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ABSTRACT 

 
This paper considers the mechanics and role of innovation in 

telecommunications networks and explains how regulation can be 

designed to maximize innovation. Several reasons are presented for why 

the fast-changing, networked, and technical nature of telecommunications 

offers a favorable environment for innovation to thrive, as well as why 

innovation benefits from a large number of actors. Moreover, the Article 

further explains that even small players are useful in the innovation 

process and that a decentralized polyarchic system of innovation can work, 

without that meaning that it is superior to centralized innovation. The 

Article suggests that the goal of a diverse and populous pool of actors is 

reconcilable with both the high barriers to entry in telecommunications and 

the disincentives sharing obligations may create. The key is to construct a 

system of regulation whereby entry is facilitated only while competition 

remains underdeveloped. The overall tradeoff is a few years of managed 

competition and suppressed incentives for a properly working competitive 

market in the long run. 
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I. INTRODUCTION 

The telecommunications sector has undergone a sea change in previous decades 

as it transitioned from monopoly to competition. The new environment accommodated, 

along with incumbents, another set of actors—the competitive entrants—that presented 

regulators with new dilemmas as to how the relationships between all the involved actors 

should be shaped.
1
 Even today, many of the regulatory efforts are geared toward 

managing this policy-induced competition. Along with competition the concept of 

innovation gradually rose to prominence. However, it was rarely treated separately from 

competition, and little concord has been achieved as to the most appropriate innovation-

friendly policy. 

Over the years two major approaches to policy have been advanced, each one 

with its own success and failure stories: one side claims that minimum regulatory 

intervention will allow competitive forces to steer the industry to an equilibrium; the 

other end of the spectrum views heavy regulatory intervention as necessary, because the 

market alone does not provide the necessary thrust to overcome monopolies or 

oligopolies, which for the purposes of innovation do not yield the best results. While this 

debate has been active for many years now, and to a large extent regulatory authorities 

have managed to establish a working regulatory framework, every new technology that 

requires large investments re-poses the same dilemma. The deployment of fiber 

networks, for instance, calls for a de novo assessment of the appropriate policy, one that 

will not be overly intrusive and risk chilling investments, but that can, at the same time, 

                                                 
1
 See REGULATION UNDER INCREASING COMPETITION 1–16 (Michael A. Crew ed., 1999); see also 

JOHN HOWELLS, THE MANAGEMENT OF INNOVATION AND TECHNOLOGY: THE SHAPING OF TECHNOLOGY 

AND INSTITUTIONS OF THE MARKET ECONOMY 85–88 (2005). 
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guarantee a healthy market.
2
 Indeed, the United States, the European Union, and many 

Asian states are all currently contemplating whether they should keep their old regime in 

place, or whether a new model of regulation better addresses the future needs of the 

telecommunications sector.
3
 

This Article, recognizing the recurrent timely theme of the relationship between 

regulation and innovation, seeks to examine the peculiarities of the innovation process in 

the telecommunications industry and to analyze different regulatory schemes through the 

lens of achieving maximum innovation. While competition and innovation are often 

thought to coexist and to constitute a unity for regulatory purposes,
4
 some important 

differences persist. An effort will thus be made, where necessary, to highlight these 

differences, because acknowledging innovation as a separate regulatory goal may have 

striking implications as to the appropriate policy. Most notably, because network 

innovation seems to be drawing significant benefits from an enlarged pool of actors, even 

if they are less efficient than a single big actor, and because distributed polyarchic 

decision-making systems are well-suited for supporting rapidly evolving markets, 

regulators wishing to prioritize innovation may be required to intervene in favor of 

facilitating entry (e.g., by promulgating some kind of network sharing) more than 

competition alone would. However, authorities should also be aware of the regulatory 

cost that comes together with sharing obligations, most notably that they can harm both 

incumbents‘ and entrants‘ incentives to invest. Therefore, to be effective, regulation 

should be temporary, lasting only until competitors have strengthened their position in 

the market. The overall tradeoff is a few years of managed competition and suppressed 

incentives for a properly working competitive market in the long run. 

In that direction, this paper proceeds as follows: Part II attempts a brief 

innovation-centric account of recent telecommunications history with the view to 

highlight the principal role of innovation in decisions that affected the nature of the 

telecommunications networks. The consistency with which innovation has been served 

throughout the telecommunications history indicates that it is indispensable in the 

development of the sector. Part III then moves on to examine the mechanics of 

innovation in telecommunications networks, explaining what factors are important for 

innovation and how the telecommunications environment provides the necessary 

conditions for innovation to thrive. Lastly, in Part IV, I review possible solutions for how 

to regulate the physical layer of wireline and wireless networks to achieve maximum 

innovation. The basic goal is to create a diverse and populous pool of actors, which is 

                                                 
2
 Cf. Jerry A. Hausman et al., Valuing the Effect of Regulation on New Services in 

Telecommunications, 1997 BROOKINGS PAPERS ON ECONOMIC ACTIVITY, MICROECONOMICS 35 (1997). 
3
 For the United States, see FCC, CONNECTING AMERICA: THE NATIONAL BROADBAND PLAN 37 

(2010), available at http://download.broadband.gov/plan/national-broadband-plan.pdf; for the European 

Union see Directive 2009/140/EC of the European Parliament and of the Council of 25 November 2009, 

2009 O.J. (L 337) 37. For Asia, see THE BERKMAN CENTER FOR INTERNET AND SOCIETY, FINAL REPORT TO 

THE FCC, NEXT GENERATION CONNECTIVITY: A REVIEW OF BROADBAND INTERNET TRANSITIONS AND 

POLICY FROM AROUND THE WORLD 283–89, 298–305, (2010), available at 

http://cyber.law.harvard.edu/pubrelease/broadband/.  
4
 See CHARLES B. GOLDFARB, TELECOMMUNICATIONS ACT: COMPETITION, INNOVATION, AND REFORM 

5-35 (2006). 

http://download.broadband.gov/plan/national-broadband-plan.pdf
http://cyber.law.harvard.edu/pubrelease/broadband/
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reconcilable with both the high barriers to entry in telecommunications and the 

disincentives that sharing obligations may create. The key is to construct a system of 

regulation whereby entry is facilitated only while competition remains underdeveloped.  

 

II. A HISTORIC ACCOUNT OF INNOVATION’S ROLE IN THE REGULATION OF 

TELECOMMUNICATIONS NETWORKS 

 

While all stakeholders in the telecommunications sector would agree that 

innovation is a venerable goal, little concord exists on the issue of how to achieve and 

maximize it. The reason is that the involved parties come from different backgrounds, 

which in turn creates different approaches regarding innovation. During the simple times 

when telecommunications were a regulated monopoly, the source of innovation was the 

monopoly firm that operated under the auspices of the government (AT&T).
5
 The gradual 

transition from a regulated monopoly to an increasingly competitive regime introduced 

competitive entrants to the telecommunications industry, who added new sources of 

innovation. Regulatory efforts have since focused on creating such conditions where both 

incumbents and new entrants are able to innovate.  

In this context finding a regulatory balance is hard as incumbents and competing 

entrants are motivated by conflicting pursuits: incumbents want exclusive control over 

their existing infrastructure and any future investments, while competitive entrants ask 

regulators to grant them access and sharing rights to the incumbents‘ network at least for 

as long as their own network remains underdeveloped. 

Over time regulators became increasingly receptive to competitive entrants‘ 

arguments that only regulation could address the peculiarities of the telecommunications 

system, namely natural monopoly characteristics,
6
 economies of scale and scope,

7
 and 

network effects (also known as network externalities).
8
 Legal scholars who started 

questioning the benefits of natural monopolies and the public benefit theory that used to 

underpin AT&T‘s natural monopoly further supported the transition to a more 

                                                 
5
 Government regulation played a key role in solidifying AT&T‘s monopoly after the expiration of 

Bell Telephone Company‘s patents in 1894 and until AT&T‘s breakup in 1984 (Bell Telephone Company,  

in the meantime, was acquired by AT&T in 1899). See Adam D. Thierer, Unnatural Monopoly: Critical 

Moments in the Development of the Bell System Monopoly, 14 CATO J. 267 (1994). Its subsidiaries, AT&T 

Corp. and AT&T Communications offer local and long distance services respectively. AT&T, Inc. today 

constitutes much of the original AT&T before the 1984 breakup. 
6
 Rick Geddes, Public Utilities, in ENCYCLOPEDIA OF LAW AND ECONOMICS 1161, 1165–67, 1183 

(Boudewijn Bouckaert & Gerrit De Geest eds., 2000). 
7
 John C. Panzar & Robert D. Willig, Economies of Scale in Multi-Output Production, 91 Q. J. OF 

ECON. 481 (1977); John C. Panzar & Robert D. Willig, Economies of Scope, 71 AM. ECON. REV. 268, 268 

(1981). 
8
 Nicholas Economides, Network Economics, 14 INT'L J. INDUS. ORG. 673, 679 (1996); see also 

JEFFREY H. ROHLFS & HAL R. VARIAN, BANDWAGON EFFECTS IN HIGH TECHNOLOGY INDUSTRIES 13, 69 

(2003); Harvey Leibenstein, Bandwagon, Snob and Veblen Effects in the Theory of Consumer Demand, 64 

Q. J. OF ECON. 183 (1950). 
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participatory environment.
9
 This contributed to a gradual shift towards more competition, 

which in turn created a more diverse and innovation-friendly environment. On top of that, 

the fast pace of technological change—which plays a defining role in the development of 

the telecommunications sector
10

—and the growing generativity of communications 

networks,
11

 had their own share in the opening-up of the telecommunications sector to 

more actors and in elevating innovation into a prominent driving force of progress.  

These changes are traced in the following pages from the early stages of 

liberalization to today‘s competitive environment. As will be shown, the 

telecommunications sector, both in terms of equipment and in terms of services, has 

shown remarkable growth and has changed significantly in composition and diversity.  

A. Innovation in Telecommunications Equipment 

In an era not so long ago, telephone service customers did not have a choice as to 

the equipment they could use in connection with the telephone network. The telephone 

equipment came bundled with the telephone service, and no third-party equipment for 

any use was allowed to be connected to the telephone network.
12

 This was considered 

reasonable based on the assumption that any foreign attachments could compromise the 

security and quality of the network.
13

 It is noteworthy, however, that AT&T failed to 

provide evidence that the foreign devices could indeed physically impair the network. 

Yet the Federal Communications Commission (hereinafter the Commission) sided with 

AT&T, and on several occasions it concluded that foreign devices were ―deleterious to 

the telephone system.‖
14

  

This arbitrary approach (that seemed to serve only AT&T) could not survive for 

long. In 1968 the Commission was faced with the now widely celebrated Carterfone 

case,
15

 which presented precisely the issue of connecting third-party devices to the 

network. This time the conditions had matured, and the Commission was more receptive 

to competitive third-party equipment.
16

 While it recognized that the foreign terminal 

                                                 
9
 Richard A. Posner, Theories of Economic Regulation, 5 BELL J. OF ECON. & MGMT. SCI, 335 (1974). 

See also William G. Shepherd, ―Contestability‖ vs. Competition, 74 AM. ECON. R. 572 (1984); Sumit K. 

Majumdar, Incentive Regulation and Productive Efficiency in the U.S. Telecommunications Industry, 70 J. 

OF BUS. 547 (1997). 
10

 See RICHARD A. GERSHON, TELECOMMUNICATIONS AND BUSINESS STRATEGY 138 (2008). 
11

 While the term ―generativity‖ was coined by professor Jonathan Zittrain to describe a quality of the 

Internet, older telecommunications networks also show signs of generativity, as exemplified by the 

Carterfone decision. See Jonathan Zittrain, The Generative Internet, 119 HARV. L. REV. 1974 (2006). 
12

 PETER W. HUBER ET AL., FEDERAL TELECOMMUNICATIONS LAW 651 (2d ed. 1999). 
13

 See Jordaphone Corp. of America v. AT&T, 18 F.C.C. 644 (1954); Hush-a-Phone Corp. v. AT&T, 

20 FCC 391 (1955). 
14

 Hush-a-Phone Corp. v. United States, 238 F.2d 266, 268 (D.C. Cir. 1956) (The Hush-a-Phone case 

was appealed to the District of Columbia Court of Appeals, which remanded the case for lack of ―findings 

to support these conclusions of systemic or public injury,‖ but not because the prohibition for security 

reasons was itself unlawful.). 
15

 Carter v. AT&T, 13 F.C.C. 2d 420 (1968).  
16

 The rise of the computer industry in the 1960s, which remained largely unregulated and from which 

AT&T was banned by virtue of the 1956 consent decree, as well as the close relationship it developed with 
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equipment violated AT&T‘s regulations, called tariffs, it held that the tariffs themselves 

were unlawful for being ―unreasonable and unduly discriminatory.‖
17

 This sweeping 

decision opened the way to competitive equipment, and for the first time consumers 

could purchase a telephone in a style and color other than AT&T‘s ―colorful black,‖
18

 as 

former Commissioner Nicholas Johnson had put it. 

The beneficial effect of the Carterfone decision on innovation speaks for itself in 

the number of new products that inundated the market following the decision. The fax 

machine, answering machines, and most importantly the modem, which popularized 

Internet access in the early 1990s, are all inventions that were enabled by the new 

telecommunications policy.
19

 To put it briefly, ―the key point of Carterfone is that it 

eliminated an innovation bottleneck in the form of the phone company.‖
20

 

Carterfone was only the beginning. The success of this pro-innovation policy was 

so overwhelming that it was later transferred outside the wireline telephony domain. 

Early in the 1980s consumers were offered data processing services, besides the 

traditional voice telephony services.  These ―enhanced services‖ included voicemail, 

electronic publishing, and currently all Internet services. The Commission was quick to 

discern that ―the continuation of tariff-type regulation of carrier provided CPE [Customer 

Premises Equipment] neither recognizes the role of carriers as competitive providers of 

CPE nor is it conducive to the competitive evolution of various terminal equipment 

markets.‖
21

 In requiring accordingly that common carriers separate the selling of 

equipment from the provision of services, the Commission noted that this policy was ―an 

outgrowth of [its] [Hush-a-Phone] and [Carterfone] decisions.‖
22

 Years later, the freedom 

to manufacture and connect any kind of equipment was reaffirmed for the Internet 

environment too.
23

 This way anyone could come up with innovative equipment, be it a 

                                                                                                                                                 
the telecommunications industry, put increasing pressure on regulators to weaken AT&T‘s monopoly. See 

Kevin Werbach, The Federal Computer Commission, 84 N.C.L. REV. 1 (2005) (tracking the evolution of 

computer regulation by the FCC); Delbert D. Smith, The Interdependence of Computer and 

Communications Services and Facilities: A Question of Federal Regulation, 117 U. PA. L. REV. 829 (1968), 

Comment, Computer Services and the Federal Regulation of Communications, 116 U. PA. L. REV (1967) 

(both examining the relationship between the unregulated computer industry and the regulated telephone 

industry).  
17

 In re Use of the Carterfone Device in Message Toll Telephone Service, 13 F.C.C. 2d 420, 423–26 

(1968). After AT&T was forced to abandon the tariffs, it replaced them with a more flexible policy, the 

protective connecting arrangements (PCA), ostensibly to protect the network‘s viability. Years later, when 

the Commission was convinced that AT&T‘s protectionism was aimed at achieving equipment monopoly 

and not network security, it adopted its own product certification policy by instituting the FCC Certification 

process. See CHRISTOPHER H. STERLING ET AL., SHAPING AMERICAN TELECOMMUNICATIONS: A HISTORY 

OF TECHNOLOGY, POLICY, AND ECONOMICS 124–27 (2006). 
18

 Nicholas Johnson, Carterfone: My Story, 25 SANTA CLARA COMPUTER & HIGH TECH. L.J. 677, 684 

(2009). 
19

 Tim Wu, Wireless Carterfone, 1 INT‘L J. OF COMM. 389, 397 (2007). 
20

 Id. at 397. 
21

 Second Computer Inquiry, 77 F.C.C. 2d 384, 446 (1980). 
22

 Id. at 440. 
23

 Appropriate Framework for Broadband Access to the Internet over Wireline Facilities, 20 FCC Rcd. 

14986, 14988 (2005) (―To encourage broadband deployment and preserve and promote the open and 
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modem or a Voice over Internet Protocol (VoIP) phone, thereby preserving and 

promoting the open nature of the Internet.  

In recent years, there has been a growing movement to allow third-party 

equipment to connect to wireless networks too. For reasons that will become clearer infra 

in Part IV.C, activity in the spectrum is still characterized by strict protectionism, but 

some exceptions are beginning to surface. For example, the Commission has adopted a 

clear policy of open and innovative equipment market in the 700 MHz Upper C Block of 

wireless communications.
24

 According to the Commission‘s reasoning justifying its 

actions, the market had failed to achieve broader social goals and its intervention was 

deemed necessary to secure ―the benefits of choice, innovation and affordability to 

American consumers . . . .‖
25

  

Likewise, the Commission has progressively made certain bands of the spectrum 

available for use without obtaining a license at all. This means that anyone can connect to 

the network any device that passes a standards certification. Maybe the most familiar 

example is currently the 2.4/5GHz bands that are reserved for what is commonly known 

as Wi-Fi, which forms part of the unlicensed spectrum.
26

 While the 2.4/5GHz bands are 

not the only unlicensed bands,
27

 they are surely the most commercially successful. In 

fact, the 2.4GHz band has proven so flexible and is ―so filled with devices such as 

microwave ovens, cordless telephones, and baby monitors that it is known as the ‗junk 

band.‘‖
28

 

It has been a long way from Carterfone to Wi-Fi. The gradual opening up of the 

equipment market is what enabled consumers to go from the exclusive ―colorful black‖ 

telephone to being able to connect any Wi-Fi compatible device to a Wi-Fi network and 

make free calls over IP or surf the Internet. Regulators have undoubtedly moved slowly. 

However, the regulatory lag or the obstacles that competing interests pose 

notwithstanding, the underlying pattern governing telecommunications equipment (and 

what users can do with it) is geared toward increasing competition and innovation. As we 

will see in the next chapter, innovation in the services market has followed a similar path, 

                                                                                                                                                 
interconnected nature of the public Internet, consumers are entitled to connect their choice of legal devices 

that do not harm the network.‖).  
24

 Serv. Rule for the 698-746, 747-762, & 777-792 MHz Bands, 22 FCC Rcd. 15289, 15294 (2007). 

The Commission noted that it has not yet ―made a finding regarding whether to apply open access 

requirements to wireless broadband services generally, and in this Order, defers that determination to the 

appropriate pending [Skype petition].‖ Id. at 15363. 
25

 Id. at 15362. 
26

 Authorization of Spread Spectrum Systems Under Parts 15 and 90 of the FCC Rules and 

Regulations, 50 Fed. Reg. 25234-01 (June 18, 1985) (to be codified at 47 C.F.R. 2, 15, 90); see also 

Amendment of the Comm‘n‘s Rules to Establish New Narrowband Personal Commc‘ns Servs., 9 FCC Rcd. 

6388 (1993). 
27

 For an evolutionary presentation of the unlicensed bands, see Kenneth R. Carter, Unlicensed to Kill: 

A Brief History of the Part 15 Rules, 11(5) INFO: THE JOURNAL OF POLICY, REGULATION AND STRATEGY 

FOR TELECOMMUNICATIONS, INFORMATION AND MEDIA 8 (2009). 
28

 Kevin Werbach, Open Spectrum: The New Wireless Paradigm (New Am. Found. Spectrum Series 

Working Paper No 6, 2002). 
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thus contributing to the establishment of innovation as a prime regulatory and market 

goal. 

B. Innovation in Telecommunications Services 

Like in the equipment market, telecommunications services were initially tethered 

to AT&T‘s monopoly and were dependent upon AT&T‘s corporate strategy. Alternative 

telecommunications services were not only barred by the state-imposed exclusive 

franchise to AT&T, but also (even if they were allowed to compete) from the 

prohibitively high cost of entry into the telecommunications sector.
29

 When microwave 

technology became commercially available in the 1940s, dramatically dropping the cost 

of offering communications services, this situation began to change.
30

  

Naturally, AT&T first tried to thwart competition,
31

 but in a bold step, the 

Commission decided to side with the promising and upcoming class of competing service 

providers and adopted the famous Above 890 decision, whereby it allocated frequencies 

above 890 MHz to private users (as opposed to common carriers).
32

 The Commission 

rejected the common carriers‘ fears that opening microwaves to private users would 

adversely affect their ability to serve the general public or provide a nationwide 

communications service.
33

 It was convinced that there were enough available 

frequencies,
34

 and, if anything, technological progress would increase the bandwidth in 

the future. 

The Above 890 decision opened the way to unprecedented innovation in services. 

The Commission opined that ―a general policy in favor of the entry of new carriers in the 

specialized communications field would serve the public interest, convenience, and 

necessity.‖
35

 Indeed, within a decade of MCI‘s first filing of an application to construct a 

private microwave communications system in 1963,
36

 almost 200 companies requested to 

be recognized as alternative service providers under the name of Specialized Common 

Carriers (SCC).
37

 SCCs began offering services that ranged from exclusive data 

                                                 
29

 Before the microwave technology became commercially available competitors were limited to niche 

local markets and scarce voice services. See GERALD W. BROCK, TELECOMMUNICATION POLICY FOR THE 

INFORMATION AGE: FROM MONOPOLY TO COMPETITION 102–03 (1994). 
30

 See William Meckling, Economic Potential of Communication Satellites, 133 SCI. MAG. 1885 

(1961).  
31

 See MILTON L. MUELLER, JR., UNIVERSAL SERVICE: COMPETITION, INTERCONNECTION AND 

MONOPOLY IN THE MAKING OF THE AMERICAN TELEPHONE SYSTEM 104 (1997); see also Charles Phillips, 

Domestic Telecommunications Policy: An Overview, 29 WASH. & LEE L. REV. 235, 239 (1972). 
32

 Allocation of Frequencies in the Bands Above 890 Mcs, 27 F.C.C. 359 (1959). 
33

 Id. §148. 
34

 Id. §147. 
35

 Establishment of Policies & Procedures For Consideration of Application to Provide Specialized 

Common Carrier Servs. in the Domestic Public Point-to-Point Microwave Radio Serv., 19 F.C.C. 2d 870, 

§103 (1971). 
36

 PHILIP L. CANTELON, THE HISTORY OF MCI: THE EARLY YEARS 30 (1993). 
37

 Establishment of Policies And Procedures For Consideration of Application to Provide Specialized 

Common Carrier Services in the Domestic Public Point-to-Point Microwave Radio Service, 29 F.C.C. 2d 

870 (1971). 
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transmission networks to private line services tailored to the requirements of the 

subscriber, taking advantage of the Commission‘s increasing tolerance with regard to the 

allowed types of services alternative providers could offer.
38

 

The next challenge came with the advent of the computer industry, which began 

to liaise with the telecommunications industry synchronously to the birth of the 

alternative service providers in a way that allowed data processing services—the 

forerunners of the Internet—to emerge. What differentiated these ―enhanced services‖—

as they were dubbed—from plain telephone service was that they ―employ[ed] computer 

processing applications that act[ed] on the format, content, code, protocol or similar 

aspects of the subscriber‘s transmitted information.‖
39

 Because the enhanced services 

were offered upon the telecommunications infrastructure, they were susceptible to 

becoming a bottleneck just like the existing telecommunications monopoly.  

The Commission, having witnessed the positive effects of the steps it had taken 

earlier towards the opening-up of the telecommunications market, decided to prevent 

incumbents from exercising exclusive control over enhanced services. To achieve that, it 

adopted the Computer Inquiries orders,
40

 whereby it required the separation of the 

infrastructure layer from the services layer, so that an entrant that wanted to offer an 

enhanced service was guaranteed indiscriminate access to the underlying transmission 

facilities.
41

 This separation allowed for the explosion in the number of service providers, 

including Internet Service Providers (ISPs), for now they could offer as little as a news 

bulletin or as much as full-range telecommunication services.
42

 In the words of MCI, ―it 

is unlikely that the development of the Internet, and subsequent rapid innovation, would 

have occurred had the Commission‘s Computer II rules not ensured that the underlying 

transmission facilities were available to networking researchers and pioneering ISPs.‖
43

 

                                                 
38

 The Commission was very cryptic about the scope of its SCC order. This resulted in an expansive 

interpretation to the benefit of the new alternative service providers. See Glen O. Robinson, The Titanic 

Remembered: AT&T and the Changing World of Telecommunications, 5 YALE J. ON REG. 517, 523 (1988) 

(reviewing GERALD R. FAULHABER, TELECOMMUNICATIONS IN TURMOIL: TECHNOLOGY AND PUBLIC 

POLICY (1987)). 
39

 47 C.F.R. § 64.702(a) (West, Westlaw through 2011 76 FR 30818). 
40

 There were three Computer Inquiries in total. For the purposes of this paper we are only interested in 

Computer Inquiry II and III. See Second Computer Inquiry, supra note 21 (requiring telephone companies 

to offer enhanced services only through a structurally separated subsidiary while at the same time 

undertaking the obligation to open their infrastructure to any company that wanted to offer enhanced 

services); Amendment of Sections 64.702 of the Comm‘n‘s Rules & Regulations (Third Computer 

Inquiry); Amendment of Sections 64.702 of the Comm‘n‘s Rules and Regulations (Third Computer 

Inquiry); & Policy & Rules Concerning Rates for Competitive Common Carrier Servs. & Facilities 

Authorizations Thereof, Commc‘ns Protocols under Section 64.702 of the Comm‘n‘s Rules & Regulations, 

Report & Order, 104 F.C.C. 2d 958 (1986) (substituting the structural separation with comparably efficient 

interconnection (CEI) and Open Network Architecture (ONA) requirements). 
41

 Robert Cannon, Where Internet Service Providers and Telephone Companies Compete: A Guide to 

the Computer Inquiries, Enhanced Service Providers and Information Service Providers, 9 COMMLAW 

CONSPECTUS 49 (2001) (describing how enhanced services can be offered under the layer separation 

scheme). 
42

 JONATHAN E. NUECHTERLEIN & PHILIP J. WEISER, DIGITAL CROSSROADS: AMERICAN 

TELECOMMUNICATIONS POLICY IN THE INTERNET AGE 149 (2005). 
43

 IP Enabled Servs.: MCI Comments, F.C.C. WC No. 04-36 at 16 (May 28, 2004). 
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To the dismay of many proponents of innovation, the Computer Inquiries 

obligations have been recently phased out with regard to Digital Subscriber Line (DSL). 

When the DSL technology was introduced, the Commission treated it as an enhanced 

telecommunications service, and therefore, Incumbent Local Exchange Carriers (ILECs) 

had to open their network (that is, offer DSL transmission services) to any competing ISP 

that wanted to enter the market.
44

 Cable operators on the other hand grew largely 

unregulated, as they were not treated as common carriers, thus escaping the obligation to 

share their network.
45

 Because this disparity in treatment was counter-intuitive and 

counter-productive,
46

 the Commission decided to classify DSL as an information service, 

thus removing the obligation from telecommunications carriers to open their networks to 

competing DSL providers.
47

 

Critics observed that putting ISPs in such a disadvantageous position was a threat 

to innovation itself, because ISPs acted as ―middle-level competitors in the Internet 

economy‖ and as ―engines for innovation in markets that we do not yet imagine.‖
48

 While 

these fears may hold some truth, many justified the Commission‘s decision on the 

grounds that ISPs do not play the same role in the broadband world, where providers 

offer integrated services, as they did in the narrowband environment, and that today‘s 

cross-platform competition alleviates any oligopolistic tendencies that broadband service 

providers could otherwise have.
49

  

The new classification of DSL as a broadband (information) service
50

 did not, 

however, have any implications for the treatment of the services that were offered over 

DSL or any other type of broadband network. The fundamental principle of network 

neutrality in broadband networks still applied, and the Commission has been especially 

keen on keeping it in place,
51

 regardless of whether affirmative steps were indeed needed 
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to safeguard it.
52

 This way the Commission hoped ―to encourage broadband deployment 

and preserve and promote the open and interconnected nature of the public Internet,‖
53

 

because it doubted that competition alone was sufficient to keep the network neutral and 

affirmative steps were needed to prevent carriers from ―inefficiently reduc[ing] 

innovation and investment in content, applications, and services, generating a suboptimal 

economic outcome.‖
54

 

Discussions on the appropriateness of the Commission‘s actions are still ongoing, 

and the fact that the recently adopted Open Internet Order, which reiterated the 

Commission‘s insistence on network neutrality,
55

 left most stakeholders unsatisfied 

proves that regulatory boundaries is a fine line to draw.
56

 We now move to examine 

exactly how innovation works in the telecommunications environment, and what can be 

done to optimally continue the same path of innovation growth. 

III. THE MECHANICS OF INNOVATION IN THE TELECOMMUNICATIONS INDUSTRY 

It must be apparent by now that innovation has served as a powerful driving force 

throughout the history of telecommunications. My aim in the previous section was to 

prove that, seen in a historic continuum, the consistency with which innovation was at the 

forefront of regulatory and market developments was illustrative of its superior value. In 

this part, I set out to examine how innovation interacts with the telecommunications 

sector, emphasizing the particular factors that differentiate innovation in 

telecommunications from innovation in general. The purpose is to provide a framework 

that will support the discussion in the last Part (IV), where I examine regulatory 

proposals to maximize innovation. 
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A. The Interaction of Innovation and Market Forces in Telecommunications 

In a firm‘s operation profit is often intuitively placed at the core. This comes as a 

result of a firm‘s very nature, which is to minimize transaction costs
57

 and enable the 

scaling up of production.
58

 The problem with treating firms as rational actors that merely 

seek to maximize profits is that this model, locked as it is in a static perspective, 

oversimplifies the market structure and fails to explain how markets evolve.
59

 While at 

the microscopic level profit is indeed a firm‘s goal, markets at the macroscopic level 

advance through innovations and imitations thereof.
60

 So for a firm to survive, it needs to 

be able either to come up with the next innovation that will grant it a competitive 

advantage, or to imitate more innovative firms at a pace that would at least keep it in the 

game. 

This theory of innovation as the market‘s driving force was best voiced by Joseph 

Schumpeter, for whom firms compete mainly in terms of technological progress rather 

than on price.
61

 The innovations that lead this progress are in turn rewarded by 

extraordinary profits, because the firm that introduced the innovation possesses 

monopoly power with regard to that innovation.
62

 However, this monopoly position is 

transitory and lasts until imitators dilute the value of the innovation (e.g., by imperfect 

substitutes) or until the innovation is rendered obsolete (e.g., because the consumers‘ 

needs have changed), at which point the next wave of innovation will come.
63

 This cycle 

exhibits regularities, which consist of the introduction of an innovation, the imitation of 

the innovation by competitors, the exhaustion of the innovation‘s value, and the 

appearance of a new innovation.
64

 

From the preceding analysis we can distinguish two reasons why the 

telecommunications sector offers particularly favorable conditions for innovation to 

thrive. The first refers to the innovation cycles. Technological progress comes ―through 

long periods of incremental change punctuated by revolutionary breakthroughs‖ and can 

be ―fruitfully characterized as a sociocultural evolutionary process of variation, selection, 

and retention.‖
65

 The more rapid the succession of these steps, the more innovation will 

take place within a given timeframe. Telecommunications‘ technical nature leads to 
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greater technological dynamism, which in turn is tied with faster product and service 

development.
66

 At the same time, the output of innovation in telecommunications is often 

also technical in nature, which intensifies the feedback loop in the innovation process.  

In highly technical industries like telecommunications, knowledge as an input 

value is relatively more important than in other industries because ―for high information 

content goods a larger fraction of the innovation costs will be pure [research and 

development (R&D)] costs.‖
67

 Therefore, the easier it is to generate and share 

information, the lower the cost of innovation becomes. And indeed, today‘s context of 

information abundance makes the exchange of information easier and cheaper. As a 

result the imitation of information-centered innovations is facilitated and so the 

innovation cycle frequency increases.
68

 This observation is without prejudice to the fact 

that firms often choose not to cooperate or share knowledge. All I am noting here is that 

cooperation in highly technical industries, where knowledge takes up a larger share of the 

innovation cost compared to non-technical industries, is easier. 

Additionally, the relative ease with which consumers can switch from one firm to 

another calls for rapid and continuous offer of new products and services to ensure 

customer lock-in.
69

 In fact, the closer to the technological frontier companies remain (and 

thus closer to consumer preferences), the more probable it is that they will try to keep up 

with innovative competition, because the expected payoffs from investment in R&D (as 

well as other components of innovation, e.g., capital and labor) are higher compared to 

technologically laggard companies, which are so far from the high-end frontier that the 

benefits of trying to catch up with innovation will usually cost more than the profits they 

will rip from the added innovations.
70

 

The second reason why the telecommunications environment is particularly 

favorable to innovation is grounded in the networked nature of telecommunications. To 

understand why, we have to look at the relationship between innovation and competition, 

which from the industrial organization perspective is the primary determinant of the 

intensity and reward rate of innovation.
71

 As mentioned earlier, the principal reward of an 
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innovation is the monopoly rents the innovating company will extract for as long as it 

retains the monopoly position in the market with regard to that innovation. Some 

competition will positively affect innovation rates, because it fuels the innovation cycle 

that will lead to the depreciation of the innovation by inducing other competing firms to 

imitate or leapfrog the original imitator.
72

 Excessive competition, however, may have an 

adverse effect on innovation rates because it results in rapid depreciation of an innovation 

and accordingly diminished rents for innovating companies.
73

 Efforts to reconcile the two 

extremes have led to an inverted U-shaped curve where initially the fear of preemption by 

a competitive firm increases competition, but after a certain point excessive competition 

diminishes the margin of profit, and with it the incentives to innovate. The latter is 

especially true when the innovation is risky and imitation is easy, in which case firms 

simply choose to wait.
74

  

Interestingly, all other factors equal, what distinguishes the telecommunications 

industry from other highly competitive industries is the network effects it exhibits. 

Because within networks, an innovation‘s value grows with the number of nodes that use 

it,
75

 even if an imitation is later introduced in the network the lead-time advantage of the 

original innovation magnified by network effects still places it in an advantageous 

position. Consider the classic example of instant messaging (IM). When AOL released 

AIM (its standalone IM system) in 1997 it counted already almost 30 million subscribers, 

who were at the same time potential AIM users.
76

 Within the following two years Yahoo! 

and Microsoft joined the IM race, but by that time AIM was already by far the dominant 

IM platform.
77

 Because of the lack of interoperability between AIM and other 

messengers,
78

 users were more inclined to prefer AIM even after the introduction of 

competing IM programs, which may have been better in some respects, because the 

chances were that their friends would also be using AIM. Of course, network effects are 

not the only factor that affects an innovation‘s success (they may not even be the defining 

factor in some cases).
79

 The suggestion here is simply that, unlike other industries where 

network effects do not play a significant role and hence the lead-time advantage is 
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attenuated, in telecommunications the lead-time advantage coupled with network effects 

provides greater assurance to the innovator that he will recoup the cost of his innovation. 

Similarly, in the presence of network externalities, the telecommunications 

industry finds itself under pressure to adopt standards so as to facilitate communication 

within and between networks in order to maximize the value of the network(s).
80

 A 

standard, in turn, serves as the basis of a network‘s power, because a standard controls 

the exclusion or inclusion from and into the network.
81

 Therefore, the firm that moves 

first to set the standard upon which the network will develop possesses leadership power. 

As a consequence, in telecommunication networks innovators can recoup the cost of their 

investments despite fierce and rapid competition, because the edge granted by priority of 

the standard-setting process can give them the power to exclude, discourage, or hinder 

competing imitators.
82

 

B. Regulatory Choices and Innovation Growth 

The transition of telecommunications from a regulated monopoly to a competitive 

environment did not come unconditionally; its nature as a public utility imposed a duty on 

the Commission and Congress to foster competition with the public interest in mind.
83

 

Assigning a specific content to the public interest can be tricky. Though one can 

generally say that the safeguarding of the public interest consists of protecting consumers 

from the abuses of market imperfections,
84

 a more specific delineation of the public 

interest is almost impossible both because of its virtually all-inclusive meaning, and 

because of its highly dynamic evolution.
85

 This makes it hard for a singular and static 

regulatory goal to suffice in serving the public interest in the long run. 

On the contrary, broader goals, like competition and innovation, function as a 

framework, driving (and driven by) both technological change and market orientation, 

which taken together best approach the ever-changing needs of the public.
86

 Thus, unlike 

fixed monothematic policies, a framework goal allows markets and regulators to 

dynamically adjust their stance toward societal and technological developments, and 

better address the diverse needs of consumers.   
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So far regulators have focused on increasing competition
87

 often with the view 

that more competition would lead to higher innovation rates. This belief is generally 

correct: while economists are divided as to the effect of competition on the incentives of 

the individual firm,
88

 there seems to be consensus that on a market-wide level 

competition is positively correlated with innovation, as the overall effect of increased 

interactions of a large number of actors prevails over the discouraging effect of the 

competition among them.
89

 The positive effects of competition aside, innovation should 

become a separate (and important) regulatory goal, for innovation supersedes competition 

in certain respects that deserve attention.  

First, innovation, unlike competition, is not market-specific. A local ISP in Los 

Angeles can imitate an innovation developed by a local ISP in New York, yet the two 

firms are not in any kind of competition. The explosive growth of ISPs between 1996 and 

2000 (while the Computer Inquires were still in force) might not suggest anything about 

competition, as most of them were local, but a population of more than 5000 ISPs may in 

fact have contributed to the evolution and consolidation of several models of services, 

like the walled-garden services or billing methods (e.g., the introduction of flat-rate 

monthly fees even for dial-up connections).
 90

 

Second, innovations can occur not only as a result of directly competing actors 

but also as a result of the creative input of end users, intermediaries, and suppliers.
91

 The 

combined forces of all these actors create in effect a ―vertically-integrated form of 

research and development‖
92

 whose internal processes are stimulated by innovation 

among the partaking actors. Progress in the telecommunications industry is dependent 
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upon innovations in related but distinct industries.
93

 For example, telecommunications 

firms compete at the Internet services market, but the variety and quality of services they 

provide depends on outside firms that develop the technologies upon which 

telecommunications rely, namely fiber optics, DSL, etc. A policy that simply aims at 

increasing the number of service providers will probably lead to lower prices and greater 

penetration, but it is less likely that it will advance a new technology. This is the basic 

critique of non-facilities-based competition: service providers that rely on the 

incumbent‘s infrastructure do, in essence, nothing more than resell the incumbent‘s 

services, thus providing a ―completely synthetic‖ form of competition.
94

 On the contrary, 

abandonment of wholesale access as an option of entry may force competitors to invest in 

their own technologies and networks.
95

 This way innovation will happen not only in the 

services layer, but in the underlying infrastructure as well.  

The interworking of this expanded list of actors is further augmented by the fact 

that they often exist in networks. Networks maximize the interactions between the 

constitutive nodes by generating a ―feedback loop‖ between the introduction of input 

elements in the network and the output elements of the processes that take place within 

the networks.
96

 As a result, the value of the input elements—be it capital, labor or 

intellect—is amplified as each innovation element is exposed to the maximum number of 

potential adopters, modifiers, or imitators. This is important because the innovation 

process does not happen in vitro nor is it usually the brainchild of a ―lone genius,‖ but 

rather is more accurately described as the confluence of the creative forces of a network 

of actors (who may even be competing), each of whom contributes his own share.
97

 Take 

the example of how the backbone protocol of the Internet, TCP/IP, was developed: the 

brainchild of Vinton Cerf and Bob Cahn, TCP/IP started as a military project under the 

auspices of the Defense Advanced Research Projects Agency (DARPA) in the mid–

1970s, but was quickly handed off to the Internet Activities Board (IAB) in 1983 (IAB 

was later renamed the Internet Architecture Board).
98

 The development of the TCP/IP 

suite in the frames of IAB was opened up to a broad network of engineers once DARPA 

spun off its military-oriented project (MILNET), thus allowing the Internet to acquire a 
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universal character.
99

 Indeed, today ―any interested person can participate in the work of 

[the Internet Engineering Task Force (IETF)
100

], know what is being decided, and make 

his or her voice heard on the issue.‖
101

 Briefly put, the Internet runs largely based on the 

voluntary collaboration of an international network of unaffiliated engineers, for whom 

competition plays no role in the process. 

Of course it would only make sense to care about a large network of actors, many 

of whom would inevitably be small players, if they could materially contribute to the 

innovation process. The traditional Schumpeterian hypothesis would suggest that larger 

firms are better positioned for innovation because they have greater financial capacity to 

fund the increasing cost of innovation, they can more easily obtain economies of scale, 

and they have a superior ability to exploit the output of the innovative process.
102

 

However, despite these obvious advantages, a large body of literature that spans fifty 

years has not been able to offer conclusive results that this hypothesis is true.
103

 There is 

on the contrary some evidence that small independent firms account for at least a large 

part of the most disruptive innovations,
104

 and that there might even be a negative 

correlation between innovation and concentration,
105

 and there is rich evidence that small 

firms and individuals account for almost half of U.S. inventions.
106

 But even if we 

concede to the Schumpeterian reservations with regard to small firms‘ ability to innovate, 

the Schumpeterian paradigm of innovation, whereby each separate firm bears the cost of 

its own R&D, no longer dominates economic activity. This comes as a result of a 

multitude of factors, such as the mobility of knowledge, private venture capital 

investments, the endogenous pressure of the increasing cost of R&D,
107

 and—when it 

comes specifically to telecommunications—the modularity of networks.
108

 

Accordingly, a large number of actors change the decision-making system. 

Lowering the barriers to entry and the concomitant rise of smaller players will result in a 
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polyarchical decision-making architecture (as opposed to a hierarchical architecture).
109

 

The difference between the two systems is that in polyarchies any single actor‘s approval 

is enough for the innovation itself to be approved, whereas in hierarchies an innovation 

has to climb up the entire pyramid of involved actors or to pass a single bottleneck to get 

approved.
110

 As a result, more innovations are approved in the polyarchic system, but at 

the same time, because some of them will be unsuccessful, more false negative 

innovations are also approved. The question for regulators now is whether the 

telecommunications system is an error-tolerant environment; in other words, whether the 

cost of the multiplication of false negative innovations produced by the increased number 

of players will be greater than that of a system with fewer actors, which produces fewer 

false negative—but also fewer false positive—results.
111

  

The answer is far from clear, but consider the following points. In a highly stable 

environment, where the conditions of the production process are fixed, a hierarchy would 

normally have a greater success rate because it possesses enough knowledge to avoid 

false positive errors.
112

 On the contrary, in a fast-paced and highly unpredictable 

environment, a polyarchy has better chances of success because we expect that the 

screening process will be faulty due to lack of adequate information.
113

 Thus, the 

architecture that implements a more lenient screening process (i.e., the polyarchic 

system) will yield better results. Hence, in the telecommunications sector, with its high 

degree of volatility and fast rates of progress, it is highly doubtful that a small number of 

big players have an advantage in innovation output.
114

  

Polyarchies are also associated with potential economic inefficiencies, as they 

tend to allow more false negatives. This danger, however, can be eased by lowering the 

cost of innovation, thus reducing the social and economic waste of false negative errors. 

The lower cost can be attributable to open innovation, network sharing, or to the 

mechanics of knowledge production: since knowledge is built upon previous knowledge, 

centralized hierarchical systems that tend to restrict information flow increase the cost of 

producing more knowledge.
115

 Most importantly, though, a distributed system of players 
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probably has higher chances of better utilizing the available information—a key 

ingredient to innovation.
116

 As Hayek writes,  

 

[t]he economic problem of society is thus not merely a problem of how to 

allocate ―given‖ resources—if ―given‖ is taken to mean given to a single mind 

which deliberately solves the problem set by these ―data.‖ It is rather a 

problem of how to secure the best use of resources known to any of the 

members of society, for ends whose relative importance only these individuals 

know. Or, to put it briefly, it is a problem of the utilization of knowledge 

which is not given to anyone in its totality.
117

 

 

Thus in a decentralized polyarchic system chances are that knowledge will be utilized by 

anyone who is in the best position to exploit it. 

It should not be assumed that polyarchies mean chaos or anarchy. Nor am I 

advocating a socialist view of telecommunications. The purpose of this part has been to 

show that there are significant benefits to innovation flowing from a large pool of actors. 

As a result, if a regulatory choice can be made in favor of more players, which at the 

same time does not chill the activity of the few large players, it should be advanced. The 

next part addresses this conundrum.  

 

IV. INNOVATION-ORIENTED REGULATION 

 

This part builds upon the innovation theory presented previously and examines 

the role of regulation in maximizing it. As explained, innovation here is understood to 

benefit more when it is the outcome of a decentralized and un-concentrated industrial 

organization system. Along those lines, it is important to note in advance that this system 

may not be consistent with other priorities of industrial organization. Most importantly, it 

may well depart from the static efficiency ideal that drives much of economic analysis, 

and in fact many economists would agree that static efficiency and innovation 

maximization (dynamic efficiency) are often irreconcilable.
118

 Both, however, are 

necessary for economic progress. 

Innovation as understood here is not about static efficiency. A static efficiency 

approach would endorse a large firm, even one bordering monopoly size, if that meant 

more efficient production, due to, for example, economies of scale (for which 

                                                 
116
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telecommunications is a perfect example).
119

 To the contrary, innovation-friendly 

regulation would tolerate less efficient use of the available resources in the short run to 

achieve welfare benefits in the long run in the form of technological progress.  Why a 

decentralized system of diverse actors is better positioned to achieve these long-run 

benefits was answered in Part III. In essence, multiplicity and heterogeneity may well be 

better than strict static efficiency for the purposes of innovation.
120

 This Part completes 

the discussion by suggesting how to reach the desired state of multiplicity and 

heterogeneity. 

With this in mind, the first objective of innovation-oriented regulation is to seek 

to facilitate entry because, due to the structure of the telecommunications industry (large 

sunk costs, high entry barriers, network effects), competition alone may be too weak to 

provide the initial thrust. The second objective is to make regulation flexible so that once 

entrants strengthen their position in the market, authorities can withdraw or offer 

offsetting incentives, allowing both incumbents and competitors to be guided solely by 

market forces. The overall design is a few years of managed competition and suppressed 

incentives for a properly working competitive market in the long run. 

 

A. Balancing Interests in a Competitive Market 

 

Normally only a small number of players are expected to be able to participate in 

the telecommunications market, due to the very high cost of entry.
121

 An oligopoly is 

preferable to a monopoly as it can at least act somewhat competitively,
122

 but oligopolies 

are still very restrictive in terms of the number and diversity of players they allow. As 

explained previously in this Article,
123

 innovation generally benefits from an enlarged 

pool of diverse actors, and consequently an innovation-oriented policy should aim at 

increasing the number of players. However, the special structure of the 

telecommunications industry (high fixed and sunk investments, wasteful duplication, 

economies of scale and scope, network effects) presents significant challenges for 

entrants, which brings regulators face to face with a dilemma: should they facilitate entry 
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by promulgating sharing obligations—and if so, what kind of sharing obligations—or 

should they stay out of the market, hoping that competition will suffice?  

As to the type of sharing, for my purposes here I distinguish between two types: 

a) the offer by a network owner of his network services to competitors at wholesale 

prices for them to resell and b) the offer by a network owner of network elements to 

competitors at regulated prices for them to use as part of their own network. The latter is 

commonly referred to as unbundling
124

 and opens the door to facilities-based 

competition, unlike mere wholesale access, where the competitor simply resells the 

network owner‘s services. Unbundling has better chances of increasing overall 

innovation than wholesale access, because it allows innovation to take place at the 

physical layer too, thus nurturing a more genuine form of competition.
125

 The qualitative 

difference between innovation taking place on all layers and innovation being restricted 

only on the upper layers is not insignificant. Both intermodal and intra-modal 

competition can result in lower prices, more penetration and greater service diversity,
126

 

but the very nature of new modalities of communication, offered only in the frames of 

intermodal competition, opens new possibilities, and advances communications 

technology to new levels. For example, wireless broadband networks can spur 

innovations that relate to mobility (e.g., geolocation tools and services), something that is 

impossible with fixed wireline networks. 

Few would disagree that vibrant facilities-based innovation is preferable. Harder 

is the issue of which method is better positioned to achieve this result: regulatory 

forbearance or regulatory intervention in the form of network sharing. Both sides have 

elaborate arguments that have been on the table for many years now, and the deployment 

of next-generation networks renders them timely again.  

Established players favor regulatory forbearance, because first—they argue—

there is no market failure to rectify: the rationale that the last mile is a natural 

monopoly
127

 is nowadays untrue due to viable competition from cable, wireless and 
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satellite.
128

 Second, they claim that opening up their network to competitors lessens their 

incentives to invest, because they know a priori that they will be forced to share their 

investment with competitors, who will in turn drive down the margins for profit.
129

 Third, 

they argue that allowing firms to reserve their network infrastructure exclusively for their 

own services enables them to better exploit the benefits of vertical integration,
130

 free 

from costly interference of other network operators.
131

 Fourth, they refute the dangers of 

oligopolistic or anticompetitive behavior on the grounds that it is not always in their best 

interest to block providers of complimentary services. Network operators act as 

platforms, which draw value from the applications and content that are built upon 

them.
132

 These ―indirect network externalities‖ raise the value of the network, providing a 

motive for network owners to make their networks as open and accessible as possible and 

create favorable conditions for independent innovation.
133

 

These arguments are generally valid but open to rebuttal. To begin with, the ―last 

mile‖ market is not uniformly competitive, as choice for voice is limited usually to two or 

three providers (telephone, cable, and/or wireless), and broadband data connectivity is 

limited to two providers at best as even the Commission admits (DSL and cable; wireless 

cannot at present be considered an adequate substitute for broadband data connectivity, 

but the situation is changing rapidly).
134

 As a result, the market structure is better 

characterized as oligopolistic and not as fully competitive. Second, the link between 

unbundling and lower investment incentives is not always strong. Empirical studies seem 

to be able to prove an inverse relationship between unbundling and investment in the U.S. 
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market,
135

 but data collected from other markets are more inconclusive.
136

 It is also true 

that for unbundling to work, fine regulatory tuning is required as evidenced by the mixed 

stories of success around the world. Where the access price was set at the right levels,
137

 

or where control mechanisms were adopted to ease the regulatory burden,
138

 regulators 

managed to bring about the desired results. In any case the investment disincentive 

argument has a short life span, estimated at around two years, since, naturally, 

investments cannot be held back forever.
139

 Hence, it may be the case that it is not the 

theoretical underpinnings of the sharing theory that are flawed, but rather the 

implementation of the theory, and therefore it should not be dismissed right away. 

Indeed, countries like Germany and Japan provide exemplary illustrations of how 

unbundling did not discourage investment.
140

  

Moreover, even if sharing obligations are promulgated from the beginning of the 

investment, the investing firm may be able to leverage a first mover advantage, which 

will allow it to recoup some of the cost of the investment under (quasi-) monopolistic 

conditions.
141

 As to vertical integration, it is not disputed that network sharing does come 

with a significant cost to the operation of the incumbent firm, but it is also rather unlikely 

that this cost is enough to cancel out the aggregate benefits of increased competition and 

innovation for the entire market. Lastly, even given the nuisance of sharing, vertically 

integrated firms will probably always have an edge over independent innovators. As 

professors Farrell and Weiser explain, the firm serving as a platform provider  

 

has a stronger incentive than an independent firm to work harder on its 

applications: while innovators can seldom capture all their incremental value 

through simple pricing, the integrated provider . . . can capture some—perhaps 

all—of the residue in its platform sales. Second, even if a platform provider 

truly tries to cooperate with independent applications developers, it is unlikely 
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to be as open with them as with its own applications division . . . . Third, if the 

integrated firm wants to hamstring applications rivals, it might be very easy to 

bias interface design, the timing of new releases, pricing policy, and other 

choices.
142

 

 

It should be obvious by now that both scenarios (regulatory forbearance and 

sharing obligations) will result in some competition and innovation. However, because 

mandated sharing lowers the barriers to entry it will result in a greater number of 

competitors. While admittedly many of these competitors will never become important 

players and will fail to climb up the ladder of investment,
143

 their contribution to the 

decentralization of the innovation process remains unabated. As an example take the case 

of Switzerland, where a high degree of penetration and reasonably low prices were 

achieved even though the market relied only on intermodal competition.
144

 Despite these 

satisfactory numbers the Swiss market remained highly concentrated with the incumbent 

Swisscom still accounting for the majority of the broadband market, raising fears about 

an innovation bottleneck. This is why the national regulator eventually (in 2007) opted to 

adopt unbundling measures.
145

 As will be shown in the next part, a combination of both 

regulatory intervention and forbearance is probably best in the position to deliver the 

desired results. 

The discussion presented here is also relevant with regard to network sharing‘s 

twin concept, that of network openness, which, when mandated, obliges network owners 

to allow providers of complementary services to access their network. Network openness, 

however, can also be the result of competitive pressure (i.e., without regulatory 

intervention).
146

 Keeping a network open means that network owners have to conform to 

a standard so that competitors are able to access their network. Standards present their 

own tradeoffs. On the one hand they increase modularity, thus allowing easier entry and 

greater upgradeability, and they facilitate scaling-up.
147

 On the other hand, they are 

known to be prone to bias and subjectivity, which may lead to lock-ins and yield lower 

quality outcomes than that of a competitive process.
148
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It is impossible to tell a priori whether openness is preferable. In some cases 

network openness has worked beautifully, while in others regulators felt that the cons 

outweighed the pros. An example of the first case is the Customer Premises Equipment 

(CPE, e.g., the telephone jack, RJ11) standardization, which led to the explosive growth 

of network equipment.
149

 An example of the second case is the abandonment of the 

Computer Inquiries by virtue of the Brand X decision; purportedly, unlike the early days 

of the information services, by the early 2000s competition among network owners was 

adequately developed, lowering the risk of anticompetitive behavior to such an extent 

that the cost of regulation was unjustified.
150

 

For the purposes of innovation what is important to emphasize here is that 

network sharing alone cannot create the conditions for a successful innovation system. 

Network sharing works well for maximizing access to the physical layer, but the physical 

layer is not the only layer players want to compete on. Entrants that simply want to offer 

a complementary service would rather pay network owners for rights to use their 

networks, rather than lease part of it or—even worse—deploy their own. If the network 

owners‘ facilities are open to service providers, either as a result of regulation or as a 

result of competitive pressure, the cost of entry drops significantly, as companies need 

only bear the cost of offering their service plus the cost of access to the network. In the 

alternative, if the underlying network remains closed, the few companies that control the 

underlying network architecture will also be able to control the innovative activity in the 

layers above it.
151

 Hence, a case in favor of network openness can be made here. 

B. Dynamic Sharing Equilibrium 

Until this point in the Article, it was assumed that the relationship between 

innovation and network sharing is static, in other words, that fostering innovation 

requires a sharing regime to be constantly in place. This is far from true. The rationale 

behind sharing obligations
152

 is to give small competitors ―entry assistance‖ for as long as 

they need to climb up the ―ladder of investment‖ and then let the market take over.
153

 

Otherwise, regulators risk overburdening incumbents while at the same time limiting 

small competitors‘ incentives to expand.
154
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There are several ways to fine tune regulation to match the industry‘s needs at any 

given time.
155

 Setting the right access price is probably the most obvious.
156

 If the price is 

set too low, sharing is burdensome for incumbents but profitable for entrants, decreasing 

the incentives for the latter to build their own infrastructure. A price that is set to high 

may yield poor results in facilitating entry. However, high prices may be adopted at a 

later stage to mark the transition to a period where competitors need to start relying on 

their own assets exclusively.  Another way to manage sharing is to change the network 

elements subject to the sharing obligations (e.g., switches and loops).
157

 During the early 

stages of competition it makes sense to subject to sharing those elements that are the 

hardest to replicate, and gradually make fewer elements shareable.
158

 

Whatever the micromanagement methods used while the sharing regime lasts, 

when the market becomes competitive enough regulators are expected to recede and 

abandon obligatory sharing.
159 

 This approach has been given different names, but it is 

mostly known as ―temporary legislation‖ or ―sunset provisions.‖
160

 It is predicated on the 

superiority of competition as a regulator, calling authorities to gradually abstain from 

artificially trying to imitate competitive forces and instead loosen their grip on the system 

by making sharing obligations less onerous, or removing them altogether.
161

 Depending 

on the conditions of the specific market, the scheme can be inverted, so that the network 

owner can initially enjoy exclusive use of its assets, with the sharing obligation coming 

later. This latter proposal makes more sense when the regulator wants to protect the 

incumbent‘s incentives to invest, for example in next-generation networks. In the end, 

once authorities no longer dominate the regulatory scheme, ex post antitrust measures can 

take over to safeguard fair competition among firms that are in the market as well as 

ensure fair entry prospects.
162

 

This mandatory sharing scheme admittedly comes with many shortcomings. It 

requires constant monitoring, assumes that firms will eventually grow instead of forever 
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relying on shared access, and is dependent on accurate information about the state of each 

firm in the market, which is not always easy or possible to acquire.
163

 As a result, the 

record on the sharing experiment success is mixed.
164

 However, the alternative of leaving 

the market at the mercy of giant firms does not fare well either. Indeed, the prime 

example is the U.S. market, which is locked in an everlasting duopoly, with relatively 

low speeds vis-à-vis prices, even despite the extensive investments in fiber, which still 

lies largely unused.
165

 At least, a sharing regime with an expiration date can spark 

competition where there wouldn‘t be any or where it would remain severely limited, and 

then, once competition is established, leave the market unattended (save for antitrust 

regulations). The traditional observation made by economists is that we shouldn‘t be 

worried about concentrated markets if barriers to entry are low and capital markets are 

efficient.
166

 But as briefly discussed previously,
167

 it is rather doubtful that the 

telecommunications industry is characterized by low barriers to entry and low capital risk 

to make entry easy. And, again, the sharing regime endorsed here is not meant to be 

permanent; rather the only way to produce meaningful results (i.e., facilities-based 

competition) is for the regulator to step back once entrants have strengthened their 

position in the market.
168

 At a very high level of abstraction the general tradeoff is a few 

years of managed competition and suppressed incentives for a properly working 

competitive market in the long run.  

C. Innovation and Wireless Regulation 

In principle, there is no reason why a more participatory system of diverse 

innovators cannot be sustained in wireless networks as well. Unlike wireline networks, 

however, physics imposes severe limitations on spectrum usage at any given time, and 

this has implications in terms of the desirability and effectiveness of the policy 

suggestions discussed so far: first, the accommodation of a multitude of players is not as 

easily feasible as in the wired market, and second, current technological constraints may 

call for more latitude for owners to manage their networks in a more restrictive way. 

Because over-the-air radio waves travel mostly in every direction, it is likely that 

two transmitters in the same area will cause harmful interference to each other‘s signals, 
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making both signals illegible.
169

 This attribute of wireless communications has served as 

the foundation for the licensing regime that still dominates the regulation of wireless 

communications.
170

 Since the available spectrum is finite and can therefore accommodate 

only a certain number of transmitters, regulators established a regime of licensing, 

according to which only licensed actors can use a specified frequency band and usually 

for a predetermined use (e.g., TV broadcasting, cell phone communications, etc.).
171

 

However, recent technological advancements have relaxed (but not eliminated) the 

assumption that the spectrum is so tightly limited, bringing the scenario of an open 

commonly shared wireless band closer to reality.
172

 

A commons-based system is predicated upon the free use of the spectrum by 

anyone without having to obtain a prior license, as long as simple rules are adopted on 

how to keep communications separate.
173

 This is effectuated by technologies that rely on 

low-power signals and intelligent receivers, so that the main burden of keeping 

communications intelligible is placed on the receiver and not on the network.
174

  

From the perspective of innovation, a commons-based system allows for the 

substitution of innovation from the few licensed operators by the decentralized 

innovation from anyone who abides by the connection standards of the network.
175

 

Besides the positive effect of a multiplicity of innovators, the commons-based system 

also fosters diversification of innovation, as the innovating actors are not tied to a specific 

revenue model or interest.
176

 Also, because the barriers to entry are much lower, the cost 

of innovation accordingly drops. As a result, it is easier for entrants both to invest and to 

recoup the cost of their investments, thus allowing for faster innovation cycles and more 

flexibility.
177

 By way of contrast, in a system where few actors make enormous 
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infrastructure investments in the network (including the cost of obtaining a license to 

operate in certain frequencies), the regulatory policy should be realigned to give them 

enough time to recapture the value of the investment. This not only delays development, 

but may also prove harmful from the social welfare point of view if the market gets 

locked in an inefficient initial investment.
178

 

Spectrum commons is an exciting idea, but technological and economic 

limitations suggest that for now, and at least for the foreseeable future, it will have to 

coexist with the non-free spectrum.
179

 The distribution within the two extremes—freely 

shared spectrum and non-free spectrum—can take several forms, and the choices 

ultimately depend on further technological developments.
180

 Since the non-free spectrum 

regime will exist for many years to come, regulators should at least try to maximize the 

value of the non-free frequencies. The currently prevailing system—which only provides 

for a right to use (i.e., a license), not a right to own a band—has been severely criticized 

as leading to underutilization, and instead a property rights regime has long been counter-

suggested.
181

 Property rights increase the incentives to deploy assets, as they maximize 

the assets‘ value by conferring the certainty of ownership and the option to lease or 

sell.
182

 Proponents of property rights believe that a property system will positively affect 

investment and innovation, as it will create a marketplace for these rights, a quality that 

the commons-based system lacks since participation is free.
183

  

Even if the vision of spectrum commons is not realized, a legitimate claim can be 

made at least that non-free frequencies (licensed or owned) remain open with regard to 

the end-user equipment and to the applications that run on them. An intellectual 

movement calling for wireless openness has been dubbed ―wireless Carterfone,‖ as it 

resembles the context in which the Carterfone case arose.
184

 Wireless Carterfone comes 

as a response to the licensees‘ incentives to restrict some uses of their frequencies to 

protect their investment.
185

 There is an innovation cost to that: the licensee controls the 
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equipment and applications that can run on its network and therefore only the kind of 

innovation that is compatible with the licensee‘s interests will likely survive.
186

 The 

effect of an application of a Carterfone-like obligation to wireless network operators 

would be to ―liberate device innovation in the wireless world, stimulate the development 

of new applications, and free equipment designers.‖
187

 Some companies have already 

started opening up their network,
188

 and the Commission has taken steps towards freeing 

spectrum with open access obligations,
189

 but we are far from a uniform practice as broad 

as Carterfone.
190

  

Before we embrace wireless Carterfone, though, we need to acknowledge that 

wireless networks are different in some respects that make them justifiably less open and 

flexible. First, bandwidth in wireless networks is more limited.
191

 The inherent 

unreliability of wireless transmission makes it error-prone, which in turn limits the actual 

carrying capacity of a wireless channel, even if its nominal bandwidth capacity is the 

same as that of a wireline channel. Second, wireless communications suffer from much 

lower fidelity, because the carrying medium—electromagnetic waves propagating 

through open air—is more susceptible to interference, noise, attenuation, multipath 

fading, etc.
192

 Third, wireless traffic is more unpredictable due to mobility and congestion 

peculiarities, making wireless management more difficult and integration between the 

network and the device more necessary.
193

 Lastly, wireless devices lack the sophistication 

and capabilities of wireline end nodes, which means that some of the intelligence has to 

migrate to the core of the network, leaving less space for innovation at the ends.
194
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Moreover, wireless operators reasonably fear a loss in revenues if they open up 

their networks. There is no better illustration of the threat they face than Apple‘s excuse 

for rejecting the Google Voice application on the iPhone: ―The application has not been 

approved because, as submitted for review, it appears to alter the iPhone‘s distinctive 

user experience by replacing the iPhone‘s core mobile telephone functionality and Apple 

user interface with its own user interface for telephone calls, text messaging and 

voicemail.‖
195

 The pricing model of wireless communications has been developed with 

voice charged by the minute in mind. It is unfair to expect wireless operators to switch to 

a completely open system that could potentially cannibalize their core business and at the 

same time offer this service at the same price and quality as they now do. 

The above observations suggest that transformation in wireless openness may 

justifiably proceed at a slower pace compared to wireline networks. That said, the 

escalating trend toward convergence between wireline and wireless networks will show 

in the near future whether the greater openness of wired networks is appropriate and 

efficient for wireless networks as well.  

V. CONCLUSION 

Innovation has been an important factor throughout the history of 

telecommunications liberalization, and past pro-innovation regulatory steps have proven 

particularly successful. Innovation can be distinguished from competition, although the 

two concepts are closely related, and several reasons have been presented on why the 

fast-changing, networked, and technical nature of telecommunications offers a very 

favorable environment for innovation to thrive, and why innovation benefits from a large 

number of actors. Moreover, even small players are useful in the innovation process, and 

a decentralized polyarchic system of innovation can work, without that meaning that it is 

superior to centralized innovation. The two systems can and do coexist.  

With that in mind, the goal of a diverse and populous innovation pool is 

reconcilable with both the high barriers to entry in telecommunications and the 

disincentives that sharing obligations may create. The key is to construct a system of 

regulation whereby entry is facilitated only while competition remains underdeveloped. 

Despite its many shortcomings, this scheme of managed competition promises to set the 

conditions for a viable competitive arena in the long run.  
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