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I. INTRODUCTION AND SUMMARY OF CONCLUSIONS

1. My name is Thomas M. Lenard. I currently am Senior Fellow and Vice President for

Research at The Progress & Freedom Foundation (PFF), a non.profit research and

education foundation that studies the digital revolution and its implications for public

policy.

2. Before joining PFF in 1995, I was Vice President of a Washington D.C.-based

economics consulting firm and served in senior economics positions in the federal

government at the Office of Management and Budget, the Federal Trade Commission

and the Council on Wage and Price Stability. I was a member of the faculty at the

University of California, Davis and a visiting economist at the Brookings Institution.

have served as President and Chairman of the Board of Governors of the National

Economists Club in Washington DC, and am currently a member of its board.

3. My research focuses on competition policy, telecommunications and other regulatory

issues and I am the author or coauthor of numerous articles and books on these subjects.

I have recently written and testified on the transition to Digital TV, which is a major

communications policy issue and has many similarities with the subject addressed

here-the transition to digital radio.1 I received my B.A. from the University of

Wisconsin and my Ph.D. from Brown University, both in economics.

4. I have been asked by the Recording Industry Association of America (RIAA) to prepare

an economic analysis in connection with the Federal Communications Commission's

I See "Accelerating the Transition to Digital TV: The Satellite Home Viewer Improvement Act Can Help,"
Progress on Point 11.4, The Progress & Freedom Foundation (February 2004); "No more delays on digital TV,"
(May 4, 2004) CNET.com; and Testimony before House Subcommittee on Telecommunications and the Internet,
"Advancing the DTV Transition: An Examination of the FCC Media Bureau Proposal," (June 2, 2004).



Digital Audio Broadcasting (DAB) Proceeding. 2 As part of that proceeding, the FCC

has issued a Notice of Inquiry (NO!) in response to concerns raised by RlAA that

digital audio broadcasts may lead to "indiscriminate recording and Internet

redistribution of musical recordings." I have been asked to respond to the following

questions which are relevant to the issues raised in the NOI:

• Will the rollout of DAB create negative externalities or other market failures

which can be reduced or minimized through appropriate action by the FCC?

• What is the extent of the market failure and what parties are likely to be most

affected?

• Specifically, what is likely to be the effect of DAB on copyright holders,

recording artists and free over-the-air radio broadcasters?

• What is the appropriate government response to this market failure?

5. A brief summary or my findings' follows:

• The transition to DAB is moving rapidly in the rest of the world, and is now

poised to take off in_ the United States. In part because of the particularly

attractive characteristics of the "in-band on-channel" (lBOC) technology adopted

by the FCC, the transition is likely to be rapid and to result in widespread if not

ubiquitous coverage.3

2 Federal Corrununications Commission, Digital Audio Broadcasting Systems and Their Impact on the Terrestrial
Radio Broadcast Service, Further Notice of Proposed Rulemaking and Notice of Inquiry ("DAB FNPRM and N01",
released April 20, 2004).

3 The NPRM reports that "As of October I, 2003, over 280 radio stations encompassing more than 100 markets
have licensed iBiquity's technology and have begun digital audio broadcasting or are in the process of converting.
Cumulatively, these markets include over 145 million listeners or nearly two-thirds of the Arbitron-ranked, listening
public. Within each of thc six cities - New York, Los Angeles, Chicago, San Francisco. Miami and Seattle 
previously identified by iBiquity as launch markets for DAB, a minimum of tcn stations and up to 18 stations have
already licensed iBiquity's technology, Stations in 35 states as well as the District of Columbia and Puerto Rico
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• The DAB rollout, while likely to have many benefits for consumers, is also

virtually certain to exacerbate the erosion of copyright protection already being

experienced by the music industry, unless appropriate content protections are

included. The reason is that DAB, unlike traditional analog radio broadcasts, will

represent a substitute for other forms of music distribution.

• Unlike video, many consumers prefer to experience repeat performances of their

favorite music selections.4 To satisfy this desire, they seek the ability to hear

particular selections at the time and place of their choosing, i.e., to have "music

on demand" (MOD). Traditionally, radio broadcasting has not provided an

effective means for consumers to satisfy their demand for MOD. Instead, this

demand has been fulfilled through the distribution by record companies of

physical storage devices such as phonograph records, cassette tapes and compact

discs (CDs). Recent advances in technology have created another channel: direct

electronic distribution of the music content itself.

• In today's market, d.irect distribution generally takes two main forms: Licensed

services, like iTunes, and unauthorized peer-to-peer (P2P) file swapping services,

like KaZaA. Analysts expect direct distribution to play an increasingly important

have demonstrated their commitment to digital audio broadcasting as well. Radio manufacturers have slowly begun
selling digital radio receivers directly to the public this year." (NPRM at '1113. Footnotes omitted.)

4 Some consumers, particularly children, also prefer to experience repeat performances of video programs, but this
aspect of demand is far weaker for video than for music. See, e.g., Randal C. Picker, "Copyright as Entry Policy:
The Case of Digital Distribution," John M. Olin Law & Economics Working Paper No. 147 (2d Series), (available at
www.law.uchicago.edu/lawecon/index.html) ,(po 10: "In contrast [to video], prerecorded music has always been a
sales business. In part, this is a function of how consumers use music and video. For music, repeal play is the norm,
while for adults at least, one or two viewings of a video usually suffices (small children, in contrast, can watch the
same Barney tape running in an endless loop).... Ownership - or at least ready access - has always been an
important feature of music.")

3
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role in the future, including the development of additional direct distribution

channels, such as "mobile music" (i.e., music delivered to cellular telephones).

• Unlike analog radio, DAB will provide a highly attractive means for consumers to

acquire MOD - that is, it will be a direct substitute for, and thus a head-to-head

competitor with, other channels of direct music distribution. 5 Specifically,

without appropriate protections, consumers will be able to program their DAB

receiverlrecorders (including personal computers) to automatically search for

desired songs, artists and genres, and then record them in CD quality to a storage

device such as a hard drive or removable media. Through this mechanism, they

will be able to create a large digital library of permanent sound recordings capable

of being searched, stored, reproduced, and redistributed via the Internet or

physical media.

• The FCC's d~cisions regarding the issues raised in the NOI will establish an

institutional framework which will determine whether DAB most closely

resembles iTunes, op. the one hand, or KaZaA, on the other.

• In recent years, the recording industry has suffered immense economic harm as a

result of P2P piracy, Despite efforts by the record companies to enforce their

copyrights through litigation, consumers continue to engage in P2P pin~cy in large

numbers. The primary reason is that unauthorized P2P services, unlike other

distribution channels, allow consumers to acquire high-quality MOD for "free."

• P2P networks have been especially harmful to record companies because of the

economic model upon which those companies are based. Record companies

4



invest substantial amounts of money in each artist and each new release---only a

small fraction of which ever tum a profit. (Only one out of every twenty artists

produces a hit within five to seven years of being signed. 6) It is these few

profitable releases that fund the rest of the costs of the industry. Moreover, it is

these "hits" that are most often traded on P2P networks and "libraried" on CD-Rs

and other digital storage devices.

• The rise and continuing significance of P2P piracy is a direct cause of the

substantial drop in units shipped and revenues the music industry has experienced

in recent years, and has contributed directly to reductions in employees, in the

number of new artists signed and in the number of new music selections released.

• If DAB is allowed to proceed without appropriate protection for the music

transmitted, it will constitute a nearly perfect substitute for P2P piracy. Indeed,

from the perspective of a consumer seeking to acquire MOD, DAB will in several

important respects be superior to unauthorized P2P services. Thus, unprotected

DAB could inflict at. least as much economic damage on the market for recorded

music and legitimate music distribution in the future as unauthorized P2P services

have inflicted in the past.

• Since the vast majority of record company income is based upon sales Qf CDs and

other legitimate channels such as iTunes, if DAB (like P2P networks) allows

consumers to obtain high-quality recorded music at virtually no cost, the record

industry will be deprived of its primary source of income. This would constitute a

5 At the same time, of course, and for at least the immediate future, direct distribution channels will also continue to
compete with traditional, physical distribution - i.e., CD sales.

6 Steven S. Wildman, "An Economic Analysis of Recording Contracts," Michigan State University (July 22, 2002).
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massive market failure that would inevitably have a serious impact on the entire

music industry. Most importantly, it would almost certainly reduce further the

number and variety of new sound recordings created annually by the recording

industry, and perhaps force some recording companies out of business altogether.

Thus, a problem clearly exists that requires government action.

• The propagation of unprotected DAB will hann other industries as well, including

other legitimate distribution channels. For instance, advertiser-supported over

the-air radio will suffer as consumers "screen out" advertising and eventually

begin' to rely more heavily on static content previously recorded to their personal

devices from DAB. Unprotected DAB will also impact adversely the new online

music services (such as iTunes), as well as the new satellite radio services (XM

and Sirius). Similarly, other nascent distribution channels, such as wireless

mobile devic~s likely will be affected as developers question whether their new

services, no matter how compelling, can compete successfully with "free"

• Unprotected DAB ~ill also increase risks for participants in the music distribution

sector, which may have a deleterious effect on investment and innovation. The

continuing copyright infringement that will occur as a result of unprotected

broadcasts will, in turn, create the risk of secondary liability for compaiues who

develop products or provide funding in support of such activity (as in the Napster

and MusicCity cases). Indeed, this market uncertainty could slow the rollout of

DAB.

• And while unprotected DAB threatens these great harms, secure DAB will accrue

to the benefit not only of the recording industry, but also broadcasters and
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consumers, because it would provide the economic impetus to support continued

expansion in the creation of sound recordings, as well as the various new business

models surrounding their delivery. Appropriately protected DAB will speed the

pace of change in the music distribution industry and further strengthen incentives

for record companies and other market participants to innovate and adapt, and

will do so in a way that preserves fundamental property rights required for the

market to function.

• Secure DAB - if effected promptly - can be accomplished with relatively little

cost to all parties. A technological solution to the security problem is almost

certain to be the most cost-effective remedy available and it should be adopted

sooner rather than later. Alternatives, such as litigation or some other

enforcement strategy designed to deter unauthorized copying and redistribution,

are likely to be ineffective· or extremely costly.

• If the Commission delays taking appropriate action, the problem will become

more difficult to resolve because there will be a stock of "legacy" consumer

equipment without the requisite protections. Remedying the problem after such

legacy equipment has penetrated the market will be challenging because (1)

consumers effectively will be misled into believing that many sorts of copyright

infringement enabled by DAB and associated electronics devices are legal, when

they are not, and (2) it may be impossible to adopt "second-generation"

equipment if it is not compatible with "first-generation" products.

6. These findings are the central conclusions of my analysis. The remainder of this report

is organized into the following sections: Section II discusses how consumers use radio

7



vs. recorded music and provides an overview of the economics of the record industry.

Section III provides background on DAB and its added functions, with an emphasis on

how it differs from traditional analog radio. Section IV describes the existing problem

of piracy on peer-to-peer (P2P) networks. Section V explores the potential for piracy

on unprotected DAB, and why it will be an even greater problem than currently exists

with P2P-based piracy. Section VI addresses the adverse effect unprotected DAB will

have on free over-the-air broadcasting, other legitimate distribution channels and the

market for recorded music generally. Section VII discusses the benefits of addressing

the DAB security problem at the outset, before the technology is widely disseminated,

and explains the advantages of a technological solution. Section VllI provides my

conclusions.

II. THE MARKET FOR RADIO AND MUSIC DISTRIBUTION

A. Recorded Music is a "Multiple-Play" Consumer Good

7. In contrast to other entertainment goods, such as movies or novels, music is a good for

which repeated plays are ....ery important. Whereas consumers primarily make video

recordings for "time-shifting" purposes--to be able to view a program at a more

convenient time than when it is broadcast~he principal motivation for recording music

is to build a library that is permanent and can be played multiple times.

8. Consumers want to have a library of recorded music that gives them the option of

playing the music whenever and wherever they want~hat is, to have "music on

demand" (MOD). Indeed, this is the key difference between a radio broadcast and

owning a CD. A CD has the MOD characteristic; radio does not.

8



9. Economists sometimes refer to this as "option value": "The radio broadcast of a song

is ... a free sample ...provided when the OJ wants to broadcast it, not necessarily when

you want to hear it. The value added by the CD version of the song is that it can be

played when, where, and how you want it to be played. The CD has what economists

call option value: you can exercise the option to play it where and when you want,

unlike the radio broadcast of the same music .... [T]he inconvenient version offered by

the OJ is given away for free, while the user must pay for the convenient CD version."7

10. This is the reason that radio and the record industry have sometimes been described as

having a "symbiotic relationship," with radio (through its airplay) providing the

"inconvenient version" that increases the demand for recordings. As I discuss in

Section Y, DAB turns this relationship on its head.

B. Record Company Investments are Recouped Based upon a
Minority of "Hits" from a Single Revenue Stream

II. Record companies 'invest vast amounts of money in producing thousands of new

releases each year, but only a supra-minority of these releases are profitable; even fewer

are "mega-hits." In other 'Words, record company revenues are heavily dependent on

the production of hit records. The hits must be profitable enough to compensate for the

remainder that is not profitable.

12. Steven Wildman (Director of the Quello Center for Telecommunication Management

and Law at Michigan State University) analyzed over 600 contracts signed by the five

major record companies and recording artists, and found that "(a) the odds of success

for a new artist are very low, (b) that labels invest considerable sums to record and

7 Carl Shapiro and Hal R, Varian, Information Rules: A Strategic Guide to the Networked Economy, Harvard
Business School Press (1999) at 87.
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market albums by unproven new artists, and (c) that artists who have a hit album

renegotiate their contracts for improved terms that require significant additional upfront

commitments by the record labels."8

13. Wildman found that, for every I00 artists signed in a given year, only five had produced

a hit (defined as a gold or platinum album) and only 10 were still under contract five to

seven years later. For each artist who produced a hit, there were 14 who produced

records that were not commercially successful and another five who didn't produce a

record at all despite significant upfront costs borne by the record company. 9

14. These costs have risen substantially in recent years. For artists who signed during

1994-1996, the average upfront cost for a first album was about $290,000 (in year 2000

dollars). For artists who signed in 2000, the average upfront cost had risen to $450,000

- an increase of 55 percent. Wildman found that the major labels spend a minimum of

$6.3 million in upfront costs on albums that are not hits for every artist that produces a

hit. 10

15. Augmenting this impact is the fact that record companies rely almost entirely on a

single stream of revenue - sales of recorded music, such as CDs. About 85 percent of

record company revenues come directly from sales of CDs and other recordings. I I

Record companies are, therefore, extremely vulnerable to the effects of an assault on

their primary source of revenue.

8 Steven S. Wildman, "An Economic Analysis of Recording Contracts," Michigan State University (July 22, 2002)
at 7.

9 Wildman at 7-10.

10 Wildman at 10-11.

II Linda McLaughlin, "Recording Industry Revenues and Costs, 1991-2000," National Economic Research
Associates (December 23,2003).
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16. In this regard, the music industry is different from movie distribution. Movies are

typically released in different "windows," giving the studios more diversified sources of

income. In 2000, theatrical releases accounted for only about 30 percent of film

industry revenues, equally split between domestic and foreign releases. 12 Home video

accounted for 38 percent ofrevenues, with pay cable, network TV, syndication, foreign

TV and made-for-TV films accounting for the remainder. While DVD piracy is

harmful to movie distributors, the loss is at least limited to one of many revenue

streams.

17. Music companies' revenue streams are also limited by the limitations on their rights,

especially in the United States. In the U.S., there is no general public perfonnance right

for sound recordings analogous to the rights that exist in Europe and elsewhere.

Ill. BACKGROUND ON DAB

A. DAB.is a New Medium

18. Digital Audio Broadcasting (DAB) is a new music distribution medium capable of

providing a range of new :?ervices. These services make DAB very different from what

we are used to thinking of as radio.!3

19. Unlike analog radio, DAB will provide a very attractive means for consumers to acquire

MOD, which will put it in direct competition with other channels of music

distribution-including both the legitimate online distribution services and the

illegitimate P2P services. The critical question of whether DAB will more closely

12 Harold L. Vogel, Entertainment Industry Economics, A Guidefor Financial Analysis, fifth edition, Cambridge
University Press (2001) at 62.

13 DAB FNPRM at ~ 2. See also Report of Cherry Lane Digital LLC on Digital Audio Broadcasting for the
Recording Industry Association of America, Inc. (June 2004). (Hereafter Cherry Lane Digital Report).

11
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resemble the former than the latter will, to a large extent, be determined by the

institutional framework established by the FCC in this proceeding.

20. The technology standard that will allow stations to start broadcasting in digital format is

known as in-band, on-chaIlllel ("IBOC"). The lBOC technology was developed by

iBiquity Digital Corporation with major funding from the broadcasting industry, and

was selected as the preferred standard by the FCC in 2002. 14 iBiquity is now the sole

developer of moc. Thus, at the present time, there is a single FCC-approved

technology owned and licensed by a single provider.

21. DAB will support traditional advertiser-supported radio with improved sound quality:

FM radio will sound like CDs, and AM radio will sound like today's FM.15 DAB will

use the spectrum more efficiently, which will enable it to provide a greater array of

programming. The improvement in AM quality will enable broadcasters to offer

greater choices of f!lusic programming that appeal to niche audiences.

22. That, however, is only the begiIllling of the increased functionality that DAB will offer.

Here are some other differences between DAB and traditional analog radio: 16

• DAB receivers store data; analog radios do not.

• DAB provides audio "on-demand;" analog radio does not.

• DAB can provide customized programming; analog radio call1lOt.

14 Federal Communications Commission, Digital Audio Broadcasting Systems and Their Impact on the Terrestrial
Radio Broadcast Service. Report and Order (2002).

15 Transcript of interview of Robert Struble, CEO of iBiquity, by Mr. Phil Leigh, fonner Vice President of
Raymond James & Associates, on Inside Digital Media (September 5, 2003) at 14-15.

16 See "Report of Cherry Lane Digital LLC on Digital Audio Broadcasting for the Recording Industry Association
of America, Inc.," (June 2004) (hereafter "Cherry Lane Digital Report") at 2, 4-12.
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• DAB allows you to pause and then go back to where you left off; analog radio

does not.

• DAB includes a program guide, telling the listener what's coming; analog radio

does not.

• DAB is accompanied by meta-data indicating artist and title; analog radio

generally is not.

• DAB isn't limited to audio; analog radio is.

• DAB is a "fat" data pipe; analog radio is not.

23. DAB will enable a completely new class of wireless data services that can transform

radio into something very different from the radio we know today. 17 Robert Struble,

CEO of iBiquity, envisions a new radio that it is "on-demand" delivering a

"personalized" bundle of services tailored to individual listener's preferences. 18 Struble

gives the following examples ofactivities consumers will be able to perform with DAB:

• View scrolling information containing the names of the song and artist being

played.

• Obtain weather alerts.

• Push a button to obtain traffic conditions customized to the consumer's route.

• Program their radios to listen to their favorite programs or artists.

• Purchase products-----e.g., CDs, concert tickets etc.-related to the program to

which they are listening.

• Record programs and artists and listen to them when convenient.

17 Cheny Lane Digital Report at 2.

18 Struble transcript at 15.
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• Program their radios to record specific programs, artists and genres of

programming.

Some services will require a fee and some presumably will be advertiser supported.

Struble envisions the market including "anything that can provide mobile information

and entertainment."19

24. David Maxson and Paul Signorelli describe "[t]he new model for data flow in the moe

environment [which] will put broadcasters in the business of selling bits of data and

managing myriad data clients on their broadcast channels."20 The lEOe data protocol

will "offer[] the hooks necessary to create applications that do anything imaginable on

this point-to-multipoint data service."21 Appended to their paper is a list of over 90

examples of possible services that lEOe can offer. I include that list as Attachment 1 to

this report.

25. Although DAB will have characteristics that overlap with those of traditional analog

radio, it will also (as the list in Attachment 1 makes clear) have attributes that are

currently associated with other products and services, including online music

subscription services, online retailers, wireless phones, "home shopping" cable

channels, personal digital assistants and even alarm services.

26. As an example of what DAB can do, the list of services in the Maxson-Signorelli paper

includes the following:

19 Struble transcript at 19.

20 David Maxson, Managing Partner, Broadcast Signal Lab, LLP and Paul Signorelli, eTa, Impulse Radio, Inc,
"I:Iow Data Transmitted Over An lBOC Station Will Be Managed: Using a Gateway to Generate Data Revenue,"
(http://www.impulseradio.com/NAB whitepaper.pdf) at 1.

21 Maxson and Signorelli at 10.

14
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• Broadcaster sends a music download to a device.

• Device uses profile to select downloaded music.

• Device writes downloaded music to a permanent storage device.

These three services are of the type that Maxson-Signorell i assume will be provided for a

fee. The authors describe a "classification hierarchy [that] will give content and service

providers assurance that their valuable content and services will be available only to

those whom are authorized and used only in the manner allowed. Data could be

permitted for one-time use, no-recording, pay per use, free use, or no-exporting to other

devices, among others."22

27. This "classification hierarchy" represents a new business model similar to the legitimate

online music distribution businesses that are now emerging, and creates the potential for

DAB to function as a new entrant in the business of distributing MOD, potentially

increasing competi,tion, speeding innovation and offering new choices for consumers.

But such a result will be possible only if DAB content is protected. In the absence of

protection, IBOe technolqgy will permit users to identify specific artists, tracks or

genres and record them onto computer hard drives or other storage devices without

making any payment to the copyright owner. A user could, in an automated fashion,

and at virtually no cost, build an extensive library of recorded music tailored.to his or

her preferences. The value of the "classification hierarchy" would thus be obviated, as

the "subscription" services it would enable would not be able to to compete with

"free."

22 Maxson and Signorelli at to.
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B. DAB Technology Provides a Range of New Features that
Enable Piracy

28. DAB will allow the listener to tum the radio into an on·demand service with the same

MOD characteristics that used to apply only to personally owned CDs. The new DAB

equipment being produced and marketed shows clearly that illegitimate copying will be

a problem. Device manufacturers are incorporating a host of options and features that

allow the consumer to easily screen multiple frequencies for relevant content, record the

content to drives or other media, store and sort the content in a variety of ways, and

transfer it to storage devices or onto the Internet directly.

29. For instance, a new device called "The Bug" advertises the following features:

(i) digital-quality sound and a greater number of stations; (ii) ReVu™, which allows the

listener to pause, rewind and record live radio; (iii) playback of MP3 files; (iv)

recording to SD Card or an external MiniDisc player; (v) alarm, sleep and timer record

functions; and (vi)'displays showing artist, song title, news, sports, etc.

30. Roberts Gemini offers its "RD1" portable receiver/recorder (available in the UK since

November 2003), that rewinds and has digital record/playback using built-in memory or

via external SD slot.

31. Many European DAB receiver/recorders are CD-RlRW compatible and have optical

digital outputs and full remote control.

32. BIaupunkt is designing a second·generation DAB receiver/recorder that allows

consumers to record transmission even if they don't push the record button at the

beginning of a song or program. 23

23 These and other products are reviewed in greater detail in the Cherry Lane Digital Report.
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C. The Transition to DAB is Expected to be Rapid and
Ubiquitous

33. The transition to digital radio is now poised to take off. Although the transition to

Digital TV (DTV) has been painfully slow, the transition to DAB, once started, will

proceed much more quickly. The IBOC technology allows broadcasters to use their

existing spectrum to transmit analog and digital signals simultaneously. Thus, there is

no need for the grant of additional spectrum to get through the transition, a process that

has slowed the DTV transition. IBOC receivers are capable of receiving analog

reception, hybrid reception and all-digital reception.

34. In addition (and also in contrast to DTV), with DAB there is no need to convert the

underlying material to digital content because virtually all recor~ed music is already

available in digital (i.e. CD) format. Moreover, the conversion costs for broadcasters

are low-about $75,000 for the average radio station as compared with $4-5 million for

the typical television station. 24 As of October 1,2003, over 280 stations encompassing

more than 100 markets covering over 145 million listeners have begun broadcasting

DAB or are in the process' of converting.2S The costs for consumers are also relatively

low, with receivers available for as little as $75.26 Finally, the IBOC technology allows

for both forward and backward compatibility-digital radios can receive bod). analog

and digital broadcasts.27 Current analog radios will be able to receive the analog

24 DAB FNPRM at 7 and Struble transcript at 20.

25 DAB FNPRM at 6.

2~ Cherry Lane Digital Report at 12. Moreover, the costs of these products are likely to follow the pattern typical of
digital electronic devices - that is, prices will fall as volumes increase.

27 DAB FNPRM at 3.
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portions of broadcasts for as long as broadcasters continue to broadcast in the hybrid

mode.

35. Survey data indicate significant interest in digital radio on the part of consumers.

According to a recent RIAA National Survey, even though only about 20 percent of

adults are familiar with digital radio, about 48 percent expect to purchase one within the

first year or two that they are on the market. This number will surely increase as digital

broadcasts become a reality and as equipment makers start to market digital receivers.

36. The experience of other countries suggests that, once started, DAB will grow rapidly. 28

DAB is being rolled out in Asia, Europe and North America. Germany and the United

Kingdom are the leaders in Europe. Germany has 150 digital stations and is projected

to achieve 85-percent coverage of its population by the end of this year. In the UK, the

penetration of digital receivers has been growing at an annual rate of 230 percent, and

has reached over 500,000 units..

37. The need to secure DAB is a matter of concern in other countries where DAB has

launched. IFPI, the international organization representing the recording industry and

based in London, identifies the protection of DAB as one of its highest priorities. As in

the United States, the recent advent of consumer devices that permit the searching and

recording of selected sound recordings has created the threat of piracy in the:United

Kingdom and elsewhere, as well. 29 Indeed, Jay Berman, the Chairman and CEO of

IFPI, states that because "recent technological developments will soon cause clear and

severe damage to the economic interests of rights-holders, the establishment of the

28 Cherry Lane Digital Report at 12-13.

29 See Declaration of Jay Bennan, Chainnan and CEO of the International Federation of the Phonographic Industry.
(Hereafter Bennan Declaration).
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adequate technological and legal framework to ensure the protection of the DAB signal

will be one of IFPI's highest-priority issues in the coming months."30

38. Because the rollout it is just getting started in the U.S., this is clearly the time for the

FCC to address the DAB piracy issues and to adopt appropriate protections. The

Commission can avoid the legacy problems that other countries may face by acting

promptly on this issue.

IV. P2P'S IMPACT ON MUSIC PIRACY

A. Technological Progress Has Altered Music Distribution

39. Even before DAB, developments in technology have enabled unauthorized P2P

services, such as KaZaA, Aimster and Morpheus to become vehicles for listeners to

obtain MOD. The digitization of music content, the development of enhanced storage

capacity (bigger hard drives) on computers, compression technology (MP3) and the

widespread availa~ility of broadband have combined to create a "black market" for

online music. Listeners can obtain, store and disseminate - without payment - high-

quality digital reproductions of popular musical recordings.

40. From 1999, when P2P software first became available, to 2003, record company sales

dropped by more than 30 percent in terms of units shipped and about 19 percent in

terms of dollar value. 31

41. Perhaps even more important, given the significance of "hit" records to the industry's

bottom line, sales for the top ten albwns have fallen much more dramatically than

30 Bennan Declaration at ~ 8.

31 See Nielsen, Inc., "Nielsen Soundscan and Nielsen BDS 2003 Year-End Music Industry Report," Press Release
(December 31, 2003); Nielsen, Inc., "Nielsen Soundscan 2002 Year-End Music Industry Report," Press Release
(January 3, 2003); Soundscan, "Soundscan 2001 Year End Music Industry Report," Press Release (January 3, 2002);
and Soundscan, "Soundscan 2000 Year-End Music Industry Report," Press Release (January 3, 2001).
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overall sales -- from 60 million in 2000 to 33 million in 2003, a drop of 45%. The top

ten albums accounted for 7.7 percent of unit sales in 2000, but only 5.3 percent in

2003.32

42. Survey data show clearly that P2P has a negative effect on music sales. A survey

undertaken by Peter D. Hart Research Associates for RIAA shows (a) by a two-to-one

margin, consumers who download more purchase less, (b) 41 percent of the individuals

who download from P2P services purchase less music, while only 19 percent purchase

more, (c) 35 percent of music buyers aged 12 to 24 say the first thing they do when they

hear a song on the radio is to download it for free, and (d) in the past three years, the

amount of downloaded music that is burned to a CD has increased from 10 percent to

50 percent.

43. These results are further supported by at least two major economic studies. A paper by

University of Texas economist Stan Liebowitz examines a number of alternative

explanations for the decline in sales--including fonnat changes, prices and

incomes--and concludes that "MP3 downloads [on P2P networks] are causing

significant hann to the record industry."33 "No other explanations that have been put

forward seem to be able to explain the decline in sales that have occurred since 1999."34

32 Ibid.

3~ Stan Liebowitz, "Will MP3 Downloads Annihilate the Record Industry? The Evidence So Far," University of
Texas at Dallas (June 2003) at 29.

34 Liebowitz at 3.
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44. Likewise, a recent paper by University of Chicago economist Alejandro Zentner finds

that downloading MP3 files reduces the probability of purchasing music by 30 percent.

The effect is even higher for downloaders with broadband connections. 35

45. Analyst reports reach similar conclusions. For example, a Forrester report finds that

half of music downloaders say they purchase fewer CDs as a result, and concludes

unauthorized file sharing has cost $700 million in lost sales. 36

46. Besides a downturn in shipments and sales, the harm being caused by P2P networks can

also be seen in artist rosters and new releases. In the past three years, many recording

companies have taken the drastic step of reducing their artist rosters and annual new

releases. According to confidential company data provided to me by RlAA, major

companies have decreased their artist rosters by 20 to 30 percent since 1999, and new

releases have fallen by similar proportions.

47. The downloading problem is showing up not only in the sales figures, but also in

employment figures. A recent Washington Post article discussed the steps the five

major record companies were taking to revive their "flagging fortunes" in the face of

"declining CD sales, falling profits and pervasive piracy."37 The downturn in jobs has

been industry-wide and thousands have been laid off. 38

35 Alejandro Zentner, "Measuring the Effect of Music Downloads on Music Purchases," Department of Economics,
University of Chicago (April 2004).

36 From Discs to Downloads, Forrester Research (August 2003); summary available at
www.forrester.com/ERIResearchlReport/Summary10,1338,16076,FF.htrnl

37 Frank Ahrens, "A Major Change In Their Tunes - Sony-BMO Merger Faces Objections; Warner Slashes Costs,"
The Washington Post (May 28, 2004) at El.

3~ See, in addition to fn. 36, "Vivendi Narrows Loss in First Quarter," latimes.com (May 28, 2004); "Sony Music
President Announces Layoffs," New York Daily News (February 21, 2003); "EMI cuts 1,500 jobs after CD sales
slump," Times Online (April 1,2004); and "BMO restructuring its U.S. music operation," Associated Press (March
24,2004); "Closings, Ch. 11 Filings Rampant In Retail," Billboard (December 27,2003).
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B. Piracy From Analog Broadcasts is Less Problematic

48. Before technology brought about digitized content, piracy and lost sales were much

less of a problem to the recording industry. First, unlike digital files, analog

reproductions generally created lower quality, less durable copies. Second, analog

products were less capable of perfect, "exact" reproductions when used for derivative or

serial copying. Third, the equipment for large-scale copying of analog product was

typically much larger and more expensive (as opposed to digital products which require

little more than a computer and an Internet connection to achieve the same effect).

Fourth, and perhaps most significantly, analog content did not include the "metadata"

that facilitates the convenient archiving and cataloguing of digital music, the almost

effortless creation of genre-specific playlists, etc. As a collective result, therefore, there

was a much lower prevalence of illegal production and distribution of analog works.

49. Most importantly, the theft of analog files is less threatening to record companies

because the vast majority of their content is now digital (in both physical and online

distribution channels). Analog copies, lower in quality and lacking the supplementary

content available in digital formats, simply are not true substitutes for the vast majority

of pre-recorded products sold annually around the world.

C. P2P Networks Are Particularly Harmful Because of the
Economics of the Recording Industry

50. Unauthorized P2P networks have been especially harmful to record companies because

of the economic model upon which those companies are based. As discussed in Section

II, record companies invest substantial amounts of money in each artist and each new

release - only a small fraction of which ever turn a profit.
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51. As discussed above, it is sales of these profitable "hits" that have been most

significantly affected by P2P piracy. This deprives the industry of its predominant

source of revenues and profits and thereby threatens the economic viability of the

industry.

52. Unauthorized P2P networks impact this primary source of revenue because they operate

as a substitute for CD purchases. Through these networks, users can download high

quality digital sound recordings and "bum" them to CD-Rs on a household computer.

Such activity causes direct displacement of CD sales.

53. CD-R burning has become routine for the average home user in recent years. What

used to be an expensive add-on is now standard equipment on most new computers.

The amount of CD-R burning taking place is indicated by the dramatic increase in the

sale of blank CDs. North American sales of blank CDs shot up by more than 30 percent

in 2002, outstrippi':!g sales of music CDs by more than a two-to-one margin. 39

D. Digital Piracy on P2P Systems Continues to Flourish, Despite
Risks to Users, Demonstrating the Value of "Free" to the
Consumer

54. Unauthorized P2P services continue to flourish and harm the music industry despite the

high risks and other costs consumers face in using such services. A recent report by

former Federal Trade Commission Chairman James C. Miller III concluded, "While

P2P software is 'free' to download, it comes at a high and undisclosed price to

consumers. Consumers 'pay' dearly for their use of this product through increased

security vulnerabilities, reduced performance of their computers and lost privacy."40

39 International Recording Media Association data.

40 Jeffrey A. Eisenach, Lisa Jose Fales, James C. Miller III, and Charles Webb, "Peer-to-Peer Software Providers'
Liability Under Section 5 of the Federal Trade Commission Act," (April 27, 2004), at I. (Hereafter "Miller Study.")
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The Miller study finds that P2P software is often bundled with "spyware," that it results

in a significant increase in the risk of downloading a computer virus and that it

otherwise degrades the functionality of both the user's computer and his or her Internet

connection. The FTC itself has raised such concerns, and in July 2003 issued a

consumer alert warning consumers of the potential risks associated with file sharing

software. 4 \ As the Miller study details, users of P2P software are aware of these

problems and frequently complain about the non-monetary costs of using such

services. 42

55. Of course, another major consequence of using unauthorized P2P software to download

copyrighted material is the risk of litigation. Due to the nature of such systems, it is

possible for copyright owners to identify computers that serve as the source of

copyrighted materials illegally made available for sharing. Starting in 2003, the music

industry began suing individualswho engaged in significant amounts of P2P activity,

and has now filed more than 2,000 such lawsuits.

56. Despite these risks to consumers, usage of unauthorized P2P networks remains high.

During the week ended May 30, 2004, three of the top ten most popular downloaded

programs on the Internet were unauthorized P2P software programs that enable piracy.

These three programs (iMesh, Limewire and Morpheus) were downloaded o~er 930,000

during this one-week period alone.43

41 See www.ftc.govlbep/conline/pubs/alerts/sharealrt.htm.

42 Miller Study at 18. (Citing consumer comments on KaZaA, from www.download.com. e.g., "I had this on my
computerfor less than 2 weeks and during that time I got a virus that was not cleanable because it damaged so
manyfiles. I finally had to restore my computer after many hours oftech support and virus scanners that could not
fa it. I would never recommend this to ANYONE!! ")

43 See www.download.com. viewed May 30,2004. (iMesh, #5,4\4,455; Limewire, #6,347,3\8; Morphcus, #8,
168,443).
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57. Likewise, the Pew Project on the Internet and American Life, in conjunction with

Cornscore Media Metrix, has released data showing that, while the efforts of recording

companies to enforce their copyrights against illegal downloading have reduced

downloading from its peak levels of 2003, "the number of people who say they

download music files increased from an estimated 18 million to 23 million" between

November-December 2003 and February 2004.44

58. The renewed growth of P2P piracy has occurred despite the emergence of legal online

music services, such as iTunes and Rhapsody. Legal digital usage of online services

tripled during 2003, increasing from 1.7 percent of CD buyers during the first quarter of

2003 to almost 5 percent a year later.45

59. Nonetheless, unauthorized P2P software remains a popular and widely utilized means of

pirating copyrighted materials, despite the fact that it degrades computer functionality,

exposes users to privacy risks and computer viruses, subjects infringers to potential

litigation, and faces competition from sophisticated licensed online music providers. In

light of these numerous risks and drawbacks, the only rational justification for the

continued success of P2P networks is the overwhelming consumer attraction to free,

digital music that can be selectively obtained and pennanently stored - exactly the same

attraction consumers will find with unprotected DAB (but with fewer drawbacks).

44 The data suggest that a sharp decline in KaZaA users has been balanced by increased use of alternative P2P
services such as BearShare, Limewire and iMesh. See "Pew Internet Project and Comscore Media Metrix Data
Memo," April 2004 (available at www.pewinternet.org/reports/pdfsIPIP~Filesharing...April_04.pdf).

45 NPD Group.
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V. UNPROTECTED DAB WOULD BE MORE ATTRACTIVE THAN
P2P FOR UNAUTHORIZED COPYING

60. As discussed above, DAB will be a highly attractive means of obtaining MOD. If

unprotected, it will, as P2P has done, cause substantial harm to the recording industry

because it similarly permits, on a widespread scale, the unauthorized copying, storage

and redistribution of copyrighted recordings. Indeed, DAB promises to be even more

detrimental than P2P-based piracy because it will be easier and less costly (in a variety

of ways) to use, and will offer an assortment of additional functions that improve a

consumer's ability to acquire and redistribute unauthorized files.

61. DAB will reach a broader audience than P2P, because radio is a ubiquitous medium. 46

There are more than 11,000 commercial radio stations and another 2,500 educational

stations. The average household has five radios, and the FCC estimates that, including

radios in cars and workplaces, there are 800 million radios in use in the United States.47

As an eventual replacement for analog radio, DAB can be expected to achieve very high

penetration.48

62. By contrast, P2P downloading requires a computer and, for practical purposes, a

broadband connection. According to the latest data, only 24 percent of adult Americans

have high-speed access at home, and only 34 percent have high-speed access at home or

at work.49 Moreover, as discussed in Section Ill, even though only a small p~rcentage

46 DAB FNPRM at~ 10-11.

47 DAB FNPRM at ~ 12.

48 See DAB FNPRM at 'lfl7 ("Here, we anticipate that the more DAB receivers sold, the more radio stations will
h~ve an incentive to convert to DAB, and the cycle will repeat itself until all consumers have DAB receivers.")

49 Pew Internet and American Life Project. (See www.pewintemet.org/PPF/r/121/report display.asp, viewed June
15,2004.)
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of the population is familiar with digital radio, about 48 percent of adults expect to

purchase one within the first two years they are on the market. This number can be

expected to grow as digital radios are marketed and more people become familiar with

them. Thus, digital-radio penetration is likely to exceed broadband penetration very

quickly, and DAB usage is likely quickly to exceed P2P usage.

63. As also discussed in Section III, DAB will possess virtually all of the product attributes

that make P2P services and other digital distribution channels substitutes for record

sales. Like other digital distribution channels, DAB will allow consumers to search

easily for the music of their choice and to record that music onto a variety of media.

Indeed, DAB will provide functionality that is either virtually identical, or superior, to

that of P2P services.

64. Some of the characteristics most likely to affect consumers' choices among competing

channels for the digital distribution of MOD include:

• Searchability: The ability automatically to identify desired music, as opposed to

having to manually listen to a flow of music (ala' traditional FM radio) in order to

find and record the selections they want.

• Music Quality: The ability to acquire CD-quality music, as opposed to analog or

low-bit-rate digital music (such as that on advertiser supported "webca~ting"

services).

• Metadata: The availability of embedded metadata necessary to allow for

convenient digital archiving, cataloguing and searchability.

• DRM: Other things equal, consumers would prefer music with few or no

technological limitations on redistribution.
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• Bandwidth/Connectivity Demands: Other things equal, consumers would prefer a

service that makes minimal demands on their computer broadband connections, or

eliminates the need to pay for a broadband connection altogether.

• SpywarelVirus Implications: Other things equal, consumers would prefer a

service that (unlike P2P services) does not put them at risk of exposure to spyware

and/or computer viruses.

• Litigation Risk: Other things equal, consumers would prefer to acquire music

without putting themselves at risk of litigation for copyright violations.

• Price: Last, but certainly not least, consumers would prefer to acquire their MOD

for the lowest possible price - best of all, if possible, for free.

65. Consumers seeking to acquire MOD will judge the various digital distribution channels,

including DAB, licensed online services, XM/Sirius, webcasting/streaming services and

unauthorized P2P ~ervices, against these attributes. 50 The table below shows that

unprotected DAB would be equal or superior to its competitors on every attribute.

50 Future "mobile music" MOD distribution services (i.e., ccllphone-based services) will be judged against these
same attributes.
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Key Attributes of MOD Direct Distribution Channels

Unprotected Licensed Webcasting/ Traditional
DAB P2P Downloads Streaming XMlSirius FM

Searchability Yes Yes Yes Yes Yes No
CD Quality

Yes Yes Yes No No No
Recording
Metadata Yes Yes Yes Yes Yes No
Spyware/Virus

Yes No Yes Yes Yes Yes
Free
No Broadband

Yes No No No Yes Yes
Required
Little or No

Yes No Yes Yes Yes YesLitigation Risk
DRM·Free Yes Yes No No No Yes
Free Yes Yes No Yes No Yes

66. DAB's attributes closely match those of unauthorized P2P services, and it is useful to

examine the relationship between the two products in some detail:

• In terms of searchability, DAB will offer virtually identical functionality to that

offered by unauthorized P2P services. Technologies already present in the

marketplace will allow consumers to identify music they wish to copy and to

program their DAB receiver-recorders (and/or DAB-enabled PCs) to seek and

record a desired playlist.SI

• The quality of music recorded from DAB will be comparable to (or exceed) that

obtained through unauthorized P2P services, and it will come complete with the

metadata needed for efficient archiving and cataloguing.

51 Such capabilities are already available for the XMPCR, XM radio's plug & play PC receiver. (See, for example,
www.xtremepcr.com/index.htm;
www.xmnation.net/vicwtopic.php?t= I03&sid=5d4b8288b47955cOb7dae213375b5ed5; and
http://www.xm411.com/phpbb/viewtopic.php?t=673). Also, and importantly, unprotected DAB will not be subject
to the "self-protection" measures record companies are now employing against P2P piracy, such as "spoofing,"
which seek to reduce the efficiency of searching over unauthorized P2P networks.
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• Unlike unauthorized P2P services, DAB will not impede the functionality of

consumers' computers - that is, it will not come bundled with "spyware" nor will

it subject consumers to an increased risk of computer viruses.

• DAB will not make demands upon the consumer's broadband connection, or even

require the consumer to spend money to have an Internet connection of any

kind.52

• Consumers who use DAB to pirate music will be at lower risk of litigation than

P2P pirates, as they will be far more difficult, if not impossible, to identify.

• Just as with unauthorized P2P downloads, music recorded from unprotected DAB

will be free from technological restrictions on copying or redistribution.

• Just as with unauthorized P2P services (and in contrast to all other distribution

channels), unprotected DAB will allow consumers to obtain extensive MOD

libraries "for. free."

67. Consumers will also find that the most desirable music is readily available for recording

on DAB. For example, I examined commercial playlists for three <'mid-sized" radio

markets ~ Binningham, Alabama, Columbus, Ohio and Sacramento, California - to

ascertain how frequently the most popular music (i.e, the music most likely to be

pirated) is available for recording on current radio stations. 53

52 The fact that DAB will not utilize Internet bandwidth would appear to be an important distinction. XM, for
example, features prominently in its advertising for XMPCR the claim that "XM PCR doesn't hog bandwidth. In
fact, it doesn't even require an internet connection. It's not Internet, it's Satellite Radio. And, it won't slow down
your computer either." See www.xmradio.com/catalog/print/xmpcr.html.

53 I obtained the relevant data in custom reports from Nielsen Broadcast Dada Systems (Nielsen BDS). According
to. its web site, "Nielsen Broadcast Data Systems is the world's leading provider of airplay tracking for the
entertainment industry. Employing a patented digital pattern recognition technology, Nielsen BDS captures in
excess of 100 million song detections annually on more than 1,200 radio stations in over 130 markets in the U.S.
(including Puerto Rico) and 22 Canadian markets." See http://www.bdsonline.com/about.html.
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68. This data has very real implications for the current P2P music pirate considering

whether DAB will serve as an adequate substitute. Take for example one current "hit"

song: "The Reason," by Hoobastank. In the two-week period ending June 7, this song

was played on commercial radio 299 times in Birmingham, 327 times in Sacramento

and 339 times in Columbus, i.e., at rates of every 67 minutes, every 62 minutes and

every 59 minutes, respectively. In practice, then, someone who wished to acquire a CD

quality copy of this song from DAB could expect to be able to do so, on average, in less

than an hour from the time they instruct their DAB enabled computer or DAB receiver-

recorder to search for and record the song.

69. Even less popular songs - e.g. those in the bottom half of the top 200 - generally were

played several times per day. Thus, someone wishing to download, say, the top 200

songs would be able to instruct their DAB recorder-receiver (or DAB-enabled PC) to

identify and record those songs, ·and expect to assemble the complete library in less than

a day. This arguably is faster, depending on download speeds, than it would be possible

to accomplish the same feat through an unauthorized P2P service.54

70. In summary, unprotected DAB will have every characteristic that has made

unauthorized P2P services so attractive to some consumers, and so destructive of the

market for recorded music, without any of its negative characteristics, such as spyware.

54 It should also be noted that my estimates in this regard are conservative. The Nielsen data is limited to the top
commercial stations in each market (9 each in Birmingham and Columbus, 16 in Sacramento), which comprise
fewer than half the total stations reported by the FCC (37, 33 and 40, respectively). (See FCC, Review ofthe Radio
Industry. 2001, Appendices D & F.) Further, the Nielsen data does not include coIlege radio stations, which have
much larger and more diverse playlists than commercial stations. [See, e.g., Comments of Collegiate Broadcasters,
In. the Matter ofNotice and Recordkeepingfor Use ofSound Recordings Under Statutory License (United States
Copyright Office, Docket No. RM·2002), April 4, 2002, at p. 2. ("Many [college] stations are multi-formatted and
the number of recordings played on the air can be immense compared to those of tightly formatted commercial
stations.")
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and the threat of litigation. From the perspective of the prospective music pirate, DAB

really will be "P2P without the hassles."

VI. UNPROTECTED DAB WILL COMPETE UNFAIRLY AGAINST
OTHER LEGITIMATE DISTRIBUTION CHANNELS AND
SEVERELY DAMAGE THE MARKET FOR RECORDED MUSIC

A. Unprotected DAB Will Compete Unfairly Against Other
Legitimate Distribution Channels

71. The same attributes that would make unprotected DAB superior to unauthorized P2P

services for music piracy would also make it an unfair competitor against other

legitimate music distribution channels.

72. Unprotected DAB wOl,lld adversely affect advertiser-supported over-the-air radio for at

least four reasons. First, listeners, having easy access to an illegally recorded music

library containing all their favorites, would have much less interest in listening to radio.

Second, listeners would likely have the ability to "screen out" or "skip through"

advertising segments on DAB, thereby decreasing the value of such advertising.55

Third, if the predicted adverse effect on the output of new works over time occurs, there

will be a diminished supply of the new songs that over-the-air radio relies on to attract

its audience. Fourth, record labels are unlikely to make new releases available to

broadcasters in advance of their availability for purchase by consumers - as i1i the

current practice - if they know the songs are going to be copied and redistributed even

before the fIrst legitimate copy is sold.

73. Unprotected DAB would also threaten the emerging business models that make

legitimate use of the Internet for distributing music. There is now a long list of online

55 Indeed, as a recent RIAA study notes, 82% of adults surveyed confinned that they would use DAB to skip past
commercials. For a discussion of the vulnerability of broadcasting to declines in advertising revenues, see Joe Flint,
"Kannazon Leaves Viacom Post, Ending Stonny Marriage," Wall Street Journal, (June 2, 2004) at 1.
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music services, such as Apple's iTunes, Musicmatch's Musicmatch Downloads,

BuyMusic.com, Music Net@AOL, RealNetworks' Rhapsody and many more that

account for a small, but growing, fraction of music sales. Analysts estimate the online

market may grow to $250 million in 2004, still a very small part of the almost $12

billion music market.56

74. Unprotected DAB would be a direct competitor to these legitimate online services,

because they both provide MOD.

75. Unprotected DAB would also be a threat to digital subscription radio, which is growing

rapidly. The two major satellite providers - XM Satellite Radio Holdings and Sirius

Satellite Radio - now have about two million subscribers between them. These services

are able to preclude illegal copying through their ability to grant (or withhold) licenses

to devices that receive their transmissions. Nevertheless, unprotected DAB would

threaten these new services, because it would allow consumers to construct personalized

playlists within their favorite genres and thus compete with the genre-specific

programming that currently distinguishes satellite services from terrestrial broadcast

radio.

76. Finally, unprotected DAB may threaten a whole host of new services that do not yet

exist. For example, as briefly referenced above, wireless broadband willlik~lymake

mobile phones a significant channel for music distribution. According to Juniper

Research, it is capable of "replacing the walkman and the PC and eventually the CD

player at home-as the way of acquiring and playing music."57

56 Jon Healey and Jeff Leeds, "Online music alters industry sales tempo," Los Angeles Times (May 3, 2004).

57 Juniper Research, "Musical Mobile," at http://www.juniperresearch.com/pdfs/white paper 11 music.pdf

33



B. Unprotected DAB Will Alter the Relationship Between
Consumers, Broadcasters and Music Producers and Severely
Damage the Market for Recorded Music

77. As explained in Section II, consumers purchase CDs because they desire "music on

demand" or MOD - the ability to listen to what they want, when they want. This

characteristic is what differentiates a CD from the radio, and consumers have been

willing to pay it.

78. Unless adequate protections are put in place, DAB will make MOD ubiquitously and

conveniently available at no cost. If this happens, the economics of the music industry

become untenable. Record companies won't be able to make the substantial

investments required to produce and market new albums in the hopes that some small

fraction of them will become hits if they can't then sell even the hits - because people

can make high-quality copies off DAB for free. The P2P experience demonstrates that

the most frequently pirated songs are the hit songs that are the financial lifeblood of the

recording industry - the same songs, of course, which dominate the playlists of

commercial radio.

79. Survey evidence indicates that unprotected DAB would fundamentally alter consumer

habits, especially when it comes to purchasing recorded music.

80. I examined the results of a recent RIAA survey which asked consumers about DAB.

Fewer than one in four adults under age 55 had heard "much or anything" about the

technology. After hearing a description of the technology, however, nearly half (48%)

indicated they are likely to purchase a DAB radio within the next one or two years.

81. The survey found that 65 percent of adults under 55 said they were likely to use

unprotected DAB to program their radios to record songs from any station playing them

- even while they were not listening - so that they could play the songs whenever they
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chose. Over 70 percent said they were likely to store the music on a receiver, computer

or MP3 player; and 50 percent indicated they were likely to transfer those songs to

friends and family. Ultimately, and in light of all the benefits offered by DAB, over

half (56%) indicated that they were less likely to purchase music once unprotected DAB

became available.

82. Moreover, and not surprisingly, the people most likely to purchase a DAB receiver are

the most intense consumers of music: 65% have paid to download music, 61 % have

made six or more music purchases in the last 2~3 months, and 58% use or own an MP3

player.

83. In summary, unprotected DAB will seem to customers of recorded music to be an

irresistible offer, in effect a "digital free lunch." But as the Commission understands,

"there ain't no such thing." The price of the illegal copying DAB will enable is the

destruction of the ~ramework of property rights which is vital to the functioning of this

(or any) market.

VII. IT IS SOUND PUBLIC POLICY TO ENACT TECHNOLOGICAL
PROTECTION MEASURES AS EARLY AS POSSIBLE IN ORDER
TO INCREASE EFFICIENCY AND AVOID "LEGACY" ISSUES

A. Unprotected DAB Will Increase Market Uncertainty

84. Besides threatening existing and nascent industries, failure to provide conten! security

to DAB at the beginning of its rollout will create uncertainty, which could dampen

incentives to innovate and invest.

85. For example, companies may face potential legal liability for contributing to copyright

infringement, even when they are not the direct infringers. Recent cases against

Napster and other P2P services reveal that some content owners are willing to file suit
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against companies that "contributorily" or "vicariously" support copyright

infringement. Similarly, lawsuits have also been filed against venture capital firms that

provide investment funding to companies that may be secondarily liable for

infringement.

86. Regardless of the ultimate success of these lawsuits, they increase investment risk. This

risk, unless offset by higher returns, will decrease investment and innovation.

Companies will be more hesitant to direct research and development resources to areas

that have significant legal risks in addition to the normal business risks.

87. Indeed, the increased risk and uncertainty may slow the rollout of DAB as consumer

electronic companies and others weigh their possible legal exposure from infringement

by end users.

B. The Benefits of Secure DAB are Large, and the FCC is the
Only Entity Able to Provide Them

88. As should be clear'from this report, the potential benefits of secure DAB are extremely

large. Secure DAB would create increased competition, innovation and choice in the

market for music distribution while maintaining a workable legal and institutional

framework and enhancing the incentive to create new works. For this reason and

others, secure DAB will help ensure the continued viability of advertiser-supported

over-the-air radio. Secure DAB will allow for the continued growth and emergence of

new legitimate music-distribution business models. Finally, secure DAB will reduce

uncertainty in the marketplace, which will make for a smoother, less-costly transition to

digital radio. All of these benefits will ultimately flow through to consumers.

. 89. If these benefits are to be realized, the FCC needs to act, because there is no market

mechanism available that will solve this problem. The IBOC standard did not emerge
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from a competitive market process, but instead was chosen by the Commission. It thus

falls upon the Commission to ensure that the standard is employed in a manner that is

conducive to the functioning of the marketplace. In this regard, the Commission should

bear in mind two facts. First, the company that owns the FCC-approved standard -

iBiquity - has substantial backing from major broadcasters and consumer electronics

manufacturers. Second, the potential for standard-setting processes to be used to

achieve unmerited competitive advantage or for other anticompetitive purposes is both

well-understood and well-documented. Simply put, there is no mechanism by which

competitive forces can counteract the market failures unprotected DAB will produce.

Neither is there reason to believe that the other controlling parties - i.e., iBiquity and its

..
investors - would have an incentive to correct these market failures on their own.

90. Thus, the FCC is the only entity in a position to move this problem to a solution.

Because the potential benefits are so large, virtually any plausible, effective security

measure adopted by the Commission would pass a benefit-cost test. The Commission's

goal should be to choose a measure that is cost-effective--one that achieves the desired

objectives ofpreventing automated "librarying" and dissemination of copyrighted

works, while minimizing the costs to broadcasters, equipment manufacturers and

consumers.

C. A Technological Standard Will Be Cost-Effective

91. Generally speaking, there are two broad classes of alternatives available. The first is a

teclulological standard that broadcasters and equipment manufacturers would integrate

into their equipment and that would provide protection from unauthorized copying of
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content. The other alternative is to rely on a litigation/enforcement regime that would

attempt to hold direct and/or indirect copyright infringers accountable.

92. A well-designed technological standard, such as encryption or an audio protection flag,

will be more cost~effective than a litigation or enforcement alternative. If effected

promptly, it should be possible to implement such a standard with relatively little

burden on all parties. 58

93. It is difficult to envision a litigation or enforcement regime that would be effective at

producing the desired level of security. Identifying the individuals who illegally copy

music from DAB is probably not feasible. This is in contrast to P2P piracy, where it is

possible to identify infringers and sue them, as the music industry has done in selected

cases. Even if identifying individual infringers were possible, it would be enormously

costly to sue enough of them to have a significant deterrent effect. P2P piracy remains

a significant problem, despite the music industry's lawsuits against individual

infringers.

94. The other litigation/enforcement strategy would be to bring actions against either

broadcasters or equipment manufacturers in an effort to hold them accountable for

providing appropriate security. If such indirect liability actions were successful, the end

result would likely be that the broadcasters and the equipment manufacturers:would be

required to adopt one of the technological standards under consideration. But, this

would only happen after a long period of litigation and damage to the music industry. 59

When it did happen, it would be much more costly to implement.

58 See Jeff Hamilton, "Proposal for Copyright Protection in HD Radio," prepared for RlAA (June 2004).

59 For a discussion of these issues, see William Landes and Douglas Lichtman, "Indirect Liability for Copyright
Infringement: Napster and Beyond," Journal of Economic Perspectives, vol. 17, no. 2 (Spring 2003) at 113-124.
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95. Thus, a technological solution is almost certain to be the most cost-effective available,

and it should be adopted sooner rather than later. Delay in adopting a solution will raise

its costs substantially, perhaps to the point where it may not be possible to devise an

effective solution to the security problem.

96. Delay in adopting a security standard will create uncertainty in the music, broadcast and

equipment sectors and among consumers and likely slow or impede the DAB rollout.

The affected industry sectors will be unable to plan for the transition, and consumers

may be hesitant to purchase receivers that may become obsolete. Delay in rolling out a

new technology with large benefits for consumers is obviously costly.

97. The legacy equipment issue argues strongly in favor of early action.6o If the

Corrunission delays in adopting a standard, it will face the-issue of an installed base of

legacy equipment that does not incorporate any security standards. A new standard may

interfere with the functioning of-this equipment or render it obsolete, imposing

significant costs on consumers. Indeed, it may be practically impossible to adopt

"second-generation" equipment that is not compatible with "first-generation" products.

98. Alternatively, if the legacy equipment is allowed to function without any interference, it

would present an ongoing security problem. 61

VIII. CONCLUSION

99. DAB holds the potential to bring great benefits to consumers, but without appropriate

protections, it will produce a massive market failure because it will provide a virtually

60 The Commission was rightly concerned about this issue when it considered content protection for DTV. See
Federal Communications Commission, In the Matter of Digital Broadcast Content Protection, Report and Order and
Fl,lrther Notice of Proposed Rulemaking (released November 4,2003).

61 The legacy equipment problem is demonstrated by the issues now emerging with DAB in the UK. See Berman
Declaration at'1l 22.
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costless way for a large number of consumers to obtain "music on demand" (MOD).

The illegal copying of copyrighted music that will take place with unprotected DAB

will be much greater than currently occurs with P2P file swapping.

100. As a result, unprotected DAB will threaten the economic viability of all sectors of the

music industry: record companies, over-the-air broadcasters and other means of

legitimately distributing music. All of this will ultimately be extremely detrimental to

consumers.

101. For a variety of reasons, there is no available market-based corrective for this problem.

Thus, a government response is required. The FCC is the only entity in a position to

provide the institutional structure needed to assure that DAB develops as a legitimate

service and not as a new-and-improved version of the illegal P2P services that already

have caused so much damage.

102. Of the available alternatives, the-economic arguments strongly favor a technological

solution, which should be adopted as early as possible. Indeed, there do not seem to be

".
other alternatives that would have any significant effect.

103. The market failures described above are not speculative, but rather are a predictable and

unavoidable consequence of the rollout of unprotected DAB radio. Just as the FCC can

predict with reasonable certainty that "the more DAB receivers sold, the more radio

stations will have an incentive to convert to DAB, and the cycle will repeat itself until

all consumers have DAB receivers,"62 so it can be certain that the spread of unprotected

DAB will substantially increase the piracy of recorded music.

62 DAB FNPRM at '117
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Attachment 2

Appendix from David Maxon and Paul Signorelli,
"How Data Transmitted Over an IBOC Station Will be Managed:

Using a Gateway to Generate Data Revenue."

Appendix
Selected Examples of Use Cases

ad'YettiSeJ" hal iupplemental audio data stored on a
W.f to( .. period of time after an .c;l is aired to AlloW' tl'Je

set to flltrieve pertinent InformaUon (aoch as prioe$,
"""". phone numbenl. ole.) _10<110 the ad ala Iolor

A0007

PAOO06

PAOOO4

PAO(l()"J'-h=--+;c;---,,--:--==;:-:-,---=+.--_--._-c·-.,-t>a-.-d"".""t.-_=I"'ed="'-:Ih;-.-:::information conveyed

the audio portion of on ilQvertisement appear on the
aI dfspIey of the recerver as the ad 1$ heard by the USel.
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EASOO2 £AS Send a we.tNtt alert ~ wea1het alert hi IiefIt to II car alenJng the driv8r to an
~ weather event

epGOO1 EPG Btoadcas... transmits ~ e&edronic Th.bo'~ uanomlls a spacialsaMce lIIa"l'Id'oca'" aP
progrum gutde of ctlannelll8l'Vk:fl& ~ the nrviats avalllble on the ehanne' and grves 8

~e~tkJn for nch, aI'd the \l~ yjews them on the
~el••r.

PGOO2 ePG Receiver displays program guide The receiver scans lhe in1ormation in the electronic program
in101'm<!ltlon b4Jlj.Cld upon device capability ~-an<I only ~.play.lh. safVi<».lIIal'h<> d••ioa"

fapat>Ia of handling.

EPGOO3 EPG R.""i_ di<plays P"'\lnom~
~~~~":'=~~:: :"-=:~p<ogramWorrnation based upon ",ollie
~Iad !hoy are "'_ed in by their ",olllo.

EPG004 EPG Us.er seleas a service from the ektc:tl'Ofic me UHf choose, 8 teMce from the electronic program
program gold. ~ukM.-,d (he devic••tarts rendering that service.

flMOOl LM lee, Managomanl SchoduIa lJiolriWIon IA sat .. _ and oI>jactMla lor a .""cifio neel of
~Is_"'!ho t8OCnel....l1<.

LMOO2 LM Requa'" for _ &talu& IA request lor a atalu& update from • tpoci(io _ 01 vehlclos
~_"''''IBOC_.

BPOOI lap Broadcaster seMI _ onaxlod ttoIlIc IA 1ltoedco&lOr_lfallleIn_ anoo<lod by zone
lnformation to be lntagraled with on·boerd ~·fwJ user sees Ute ntrac tnalls effecting theW CUfr8nt

GPS jzoM_~nd surrounding zones whillire tn. %008 information Is
jl;:l,Ipptied by ttle on-board navlgaUon system of the vehicle.

BPOO3 BP llToadcaolor sanda Ioc.aUo<l enooded ad - IA bo'oaclca&la< oencl. on ad for a elloln of _ .. or
informalion to be t"'ogo-oled with ",,-l>oa<d raSlaur.lnla in • oily onc:odad by ""'" end II1e ........... "'"
GPS r->Iormotlon lor a ._ Of roGtOunlI1l ill their zone wharo tho

Izono in_lion l& """",io<l by !he .",.boatd nev;g.tioo .-
~of","vo_. '

..,SG001 "'SG Service provider lends: a numeric: page 1S~k:e Provider broadcasts a numeric page to .n
iodd.....bi. dovtco and !ho d.vlea with tho matclling
~......._ ... meooago ond displaY' ~.

MSOOo2 USG _pr...-......,....x1_ ~ I'roYldet _ a .." page to an oddr_1o
~-.-.dthe deMce with the matching eddl"hs receives
~__and dloplays It

MSGOO3 MSG _ "'...-......,. updal8d &Iodl fSOrvice p<OVldor sanda updated _ quot.. 10 addrosGabio
quot... ~'ond!he_with OWG¢oIAl_... tOCOlve

~ me.sag.. ond display !hom.

MSG004 USG SorvIca pIOvldar sanda updaIed financial = ..nds updalod lnanclat.-. to
nformollon sable _ and lila davtoo. with Oppropfiato

........... _ ond cbplay!ho nawa.

MSG005 USG - p<OVldor sanda·1.¢oIed .- ~:--sanda_"'-Io-"-1n1ormaIion
and ...__oppnlpl1ala__

.,.__ond dIoploy Ihom.

M5OOO6 USG SaMoa p<OVldor _ updalod ..,. =~r oand• ...,.,. ""","slo addrossoblo
Informotioo ond!ho__~--

~ _onddlsp48yt>om.

MSG007 MSG DeWce .-pralIIo_'" ~."""""'___onoodaby __ "
_ mosaaging ooovloo ~and'"___• _ pralIIo '" dioploy only

... _of_Io.......
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.~

lBPOO2 lBP) BroadG8SIBl tenO$ Ioc8t1ofl encoded trafflc f' broadcaolOt" ..nds ltall'oc """melion ooc>c>de<l by zone
infOfmation to be lnttt9"atld vwlrh IBOC ~nd Ihe ....... _the _ tll811a ._"" tll8it cwrent
~PS Izooe and~ng zones wtHtnI the zone Information Is

suppIIocI by an IBOC baoed GPS calclJlalJon.

~G008 ~G User recetves a page- and responds on a The de'tice receives a page via the IBOC netWOiX and
"",,-way nelwOfl< dl$pla)'O ~ 10 the u..... N u.... reopon<lo "" a two-way

no!wo<1< to lt1e ""lily originating tho page with the ,oure<>
add..... in""motlon induded In tho me..age.

BP004 lBP) ~""dc;,st.r,end. location on<oded ad A broadcastef sends an ad for !I chain of .stotes Ot'
~formalion 10 be Integrat.d with IBOC restaurants In a cky encoded by tone and the user sees th~

~PS InfDn1l$lIQn fOI' • ,tore Of restaurant If1 their zone where the
zone infOl'mation it supplied by an IBOC based GPS
eel(:u'~tiOrl.

GPSOOI (GPS) UI.r ual. IBOC data 10 calCVI.te global User uses IBOC broadcast datA 'tom three locationlSi to
"".ilion rIangulate global position.

~DPOO1 lOOP ~roade..lOt" __0. on-domend viIuaJ A broGdcaol'" OOndo _ tnIlflC informacion lh.It I••lOred
~tlleropo<t. "" .... ...- lind viewed III the rvquest of tIlo "''''.

~OPOO2 lOOP ~CU1M 6I.oppie$ on-domand ,;..... A_or oonds vituaI woMhorlnfomlatlon tIl'l Ia
iwoathor_ stored on the receiver 80d vtewed at Ile request of the USfIr'.

i'J0P003 lOOP "roadeao1s< ouppies ""-demand visual A bnoadea6lef send. visual r-. inlormallor1ltlalla .tored
re'" ...porIa "" \he reoeiver.nd _ .. "'"-' of !he .......

~ poP ~Ofsend. on on-<lomand lnllfic Abf__• ".1tIe ropo<t Mia lIo<ed "" the

r-po<1 .._ and played beck by IhtI user oIlht1i' ..quo,t.

~DPOO5 pDP IBtoadeaa'er sends an on-demand WfIIatne A bnoadeaOtor oond•• weathor roport tIlalls stored on Ill.
report ltCiIi~r and played back by the iJeer at thttir ~ue5t.

PDPOO6 pop Broadc.ster lends an on-demand news A I:o'oa<leaole< _ • r-. repOrt that Is lItored on til.
ropo<t _Ive< """ ployed_ by tho .,.., IIIIht1i' requ••1.

~1 ER $etvlee ptavtder__NCluost aorIftce~_. request using "'" IBOC ...-
"'tIleu_ 10 ....... llOIQng tile _10 penotllIW> tI1e MnIioe using

fet-rio",,-1o-_.

PEROO2 PER User roeeIv.. CUOIomizod """"_ IA_""_._ ........ willi Inlormetlon th.atla

Iwotomizod by...oI_to ""' ....... ""'...-
~ "" ...- pollio 10 oRy dlsploy Info<motion of
~ 10 "'" ........ i\dieOlOd by "" .,..,.

PER003 ER ::=~Ie~tloninIotl1e
f'.uoor onion Pf04lIe iMlImotion for • _ usi'lg IIlo Input
~.__.

PERoo4 PER User on..... proftle iofofmotlon "" a _ IA user ....... prollelnformlllJon lot. _ at • web oil.- land .... __ u.... Iwo-WIIyn_ conIleCtior1lDre- tho profile,

PEROO5 ER _ prnIlI.1a po<manonll)' _ on The _ ""*- PfOfIle Infonn/llion and _ ptanl. Ia
II1e receiver ~ "" • pernwrw1I ""'- unll "" .... device.

PEROO6 PER _ pn>IiIolo_""._.... lhe__PIoIIle-..ndlllo _

"pooled 10._IlIe.-lntl.~_""""_.
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I>EROOl PER $M'v~.protlle ilj $'ontd on u removable trhe dev6ce recet....s ,:Jroftle Inform.aUon and the Infofmatlon
Illllh memory card. 's stored Or\. etfh memory card that ceo be removed from

iU>e-.
~ROO8 PER ~Nleo 1"0111010 .!Oted on • CD. rma deYtce profile Is wrltliln to • CO and the rec:e'ver reads

fd>e proIlle 1n'""",,1ion lom u.. CD

PEROO9 ER ~oNlee prollle 10 oloto,d on a~. rrhe dr.'ice profile is writterl·iOa tap_ and Ihe recelver reads
Itt>o profile Inlonnotlon lom Iho tape.

RCMOOl ~CM R8,tjio station conducts a conlest RadIo OIaVon _ <leta ekitng • 'ftI'OOS. to 0 oonl••t
Ifrom one or more UI4n in order to win something where lhe
Iu- ,..pond. to Iho oontesl ... a lWO·woy connection on
~o_.

~CMoc2 ~CM ~odio .tation oonducts a pol lRadio _ ,,,,,do dolo oicjllng 0 ",spon•• 10 0 poll

jquestion from onl Of' mote UN'" 'Where the UletS ,esponds
Ito the oonteGt vkl • two-wuy connection on the devIce.

~;.....
RCI\4()03 ~CM Radio atatlon conducts a pol integrated lRadio otallon sendo data oli<i(;ng a ",.pon•• to 0 poll

rMth p<ofile lnformolJon ~l5t~ from one Of mor. UHf'S where the users responds
'" tho """,,II ... 0 _ay connection on Iho devleo end
~___pmIIIe W<>trnallon bIOi< 10 the otstion.

~COOO' ~CO ~ I"<Mdot ..... P"'",,<X>flled lItJdio [The _ proYIdOf ttanomiCs <leta INIIlIowO th. "sorlo
~sepr..-ordod 0'-1hoI1o _ed with tho
~ ... _l>olng pIo)"ld by tho ,adio.

IlC0002 RCO $"""",, provide< oelI. ooncerllleketo [Tho servial p!O\'ider transmits do~ thalolows tho uoer to
" ..chose cooc:ert lIckou thaI oro os<ocIoted with artist being
l>Ioyod I>y tho rodlo.

RCOOOJ RCO Guesl author 58415 , book Tho broodcoSlor If"nWIS d... thalollows Iho "sorlo ..
~rchaoe 0 book by 0 guo.t l>oing intorvlewed by tho "",air

""~. '
RCOOO4 RCO Radio IItatlon conducts promobon on The broadcaster ttansmits data promoting eventi on behalf

behalf of a guest ~, .an artist ~o.e lOng is b8inliil airttd. or who Is being
'nterviewed by on-"( petSOnallty.

RCOOO5 RCO FiOi.lIer ...11< odvertlood mer~..,di.. f'\ ro.-r transmits <le.. lhat _. tho " .... to purdlose
~ ","'lad to flo _ertisemonl lll>olng pIa)"ld on_.

-_._-
RCOOO6 RCO us...~ purchase vi. tho _ Tho..-1nIo.- (ljroclly with tho _ 10 _ a

~n_.

RCOOOl ReO u_ manually inpula ""'"""""" Tho.-..... IlutD1s on tho recelver 10 1nI1Ial4l tho
_onlhe_ ~ hrIsadlons.

RCOOO8 RCO
U.........__IoInitIII... Theuaor_I__~oI._1O

c:ommor<:otro~ ~itiatoo_.

~0009 RCO ~ucIoltanudlon", o_y
""'__IhepurdlMe_1oon

~pproprtoIo-...-ll8Ing.~-
~ and roepondo I>o<:t< 10 ......... to IIlo rosuIL

RCOOIO RCO o.k.e conducts lranlBdton ¥Sa I ftaIh Tho _ hICllnl. tho purdla.. InOlnJdIons 10 In
memory cam ~_ pII)Vide, ..Jng o_tIosh

momory C8l'Cl_ .."rpIaood In I INlOIlIno wilh • Iwo-
My__10 \rorlomlt thlin""""'_ to tho

ooNoeo pIOYIder.

RCOOII RCO IOovIcO oonduc:lo I ... via __ TIIe__lhe~_loornochIno

..."o__--uoIng-. The...-__.... l>ylhe_lolhe_

i-tdor.
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RCOO'J ~CO User requeshi more Information on B he UliI6f interacts with the de",ce to reql,les.l more
product nformaUon about _ portion ot Ule bfo&dcast 5uch alj IiIn ~d,

i!. song. it guest. i!I :station promotion. etc.

$ASOOl $AS Bl'QadC8~t~rtra"smit~ a fre-e A broadcaster sends secondary audio program consisting of
supplementary music program different selection of music than the main audio

rogramming tha'the user cal" optionally choose to IIsl8n to.

SAS002 $AS Broedcaster transmits' for-fee A broadcaster sends a secondary .audio program consisting
supplementary mU!1c program f music that the user can subscObe 10 by entering IiIn

authorization code into the IIslenlng devlcs.

SASOOJ $AS Broadcaster transmits a free IA broadcaster sends a secQndary audio news program th.at
supplementary news program the user can optionaly choose to lisle" to.

SASOO' $AS Bl'Qedc...astef trao"mits a for-fee IA broedc:astet ModS a MeOodSry audio Mws program lhlill
supplementary new, progt"Bfll tile ussr can Gubaeribe to by Uflteriflg an llulhoriZstion coda

Into the listening device.

$AS005 $AS BroadCliilster transmits a free: broIidcuter lends a I8COndary audio weather program
supplementary weather prcgr:am hat the user can opUonlily choo•• to IIten to.

SASOOG flAS Broadcaster transmlS a fOl"&f" A broadCa$l$r $$ncb a~.ry .udlo weather program
supplementary wMlI"M!M' pt~m ltY;It tt14J ..-er (:an~~ to by entlilnl'lg an authori%ii!IItlon

code Into Ihe ~.lenlng devlee.

SAS007 $AS Bl'08dcastll!!lf transmits A free I" bMBdouter eende e _ery eudlo \ratric program thaI
sl.ipplemenlElry tretfie program he user can optionaHy ch005e \0 listen to.

SAsooa $AS 8roadca5ter transmits a for-fee IA broadcasler sends a secondary audio traffic proglllm that
suppklimentary trafftc progrAm he u.... con .uboa1be 10 by .nle~n9 on authori<atlon cod.

'nlo the Iislening devlco.

SASOO9 SAS Broadcaster transmits a supplementatY IA _ca,\e( _ •_sry"sflic _ram than I.
Iocolion based "atric program. feneoded with zone Infoonation and tIw user wUI hear the

jtraMc Information Chat effects tne zone tney ate In and
""""'ndlng %0"".

SOSOO, SOS B~dcalt .. transmIts a tree dAta news fA btoadeaster sends, data news program lhatlhe Utie( can
program ~IY c:hooM to view 0" Ule receiver.

SOS002 SOS BtOadc:astGt tran$r'I1l~ Q tor-fee datan~ IA broadcaster uncIs a data news program thallhe user can
pmgl'aM • jsublOl1be to by entering an .uthOl1Z11Uon code Into the

acelvlng dovlea.

SOS003 SOS Bf'08odaister tnilnsmits iii frH a data f'\ _oaeler e.nd•• WOOthe< progrom ,h.,th. u••r can
_a_program iOptiOllsllyview .

SOS004 SOS BfOedcaster transmits a for-fee data IA broadcAster sends a data. weather program Ihal the USet
weather program can .ub.cribe to by .nlOring an suthorl..llon cod. Into \h.

eatMng device.

SOS005 SOS Bro.adcliilster transmits iI free data traffic: Abroadca'iler HndPJ II dBt8 truffle program that Ule user can
program opllooolly vlow.

SO$006 OS ~ro'dcoeler "onemlte a lot-I.. d... trafftc Abroadcaster aends a data tnlffic program that the user can
J.<ogrom subea'ibe 10 by on1el1ng on oulhol1%atioo code inlo tho

recoIvlng d_.

SOS007 ISOS IBrOfildcaloter transmits a iocatlon based A bIoodcaeter ..ode • data lnotric _llIm than Ie oncoded
"atrio program. with zen. Information and tIMi UHf' wIH see the lratrle

nbmetlon U181 etreda the moe they are in and ...moundlng
""",e.

TELOO1 [TEL Upd... eorW:o .Iation information
The 00____lion ""tho c:ltyOl

1'OlJ1on. cor I.trovollng In 10 updated via an ISOC notw<>rI<.

.,-,
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~lOO2 El S<tnd ••elemell<c ....\he< alert ill lollemallcs _the< aIett Is sent 10 • WI leIOmeUcsIweau- .ystem on !he I80C network.

ElOO3 rEl Upd.le poinl-ol:iiii8t.tt Inlo<melJon [The __d poinl-of-lnlefeo4lnform8tion 101 II. clty Of

~~Ion • eat Is \rllIIeIIIg In Ie updated via IN IDOC nolwort<.
Is Inlomlalion Il\dudeo nomaa. _ ..... p/looa numI>ers.

fand even_.
ELOO6 rEl stolen car retrieval ill telemallcs messago Is Hili via tile ISOC netwo<1< 10 cars

lin • dl}' 01 ,.glon .1kIng lot • opecltlc car 10 report 11$
IlocaU"" via Its rwo-way netwoli< where !hi car '" auI bIlng
~ed to,espond have been .tolen.

ELOo9 EL Request InIffic pliittern intonnatJon from ill meosage" _ via the tSOC nllwo<k ••klng
vttI"tiQes by zone ~$ to reepond with location information vta Ihelt two·

~.y ,x,,"_1ion If they .... In the zone Indlca'ed in 'h.
message,

ELOll TEL Update navlgaUon Informa&lon Updates to the on-board guktance database lot' a tt!tgiOl'l a.
~ar is tTaveting in are made 'via the IBOC nerwort..

IH012 EL Updalol tr.tIIe Info"""U"" for on-boan:t rr,atlle Informalion II broadC01ll via tho ISOC natwo<1< tha'ls
navigation system ~ by zone 10 thai lie on-board guIdanco <yotam 01 the

p. can help • """;de .void _tiollrlffic ;0"".
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