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1. INTRODUCTION 
 

Driven by significant evolution in technology, markets, and regulatory policies over the last two 
decades, telecommunications today is far removed from the voice-only communication services that 
copper-based narrowband wireline or “fixed” networks once provided worldwide.  Although voice 
remains the pre-eminent communication service, data and video communication services are now firmly 
established and growing rapidly.  Moreover, the providers of all three services (also known as the “triple-
play”) are extracting increasingly greater capacities and speeds out of existing copper-based networks or 
switching to more powerful pure or hybrid (with co-axial cable) fiber-based networks.  These latter 
networks — frequently referred to as broadband wireline networks — are now confronted with 
competition from wireless technologies that can viably provide broadband services of their own.  
Moreover, by adding the mobility dimension to traditional voice communication, wireless or “mobile” 
networks have raised the ante for all telecommunications carriers, forcing many to pursue the “quadruple-
play” option (comprising fixed voice, mobile voice, data (Internet), and video services). 

 
The pursuit of triple or quadruple-play in communications markets worldwide has spawned new 

market structures and changed the manner in which countless consumers view and use communication 
services.  The identification of telecommunications exclusively with voice calling is now, for the most 
part, a relic of the past.  Although voice communication service remains as commoditized as ever, the 
addition of more information-laden services such as data and video to the lineup and, in particular, ready 
access to those services over common systems — whether fixed or mobile — have had spectacular 
consequences.  Demand for these services have expanded significantly faster than the rate of population 
growth.  Knowledge and content-based industries have capitalized on the development of these services 
for their own growth and diffusion.  Developing countries are relying increasingly on leapfrog 
communication technologies to narrow the economic gap between themselves and developed countries.  
Intense competition has pitted once powerful monopoly fixed networks against rapidly-growing upstarts 
like mobile and cable networks.  While consumers are having to sort through their communication 
choices (of both services and providers), some important competing strategies are emerging on the supply 
side of communications markets.  Two such strategies — fixed-mobile substitution and fixed-mobile 
convergence — best demonstrate the starkly different ways that fixed and mobile networks have chosen 
to lock horns with each other, initially for voice services and eventually for data and video services as 
well.   

 
The first of those strategies, namely, fixed-mobile substitution (“FMS”), is the subject of this 

paper.  In particular, I explore specifically what such substitution implies and how it may be manifest in 
data on fixed and mobile communications data worldwide.  I examine substitutability and its counterpart, 
complementarity, from an economic standpoint and observe whether, and how, such relationships arise 
between fixed and mobile communications.  I begin by examining FMS in the context purely of voice 
services and ask what it implies for market definition and the making of telecommunications policy.  

                                                      
1 Presented at the Australian Competition and Consumer Commission’s Regulatory Conference (“The 
Evolution of Regulation”), July 26-27, 2007, Gold Coast, Queensland, Australia. 
2 The author is Vice President, Analysis Group, Inc., Boston.  All correspondence should be sent to 
abanerjee@analysisgroup.com.  
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Finally, I extend the discussion to FMS in the context of the triple (or quadruple) play and examine the 
implications for policymaking in a broadband world. 

 

2. UNDERSTANDING FMS 

2.1. Contrasting Competitive Strategies 
Observation of telecommunications markets suggests that competition between fixed and mobile 

networks frequently flows from one of two strategies.  The first strategy — labeled here FMS — consists 
of efforts made by mobile networks to displace fixed networks from their historically entrenched 
positions as providers of voice service.3  In general, FMS connotes a one-way shift by consumers — from 
fixed to mobile networks to meet their voice service (and, increasingly, data and video service) needs.  As 
I shall examine more deeply later in the paper, while consumer shifts in the opposite direction are possible 
in theory, they do not occur much in practice. 

 
The second strategy — fixed-mobile convergence (“FMC”) — reflects a movement launched by 

several well-known international telecommunications carriers to build, and offer multiple services out of, 
integrated or “converged” networks.4  In contrast to the FMS strategy, the idea behind FMC is to narrow 
consumers’ options and search costs by offering them the ability to use the same handset, or the same 
service provider/network, to make both fixed and mobile calls (or avail of the full quadruple-play).5  For 
true FMC, however, integration must be driven fairly deep within both the network and the consumer’s 
ability to use it.  That is, FMC must constitute more than a mere bundling of different services, especially 
when they are generated by separate networks.   

 

                                                      
3 For the most part, FMS is a “pure-player” strategy adopted by mobile carriers.  Prominent such carriers 
include Sprint Nextel and T-Mobile (in the U.S.), Vodafone (in the U.K. and other countries),  SK 
Telecom (in the Republic of Korea), and Hutchison (in Hong Kong and other countries),. 
4 Although FMC, as a competitive strategy, has been around for several years, the Fixed-Mobile 
Convergence Alliance was formed in June 2004 with the primary goal of pursuing that strategy.  Its 
members include, among others, AT&T, AirTel, Brasil Telecom, BT, China Telecom,  Deutsche 
Telekom, Korea Telecom. NTT Communications, Rogers Wireless, Swisscom, Telecom Italia, and 
Telecom New Zealand. 
5 This form of convergence can occur at three levels: (1) at the network level (one Internet Protocol-
based, heterogeneous network that provides the quadruple-play); (2) at the service level (one number and 
one bill, i.e., one-stop-shopping for telecommunications services and content); and (3) at the terminal 
level (single, integrated handset that receives/provides all applications/services).  FMC is a “multi-player” 
strategy, but the degree of convergence, and the stage at which it occurs, can vary among FMC carriers.  
For example, in the U.S., both Verizon and AT&T have well-established facilities-based mobile networks 
under their respective umbrellas.  In the U.K., the merger that formed Virgin Media brought Virgin 
Mobile (a leading mobile virtual network operator or “MVNO”) to NTL Telewest (comprising cable 
networks), while the BT Group has conventional fixed broadband networks allied with BT Mobile, 
another MVNO that uses the Vodafone UK mobile network.  Among others, France Telecom (in France), 
NTT and KDDI (in Japan), Telstra (in Australia), Korea Telecom (in the Republic of Korea), and 
Reliance Communications (in India)  share the Verizon or AT&T model.  Nevertheless, BT has achieved 
some measure of true network and handset convergence through its BT Fusion service (using the 
Bluephone) that relies on unlicensed mobile access (“UMA”) technologies like Bluetooth or IEEE 802.11 
(“Wi-Fi”).  Several FMC carriers (such as Brasil Telecom, France Telecom, Telecom Italia, and 
TeliaSonera) are trying to emulate this model.  See, e.g., Mohr-McClune (2006). 
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The two strategies have very different backers as well as consequences.  Unsurprisingly, FMS is 
mostly the mobile carrier’s preferred competitive strategy, while FMC is favored mainly by fixed carriers 
(particularly those vulnerable to losing lucrative enterprise customers).6  FMS is designed to force 
migration of voice (and, eventually, multiple play) services from fixed to mobile networks.  This take-no-
prisoners approach presupposes that the battle over voice will ultimately determine the type of network 
(fixed or mobile) to emerge as the preferred source of all services.  Thus, the fundamental dynamic of the 
FMS strategy is displacement (rather than integration) and substitution.  In contrast, by becoming the 
single and seamless source of all services, a FMC-based network seeks to immunize itself from the risks 
of over-specialization.  Given consumer demand for both fixed and mobile communication services, an 
FMC-based network responds with flexible technological solutions (e.g., with the convergent or multi-
mode handset) that are both economical and likely to induce a form of complementarity among the 
services involved.     

2.2. The Nature of Substitution in FMS 
Although, on the surface, FMS appears to be a simple of matter of substituting mobile voice for 

fixed voice, it is actually quite a bit more nuanced an issue.  The nature of substitution itself has to be 
understood in context.  To begin with, the two components of voice service — network access and usage 
(measured in minutes or as calls) — typically have different substitution properties.  Fixed and mobile 
networks offer alternative means for network access and, once access is gained, the consumer may use the 
voice service available from the accessed network.  Since access and usage must necessarily occur on the 
same network, the two components of voice service must be consumed together, i.e., access and usage 
cannot be substitutes.  However, if the usage component is what the consumer ultimately demands and, 
properly viewed, the demand for the access component is “derived” from the demand for the usage 
component, then substitution at the level of usage can drive substitution at the level of access.  Thus, a 
consumer who switches from using fixed voice service to using mobile voice service also substitutes 
mobile network access for fixed network access.  Hence, the substitution relationships for the access and 
usage components of voice service are separate and, in general, differ in magnitude. 

 
Second, FMS can occur for various reasons, only one of which is a change in the relative prices 

of fixed and mobile services (or their components).  For example, consumers may switch from fixed to 
mobile service for “lifestyle” or convenience reasons, such as the mobility or high degree of 
personalization offered by mobile service.7  Conversely, consumers may switch back from mobile to 
fixed service when they encounter significant service quality problems (call interruptions or inadequate 
coverage) with the former.  On the supply side, significant deployments of mobile networks tend to occur 
in many developing countries not because consumers opt to substitute mobile for fixed voice service in 
large numbers but rather because difficult geographies, scattered populations, or prohibitively high 
upfront capital costs make the building of large-scale fixed networks uneconomical.  Properly viewed, 
these lifestyle or technology-based reasons for “substitution” have little directly to do with FMS or 
conventional economic substitution based on price movements. 

 
Third, not all observed forms of FMS — even when they occur for price reasons — are exactly 

alike, nor are their economic implications the same.  As the collection of data on FMS has become more 
                                                      
6 See Schwarz (2005) and Mohr-McClune (2006).  Also, incumbent fixed networks may see FMC as 
some measure of insurance against competitive inroads by broadband voice-over-Internet –protocol 
(“VoIP”) providers.  See Nolle (2006). 
7 In general, a household may use a single network connection (and phone number) to access the fixed 
network for voice calling purposes.  Additional such connections may only be necessary to obtain 
dedicated access for other purposes, such as for data (Internet and fax) transmissions.  In contrast, 
although mobile phones can, in principle, be shared to access mobile voice services, they are rarely used 
in that manner.  Personalization is the hallmark of mobile phone use. 
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refined, distinctions are being made between “cut the cord,” “straight to mobile,” and strict usage 
substitution paths to FMS.8  Strictly speaking, cutting the cord, i.e., canceling subscriptions to fixed voice 
service and switching exclusively to mobile voice service, is a form of ex post substitution.  It also 
represents full-blown access and usage substitution since that involves an actual decision to switch from 
one form of service (and the means to access it) to an alternative service and access method.9  On the 
other hand, straight to mobile, i.e., the direct adoption of mobile voice service by new consumers when 
fixed voice alternatives are available, can at best be characterized as ex ante substitution.  Strictly 
speaking, the latter is not a form of substitution at all as understood in economics; rather, it is more 
appropriately seen as consumer “choice.”10  There is also a third and intermediate path in which 
consumers retain the option to use either form of service (by maintaining both fixed and mobile access) 
but actually substitute the usage of one for the other.  This is the case of pure usage substitution without 
any corresponding access substitution.  As I note later, varying patterns of these different forms of 
substitution have been observed in developing and developed countries. 

 
In Section 3, I examine what the proper application of the economic concepts of “substitutes” and 

“complements” implies for the nuanced issue of FMS.  Based on this examination, I comment on the 
complications that FMS presents for making telecommunications policy.  Before doing so, however, I 
summarize the empirical literature on trends in FMS. 

2.3. Trends in FMS 
FMS has apparently become a pervasive phenomenon worldwide — as documented in countless 

surveys and investigations conducted by market research companies, regulatory bodies, and academic 
scholars.  Before examining the policy implications of that development, I consider the empirical 
evidence on that matter. 

 
Fixed telephony has been around for well over a century, while mobile telephony has only had a 

serious international presence since the mid-1990s.  Yet, in 2002, the number of mobile subscribers (1.17 
billion) surpassed, for the first time, the number of fixed lines in service (1.09 billion) worldwide.11  
Moreover, in 2005, the number of mobile subscribers on every continent exceeded the number of fixed 
lines in service.12  In that year, the number of mobile subscribers worldwide reached 2.18 billion, almost 
doubling in three years while, in contrast, the number of fixed lines in service worldwide barely grew to 
1.23 billion from three years earlier.13  During these pivotal three years, mobile subscribership growth 
averaged 24 percent annually (driven by rapid growth in developing countries, especially in Africa and 
Latin America and the Caribbean), while fixed lines in service actually declined in the developed 
countries of North America and Europe.14

                                                      
8 See, e.g., Dobardziev (2004) and FCC (2006), ¶215. 
9 In practice, because of the confounding effect of many non-price factors, how much of such substitution 
actually occurs for price reasons is hard to sort out even with “good” consumer-level panel data. 
10 The “straight to mobile” path is known to be popular among the young (high school or college students 
living independently or new entrants into the work force) who value mobility and lifestyle-related  
conveniences.  They may only have experienced fixed line service as dependents in households, but not as 
actual decision-makers or purchasers of telecommunications services.   
11 See ITU (2006a).  
12 See Primetrica (2007), Figure 2. 
13 Id. 
14 Id., Figure 1.  In the U.S., in particular, the number of fixed lines in service fell from an all-time high of 
192.4 million (188.5 million of which were served by incumbent local exchange carriers) in 2000 to 175.2 
million (157 million served by incumbent carriers) in 2005.  Moreover, the penetration rate for fixed lines 
dropped from 97.6 percent of households in 2000 to 94.8 percent  of households in 2005.  See FCC 
(2007), Tables 7.1 and 16.2. 
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These broad trends in fixed and mobile subscribership notwithstanding, diffusion patterns for the 

two forms of telephony vary quite markedly.  Using measures like teledensity (fixed lines in service per 
100 inhabitants) and cellular density (mobile subscribers per 100 inhabitants), Banerjee and Ros (2004) 
identified four clusters of countries (from a reasonably representative panel of 61 countries) which 
differed  noticeably by those and other measures.  The first cluster comprised mostly low to lower middle 
income countries (mainly of Central and Eastern Europe and a few from South and Central America).with 
low-to-medium teledensity and cellular density, high growth rates in fixed and mobile telephony, and a  
bias toward mobile telephony growth.  The second cluster comprised mostly lower middle and upper 
middle income countries of South and Central America and a few low income (and populous) countries of 
Asia with low teledensity and cellular density, moderate fixed and mobile growth rates, and a bias toward 
fixed telephony growth.  The third cluster comprised mainly the relatively more affluent countries of 
Central Europe with high-to-medium teledensity and cellular density, moderate fixed and mobile growth 
rates, and a bias toward mobile telephony growth.  Finally, the fourth cluster comprised almost 
exclusively the most developed and affluent countries worldwide, with high teledensity and cellular 
density, low growth rates in fixed and mobile telephony, and no particular bias toward fixed or mobile 
telephony.  These pattern differences, based on data through 2001, suggested that FMS was, at best, 
occurring unevenly, for reasons that arguably varied regionally and were at least as much technology-
driven as associated with price movements15  

 
Data accumulated over the past five years suggest a more pronounced tilt towards mobile 

telephony almost everywhere.16  Factors contributing to this trend include, among others, lower relative 
prices of mobile services (including termination and roaming rates), improvements in service quality and 
coverage, almost ubiquitous offers of prepaid service plans, increasing utilization by small businesses and 
tradesmen, number portability, greater reliance on mobile services for achieving universal access, and 
increasing availability of interoperable systems and broadband mobile services.  Even so, this evident 
shift towards mobile services remains uneven.   

 
In contrast to the rapid outpacing of fixed line growth by mobile growth in developing countries, 

observers generally agree that consumers in affluent developed countries (such as those in the OECD) 
have been slow to drop their fixed lines even as they have embraced mobile telephony in record numbers.  
Some observers have even characterized this pattern of consumer behavior as “fixed-mobile 
complementarity,” although as I argue below, a more nuanced interpretation may be called for.17  Even 

                                                      
15 Banerjee and Ros (2004) concluded that technological substitution was more of a factor in developing 
countries (that saw leapfrogging mobile technologies as the path to rapid diffusion of 
telecommunications) and economic substitution in other countries.   
16 For example, large Asian countries like China, India, and Indonesia experienced prodigious growth of 
mobile subscribership, from a combined 275.2 million in end-2003 to 688.5 million in March 2007 (a 150 
percent increase in just over three years).  At the same time, fixed lines in those countries rose from a 
combined 269.9 million in 2003 to 416.3 million in 2006 (an impressive but comparably weaker 54 
percent increase over the same time period).  Thus, the bias toward fixed telephony growth found in the 
second cluster of countries (that included China, India, and Indonesia) in the Banerjee and Ros (2004) 
study has very likely been ameliorated and even reversed.  Subscriber counts are adapted from Primetrica 
(2007). 
17 See, e.g., Albon (2006), who confines his discussion of complementarity to countries with high levels 
of both fixed and mobile penetration and “calling party pays” (“CPP”) rules for mobile service pricing.  
Early reports by the FCC on the state of commercial mobile radio services in the U.S. (see, e.g., FCC, 
1997, p. 53) seemed to imply that fixed and mobile services were, at that time, complements, although, 
subsequently, the FCC has increasingly come to see them as substitutes (see, e.g., FCC, 2006, ¶¶204-
212). 
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so, a non-trivial amount of “cut the cord” substitution has occurred in developed countries.  For example, 
in the U.S., 8 percent of households with mobile service had cut the cord by 2005, up from 4 percent in 
2003.18   

 
An ex ante measure of this trend is provided by a tally of “straight to mobile” subscriptions (or 

some variant of it).  For example, in the U.S., nearly 20 percent of consumers of mobile service in 2005 
never had fixed service.19 Similarly, about 12 percent of households in the European Union (“EU”) were 
so categorized in 2004.20

 
Whatever the picture regarding access substitution, there is no mistaking the clear trend towards 

pure usage substitution almost everywhere.  One metric to measure usage substitution is the share of 
voice calls originating on mobile, rather than fixed line, phones.  For example, in the U.S., of the 92 
percent of households with mobile service that hadn’t actually cut the cord by 2005, close to half had 
resorted nonetheless to mobile service to make most of their calls.21   In the same vein, another survey 
found that 54 percent of consumers of mobile service in 2006 made all or most of their calls using their 
mobile phones.22  Also, in 2005, about 33 percent of households made half or more of their long distance 
calls on mobile phones.23  A recent market research report estimated that, in 2006, between 18 and 70 
percent of voice traffic in Western Europe originated from mobile networks (with Austria, Finland, and 
Portugal in the lead) and expected that, by 2008, over half of voice traffic in all of Western Europe will 
originate as mobile calls.24  Another market research report found a similar trend towards increasing 
substitution in the countries of the Asia-Pacific region.25  Finally, the share of international minutes-of-
use originated on mobile networks rose (and the share of fixed line-originated international traffic fell) 
rapidly between 2003 and 2005 in every region of the world except the U.S. and Canada (where relative 
share movements were in the same direction but more modest).26

 
Other metrics also confirm these FMS trends.  For example, in the U.S., mobile monthly MOU 

has risen from 255 in 2000 to 740 in 2005.27  Also, between 2000 and 2005, the share of revenue from the 
average household rose from 30 to 55 percent for mobile service, while it fell from 70 to 45 percent for 
fixed service.28  Equally dramatically, over the same period, billed monthly revenue per household rose 
from $46 to $74 for mobile service, while it fell from $59 to $48 for fixed service.  This happened despite 
falling prices for mobile service and some gains in fixed service prices overall following rate rebalancing 
for local fixed service.   

 
Academic research since 1999 presents a somewhat mixed picture on FMS, although studies 

conducted more recently provide stronger evidence of FMS at both access and usage levels than those 
done earlier.  For the most part, these studies use various regression techniques to estimate demand 
models for fixed and mobile services and attempt to infer patterns of substitution from estimated price 

                                                      
18 FCC (2006), ¶205, citing results from a Forrester Research survey in 2006.  Also, see Waring (2004) 
and the report by Dobardziev (2004) regarding ex post substitution trends elsewhere. 
19 FCC (2006), ¶205, citing a survey by the Consumer Electronics Association. 
20 Dobardziev (2004), citing a survey commissioned by the EU. 
21 FCC (2006), ¶205, citing results from the 2006 Forrester Research survey . 
22 FCC (2006), ¶¶205-206, citing a survey by the NPD Group.   
23 See Rupley (2005). 
24 See Analysys Research (2007a). 
25 See Ovum (2006) and the earlier report by Waring (2004). 
26 See Primetrica (2007), Figure 3. 
27 See FCC (2007), Table 11.3, citing statistics from a semi-annual survey by the CTIA-The Wireless 
Association. 
28 FCC (2007), Table 3.2, based on bill-harvesting and other survey data from TNS Telecoms. 
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elasticities.  The early studies include Ahn and Lee (1999), Okada and Keiko (1999), Sung, Kim, and Lee 
(2000), Barros and Cadima (2000), Gruber (2001) and Gruber and Verboven (2001).  These are a mix of 
cross-country and country-specific studies that, in general, find support for the hypothesis of FMS.  The 
exceptions are Ahn and Lee (1999) who find evidence of complementarity between fixed and mobile 
services using aggregate data, and Gruber (2001) who finds complementarity in Central European 
countries.  The other studies [Okada and Keiko (1999) for Japan, Sung et al. (2000) for the Republic of 
Korea, Barros and Cadima (2000) for Portugal, and Gruber and Verboven (2001) for EU countries] all 
find at least a modest degree of FMS.29

 
Subsequently, studies addressing the FMS issue at least in part have been conducted by, among 

others, Horvath and Maldoom (2002), Sung and Lee (2002), Sung (2003), Hamilton (2003), Rodini, 
Ward, and Woroch (2003), Madden and Coble-Neal (2004), Ingraham and Sidak (2004), Ward and 
Woroch (2005), and Garbacz and Thompson (2007).  All of these studies find evidence of FMS, although 
that evidence is qualified in some of the studies.  For example, Rodini, Ward, and Woroch (2003) confirm 
FMS between second fixed lines and mobile services.  Hamilton (2003) finds the evidence on FMS in 
countries in Africa to be mixed, with some support for complementarity.30  Both Sung (2003) and 
Ingraham and Sidak (2004) only establish that mobile services are substitutes for long distance  fixed 
services.31  Finally, although Garbacz and Thompson (2007) find support for FMS in developing 
countries, in an earlier study (see Garbacz and Thompson, 2005), they had found some evidence of 
complementarity as well. 

 
It is obvious from this brief review that the evidence of FMS (asymmetric or not) is getting 

stronger as more data accumulate and different studies employ diverse econometric techniques and 
incorporate possibly new explanatory variables.  In the rest of this paper, I assume that FMS is, as an 
empirical matter, settled enough to allow us to examine the strategic and policy implications of that 
phenomenon.  However, it may well be that the “market evolution” theory of FMS is correct:  fixed and 
mobile services tend to be economic complements in the early stages of mobile telephony (or, at least, 
until the cross-network externalities experienced by incipient mobile networks that depend on 
interconnection with existing fixed networks for their own diffusion are exhausted), but they tend to 
become substitutes as mobile networks mature and are able to offer a full slate of alternatives to fixed 
services.32

 

3. SCOPE OF ECONOMIC SUBSTITUTION IN FMS 

3.1. Substitution and Complementarity 
Even as the empirical evidence increasingly supports the idea of FMS, several questions persist.  

First, can we be sure that observed trends in growth or market penetration rates are sufficient to make 
inferences about economic (i.e., relative price-based) substitution, and for policymakers to make 
judgments about the state of intermodal competition?  Second, can even well-designed econometric 

                                                      
29 Barros and Cadima (2000), in particular, find the substitution to be asymmetric:  of mobile for fixed, 
but not the reverse.  I return to this issue of asymmetry later in the paper. 
30 Waverman, Meschi, and Fuss (2005), in contrast, find strong evidence of FMS in Africa although, in 
the view of Garbacz and Thompson (2007), the model employed in that study is “very sparse.” 
31 In the U.S., between 1997 and 2005, the respective shares of fixed long distance and mobile services in 
telecommunications revenues flipped from 47.3 percent and 16.0 percent to 20.7 percent and 43.6 
percent, while the share of fixed local services barely changed from 36.7 percent to 35.8 percent.  FCC 
(2007), Chart 15.1.  
32 See Sugolov (2005). 



Draft — Do Not Cite 
Comments Welcome 

 

ANALYSIS GROUP  8  

studies uniformly and truly determine whether fixed and mobile services are substitutes or complements 
(and remain one way or the other over time)?  Third, how should the findings of FMS inform 
policymaking, in not merely the context of voice communications but also for the triple or quadruple-
play?  This section addresses the unique complexity of detecting substitution or complementarity 
relationships in telecommunications. 

 
It is commonly understood that good X is an economic substitute (complement) for good Y if the 

cross-price elasticity of demand for Y with respect to the price of X is positive (negative).  Then, whether 
Y is an economic substitute or complement for X as well depends on the cross-price elasticity measured in 
the opposite direction.  While this concept seems simple enough in theory, there is frequently a failure 
among telecommunications demand analysts and policy stakeholders to apply it properly or to appreciate 
the difficulties with which reliable estimation of a cross-price elasticity is fraught.  I consider these issues 
in turn. 

 
Correlations among stocks of fixed lines and mobile subscriptions are frequently a starting point of 

observations of FMS.  Thus, by this simplistic measure, if both rise together, the indication is of 
complementarity, but if they move in opposite directions, then the indication is of substitution.  While 
correlations such as these can be readily calculated and interpreted, and make only modest demands on 
data availability, they are, at best, superficial and, at worst, misleading.  They provide no causal 
explanations, nor can they sort out the influence of price and non-price factors on the movement of the 
two stocks.  Needless to add, the two stocks pertain only to the mode of network access, but say nothing 
about substitution (or otherwise) in usage.  At a deeper level, they provide potentially misleading 
inferences, such as when fixed and mobile appear to be complements because 

• rising incomes lead consumers to buy more of both forms of service even without any change in 
relative prices;  

• marketing campaigns lead some first-time consumers to buy fixed line service and other first-
time consumers to buy mobile service, thus pushing up stocks of both even in the absence of 
any actual opportunities to switch; and  

• strongly downward-trending prices for both fixed and mobile create parallel surges in demand 
for both that overcome any actual switching between them induced by relative price changes. 

The last of these circumstances is one in which the own-price elasticity effect (that would favor increased 
consumption of both fixed and mobile as they both become absolutely cheaper) dominates any cross-price 
elasticity effect (that may boost demand for the service that gets cheaper relative to the other).33  This 
suggests that, in periods in which all telecommunications prices move in the same direction (usually 
downward), it is important to have information on both own-price and cross-price elasticities to be able to 
                                                      
33 Suppose goods X and Y are economic substitutes with positive cross-price elasticity.  Also, suppose that 
the prices of both trend downwards, but the price of X falls more than that for Y, making X relatively 
cheaper.  Demand for X may be boosted by both the own-price elasticity and the cross-price elasticity 
effects.  Demand for Y may be boosted by the own-price elasticity effect but dampened by the cross-
elasticity effect.  If the net effect on the demand for Y is still positive (the own-price elasticity effect 
outweighs the cross-price elasticity effect), then the two goods will appear to be complements even 
though they are substitutes.  When measured on an aggregate basis, the own-elasticity effect can be quite 
strong when price drops enough to cause previous non-consumers to join existing consumers in boosting 
demand.  The cross-price elasticity, properly viewed, reflects the switching behavior of existing 
consumers, a matter to which I return later.  In the late 1980s, when both competition and technological 
advances had caused a sustained drop in the prices of various long distance services offered by AT&T, 
demand for all of those services rose in parallel giving an appearance of complementarity when, in fact, 
they were designed to be substitutes. 
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distinguish true substitutes or complements from apparent substitutes or complements — something that 
simple correlations or trend lines cannot do. 
 
 As already noted, substitution and complementarity patterns can be different for access and 
usage.  Although we may be quite certain that access and usage are complements, the economic 
relationship between different forms of access, or of usage, can be hard to predict a priori.34  For 
example, in developed countries, fixed and mobile service are apparent complements at the access level 
(an inference many base on the parallel rise in both the teledensity and the cellular density in those 
countries) but they may be substitutes at the usage level.  In contrast, in developing countries, fixed and 
mobile access may be apparent substitutes (owing, perhaps, to more rapid deployment of leapfrog mobile 
networks at the expense of existing fixed networks) but the two services may be unrelated or 
complementary in usage.  Further complications can arise from the conflation of two properties of these 
services:  (1) access demand is derived from the demand for usage and (2) even when they are usage 
substitutes, certain fixed and mobile services may appear to be complementary when both experience 
parallel and steep price reductions. 
  

Another wrinkle in how these relationships are formed arises from the nature of 
telecommunications demand itself.  Some researchers argue that consumers consider their demand for 
telecommunications services to be, in general, separable from their demand for all other goods and 
services.35  That is, consumers may allocate their budgets discretely among different (sets of) goods and 
services such that substitution any (expenditure shift) occurs only within those discrete sets but not across 
them.  Thus, if consumers set aside a fixed, say, 2 percent of their monthly budgets for 
telecommunications services and allocate the rest to other forms of consumption, then changes in relative 
prices of different telecommunications services may only lead to a re-allocation of spending within the 
allotted telecommunications budget but not between that budget and that for all other goods and services.  
This “total bill effect” (since consumers that allocate budgets in this way are assumed to spend the full 
amount allocated to telecommunications spending every month) then predicts, among other things, that if 
fixed and mobile services both become absolutely cheaper in a given month, then the consumption of 
both may rise (despite any inherent substitution between them) to exhaust the allotted budget.  Clearly, in 
these circumstances, parallel price movements of fixed and mobile services — particularly usage services 
— can create an appearance of complementarity even when they are intrinsically substitutes.36

 
 The empirical determination of the economic relationship between fixed and mobile services is 
crucial to understanding telecommunications markets or formulating policy.  However, even the most 
sophisticated econometric models employed to estimate price elasticities (particularly cross-price 
elasticities) can only be as successful in that pursuit as the data would permit.  Cross-price elasticities are 
notoriously difficult to estimate reliably to begin with; the task is doubly hard in industries in which 
prices (both absolute and relative) stay fixed for long periods of time (perhaps for regulatory reasons) or 
move in the same direction (perhaps for a combination of competitive and technological reasons).  In the 
last 15 years, all of these factors have been observed in telecommunications service pricing across the 
world, though perhaps at different times and to different degrees.  Nonetheless, there has rarely been a 
“natural experiment” in which fixed and mobile service prices have (1) changed frequently enough to 

                                                      
34 There is a strand in the literature (see, e.g., Albon, 2006, and the papers cited therein) that explores this 
complementarity — in particular, whether or not it is symmetric (only in the sense of sign, not magnitude) 
— and its controversial implications for the regulation of mobile termination charges in countries with 
Calling Party Pays.  I return to this issue in Section 4.2.3 below.   
35 See Zona and Jacob (1990).  Also see discussion in Taylor (2002). 
36 This scenario is most plausible when fixed and mobile services are priced on a metered basis, e.g., per 
minute or per call. 
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elicit frequent consumer responses and (2) moved both up and down, and in opposite directions.37  
Therefore, the estimation of the crucial cross-price elasticity, i.e., the determination of the economic 
relationship between fixed and mobile services, remains fraught with difficulty.  Serious analysts need to 
be circumspect about drawing conclusions regarding FMS or otherwise. 
 

3.2. The Enigmatic and Elusive Cross-Price Elasticity 
A careful examination of FMS (and the underlying nature of cross-price elasticity) is not merely 

an academic issue.  Policy debates are common in many countries regarding whether the market 
environment favors further deregulation of incumbent fixed networks.  Proponents of deregulation and 
liberalization frequently argue that the emergence of meaningful and widespread “intermodal” 
competition, i.e., competition among alternative telecommunications technologies (such as fixed and 
mobile, as well as cable and satellite) vitiates any continuing justification for the asymmetric regulation of 
incumbent fixed networks.  Are these arguments grounded in sound facts, particularly when FMS is 
served up as evidence of intermodal competition?  How seriously can broad trends in growth rates or 
tele/cellular density reflect intermodal competition and, specifically, the consumer’s ability and 
willingness to switch among alternative telecommunications service providers?  In particular, has the 
proper role been assigned to, and is proper use being made of, the cross-price elasticity as the pivotal 
indicator of intermodal competition? 

 
The cross-price elasticity is a complicated measure of consumer behavior.  While its sign and 

magnitude are generally recognized as diagnostics for whether, and how strongly, goods are substitutes or 
complements, it is not enough to simply determine the sign or the magnitude.  The reason for that is that 
the cross-price elasticity has two peculiar properties of asymmetry.  First, for any pair of goods X and Y, 
the cross-price elasticity need not be of the same magnitude in both directions (X→Y and Y→X).  Second, 
if the cross-price elasticity is of the more readily available Marshallian type (see below), it may not even 
be of the same sign in both directions.38  That is, X could appear to be a substitute for Y, even as Y appears 
to be a complement (or neither a substitute nor a complement) for X.39  These properties warrant a brief 
digression into the underlying microeconomic theory of consumer demand.40

 
In consumer demand theory, it is customary to begin by distinguishing between two types of 

cross-price effects:  the Hicksian and the Marshallian.  By definition, a cross-price effect is the response 
of demand for one good to a unit price change in another, but it is not the same as a cross-price 
elasticity.41  Hicksian cross-price effects are “compensated,” i.e., the consumer responding to a relative 
price change by shifting consumption between a pair of goods is restored to the original level of utility by 
compensating changes in real income, while Marshallian cross-price effects are not so compensated.  
According to consumer demand theory, Hicksian cross-price effects are always symmetric, i.e., the cross-
                                                      
37 The closest to such a scenario may be that brought about by systematic rate rebalancing in the post-
regulatory market that has allowed certain fixed service prices to drift downwards (such as for long 
distance services) and others to move up (such as for local services). 
38 Thus, the cross-price elasticity of X with respect to Y may be positive, while that in the opposite 
direction may be negative. 
39 These properties of asymmetry have important consequences for market definition, as I explore later. 
40 The following discussion may be found in any standard text on consumer demand theory.  See, e.g., 
Deaton and Muellbauer (1980). 
41 Mathematically, the cross-price effect is the derivative of the demand function (whether Hicksian or 
Marshallian) for good X with respect to the price of good Y.  The cross-price elasticity is the percent 
change in demand for X given the percent change in the price of Y.  By construction, the cross-price 
elasticity of X with respect to the price of Y is the cross-price effect of X with respect to Y multiplied by 
the ratio of the price of Y to the level of demand for X. 
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price effect of X with respect to Y is the same as the cross-price effect of Y with respect to X.42  However, 
the same is not true of Marshallian cross-price effects.  Marshallian and Hicksian cross-price effects are 
related through the well-known Slutsky equation.43  Intuitively, they differ by the compensation effect 
which turns an uncompensated Marshallian cross-price effect into a Hicksian compensated cross-price 
effect. 

 
The symmetry of Hicksian cross-price effects does not, however, mean that Hicksian cross-price 

elasticities are symmetric as well.44  This seemingly arcane fact has very important practical implications, 
as I discuss later.  However, Hicksian cross-price elasticities must always have the same sign (and imply 
the same about a pair of goods being substitutes or complements) as the underlying Hicksian cross-price 
effects.  Marshallian cross-price effects are not symmetric to begin with, implying that Marshallian cross-
price elasticities can almost never be symmetric either.  Therefore, regardless of whether cross-price 
elasticities that are actually measured in practice are Hicksian or Marshallian, cross-price elasticities are 
rarely, if ever, symmetric. 

 
Does it matter which type of price elasticity is estimated in practice?  The short answer is “yes.”  

Hicksian elasticities are easier to interpret:  a positive Hicksian cross-price elasticity always implies that 
the pair of goods are net or “true” substitutes, and a negative such cross-price elasticity implies that the 
goods are net or true complements.  Unfortunately, Hicksian cross-price elasticities cannot be estimated in 
practice unless the compensation effect can be estimated as well (which often means having to resort to 
systems of demand equations).  In contrast, Marshallian cross-price elasticities are easier to estimate using 
standard econometric techniques, but they involve problems of interpretation, which I discuss next.   

 
First, in some circumstances, a pair of goods that are Hicksian (or net) substitutes can appear to 

be Marshallian (or gross) complements, or Hicksian (or net) complements can appear to be Marshallian 
(or gross) substitutes.45  In those circumstances, two goods may be identified as being complements (in a 
purely Marshallian sense) when, in fact, they are substitutes.  Assuming that fixed and mobile services are 
both normal goods, this type of discrepant observation can happen if the income elasticity associated with 
one or the other is unusually large and swamps the true cross-price elasticity.  Therefore, whenever claims 
of complementarity between fixed and mobile services are raised on the basis of estimated cross-price 

                                                      
42 See Deaton and Muellbauer (1980), p. 43.  This follows from the use of Shepherd’s Lemma (which is 
used to derive the Hicksian demand from an underlying cost function) and Young’s theorem about the 
order of differentiation of a continuous function.  
43 Id., p. 45. 
44 Denote the cross-price effects of X with respect to Y and of Y with respect to X by , 
respectively.  Similarly, denote the two corresponding cross-price elasticities by 

yxxy ss  and 

yxxy εε  and , respectively.  
The cross-price effects and cross-price elasticities are related, respectively, as 

y

x
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s == εε   and  , where P and h denote a price and a Hicksian demand quantity, 

respectively.  Clearly, even though , in general,  unless, by sheer coincidence,  yxxy ss = yxxy εε ≠
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= , i.e., the expenditures on the two goods (after compensation) are equal. 

45 For the former to happen, one of the goods, say, X, must be a normal good but with a positive income 
elasticity that is actually larger than the Hicksian cross-price elasticity (which, for net substitutes, must be 
positive).  For the latter to happen, X must be an inferior good but with a negative income elasticity that is 
actually smaller in absolute value than the Hicksian cross-price elasticity (which, for net complements, 
must be negative). These relationships are established by the Slutsky equation. 



Draft — Do Not Cite 
Comments Welcome 

 

ANALYSIS GROUP  12  

elasticities, the alternate hypothesis of FMS should not be dismissed without a proper accounting for the 
income elasticity effect. 

 
Second, as a corollary, if Marshallian cross-price elasticities can, in some circumstances, have 

opposite signs from the true Hicksian cross-price elasticities, it is also possible for the Marshallian cross-
price elasticities themselves to have opposing signs for the same pair of goods.  That is, the Marshallian 
cross-price elasticity in the X→Y direction may be positive (gross substitutes) but that in the opposite 
Y→X direction may be negative (gross complements).46  This difference in signs in the two directions 
may be driven by the magnitude (and, sometimes, the sign) of the weighted income elasticity effect 
relative to that of the Hicksian cross-price elasticity.47  This fact can explain why some studies that 
estimate Marshallian cross-price elasticities find them to have unexpected, or even conflicting, signs.   

 
Third, even when Hicksian and Marshallian cross-price elasticities have the same sign, i.e., they 

both imply the same about whether two goods are substitutes are complements, the strengths of 
substitution or complementarity implied by the two measures are not the same unless income elasticity is 
zero.48  In particular, for normal goods, when both cross-price elasticities are positive (indicating that the 
two goods are substitutes), the Marshallian cross-price elasticity underestimates the true (Hicksian) cross-
price elasticity (or strength of substitution).  That is, even after FMS is established by the sign of the 
cross-price elasticity, its magnitude or importance can be understated if the cross-price elasticity in 
question is Marshallian.  On the other hand, for normal goods, when both cross-price elasticities are 
negative (indicating that the two goods are complements), the Marshallian cross-price elasticity overstates 
the true (Hicksian) cross-price elasticity (or strength of complementarity).49

 
Finally, the asymmetry of cross-price elasticities may, in some circumstances, raise the need to 

determine the direction (i.e., X→Y or Y→X) in which substitution or complementarity is stronger.  For 
example, suppose that substitutability between fixed and mobile services has been established in both 
directions but a policymaker is unsure about whether to relax asymmetric regulation of incumbent fixed 
networks without receiving a clear signal about how strongly mobile services have become substitutes for 
fixed services.  Without direct knowledge of the cross-price elasticities (whether Hicksian or Marshallian) 
in both direct directions, the policymaker could still make an educated guess by evaluating instead the 
(more observable) relative expenditure shares of fixed and mobile services.  It can be shown that, 
regardless of whether two goods are net substitutes or complements, which Hicksian cross-price elasticity 
is larger or smaller in magnitude depends solely on the relative expenditure shares of those goods.  In 
particular, the smaller (larger) cross-price elasticity (in absolute value) belongs to the good that has the 
larger (smaller) expenditure share.  Although it is possible to use Marshallian cross-price elasticities for 

                                                      
46 One of these would agree (at least, directionally) with the underlying true Hicksian cross-price 
elasticity and the other would oppose it. 
47 Denote by the Marshallian cross-price elasticities corresponding to , the Hicksian 
cross-price elasticities.  Also denote by 

yxxy ηη  and yxxy εε  and 

yx λλ  and the respective income (or expenditure) elasticities and 
by the expenditure shares of the two goods.  By the Slutsky equation, yx ww  and 

xyyxyxyxxyxy ww λεηλεη −=−=  and .  Whether yxxy ηη  and  have the same signs as yxxy εε  and , or even 
the same signs themselves, clearly depends on the magnitudes and signs of the weighted income elasticity 
effects xyyx ww λλ  and relative to those of yxxy εε  and . 
48 There is no reason that this asymmetry in magnitude may not also be true of the complementarity 
between access and usage.  See fn. 60 infra.   
49 These two results for the strength of true substitution or complementarity is reversed when the two 
goods in question are inferior, rather than normal. 



Draft — Do Not Cite 
Comments Welcome 

 

ANALYSIS GROUP  13  

the same purpose, making the right inference is more complicated and depends on knowing both the 
expenditure shares and the income (or expenditure) elasticities of demand for the two goods. 

 
In sum, the fickleness of the cross-price elasticity is an important element of any investigation of 

a substitution or complementarity relationship.  However, reliance on broad trends in growth rates or 
tele/cellular density in such an investigation can be even more problematic.  At least, the cross-price 
elasticity can be obtained from well-specified econometric models that can be subjected to the appropriate 
level of rigor.  Unfortunately, in most instances those models can only yield Marshallian cross-price 
elasticities which, for reasons I have documented, must be handled with great care.  Nowhere is that 
conclusion more important than in the world of the policymaker who often has to make critical judgments 
about industry trends and regulation based on estimated elasticities.  Next, I demonstrate where the use of 
the cross-price elasticity as an indicator of substitution or complementarity (and FMS, in particular) has a 
pivotal role in policy formulation. 

 

4. MARKET DEFINITION AND ANTITRUST POLICY IMPLICATIONS 

4.1. Market Definition Issues 
Central to competition (or antitrust) policy is the definition of the relevant economic market.  

Once the contours of such a market — typically determined by its product and geographic scopes — have 
been properly defined, policymakers can get to the task at hand, whether it is to (1) investigate proscribed 
market behaviors (attempts to monopolize, exercise of market power, abuse of dominant position, anti-
competitive pricing, etc.), (2) analyze proposed mergers and their consequences for market competition 
and concentration, or (3) determine whether, and in what form, economic regulation should be imposed 
on specified players within a market. 

 
Many countries have adopted elaborate guidelines for market definition.50  In the U.S., market 

definition principles are embodied in the well-known Horizontal Merger Guidelines and the Supreme 
Court’s landmark Brown Shoe decision.51  Similar guidelines have been enacted by, among others, the 
European Commission for the EU and the Australian Competition and Consumer Commission 
(“ACCC”).52  While similar, the guidelines vary to some degree across countries.  However, most employ 
some variant of the small but significant and nontransitory increase in price (“SSNIP”) test embodied in 
the Horizontal Merger Guidelines which states: 

 
A market is defined as a product or group of products and a geographic area in which it is 
produced or sold such that a hypothetical profit-maximizing firm, not subject to price 
regulation, that was the only present and future producer or seller of those products in 
that area likely would impose at least a “small but significant and nontransitory” increase 
in price, assuming the terms of sale of all other products are held constant.  A relevant 
market is a group of products and a geographic area that is no bigger than necessary to 
satisfy this test. 

 
The ACCC’s variant of this test, formulated to evaluated proposed mergers, does not have an 

explicit “hypothetical monopoly” standard but is otherwise close to the SSNIP test in the Horizontal 
Merger Guidelines.   The ACCC’s guidelines state: 

 

                                                      
50 For a recent survey, see Hofer, Williams, and Wu (2007). 
51 See US DOJ-FTC (1992) and U.S. Supreme Court (1962). 
52 See European Commission (1997) and ACCC (1999). 
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Delineation of the relevant product market (or markets) requires identification of the 
goods and/or services supplied by the merged firm and sources, or potential sources, of 
substitute products.  Starting with the product (or products) supplied by the merged firm, 
each product market is gradually expanded to incorporate those firms which supply, or 
would supply, a closely substitutable product in the event of a significant price rise, or 
equivalent exercise of market power, by the merged firm. 
 
In both of these tests (and in similar tests in other countries), the driving factor for defining the 

relevant economic market for antitrust purposes is the substitutability among products.  While substitution 
may occur on both the demand and the supply side of that market, ever since the U.S. Supreme Court’s 
Brown Shoe decision, it has been generally accepted that the readiness and ability of consumers to switch 
among alternative suppliers in response to price increases (i.e., demand-side substitution) holds the key to 
market definition.53  The universally recognized indicator of such substitution is the cross-price elasticity.  
To the extent that that elasticity has to be estimated from industry data, the entire market definition 
exercise is a purely empirical matter and, therefore, subject to the vagaries of empirical methodologies.  
As I have noted, there are several practical issues of reliable estimation and interpretation of the cross-
price elasticity, and these issues transfer over to market definition as well.  Defining relevant 
telecommunications markets in the presence of intermodal competition (and FMS, in particular) is, 
therefore, not immune to these issues. 

4.2. Defining Markets in an FMS Context 

4.2.1. Product market definition and granularity 
Despite its surface simplicity, the FMS concept becomes considerably more nuanced when the 

following questions are asked:  (1) what is the “product?” (2) what is the relevant economic market? and 
(3) at what level of granularity should the market be defined?  I examine these questions in detail below. 

 
To define the relevant market in an FMS context, it is possible to think of telephony itself as the 

product.  Thus, all forms of fixed and mobile services would be candidates for inclusion in that market if 
demand substitution among those services could be established.  This would be a huge and extremely 
unwieldy undertaking, given the range of services that today fall under the rubrics “fixed telephony” and 
“mobile telephony.”  Rather, most observers have in mind a much narrower definition of the product:  
voice communication (“voice”) services.  Thus, under this more focused approach, the only candidates for 
inclusion in the relevant market would be all forms of fixed and mobile voice services. 

 
Even this approach to market definition may be overly broad for some purposes.  A more 

granular definition of the market would, for example, comprise voice communications between specific 
market segments.  Thus, separate markets may be defined for fixed-to-fixed (FTF) voice, fixed-to-mobile 
(FTM) voice, mobile-to mobile (MTM) voice, and mobile-to-fixed (MTF) voice.54  Given this tiered 
approach to market definition, what is the appropriate level at which the relevant market should be 
defined in an FMS context?  What is gained or lost by adopting a more granular definition of that market? 

                                                      
53 The requirement of demand-side substitutability in defining an economic market does not actually 
require that every consumer must switch when confronted by a small but significant and nontransitory 
price increase (usually 5-10 percent).  Rather, the test is met if consumers switch in sufficient numbers to 
render the price increase unprofitable.  Formally, for the outcome to be unprofitable, the actual loss of 
sales due to the price increase (assuming the own-price elasticity is not zero) is no less than a “critical loss 
threshold.”  See Hofer et al. (2007). 
54 See, e.g., Albon (2006). 
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4.2.2. Product market definition from the policymaker’s perspective 
I address these questions from the perspective of the policymaker, having assumed that defining 

the relevant market is most naturally the prelude to a policymaking exercise.  First, suppose that the 
policymaker’s interest lies in determining whether the time has come to free incumbent fixed networks 
from asymmetric price regulation.  That regulatory control would only be lifted if evidence of sufficient 
competition for the fixed network’s services could be provided.  At one time, when the services in 
question were all for voice communication, this quest would have been relatively straightforward.  But, 
with fixed and other networks today providing, and competing on the basis of, a range of voice, data, and 
video services, the policymaker’s task has become a lot more complicated.  However, if we suppose for 
simplicity that the policymaker is only prepared to consider deregulation of the fixed network’s voice 
services, then that task may become more tractable.  Indeed, in that limited instance, the task would 
reduce to determining whether sufficient competition exists, i.e., demand substitution is occurring, for the 
regulated network’s fixed voice services. 

 
Any finding of sufficient competition from mobile voice services (and, by extension, the voice 

services of other types of networks) for the incumbent fixed network’s voice services must lead to the 
definition of a market for voice services in which all of the competing networks are included.  But, what 
if the policymaker were to find that, despite mobile voice services substituting for fixed voice services at 
a “healthy” level (i.e., a positive cross-price elasticity for each fixed voice service with respect to the price 
of a corresponding mobile voice service), the opposite was not true?  That is, what if there were little 
evidence of a significantly positive cross-price elasticity for mobile voice services with respect to prices 
of corresponding fixed voice services?  In this instance, the monolithic market for “voice services” would 
clearly be misspecified.  Instead, two different economic markets would have to be defined:  one for fixed 
voice services which would include competing mobile voice services, and the other for mobile voice 
services which would not include fixed voice services.  The policymaker would then have to assess 
competitive conditions in the two markets separately and, in particular, decide whether the deregulation of 
fixed voice services would be merited in the first of those two markets. 

 
While all this may seem obvious, the track record of regulatory proceedings in the U.S. suggests 

otherwise.  Over the last five years or so, incumbent local exchange carriers (“ILECs”) comprising mainly 
the erstwhile Bell operating companies have strenuously petitioned state regulators with jurisdiction over 
them to have their fixed voice services reclassified as “competitive” and freed from price regulation.  In 
every instance, the ILECs have marshaled evidence of significant intermodal competition, particularly in 
the form of FMS, to make their case.  Competitive local exchange carriers (“CLECs”) — new entrants 
competing with the ILECs — have almost universally opposed those petitions, claiming that the evidence 
of FMS and intermodal competition produced by the ILECs was either flawed or inadequate.  In many 
instances, the CLECs cited FCC statistics of relatively low proportions of “cut the cord” occurrences as 
somehow supporting their view that FMS was not occurring.  Of course, focusing on merely those who 
cut the cord leaves out the significant substitution that may be occurring at the usage level among those 
who retain access to both fixed and mobile networks. 

 
An even more fundamental misconception that drove CLEC opposition to the deregulation of 

ILECs’ fixed voice services was that the inclusion of mobile voice services in the product market for 
fixed voice services automatically implied that fixed voice services would have to be included in the 
product market for mobile voice services.  In fact, testifying at various state regulatory proceedings, 
expert witnesses representing the CLECs cited with some satisfaction the testimony submitted to the FCC 
by an ILEC witness in support of the proposed merger between the then-AT&T Wireless and Cingular 
Wireless (then partly owned by BellSouth Corporation, an ILEC).  That testimony stated, in part: 

 
The relevant product market for the analysis of this [merger] excludes wireline services.  
Although there is some competition between wireless and wireline services, it is not 
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currently sufficient to conclude that a wireless-only product market is too small for 
antitrust analysis of this [merger].  Specifically, consumer substitution from wireless to 
wireline would not be sufficient to make unprofitable a small but significant and non-
transitory price increase by a hypothetical monopoly supplier of mobile wireless service.  
At the present time, wireline service is sufficiently differentiated from wireless service to 
exclude wireline from the relevant product market.55

 
Based solely on this excerpt from the testimony of the ILEC witness in the merger proceeding for two 
mobile operators, a CLEC witness opposing the ILEC petition for deregulation of certain retail fixed 
voice services concluded:  “In other words, wireless service and wireline service should not be considered 
substitutes because a rate increase for one would not cause consumers to shift to the other.”56  Thus, the 
ILEC witness’ claim that fixed voice service did not belong in the product market for mobile voice 
service because of insufficient substitution of fixed for mobile voice service became equivalent, in the 
CLEC witness’ view, to saying the converse as well:  that mobile voice service did not belong in the 
product market for fixed voice service either.  This unsupported assertion betrays a fundamental 
misunderstanding of the role of the cross-price elasticity in determining whether or not substitution is 
occurring.  In particular, it reflects a failure to appreciate the asymmetry property of the cross-price 
elasticity that I discussed earlier.  There is, in fact, nothing inconsistent between the ILEC witness’ claim 
in one regulatory proceeding that, in 2004, fixed voice service did not belong in the market for mobile 
voice service and a subsequent ILEC claim in an entirely different regulatory proceeding that sufficient 
mobile substitution for fixed voice services was happening to justify including the former in the product 
market for the latter.57  The CLEC witness opposing the ILEC petition for deregulation also failed to 
produce any independent evidence that significant FMS was not happening, or that the cross-price 
elasticity of fixed voice service with respect to the price of mobile voice service was zero or negligible. 
 

If, then, it is possible to define a product market for fixed voice services separately from one for 
mobile voice services, then what is to be gained by introducing further segmentation or granularity into 
the definition of that product market?  Again, considering this issue from the policymaker’s perspective, 
the answer depends on what policy objective needs to be accomplished.  If, as in Albon (2006), the 
purpose is to address the problem of termination access monopoly that uniquely affects calling from fixed 
to mobile networks in countries subject to the Calling Party Pays (“CPP”) regime, then it makes sense to 
define product market segments (if not product markets per se) such as FTM and MTM and to examine 
pricing and competitive alternatives (or the lack thereof) within those segments.  Similarly, the need to 
consider specific market segments for regulatory analysis of roaming charges may come up for some 
policymakers (such as at the European Commission), but that is more in the context of geographic, rather 
than product, market definition.  I revisit the issue of service and product market definition in the context 
of quadruple-play and broadband services in Section 5.3. 

4.2.3. Complementarity of network access and usage demand in granular markets 
An interesting debate has sprung up from the analysis of mobile termination charges (“MTC”) 

with fixed and mobile market segments defined at a granular level.  The debate concerns the appropriate 
regulatory response to “high” MTC charged by mobile networks that enjoy termination access monopoly 
under a CPP regime.58  The regulatory options include (1) mandated reduction of MTC or (2) a switch 
                                                      
55 See Gilbert (2004). 
56 See Gillan (2004).  Also see CompTel/ASCENT (2004), Spiwak (2004), and Phoenix Center (2004). 
57 In its decision to approve the merger of AT&T Wireless and Cingular Wireless, the FCC specifically 
recognized this asymmetry of the two product markets.  See FCC (2004), especially ¶74 and fn. 267.  
58 The ACCC, in particular, has found mobile termination access to be a wholesale service that is sold 
separately from retail service bundles and an essential input that mobile networks have traditionally 
priced significantly above underlying cost. See ACCC (2004). 
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from CPP to a Receiver Party Pays (“RPP”) regime (in which mobile consumers receiving calls from 
fixed networks must share in paying for the mobile network’s termination costs).  It is widely believed 
that high MTC for FTM calls enable mobile networks subject to CPP rules to subsidize their own 
subscribers (with respect to network access and retail service prices).  This is simply a market-devised 
version of the implicit cross-subsidy with which traditionally fixed networks priced, or were made by 
regulators to price, fixed network access and local calling services below cost.  The advocates of using 
regulation to bring MTC down (e.g., Albon, 2006) argue that doing so leads to multiple efficiency gains 
by moving termination, network access, and retail service prices closer to underlying costs.  Regulators in 
many CPP countries, including the U.K., Japan, Australia, and New Zealand have favored this approach 
(see a summary in Littlechild, 2006).  In contrast, many opponents of such regulatory action believe that 
harnessing call externalities through an RPP regime is a less blunt instrument for achieving the same ends 
(see Gans, King, and Wright, 2005, for a survey).  Some propose a bill-and-keep arrangement that also 
preserves the appeal of free incoming calls to consumers in CPP countries (DeGraba, 2000, Crandall and 
Sidak, 2004, and Littlechild, 2006).59   
 

The controversy noted in fn. 34 over whether the complementarity between mobile network 
access and usage (specifically, FTM calling) is symmetric (in a purely sign, not magnitude, sense) may 
ultimately only be resolved empirically.  In CPP-based mobile markets, the question is whether network 
access demand (subscription) and the demand for incoming FTM calls are related and, if so, how.  One 
sense in which they could be complements is as follows:  reductions in MTC passed through into lower 
FTM prices stimulate FTM calling that are free and surplus-generating to mobile subscribers, causing the 
demand for mobile network access to rise.  They could be complements in the opposite direction as well:  
greater mobile network access demand (secured by subsidies or other means) induces greater FTM calling 
because of the availability of more mobile destinations to call.  If both of these conditions apply, then 
complementarity exists in both directions.  Some observers (e.g., Hausman, 2004 and Muysert, Walker, 
and Reynolds, 2006) believe, for various reasons, that complementarity does not exist in the first of those 
directions and is, hence, inherently asymmetric.60  While empirical resolution of this claim is necessary 
(Albon, 2006, presents correlations between reductions in MTC and mobile penetration rates as evidence 
of complementarity), it is hard to dismiss out of hand the fundamental premise that network access 
demand is indeed derived from the demand for usage (even if in the limited form of FTM calling). 

 
  The question remains though as to the mechanism why which increased FTM calling can get 

translated into greater mobile network access demand.  Understandably, lower usage prices (such as 
through on-net calling or group tariff discounts) may stimulate both MTM calling and mobile network 
access demand.  But why would the same happen when FTM calling is stimulated through lower usage 
prices?  The trick lies in being able to answer this question on a ceteris paribus basis, i.e., not to allow the 
mobile network to translate higher profits from usage (which only accrue if the profits from additional 
FTM calling more than offset the profits lost when MTC are reduced) into lower prices for mobile 
network access.  One plausible reason is that potential mobile subscribers value free incoming FTM calls 
in a CPP environment enough to wish to join the mobile network when FTM calling goes up (i.e., an 
outcome driven by call externality, rather than a network externality). 
 

                                                      
59 See Banerjee, Madden, and Tan (2007), Table 2, for a survey of MTC regulation in selected countries. 
60 This would imply that the cross-price elasticity of mobile network access demand with respect to the 
price of FTM calling is essentially zero.  With proposals to reduce MTC through regulatory action 
pending in the early draft of ACCC (2004), Vodafone — Australia’s third largest mobile operator — 
strongly contended that incumbent fixed operators like Telstra had no intention of passing through any 
MTC reductions in their retail service prices and that Telstra had, in fact, “openly” admitted to using the 
cost savings to subsidize its other lines of business.  See Vodafone Australia (2003). 
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But, what if this analysis were taken out of the ceteris paribus world?  Some observers believe 
that, although lower MTC and, hence, lower usage prices may boost profits from FTM calling, those 
profits are likely to be competed away as mobile networks vie with each other to increase mobile network 
access (subscribership).61  Ordinarily, they would do so by subsidizing mobile network access and mobile 
handsets out of the profits earned from high MTC.  But, when MTC profits are reduced and, in addition, 
strong competition for subscribers through network access-related discounts dissipates those profits even 
further, then the mobile networks may reach a point where they no longer are able to subsidize network 
access.  At that point, the price of mobile network access (and of handsets) would have to rise, causing 
some suppression of mobile subscribership.  This ultimate outcome has been called the “waterbed effect” 
(Littlechild, 2006) and has been offered up as a reason for selecting a mechanism other than regulatory 
reduction of MTC for solving the terminating access monopoly problem in CPP countries.  Albon (2006) 
rejects the notion of the waterbed effect and affirms the use of regulation to control MTC.  He argues that 
the so-called waterbed effect disappears when the complementarity between FTM calling and mobile 
network access demand is properly taken into account.62  Similarly, after a prolonged investigation, the 
New Zealand Commerce Commission (2006) finds from a cost-benefit analysis of the regulation of MTC 
that the competition benefits secured by consumers from such regulation overcomes whatever waterbed 
effect may exist.  As I have noted, however, the resolution of this dispute is ultimately likely to be an 
empirical, not a theoretical, matter.63

5. FMS IN A BROADBAND WORLD 

5.1. Fixed and Mobile Broadband 
Fixed (including wireline and cable) and mobile networks represent alternative means of access 

to telecommunications services, whether narrowband or broadband.  The supporting transport and 
backhaul network infrastructures for all of these networks consist, for the most part, of high-capacity 
systems, whether terrestrial, submarine, or satellite.  Communication services themselves, such as voice, 
data, or video, fall into narrowband or broadband categories, although data and video services are 
provided more efficiently and at higher qualities over packet-switched and high-capacity broadband 
networks. 

 

                                                      
61 For one such claim, see Vodafone Australia (2003). 
62 See also the arguments by Cave and Valletti (2004) in favor of the regulation of MTC when market 
conditions do not support the existence of a waterbed effect.  For example, a waterbed effect may not 
exist or matter much in countries (such as those considered by Albon, 2006) in which subscribership to 
mobile networks is near the saturation point and fixed-to-mobile network externalities have been nearly 
exhausted.  At the very least, this is an empirical matter as conditions can vary across countries. 
63 For example, consider a simple model of the mobile operator’s profits in which the only sources of 
profit are subscribers’ network access demand and termination of FTM calls (ignoring profits that could 
be earned from MTM or MTF calls).  In this model, it can be shown that the net effect on the profit-
maximizing mobile operator’s profits of any change in the MTC depends on (1) the elasticity of demand 
for mobile network access with respect to its price (where that price depends on how much subsidy comes 
from the MTC), (2) the cross-elasticity of demand for FTM calls with respect to the MTC (where the 
change in MTC may or may not be passed through by the fixed operator into the price of FTM calls), (3) 
the number of subscribers, (4) the volume of FTM calls, (5) the effective price (net of subsidy) of mobile 
network access, (6) the profit margin from network access (which can be negative if the subsidy is large 
enough), and (7) the profit margin from termination of FTM calls (which can be zero if MTC is set equal 
to incremental cost).   The net effect on profits of, say, a reduction of MTC by regulatory action is 
ambiguous at best because it depends on the relative magnitudes of its seven components.  Even with 
predictable signs for those components, the sign of the net effect remains an empirical matter. 
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Broadband is defined as “an array of digital, packet-switched network technologies that allow the 
transport of digital bits at high speeds.”64  Frequently, specific properties are ascribed to broadband, 
principally with respect to access speed and availability.  For example, in the United States, broadband is 
defined as high-speed Internet access with data transmission speeds exceeding 200 kilobits per second 
(“kbps”).65  The Organisation for Economic Co-operation and Development (“OECD”) requires that the 
downstream access speed be at least 256 kbps although upstream access can be slower.66  These access 
speed definitions contrast sharply with that of the ITU, which regards broadband as having access speeds 
of at least 1.5 to 2 megabits per second (“Mbps”) and reflecting early and widely available technologies 
such as digital subscriber line (“DSL”).67  In Japan and South Korea, broadband service is frequently 
available at higher speeds, such as 8-20 Mbps.68

 
Many broadband technologies are currently deployed over fixed or mobile systems.69  Fixed 

systems include DSL, cable modem, power line, and fiber to the home or premises (“FTTH/FTTP”).  
Broadband over mobile systems include Local Multipoint Distribution System (or fixed wireless), 
WiMax,70 High-Speed Downlink Packet Access (“HSDPA”),71 and Evolution-Data Optimized (“EV-
DO”) in conjunction with the CDMA wireless standard.  Finally, broadband access is available over 
satellite systems.  While the vast majority of broadband connections are DSL or cable modem service, a 
bright future for broadband over all-fiber networks such as FTTH and other mobile options is forecast.  

 
One aspect of broadband development is the growing intersection between broadband technology 

and wireless platforms. Fixed wireline networks (also known as public switched telephone networks or 
“PSTNs”) are relatively expensive to build and maintain, especially when built to achieve minimum 

                                                      
64 See ITU (2006b), Chapter 8: “Making Broadband Work for All,” p. 127. 
65 See FCC (2006). 
66 See OECD (2001), p. 6. 
67 See ITU (2001). 
68 See Crandall (2005), p. 156.  
69 Mobile systems have evolved historically through two popular standards.  They are (1) Global System 
for Mobile Communications (“GSM”) — a second generation or “2G”digital mobile telephony standard 
— and its third generation or “3G” successor, Wideband Code Division Multiple Access (“W-CDMA”) 
and (2) Code Division Multiple Access (“CDMA”), also a 2G standard, and its 3G successors, IS-2000 
(also known as “CDMA2000 1xRTT”) and IS-856 (also known as  1x Evolution-Data Optimized or 
“1xEV-DO”).  GSM is an open standard that allows considerable inter-operability  and offers digital 
voice calling quality, inexpensive text messaging, and common encryption over different frequency 
bands.  GSM is best positioned for international roaming and, according to the GSM Association, has 
over two billion subscribers (or 80 percent of mobile phone users) globally.  Although not deployed as 
widely as the GSM standard (and its successors), the CDMA-based standard and its successors are used 
primarily in North America, Russia, some European “transition economies,” Australia, New Zealand, 
South Korea, and Japan.  This standard is not as conducive as GSM to international roaming, but it is well 
suited for bursty data communications and provides better performance with data than the packet data 
capabilities of GSM. 
70 WiMax is now available in two forms:  (1) IEEE 802.16-2004 (or “fixed”) WiMax which supports 
fixed and nomadic broadband wireless access and (2) IEEE 802.16e (or “mobile” WiMax which offers 
true portability and mobility in broadband wireless access.  See WiMax forum (2005) for a detailed 
comparison.  
71 Competition between the two mobile telephony standards has led to the introduction of HSDPA, a new 
3G protocol that substantially boosts data transfer speeds and eliminates the inherent advantage of EV-
DO for data transmission. According to the GSM Association, HSDPA has been adopted by Telstra for 
ubiquitous service within Australia, and 121 networks in 55 countries have committed to upgrading to 
HSDPA. 
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efficient scale. The investment required for mobile network construction — especially the portion of cost 
that is sunk — is not as prohibitive. Accordingly, many developing countries have chosen wireless 
technology — both licensed cellular mobile networks and unlicensed Wi-Fi — to meet universal access 
goals. 

 
Competition among different mobile telephony standards, which initially concerned how 

universally voice communication capability was being provided, has now shifted to data and multimedia 
communications. That networks based on new standards may not be fully backward compatible with 
legacy voice networks has not hindered deployment of more data-oriented (and IP-based) networks. The 
ability to make voice calls from anywhere to anywhere will remain important to mobile communications. 
However, interconnection, rather than true inter-operability or emergence of a single universal standard, is 
likely to remain the basis for serving voice calling needs. Significantly, the intersection of mobile and 
broadband technology has brought to the fore WiMax and HSDPA as potential alternatives to traditional 
last-mile access networks, such as the PSTN, DSL, or cable. 

5.2. FMS in Broadband 
Of particular importance to the FMS issue in the future will be the consequences of the complete 

transition to IP-based service provision that is currently underway. As triple-play services are increasingly 
transmitted over the public Internet (IP network) and then into last-mile access networks on their way to 
consumers, the need for higher-bandwidth access networks will grow.  Importantly, whatever the 
bandwidth requirement of voice (plain or enhanced) communication, the ultimate choice of access 
network will depend on the extent to which the market and operators believe that the demand for 
bandwidth-intensive video and multimedia services (e.g., IPTV) is the main driving force.72   

With respect to fixed systems, one foreseeable outcome could be the upgrading of existing copper 
networks to very high-speed VDSL or near-VDSL speeds to serve as the access networks of the future.  
Alternatively, passive, end-to-end, fiber-based networks (such as the Gigabit passive optical network or 
“GPON”) may prove to be a more powerful and efficient choice of network.73  In contrast to older access 
networks, the intelligence and control in a GPON would shift almost completely to the edges of the 
network, i.e., to consumers and content/service providers.  This would create an environment for greater 
competition among service providers and a wider variety of direct-to-consumer services, in turn 
generating greater flexibility in consumption and substitution options.  

 
With respect to mobile systems, a recent exciting technological development promises to generate 

additional channels for consuming a wide array of services.  More importantly, it can also facilitate 
greater substitution options both within the family of mobile services and in a true FMS sense.  The 
                                                      
72 Hatfield et al. (2005), p. 56, characterized the network of the future as follows: 

Using the modularity and layering associated with modern communications protocols, this 
network, in turn, will increasingly rely on fiber-optic transmission facilities for the needed 
bandwidth and on wireless technologies to extend the network to allow users to communicate 
anyplace, anytime, in any mode or combination of modes. In this architecture, traditional 
voice conversations will become just another digitized, compressed, and packeted bit stream 
along with data, image and video traffic and with the intelligence or service logic defining the 
equivalent of traditional voice services being distributed throughout the network and not 
necessarily controlled by traditional telephone carriers. … The dominant trend in the public 
switched telephone network is towards an architecture where all applications — audio/voice, 
data, image, and multimedia — are conveyed to an all-digital, packet-switched, broadband, 
low-latency network of networks that uses common open standards and protocols (i.e., the IP 
suite). 

73 See Griffin (2005).
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introduction of picocell (and its successor, femtocell) technology — now still in its early stages — is 
likely to dramatically alter the landscape for consumers to access the full suite of IP-based services over 
3G mobile networks.74  As one source explains it: 

 
Femtocells provide Wi-Fi functionality over 3G networks. They enable reliable 3G 
connectivity inside buildings. The technology puts a small, low-power 
transmitter/receiver inside buildings and allows 3G handsets to connect to local cells and 
route calls over ADSL lines. The femtocell also connects to the home network, enabling 
content on the phone to be streamed to devices around the home, such as TVs and stereo 
systems, as well as giving the user access to all the normal 3G services at up to 7.2Mbps, 
assuming their handset supports HSDPA.75  

 
Ironically, femtocells offer significant substitution possibilities for both (1) VoIP and data services over 
fixed systems and (2) broadband services accessed over Wi-Fi (a fixed wireless system).76  In the same 
vein, lower-cost femtocells can prove to be a formidable competitor to the FMC strategy adopted by 
many fixed operators, particularly because they are far cheaper than the expensive dual-mode handsets 
that are central to the FMC network.  Moreover, in combination with high-speed uplink packet access 
(“HSUPA”), femtocells can provide better uplink performance in 3G networks and lower latency for 
delay-sensitive applications such as voice service.77  The latter fact is particularly significant if, as is 
widely expected, voice remains the dominant contributor to service providers’ average revenues per user 
(“ARPU”).78

5.3. Possible Policy Implications 
The policy implications (particularly for FMS) are potentially varied and contingent on how the 

current transitional phase in telecommunications plays out.  Technology change has created significant 
opportunities for new services and markets to develop and to either supplant or complement those that 
exist today.  If the purpose of enlightened policy is to (1) promote efficiency and economic welfare, (2) 
devise solutions for market failure, and (3) ensure fair competition, then the formulation of FMS-related 
policy in an increasingly broadband world faces many challenges. 

5.3.1. Service definition 
As if the difficulties with market definition under FMS conditions were not complicated enough, 

the advent of broadband technologies can only serve to raise those difficulties to a new pitch.  Consider, 
for example, how the definition of “service” has already changed.  Not so long back, all 
telecommunications meant voice calling delivered over fixed systems.  Distinctions (with some bearing 

                                                      
74 Picocells and femtocells are very small cellular base stations that can be used in business or residential 
settings.  They are smaller than microcells that are more conventionally used to provide cellular overage 
for a limited (but larger) area, such as a shopping mall or sports stadium.  “Pico” and “femto” are smaller 
than “micro,” and refer to factors of 10-12 and 10-15, respectively.  See Linask (2007).   
75 See Clarke (2007).  Also see Analysys Research (2007b).  ABI Research forecasts that, by 2012, there 
will be 36 million shipments of femtocells and 150 million users.  See Azuri (2007). 
76 The competition with Wi-Fi is likely to become more pronounced as municipal Wi-Fi (either “free” or 
low-fee) systems are deployed by cities around the world.   
77 See O’Shea (2007). 
78 Despite general concern worldwide that voice ARPU is declining (with the notable exception of the 
Republic of Korea , see Cellular-News, 2006), non-voice services have done little to provide 
compensating boosts to ARPU.  This has led many observers to emphasize the need for mobile operators 
to more aggressively develop non-voice revenues without giving up on the all-important voice 
component.  See, e.g., Analysys Research (2007c). 



Draft — Do Not Cite 
Comments Welcome 

 

ANALYSIS GROUP  22  

on pricing) were made between “local” and “long distance” calling, but the underlying service remained, 
quite simply, the capability for two or more spatially separated parties to communicate verbally.  With the 
introduction of mobile systems, voice communication experienced true differentiation as mobility, 
convenience, quality, and lifestyle issues became part of the mix. In the broadband era, that differentiation 
has gone to new heights.  Besides voice calling to communicate across space verbally, “voice” 
communication now takes the form of email, instant messaging, message texting, fax, and even some 
forms of video transmission. That is, numerous close, if not perfect, substitutes for pure audio 
transmissions have emerged, and promise to grow in their variety and reach. The rise of social networks 
such as Facebook and MySpace and portals like YouTube provide examples of this innovation. Although 
these are not strictly forms of voice communication, there is no doubt about their importance for 
facilitating and expanding social contact, sharing information, and propagating ideas and content. Hence, 
it appears that the future of voice communication will inevitably feature complex mixes of audio, data, 
and video transmission. 

 
In the broadband and convergence era, voice communication is not distinct from other elements 

of electronic communication. That is, from a service perspective, voice communication is 
indistinguishable from electronic communication generally.  Because of this, market and regulatory 
policy implications for voice communication cannot be regarded as separate from those for other forms of 
electronic communication.  Indeed, under convergence, the narrowly defined market for voice 
communication must yield to a more expansive view of the market. Following in concert, regulatory 
policy must be designed and implemented with that broader market definition in mind. 

5.3.2. Designing regulation in the presence of FMS 
While the purpose of economic regulation is to emulate the workings of competition when 

competition does not occur efficiently or fairly in a market, it cannot — and should not —be a permanent 
state, as regulation is often more privately and socially costly than competition. Regulation generates 
direct administrative costs of maintaining and operating the regulatory apparatus and indirect costs that 
arise from losses of efficiency when regulatory policies, based on imperfect information and formed from 
an adversarial process, introduce distortions that are avoided in a competitive market.  Rather, on the 
principle that the extent and duration of regulation must be commensurate with the need for it, regulatory 
policy must remain prepared to evolve as market and technological conditions change.   

 
The move from primarily ex ante regulation of old copper-based narrowband access and transport 

networks (based on the natural monopoly model) to ex post forms of regulation based on antitrust 
principles reflects how policymaking is adapting to changes in market and technological conditions.  The 
gradual, but inexorable, march to reclassification, and even outright deregulation, of services with long 
histories of regulation is another indicator of this trend.  Starting with retail services and moving 
eventually to wholesale services, policies of deregulation or regulatory relief are being justified on the 
grounds that substantive intermodal competition has taken root in many markets.  This is nothing but 
FMS and other forms of technology-enabled competition in action.  The bottom line in this deregulatory 
policy trend is invariably that consumers have greater access and service options and, hence, enhanced 
substitution options.   

 
In a broadband era, as convergence leads to triple and quadruple play, the impetus provided by 

consumer demand for specific and identifiable services like “voice” and “data” will matter less and less.  
In other words, communications services are likely to become increasingly commoditized, with 
consumers demanding the triple or quadruple play (in other words, simply “electronic” communication) 
rather than voice, data, or video services as separate entities.  Indeed, the actions of mobile operators like 
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Vodafone Italy79 or of fixed operators pursuing the FMC option already confirm that competing for 
individual services (primarily voice, but also data or video) makes no economic sense anymore.  In 
recognition of this trend — which appears to have become irreversible — policymakers must now re-
orient themselves to markets and component services defined very differently from those in the past.  
Indeed, the demise of standalone voice service — the cornerstone in over a century’s development in 
telecommunications — now seems imminent. 

5.3.3. The termination access monopoly revisited 
 Current policies to address the problem of terminating access monopoly in CPP countries range 

from direct regulation of MTC to reliance on RPP or bill-and-keep arrangements.  Ostensibly, these 
policies are designed to encourage fixed-to-mobile calling and, more importantly, to even out the 
competitive standings of fixed-only operators and integrated fixed-mobile operators.  However, it is 
possible to conceive of some scenarios in which those policies would become redundant because the 
underlying problem of termination access monopoly would cease to exist.  First, the parallel development 
of high-bandwidth fixed and mobile networks could offer consumers affordable simultaneous access to 
alternative networks and, more importantly, far greater real-time control80 than they have presently.  If 
this scenario comes true, it could be sufficient to constrain mobile networks in CPP countries from setting 
MTC well above cost.  Second, as broadband technologies mature beyond mere access devices or means 
for obtaining connectivity, consumers may some day be in a position to generate, store, and disseminate 
content on their own.  In such a scenario, network externalities could reappear as the value of electronic 
(not just voice) communication — such as to reach content stored on, or originated by, subscribers of 
other networks — becomes dependent once again on network size. 

 
Finally, a policy issue worth mentioning concerns the unintended consequences that regulation 

can sometimes have.  From a normative perspective, telecommunications regulation should not, 
inadvertently or otherwise, have the effect of picking winners and losers among technology platforms, 
services, or service providers.  It is worth asking whether regulation to control MTC should be applied 
only to 2G or 2.5G networks or should be extended to 3G (and higher) operators as well.  Doing the 
former could be perceived as discriminatory policy and resisted ardently by the 2G operators affected by 
it.81  Doing the latter instead could have the effect of retarding the growth of incipient 3G networks and 
slow the diffusion of mobile broadband services.  Predicting the eventual outcome of applying MTC 
regulation one way or the other is hazardous at best, although there may be some evidence that the 
predicted adverse effects are not severe just yet.82

                                                      
79 With Vodafone Italy’s launch in 2006 of its Casa and Super UMTS (mobile Internet) services, mobile 
operators appear to have aggressively embraced the FMS notion of displacing fixed lines not merely for 
the provision of voice service but for all other services as well.  BT’s Fusion service is an FMC service 
that follows a different technological path to achieve the same goal of providing one-stop-shopping to the 
consumer. 
80 Such control can come from the Optical Network Termination units that are installed at customer 
premises connected to GPON networks (under FTTH architectures) or from femtocells that offer 
individual consumers high-speed broadband connectivity at the 3G or higher level. 
81 See TelstraClear (2004). 
82 New Zealand Commerce Commission (2006), ¶¶13-15,  finds no loss of dynamic efficiency grounds 
from applying MTC regulation to 3G operators such as Telecom New Zealand and Vodafone.  On the 
other hand, Ida and Kuroda (2005) find that selectively regulating the MTC of 2G or 3G operators — and 
changing their relative prices in the process — may have little distorting effect on consumer demand..  
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