers are not switching and how to address this.

2. Influences on switching

Switching costs can be defined as the real or perceived costs that are incurred when
changing supplier but which are not incurred by remaining with the current supplier. Barriers
to switching can be present due to high switching costs. Switching costs reduce consumer

flexibility and lower the pressure exerted by the prospect of a consumer migrating to a
competitor.

Research conducted by Ofcom (2006a), the UK National Consumers Council (2006) and
others suggest that in the telecommunications sector there is arange of important deterrents
to switching, including:

m [ engthy and cumbersome switching procedures can make it inconvenient for consumers
to switch and can outweigh any potential benefits.

» Early exit charges, imposed by an existing provider, can reduce the benefits of switching.

m Confusing products and non-transparent pricing can make it difficult or time consuming
to compare deals (as in the case of mobile telephony and the internet).

» Technical incompatibility of equipment can make it uneconomical for consumers to switch
(for example, if they cannot use a blocked mobile phone with their new provider).

» Long-term deals can lock consumers into lengthy relationships with their providers (as
may occur with mobile telephony and Internet contracts) and increase the risk of them
being overcharged.

A survey of consumer opinion in the UK indicated that in 2007 only about 7 percent of
fixed-line, 6 percent of mobile and 22 percent of internet consumers who had ever switched
supplier considered that it was difficult to switch (see Table |). The Table shows that these
percentages were slightly higher than for 2006. That is, there has been some increase in the
perceived difficulty of switching telecommunications and internet service providers (ISPs).
Moreover, the percentages for 2007 for these consumers who had never switched were
somewhat lower than among those who had switched in the past (Ofcom, 2007b). This may
mean that perception of ease of switching is not borne out in reality for some consumers.

Under-switching and over-switching

Under-switching errors can occur where a consumer does not switch (perhaps due to high
switching costs) despite apparent benefits from doing so. And there could also be
“over-switching' errors where a consumer switches despite incurring losses from doing so.
Wilson and Waddams-Price (2005) identify a third type of error "‘consumer inaccuracy”
when a consumer makes a surplus-improving switch, but makes a mistake in the choice of
destination operator by not choosing the best operator for her requirements (perhaps as a



result of search costs). Their research on switching by low-income households in UK
electricity markets found that on the whole people did not switch provider in a way that could
be explained by any rational set of criteria. Only 7 percent of consumers chose the cheapest
option and 32 percent changed to a supplier that was more expensive.

High switching levels do not necessarily signify that a market is competitive (Gans, 2005).
First, if pricing is unclear and products complex, price differentials and subsequently
switching can occur over a long period of time, without the market becoming more
competitive. Second, if companies co-ordinate their behaviour to keep prices high, the
market will not be competitive, regardless of switching levels. Third, high switching levels
can conceal certain undesirable activities, such as mis-selling and market churning.

Conversely, low switching levels do not automatically indicate that markets are not
competitive. Indeed, once price differentials have been exhausted through intensive
switching, and prices have been driven down to a competitive level, only limited switching
may occur. However, in such circumstances, the market is likely to be competitive.

It should also be recognised that consumers who have not switched will not necessarily be -
worse off. The existing provider may happen to offer the best deal for their particular
circumstances. Besides, sometimes a mere threat to switch may bring about a better deal -
from a current provider. :

In the UK, across all communications services, the most mentioned reason for not switching
communications services is that consumers are happy with their current suppliers. For

instance, among mobile consumers, 14 percent found that their current provider still offered

the best deal, as did one in ten broadband consumers. Among fixed-line consumers, a

significant minority claim they will look around, switch or renegotiate with their current

supplier. About one-third of fixed-line consumers and some 38 percent of mobiie consumers

say they are likely to try to renegotiate with their current supplier in the next 12 months

(Ofcom, 2007b).

Underestimating the benefits of switching?

Another reason why some consumers decide not to, or feel unable to, switch could be that
the perceived or actual level of savings available is considered to be inadequate. According
to research conducted by Ofcom, in the fixed line market consumers indicated that in order
to switch they would require savings that are the equivalent to around 75 percent of their
monthly phone' bill. This might appear irrationally high. But it might also suggest that
consumers find the searching, evaluation and actual switching process difficult and time
consuming and thus require the promise of high levels of eventual savings as compensation
for the time and effort involved in switching.

Respondents to a National Audit Office survey in the UK in 2003 appear to confirm this
conclusion. When asked whether they would change their fixed line arrangements, either
with their existing supplier or by switching to a different supplier, to achieve savings of 10, 25
and 40 percent, consumers gave answers that indicated the following:
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n At each level, consumers are more likely to look for changes with their existing supplier
than change supplier (see Table ll). And even then, the level of savings has to reach 40
percent before the majority of consumers are “highly likely” to act.

A significant minority of consumers are refuctant to change “at any price” - 32 percent of

consumers would be “unlikely”” or "*highly uniikely" to switch suppilier for savings of 40
percent, and 25 percent of consumers would not even make changes with their existing
supplier.

Ofcom'’s (2006a) research suggests that the level of perceived savings is generally lower
than the significant amounts that consumers say they would need in order to switch.
However, it may be that actual savings are in fact higher than perceived savings and
consumers are therefore underestimating the savings available to them. Indeed, uSwitch (a
service-comparison web site) estimates that consumers switching telephone provider viaits
web site save an average of £120 per year on their fixed line calls — with 20 percent saving
more than £170. While consumers using the uSwitch web site are unlikely to be
representative of the UK population as a whole (they are likely to be higher spenders) this
suggests that some consumers may be able to save an average of £10 rising to £14 on their
monthly telephone bill (Ofcom, 2008a). Consequently, uSwitch's data suggests that
consumers may be underestimating the benefits of switching and that actual savings are
equal 1o — or potentially higher than — the amount that would make consumers switch.

In addition to general consumer inertia and disengagement associated with high levels of
complexity in the telecommunications market, low levels of switching may also arise
because of explicit practices by operators that hinder consumers from changing supplier.

Switching costs

The number of different factors consumers need to take into account when choosing a
mobile telecommunications provider could create considerable search costs for consumers.
This is because the cost and suitability of a particular mobile phone package for a particular
consumer depends on a number of factors:

» how much the consumer uses the phone;
m the time of day the consumer makes most of their calls; ‘
= the mobile network used by most of the people they are likely to call;

m the kind of services the consumers wants on their mobile (e.g. cameras,
photo-messaging etc);

u whether and how much the consumer wants to use the mobile abroad;
= which networks have “coverage’’ where the consumer wants to use the mobile;

® whether the consumer wants to commit to a monthly contract or prefers to pay only for
calls; and :

m whether the consumer’s preferred handset is available on their preferred network.




Compatibility costs

As different mobile operators have different handset ranges, the consumer’s choice of a
handset restricts their choice of mobile network, or alternatively, choosing a particular
network leads to a limited range of handsets. This issue is discussed further below in the
context of SIM locking.

Change of telephone number

A consumer switching mobile operator who has to change her telephone number faces a

number of costs. For example, she must inform potential consumers of the number change
(in the case of business users) and potentially miss calls from friends and clients. These

costs are greater for a business consumer who may have to change stationery and

advertising material and may suffer a loss of business due to the number change. In

addition, correspondents of the consumer have to change the number in their address book

and other database records. They also suffer some inconvenience in terms of misdialling on

the old number. '

The introduction of mobile number portability (discussed below) reduces these costs.
However, the availability of number portability does not completely remove the transaction
costs as there can be a delay between -the request for number portability and when it is
actually implemented. As a result, even with number portability, transaction costs of
changing network will still exist.

Contractual costs

Some of the switching costs involved in changing mobile provider are contractual switching
costs. Many mobile phones are sold with a minimum 12-month contract during which time
the consumer would have to pay an early exit penalty for terminating the contract.

Locked handsets

In several countries consumers are prevented from keeping their mabile telephone when
they switch providers either because of the technologies used to provide mobile services
(e.g. CDMA) or because of software that locks the subscriber identity module (SIM) card in
the handset and may prevent the handsets from being used on a competing network. In the
UK, USA, Australia and other countries, most operators lock handsets to operate only on
their network, particularly in the case of pre-paid consumers (NERA, 2003). The purpose of
this locking is to ensure that where the handset is subsidised by the operator, the consumer
does not purchase a subsidised handset from one provider and then switch to making calls
with another network operator at a cheaper rate. Most handsets can be unlocked by means
of the network providing the consumer with a code to enter into the handset. If a mobile
handset has been locked, the consumer has to pay a fee to unlock the handset before the
SIM card of another operator can be inserted. In some countries (e.g. France) mobile
operators are required to provide the key to unlock SIM cards to subscribers after six months
of signing-up.

"“Lock-in" handsets target consumers' underestimation of the cost of being unable to switch
provider, where a more aftractive or suitable offer is being offered elsewhere. Further, it is
difficult to justify the lock-in clause on cost grounds. In some industries, fixed costs may
justify a lock-in clause. It is unlikely, however, that per-consumer fixed costs alone can
explain the lengthy lock-in clauses observed in the mobile telephony industry.

3. Efforts to address barriers to switching

Number pdrtability

In an effort to enhance competition and improve consumer satisfaction, regulators in many
countries have introduced mobile number portability (MNP) which allows consumers to keep
their mobile number when they change network provider. This is widely regarded as a
fundamental prerequisite of open competition and choice. But take-up has been lower than
some expected with less than 10 percent of mobile numbers being ported according to a
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recent report by Analysys, a consultancy firm (Analysys, 2006). In the UK, a survey
conducted by the National Consumer Council found that switching is quite limited in the
mobile telephony market (NCC, 2008). This may be the consequence of high switching
levels over the past few years leading to a reduction in current switching potential. Indeed
the introduction of MNP was initially expected to result in a surge of competitive activity as
carriers sought to seize the opportunity to grow market share by attracting consumers from
rivals but this did not occur as much as some expected.

The Analysys report concludes that regulators and operators need to make improvements to
current MNP solutions which have significant barriers to consumer take-up, such as high
charges for porting a number, long delays before porting takes place, and limitations to data
services after number porting. Notably the report concludes that one of the biggest barriers
to MNP is that consumers do not realise it is available. It warns that even with the best
technical solutions and processes in place, if regulators and operators do not publicise the
availability of number portability it will fail.

In France, a Decree was adopted in January 2006 (to be implemented in June 2007)
allowing consumers to keep the same phone number when switching operator. The new
operator will have to take all the necessary steps to ensure such a switch occurs within a
maximum of ten days. :

In Japan, mobile number portability was introduced in October 2006 and by February 2007,
an estimated 1 million subscribers — out of a total of 100 million ~ have switched. Notably,
while subscribers who switch can take their phone numbers with them, they are not able to
take their associated e-mail addresses which is a big disadvantage in that country since
many subscribers rely on their phones as much for e-mail as.for voice calls. Moreover, in
Japan, switching can cost up to Yen 10,000 (US$83), plus the cost of a new handset, since

- Japanese handsets are network specific (The Economist, 2007). Another consideration is

that subscribers in Japan must approach their existing operators to be released from their
account before signing up with a rival. Nevertheless, most accounts can be switched within
a day or two. But, according to some reports, it is made abundantly clear to switchers that
many of their favourite services — such as downloadable games, mobile TV services or
payment systems -~ may not be available on a rival network.

Even without switching, however, MNP may be resulting in increased benefits to consumers
with operators offering incentives to discourage subscribers from switching. The extent of
switching is not necessarily an accurate gauge of benefits accruing to consumers as a result
of measures to facilitate switching. According to one report loyalty schemes have been
strengthened, bigger discounts provided for heavier phone usage, new handsets have
appeared and services have improved (The Economist, 2007).

Mobile portability lead times

The shorter the porting process, the better it is for competition and consumers. Table lli
shows the target maximum lead times in various countries. In Australia, for example, the
maximum port lead time is two days.

In the UK, the regulator announced in July 2007 new procedures that would reduce the
amount of time it takes for consumers to transfer mobile numbers when switching provider
from five to two working days to take effect in April 2008. Ofcom has proposed that the time
taken be reduced to two hours by 2009 (Ofcom, 2007a).

The European Commission has proposed that number portability be completed within one
day (European Commission, 2008).

Broadband internet switching issues

important characteristic of a competitive broadband market is the ability of consumers to
switch between broadband service providers. In the UK, a study on this issue concluded
that many consumers have found it difficult to switch between broadband suppliers or to
move home without experiencing problems. Some consumers reportedly lost their




Table I

broadband service for several weeks, or were given confusing and contradictory information
about what they need to do to migrate to another ISP (Ofcom, 2006b).

Over the course of 2005, Ofcom noticed an increase in the number of consumers contacting
the Ofcom Contact Centre about issues relating to migration between broadband service
providers. The largest source of complaints was about tag on line. "“Tag on line" is a term
used to describe a situation where a consumer cannot order broadband because there is (or
appears to be) another broadband service provider already providing broadband on that
line, or there is an incompatible product on the line. Tag on line affects people moving house,
consumers who want to switch broadband service providers and even consumers ordering
broadband for the first time.

To address these problems Ofcom decidéd to introduce General Condition 22 which
requires all communications providers to comply with a number of obligations designed to
address consumer harm associated with broadband migration (Ofcom, 2006b).

Bundling

Bundling offers a number of important benefits to consumers. However, in some situations,
bundled services can make it more difficult to switch and lead to consumer detriment. For
instance, once consumers have signed up for a bundled offering it is usually difficult to
switch since the offers may lock in consumers, e.g. for one or two years and impose financial
penalties on consumers who wish to exit the contract earlier. Moreover, the cost involved in
switching provider for a single part of the bundle could be a strong disincentive. For
example, switching broadband generates significant costs since the e-mail address is not
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portable and has to be changed and for businesses and some individuals this may be a
significant deterrent to switching.

it is aiso often difficult to compare bundled packages offered by alternative service
providers since most packages involve different combinations of services, service features
and terms and conditions. Moreover, operators can also use bundling to complicate and
obscure their pricing. Prices are obscured because consumers do not always understand
the relationship between the bundle price and a price for each component. This-can lead to
consumers being confused by the different varieties of bundles and therefore not choosing
the products that best meet their needs. For example, in the USA bundled services typically
include unlimited local, local toll, and long distance services at a single flat rate. This can
make it difficult for consumers to compare that single rate to the sum of the rates of the
components because the components (especially long distance and local toll service),
when ‘sold as stand alone services, are usually sold on a usage (rather than flat rate) basis.
Further, confronted with a huge array of complicated bundles from different operators,
consumers are disposed to stay with the operator they are accustomed to despite of the
possibility of better offers being available elsewhere.

Finally, bundling can force consumers to buy elements that either they do not need, or that
do not match their desired specifications. This is because it may not be possible (or may be
too confusing) for consumers to specify what services they wish to be bundled as part of
their preferred package. :

Information derived from questionnaire surveys has indicated that consumers are only
moderately satisfied with their bundling arrangements. An Australian survey (Australian
Communications Authority (AGA), 2004) found that among small business consumers 19
percent were dissatisfied with their bundled packages, whereas among residential
consumers, 22 percent were dissatisfied. Consumers with bundling arrangements found
comparing services from different bundled service providers more difficult than comparing
services from different fixed line or mobile service providers. For instance, only six percent of
small business respondents considered it easy to compare bundled packages between
different service providers.

4. Evidence of actual switching behaviour in telecommunications markets

4.1 Switching behaviour in the fixed line market

United Kingdom. Ofcom’s research found that in the UK, although the majority of consumers
in the fixed line market have not considered changing their supplier, they have
“participated”” in other ways. This research identified the following four “participation”
segments that are common across fixed line, mobile and internet telecommunications
markets: inactive consumers (those who have had no past involvement at all other than
possibly thinking about getting involved and have low interest in the market); passive
consumers (those who may have had some past involvement and have some current interest
in the market); interested consumers (those who have had little past involvement are more
likely to keep an eye on the market and act on their future intentions); and engaged
consumers (those who are the most active group in terms of past behaviour, interest in the
market and future switching intentions). ’

One in three (34 percent) of the fixed line consumers surveyed had changed the supplier
providing their home fixed line service in the last four years (including decisions to move
from a single provider to split providers for calls and line rental). However, two-thirds (66
percent) had not switched in this time period and the majority (52 percent) had not even
considered doing so. Regardless of whether or not they had switched supplier in the last four
years, 34 percent had made some change to their existing service with their current supplier
in this time period. A similar proportion claimed to keep an eye on the market: around
one-third (36 percent) agreed that they were always on the lock-out for a better deal and a
similar proportion (31 percent) agreed that they made a conscious effort to keep up-to-date
with what other providers were offering.




According to Ofcom's research, 86 percent of fixed line consumers in the UK were satisfied’
with their overall experience with their current supplier: almost half (46 percent) were very.
satisfied and a similar proportion (40 percent) was fairly satisfied. Consumer responses to
Ofcom’s questionnaire surveys indicated that the greatest deterrent to shopping for an
alternative fixed line supplier was the possibility of getting locked into a contract with a new -
supplier: two-thirds of consumers (67 percent) agreed that they would be put off by this. The-
second greatest barrier to switching was reluctance to leave a known and trusted supplier.
for one that was unfamiliar — stated by 65 percent of consumers. In the fixed line market,
many consumers have been with their supplier for many years. For some consumers, their
relationship with their fixed line supplier was perceived as being more important than
whether they could get a better deal elsewhere. Because of the “endowment factor” (&
factor influencing consumer behaviour that is underlined by behavioural economics), these.
consumers would only switch if they had experienced a serious betrayal of trust, that incites
a “revenge value” to switching. As many as one in two (53 percent) fixed line consumers
agreed that they had a strong sense of loyalty to their existing supplier (Ofcom, 2006a).

The process of switching was itself likely to discourage around half of the consumers -
surveyed: 56 percent agreed that shopping (searching) for a new supplier was too much
hassle, 52 percent agreed that it was difficult to make comparisons between suppliers and:
49 percent agreed that they did not have enough time to research the options. For a similar
proportion (46 percent) there is concern that there is a reasonable degree of risk that
something will go wrang in the transition, potentially leaving them without service altogether.
Moreover, the majority (58 percent) perceived that the gain would be only short term
because all the suppliers tend'to follow each other. No significant differences were detected
between demographic groups. In other words, for fixed line consumers the differences are
driven by differences in attitudes and behaviour rather than by differences in demographics.

In summary, Ofcom concludes that in the fixed line market, in the face of an undifferentiated

market (perceived or actual), inactive consumers are adopting fallback, risk-averse

strategies and will stay with what they know and trust, even though it might not be the best

rational option. This appears to support the arguments of behavioural economics. Ofcom'’s -
findings suggest that the greatest chance of furthering participation in the fixed line market

are efforts to help consumers to overcome their inertia, by allaying fears regarding the

potential risks associated with switching services, or by educating them regarding the

tangible benefits of any new service over and above their existing arrangement (Ofcom,

2006a).

Sweden. Information about switching activity in Sweden appears to be broadly consistent -
with the UK experience. in Sweden as of the end of 2005, just over 19 percent of the total
number of telephone subscriptions were provided by an operator other than Telia Sonera
(the incumbent), which is an increase of 17 percent from 31 December 2004 (Swedish
National Post and Telecom Agency, 2005)

Portugal. The level of switching in Portugal's fixed line market has also been relatively low.
Table IV indicates that about two-thirds (64 percent) of consumers interviewed as part of an
Anacom study were satisfied with the prices charged by their fixed network provider. This
degree of satisfaction with a key aspect of service would clearly reduce the disposition to
switch.
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4.2. Switching in the mobile telecommunications market

United Kingdom. Ofcom (2006a) found that more than one-third (36 percent) of mobile
telecommunications consumers in the UK had changed their mobile phone network supplier
in the last four years. The figure rises to 52 percent for those who are on an annual contract
and falls to 29 percent for those who are on pre-pay packages. However, two-thirds (66
percent) had not switched in this time period and the majority (53 percent) had not even
considered doing so. Even among the 7 percent who had considered switching, not all had
actively started looking for an alternative.

Ofcom pointed out that although the majority of consumers in the mobile phone market have
not considered changing their supplier, they are “participating” in other ways. 32 percent
had made some change to their existing service with their current supplier during this time
period. While consumers were far more likely to change the tariff or package they were on
(31 percent) than ask their supplier to match a better deal they had seen elsewhere (8
percent), mobile phone users seemed aware of their potential to negotiate. Of those on
contracts, 62 percent had changed their existing tariff/package and 16 percent had
attempted to renegotiate their package/deal. Around a third of all consumers claimed to
keep an eye on the mobile phone market. A total of 32 percent agreed that they were always
searching for a better deal and 28 percent agreed that they made a conscious effort to keep
up-to-date with what other providers were offering. '

Ofcom'’s research disclosed that in the UK engaged consumers were significantly more likely
to be younger and male (i.e. early adopters) and inactives tended to be older consumers on
pre-pay packages (who tend to spend less). However, Ofcom concluded that the degree of
consumer engagement with the market is better explained by differences in attitudes and
behaviour rather than by differences in demographics.

Price and interest in technology stood out as clear drivers of consumer participation in the
Ofcom studies. The majority (at least 85 percent) of all consumers in this market agreed that
the low cost of their service and overall value for money were very important to them.
Consumers classified as “interested” and “‘engaged" consumers were significantly more
likely to make this claim (97 percent and 98 percent respectively). With respect to
technology, the majority (88 percent) of “engaged”’ mobile phone consumers were willing to
spend time looking at all the options to make sure they got the best one for them (compared
to 42 percent of inactive consumers) and they were significantly more likely to be early
adopters (37 percent and 8 percent respectively).

In terms of reasons given for not switching, more than half the telecommunications
consumers surveyed (54 percent) said that they were very satisfied with their overall
experience with their current supplier and another third (36 percent) said that they were fairly
satisfied. Post-pay and pre-pay consumers were equally satisfied with their current network
supplier.

The research also identified a range of procedural and psychological barriers perceived by
mobile telecommunications consumers (see Table V). The greatest deterrent to shopping for
an alternative mobile phone network supplier was the possibility of getting locked into a
contract with a new company: around two-thirds of consumers (68 percent) agreed that they
would be put off by this.

Reflecting a similar sentiment, the second greatest barrier to shopping was reluctance to
leave a known and trusted supplier for one that was unfamiliar, an issue for 64 percent of
consumers. This refers to the extent to which consumers value their relationships with their
mobile phone network supplier. More than one in two (55 percent) agreed that they had a
strong sense of loyalty to their existing network supplier. This was particularly the case for
inactive consumers of whom 39 percent were likely to be ‘relational” people (with a
preference for using trusted brands known or recommended to them) and only 14 percent
likely to be “transactional’” people (willing to consider unfamiliar brands if they offer a good -
deal). This manifestation of the '‘endowment factor’” and "irrational” fear of changing to a
new provider are consistent with the arguments of behavioural economics.




Lack of confidence, heuristics, and information overload also appeared to play more of a role
in decision-making among inactive consumers. A total of 48 percent did not feel they knew
enough to make the right choice and 42 percent expressed concern about “appearing
stupid in front of sales staff"’. A total of 44 percent were willing to accept a solution that they
felt was "good enough” rather than investigate all options to find the “‘best” one (17
percent).

In this market, consumers on contracts may also be bound to their suppliers as a result of
having negotiated or been given special deals: two-fifths (42 percent) of consumers
expressed concern about losing the package or deal they were on. Early exit penalties could
also apply.

The process of shopping was itself likely to discourage around half of the consumers
surveyed: 53 percent agreed that shopping for a new supplier was too much hassle, 47
percent agreed that it was difficult to make comparisons between suppliers and 47 percent
agreed that they did not have enough time to research the options. Moreover, the majority
(52 percent) perceived that the gain would be short term because all the suppliers follow
each other. As Table VI indicates, this is particularly the case among pre-pay consumers,
who perceived higher barriers to shopping than those on contracts: 82 percent of pre-pay
users agreed they did not want to be locked into contracts with a new provider. They were
also significantly more likely to regard shopping for a new network supplier as an onerous
process, approaching it with lower levels of interest and confidence than contract users.

In summary, Ofcom concluded that the evidence suggests that in the UK mobile
telecommunications market, in the face of complexity and lack of market differentiation
(perceived or actual), inactive consumers will stay with what they know and trust, even
though it might not be the “best” option. Ofcom concluded that the greatest chance of
furthering participation in the mobile phone market is through efforts made to influence these
key drivers, for example by educating them in regard to the tangible benefits of any new
service over and above their existing set-up, by making the switching process easier or by
helping consumers to overcome their inertia.

Portugal. In Portugal, Table VI indicates that of those mobile telecommunications consumers
responding to a survey conducted for Anacom, about 19 percent have switched. Of these,
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about one-third switched because "'most of my contacts are clients of the new operator’ and
presumably there was some advantage with being on the same network such as network
coverage andjor discounted or free calls to' customers on the same network, Another
one-third of those who switched did so because they were “unhappy with prices” of their old
operator. 13.7 percent of those who switched did so because they were unhappy with the
quality of service provided by their old operator and 8.6 percent because of an offer from the
new operator.

Of the 80.7 percent who had never changed their operator, 66 percent were satisfied with the
current operator and 31.2 percent because “most of my contacts are clients of current
operator”. Only about 10 percent of consumers seemed focused on price as a driver of
switching and even less (about 4 percent) on quality of service.

Australia. The results of a questionnaire survey in Australia for the ACMA, summarised in
Table VII, provides some additional information on consumer satisfaction (ACMA, 2006).

During the July 2005 to June 2006 period satisfaction levels (defined as "exceeded” or
“mostly met expectations”) were more than 80 percent for mobile telecommunications
providers as well as fixed line and internet service provider. The highest satisfaction levels




Table Vil

were for long distance (STD) fixed line telephone companies (82.2 percent). Internet service
providers were the providers who most exceeded expectations (11.2 percent).

Consumer expressions of the “likelihood" of them switching service provider offer another
measure of consumer dissatisfaction with their current provider. The Australian survey also
provides some information in this regard, summarised in Table VIII.

The likelihood of consumers switching service provider ranged from: about 13.5 percent for
fixed line providers, 14 percent for mobile telecommunications providers and 16.5 percent
for internet service providers during the period July 2005 to June 2006. The remainder of
consumers said they were either “unlikely” or ““neither likely nor unlikely” to switch providers.

United States of America. A US report based on responses to a questionnaire survey in 2005
from 1,000 households found that 36 percent of respondents replied that early termination
fees (ranging from US$150-US$240 as shown in Table IX) had prevented them from
switching (CALPIRG Education Fund, 2005).

A total of 89 percent of mobile telecommunications consumers considered that early
termination fees are designed to prevent consumers from switching. They disagreed with the
mobile telecommunications operators’ position that the termination fees are a necessary part
of the rate structure (to enable them to recover the costs of subsidizing handsets, “bucksts’"
of free calls, etc.).

4.2 Consumer behaviour in the internet market

United Kingdom. According to Ofcom's research awareness of alternative suppliers is
lowest in the internet market with around 20 percent of Internet consumers in the UK unable
to spontaneously name any narrowband or broadband internet service providers (ISPs) in

Table IX |
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their area. Half of internet consumers were spontaneously aware of two or more narrowband
suppliers, and this rises to 74 percent when prompted (Ofcom, 2006a).

‘Just over one-quarter (28 percent) of UK consumers have ever switched their ISP supplier ~

18 percent having changed supplier more than 12 months ago, and 9 percent more recently.
These are lower levels than for fixed or mobile services, perhaps reflecting the earlier stage
of development for Internet/broadband services. Just over one-quarter (28 percent) of the
internet consumers surveyed had changed the supplier providing their household's internet
connection in the last four years. However three-quarters (72 percent) had not switched in
this time period and the majority (46 percent) had not even considered doing so. Even
among the 13 percent who had considered switching, not all had actively started looking for
an alternative.

Ofcom found that regardless of whether or not they had switched ISP in the last four years,
almost three-quarters (72 percent) had made some change to their existing service with their
current ISP in this time period. This was mainly the result of consumers switching connection
type (62 percent had done this) and/or switching tariff, including upgrades to connection
speed (53 percent had done this). Few (10 percent) had re-negotiated their deal (i.e. asked
their current ISP to match a better deal they had seen elsewhere). Thus, even though the
research shows that many consumers in the internet market have not considered changing
their internet service provider (ISP), competition had allowed them to "‘participate’ in other
ways.

Compared with broadband users, narrowband users were significantly less likely to have
made any changes to their existing package than: 24 percent had changed connection type
and 25 percent had changed their tariff or package.

According to Ofcom’s research, the greatest deterrents to active participation include the
possibility of getting locked into a contract with a new supplier (68 percent of consumers);
reluctance to leave a known and trusted ISP for one that was unfamiliar (63 percent of
consumers); and perceived efforts of shopping around, including difficulty in making
comparisons between ISPs (44 percent) and not enough time to research all the options time
(40 percent). The main drivers of participation include interest in technology and desire for
low cost and/or willingness to consider unfamiliar brands if offered a good deal. Interestingly,
there were few demographic differences between the four “participation” segments,

suggesting participation is influenced by attitudes and behaviour rather than by differences
in demographics.

This evidence suggests that in the face of complexity (perceived or actual), inactive
consumers are adopting fallback, risk-averse strategies and will stay with what they know
and trust, even though it might not be the *"best"” option. This is consistent with the argument
of behavioural economics that an “endowment factor” will serve to influence decisions in
favour of the present provider (Wilson and Waddams-Price, 2005).

5. Conclusion

. If consumers are able to switch easily, operators would be less inclined to charge
" excessively high prices or supply poor quality of service. There is need for further research

into the:
= key drivers in the decision to search or switch;

L impact on switching, including the extent of misperception; low awareness of savings
from switching; ease of switching;

= consumer needs and motivation to ascertain what would encourage more participation —
especially by “uninvolved, vulnerable consumers.

Such research could help enhance identification of the nature and extent of regulatory (and
other) intervention that is warranted. '

On the basis of the information available thus far, this paper arrives at the following
conclusions.



Consumers’ awareness of alternative providers of communications services is of primary
importance. Steps could be taken to make comparisons across providers easier, thereby
reducing search costs of consumers and facilitating the switching process. Regulators
could encourage third parties, including consumer organisations, to provide price/quality of
service-comparison facilities through radio, consumer hotlines, web sites, etc.

Regulators should install measures to reduce practical impediments to consumers switching
from one supplier to another. Regulators could require that all fixed, mobile and internet
service providers ensure that the migration process from one service provider to another is
fast, cheap, predictable and reliable and that consumers are able to switch with minimum
difficulty and delay. For example, regulators could ensure that the shortest possible time is
taken to complete number portability for consumers switching fixed line and mobile
telecommunications providers. Regulators could require that all internet service providers
ensure a simple, costless (or at least cheap) and quick transfer of consumers who choose to
switch provider. Regulators could-examine the need to limit the “lock in” period for mobite
phone handsets in order to facilitate switching. Where applicable, the fee for unlocking the
handset should be related to the cost involved.

Bundling can be beneficial to consumers and, indeed, an increasing number of consumers
are subscribing to bundled service plans. But bundling can also be unfairly restrictive if the
consumer's wish to change service provider for one service (e.g. voice or internet) is
constricted because it would necessitate changing the provider for all services. The shift
towards bundling means that if a consumer cannot pay a bill, this risks disconnection from all
bundled services, including landline telephony, mobile, internet, and pay TV. Regulators
should ensure that access to a single service is available.

Consumers have a right to contracts that are fair and transparent. Where contract conditions
require a minimum contract duration, the expiry date should be clearly specified.
Consumers are entitled to adequate notice of any intention to modify contractual conditions
and about their right of withdrawal in such cases.

Regulators could require that all mobile telecommunications contracts be no longer than one
year, with an option to renew the contract. Regulators could consider requiring a mandatory
“opt in" default provision (rather than an “opt out” default) as part of arrangements for
extending a contract. Suppliers should not be permitted to extend a consumer’s contract
without written permission. Early termination penalties/fees inhibit switching and constrict -
consumer choice. Regulators should consider requiring communications operators: to
eliminate the use of such penalties. Because consumers tend to heavily discount future
costs and are more focused on the immediate near-term benefits, regulators could restrict
the practice of fee payments for equipment, e.g. for a handset or a modem, when the
consumer terminates subscribership (rather than at commencement).

Regulators could require all fixed line and mobile operators and internet service providers
(ISPs) to provide a risk-free trial period during which they can cancel any new service
contract without penalty. This would give consumers time and opportunity to ascertain
whether the communications service works as promised. For instance, consumers could be
given 30 days to cancel after receiving the first bill so that they can verify promises regarding
cost and quality of service.
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Pursuant to the Public Notice (“Notice”) released by the Wireless Telecommunications
Bureau (“Bureau”) on June 30, 2010," AT&T Inc. (“AT&T") submits the following comments.

INTRODUCTION AND SUMMARY

The Commission’s Fourteenth Annual Wireless Competition Report® reads as a search
for the dark lining in asilver cloud. The great bulk of the Report lays out an enormous array of
facts that confirm avibrantly competitive wireless marketplace: falling prices, expanding output,
substantial new entry, unprecedented options for consumers, rapid, breathtaking innovation, and
tens of billions of dollars of new investment even in the midst of an historic economic downturn.
Inexplicably, however, the Fourteenth Report refuses to draw the obvious conclusion of the
Commission’s past six annual wireless reports. that the wireless marketplace is characterized by
n3

“effective competition.

Looking past a veritable mountain of direct evidence that U.S. mobile wireless consumers

! Public Notice, The Sate Of Mobile Wireless Competition, WT Docket No. 10-133 (rel. June 30,
2010) (“Notice").

2 Fourteenth Report, Implementation of Section 6002(b) of the Omnibus Budget Reconciliation
Act of 1993; Annual Report and Analysis of Competitive Market Conditions With Respect to
Mobile Wireless, Including Commercial Mobile Services, WT Docket No. 09-66, FCC 10-81
(rel. May 20, 2010) (“Fourteenth Report” or “Report”).

%47 U.S.C. §332(0).



are reaping the benefits of a marketplace that is characterized by vigorous competitive rivary —
with providers constantly one-upping each other to offer consumers expanded and improved
choices and more for less — the Fourteenth Report instead ballyhoos a series of indirect
calculations that it suggests may be harbingers of doom.

The supposedly negative signs highlighted in the Fourteenth Report’ s executive summary
and press release are, in fact, nothing of the sort. In some cases, such as the suggestions that
provider investment and advertising are declining, the Fourteenth Report simply has the facts
wrong. In other cases, such as the “weighted average” HHI concentration in the world’s least
concentrated wireless marketplace, the Fourteenth Report leaps to conclusions that would not be
supported by its calculations even if they had been performed correctly (and they were not).
And, in still other cases, such as “EBITDA” accounting “profitability,” the Fourteenth Report
itself acknowledges that no economically meaningful conclusions can be drawn from the
variations between providers that it cites. Of course, none of this number-crunching can erase
the directly observable market performance and, in the end, the Fourteenth Report attempts to
shift attention entirely away from the congressional inquiry whether competition is “effective”
(asit clearly is) under the theory that, no matter how effective the competition, “there are policy
levers that can be used to produce superior outcomes.”*

This conspicuous refusal to acknowledge effective wireless competition is not merely an
academic issue — it is doing real harm. By leaving the impression that the Commission may

impose regulatory “solutions’ in the absence of any real market problems, the Fourteenth Report

undeniably exacerbates regulatory uncertainty and discourages new infrastructure investment — a

* Fourteenth Report 1 16 (quoting Ex Parte Submission of the U.S. Dep't. of Justice, GN Docket
No. 09-51, at 11 (filed Jan. 11, 2010) (“DOJ 1/4/10 Ex Parte”)).





