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The distribution of music (and, probably, film and video) packaged in a physical object like a CD or DVD is doomed, and the efforts of the industry to go back to this familiar system by suing people (or any other approach) will fail.  Making and distributing perfect copies of recorded music and video has become so cheap that no enforcement strategy can hope to reach a large enough part of the copying/downloading system to affect it.(O'Hare 1985) It’s over, guys; forget it.  That part of the music and video business that manufactures objects and distributes them (label printing, sheet music printing, CD burning, delivery truckers, etc).  is running on fumes.

Fortunately, there’s good reason to hope the rearguard defense fails.  This is not because people have a right to take the work of artists, or of the firms that record and advertise their work, for free: they don’t, and sharing files under current rules is morally wrong no matter how many clueless students are quoted saying they don’t think they are stealing.  The reason music ‘should’ be available free is much more fundamental:  because it costs practically nothing for one more person to acquire a file and play it once a work is recorded (there’s just as much left for everyone else after I listen to a song
), and because there’s no practical way to prevent people from doing this
, art captured in these media has become what economists call a public good. (A public good is not just something provided at public expense.) Among the most basic principles of economics is that goods should be priced at their marginal cost, and for things like a digital file of a piece of music, let alone playing the file and listening to the result, the marginal cost of an additional copy is zero. This principle is probably what recidivist downloaders understand intuitively but have not articulated this way.

Mispricing of music and video predates the internet. (So do industry concerns about technological threats to property rights. (Napoli 2003; Schwartz 2003) The marginal cost of a whole physical CD of music is less than a dollar, and blank VHS tapes and recordable DVD’s cost less than two at retail.  An illustration of this mispricing is posted on the wall of my local music store: they will buy back any opened CD for 75% of its price in store credit, so the music (copied to a blank CD or hard drive) is in effect sold for only a quarter of the CD retail price. 

The existing system has another built-in error that we might as well think about now, namely the difference between purchase of a recording and playing it.  Everyone has CD’s that we play over and over again, and others we played once and left on the shelf; the royalties delivered to providers were the same for all these, so to the extent that recording sales and playbacks diverge, providers are already getting the wrong price signals, assuming that the economic value provided by artistic work is related to use of the work rather than possession of a recording. In contrast to this inexact match of use to payment, radio play of music is paid for approximately proportionally to the number of plays times the number of listeners.   

What the trivial cost of digital media implies is that the revenues obtained by distributing art at its economically efficient price–that is, free–will not come close to covering the cost of providing it (Hirshleifer and Riley 1992; Friedman 2002).  Music will be undersupplied and underconsumed if it’s expected to cover its costs in the marketplace.  But if we give everyone access to music and movies free, how can we expect to have any to enjoy? 

First, we need to decide that the total cost of the digitizable art people would consume if it were free is less than the value it provides, or we should just decide not to have any more than creators are willing to provide as a gift.  I assume this is obviously the case.  That agreed, we have to construct a system that pays for these arts with public money, much as right-wingers and libertarians will deplore it.  But we need to do this without having a Ministry of Culture or some bureaucrats (or some distinguished experts) decide what to record or film—in effect, we need to have market information about what’s good and what’s not without the usual mechanism of sales revenue.

To design such a system we need first to distinguish and name some parts.  By a work I mean a performance or a score (a score includes, for example, not only sheet music but also the text of a play, or a poem or novel for which a reader is both performer and consumer) (Goodman 1968).  I assume all works relevant here can be captured in digital form and that the files that embody them can be copied perfectly and transmitted costlessly by (as near as makes no difference) anyone. To consume a work means to listen to it, read it, or watch it.  To acquire it means to come into possession of the file.  Note that consumption is not free to the consumer, because time and attention have an opportunity cost in some other activity, but acquisition is costless to everyone. Finally, we need to carefully distinguish price from cost.

The program we design is conceptually separable into at least two parts, which I will call enforceable and passive.  An enforceable part of a program is an activity or forbearance that can be assured (well enough) by a few enforcement actions with penalties.  Speeding on the highway is an example: catching a few of the people who speed and fining them heavily (but not ridiculously or treating them in a cruel or unusual way) adjusts the decision tree in everyone’s head effectively, so we get “not too much” speeding. A part of highway safety that is pretty much passive in my sense is driving on the right.  People achieve remarkable compliance with this rule partly because it’s in their direct and immediate interest outside the criminal justice system to do so, but also partly because it’s cheap: you have to drive on one side or the other, so you might as well just do it on the right like everyone else. It’s fun to speed, but as any Brit will confirm, driving on the left is just more driving.

What is the value that should be signaled to creators?  I assume it is (at least) proportional to consumption.  It does me no good to have a hard drive full of songs my daughters like to listen to (remember, these files have no market value; this is not like having a warehouse full of new shoes in someone else’s size), or even a library of my favorites. I get utility only when I listen to something I want to hear. I infer that the royalty system we want should distribute an amount of public funds that properly supports the art system, proportionally to the listening (watching, reading, etc.) each work receives. Furthermore, listening has to be observed work by work, not just author by author, because creators need to know which of their works are finding an audience and which are duds, in order to create more of the former.

Listening needs to incorporate duration, at least, but as we are trying to assess marginal benefit to the user, it should not include complexity, cost of production, number of instruments, and the like, and indeed should not distinguish video from audio.  If a listener spends ninety minutes listening to thirty songs rather than watching a movie, we have to assume the songs generated more value, and let creators make their stuff wonderful enough and/or cheaply enough to command listener attention optimally per dollar invested.

At this point I need to recognize and put to the side rewards to creators for works that have some value other than consumption. A composer of music with minimal public appeal but great value to the enterprise of music, for example, will have to be compensated, as she is now, by means outside the royalty system, whether a college teaching appointment, foundation grants, or whatever (Babbitt ). This essay concerns the part of the artistic enterprise for which social value results from consumption.  It may also be that some music has merit good qualities or externalities from consumption that makes an hour with it more valuable than an hour with “ordinary” music; perhaps Mozart really does help kids learn math while Mahler does not.  This also will have to be dealt with in a parallel system or an accessory device. 

We have a working model of a system that works pretty well in the licensing of music for radio broadcast.  Radio stations pay a fee based on their audience size to three non-profit organizations, a fee that entitles them to broadcast practically anything.  The rights organizations then distribute the fees to copyright holders according to whose work got the most air play, which they determine by statistically sampling radio logs.  It isn’t perfect, but it’s pretty good. Music companies actually give the physical discs to radio stations hoping for air play, because traditionally broadcast has generated sales to individuals. 

The US sales of music in all forms (not live performance) reported by RIAA is about $10 thousand billion per year; we can use this as an estimate of what the music enterprise costs overall. (Fisher estimates about $2.4 thousand million to make the music and film industries whole from a 20% diversion of listening into digital distribution.(Fisher 2004))  Two hundred million Americans could thus pay on the order of  $50 each per year in taxes to have free access to any music or video from any web site offering it, and to pass it around to each other.  The trivial size of this program is important; it means we can fund it out of the general fund without designing new taxes, especially considering that listening to music, watching movies, and reading stuff is about as widely distributed across citizens as anything. 

The licensed-access model implied by radio rights has been proposed in various forms and the present essay accepts it in broad outline.  It has been suggested that royalties be obtained by taxing computers and internet access (Fisher 2004) or from the general fund, and distributed according to numbers of downloads (Boutin 2003) or perhaps just sampling internet traffic to observe transmission of digital signatures of copyright holders. Fisher has presented an extensive and detailed model featuring the tax above, distribution according to a sampling scheme running automatically on individual computers somewhat like the TV ratings system, with much attention to transition from the current regime and distribution of royalties for subsidiary and derivative uses.  Much of the discussion below is either anticipated by, adapted from, or responsive to his work, which in particular is the only one I know of to recognize that we care about playing, not possessing copies of, digital works.(Fisher 2004) 

Volokh raises the concern that a distribution system based on downloads is liable to gaming by (for example) interest groups. (Volokh 2003) They could induce their members to run programs that download zillions of copies of some signed work and thus divert royalties to themselves (his example is a “Second Amendment Blues” put about by the NRA.).  This may be a fatal flaw, and not unprecedented in the broadcast license system; when I was in college my friends who ran the country music show on the college station broadcast a different mix of music during the weeks that they were logging for ASCAP and BMI, airing songs they thought “should get more royalties” than what we-all wanted to listen to (all the other weeks’ programming) would generate.

The core problem with allocation by downloads is that downloading a song is costless to the customer (especially if automated) and therefore does not indicate value: it’s not real market information, whose essence is to indicate behaviorally a willingness to exchange (in the present case, to give up listening to song A (or doing the dishes) in order to listen to B.  Thus Volokh’s problem of gaming, and more importantly, the same problem of using acquisition to estimate consumption that afflicts the old system.   The first design challenge for digital royalties is to find a non-intrusive and effortless way to observe (statistically) actual consumption—or, I hasten to add, something else that’s a “good enough” proxy.  We don’t have to solve this problem perfectly.  But we should take seriously the fact that mere possession of a whole lot of intellectual property should be of no concern to authors and publishers; the idea of the internet is that everything is at hand when we want it, whether it’s on our own hard drive or another one.
  

Most options require some sort of central distribution system à la ASCAP or BMI. For the nonce, we can imagine this as some sort of bureaucratic federal agency…call it the Bureau of Royalty Distribution, or BRD, that receives an appropriation equal to the cost of music (see below for more on this) and distributes it to creators or copyright holders. How could this agency observe actual consumption of digital media?

If anyone wishing to receive royalties for music use attached to a released digital file a unique signature code, registered with BRD, and every computer were obliged to run a program (and there is plenty of existing technology developed for sniffers, viruses, ad popups, and the like to do this) that reports opening a signed file to the BRD, or perhaps every tenth such opening, we would have most of what we need. Increasingly (think TiVo and pay satellite) all reproduction technology will become computerlike and two-way linked in a way that allows this generally.

 It’s essential to assure that the identity of the user not be transmitted, partly because that information is not useful, partly because people may seek to hack or short-circuit the system if they fear someone is watching what they are listening to.  With that assured, there seems little incentive for anyone to interfere with this transmission.  Note that playing a song will not cost you anything; it will just cause the creators to receive a somewhat larger small slice of a very large pie; indeed, most people who like music would probably like their favorite artists to prosper.  Doing the right thing (leaving the reporting applet alone to do its job) is pretty much an issue of passive compliance, though ensuring that the applet is installed and operating is not and probably requires enforcement. 

The technology needed to do this properly is more complex than it appears, unfortunately, because works include other works, like Russian dolls.  Royalties for a recording of a song could be due to the lyricist, the songwriters, the publisher of the sheet music, the musicians in the session, and to authors whose prior works were sampled or quoted.  Sometimes these are wrapped up in one royalty payment owing to the person who organized the session which he then distributes according to private contracts with everyone involved, whether for one-time payment or shares of what he later receives. 

But the digital signature mechanism suggests something more elegant: if these signatures were distributed at even time intervals through a file, the problem of length and sampling would be taken care of.  A short sample would register only a few instances of its signature, while the entire new work would register many more and therefore generate more royalties while the work was being played. Producers would have to enter composers’ and/or publishers’ codes under the same enforcement regime used now, but there are few enough instances of recording a song or making a movie compared to playing it that this is probably practically enforceable(O'Hare 1985).  The critical constraint is that a file contain the prescribed number of signatures per minute, so the fraction for the whole work for each rights holder still has to be negotiated and enforced by old-fashioned methods.  However, finding a file circulating on the web with an illegal density of codes would be easy, and the culprits would be directly identified, so this is probably not too serious a problem.

The capacity of media files to cheaply carry author information is very large.  On my hard drive, a three-minute .wav file (CD quality) is about 3x 107 bytes, the .mp3 compressed version about 106 (this varies according to the “lossiness” of the compression parameters).  If we allow author information to take up 0.01% of a file (or inflate it by that much), even the .mp3 version will allow a hundred alphanumeric digits of such information, or, say, twenty instances of a five digit code, and only increase transmission and storage costs by one part in ten thousand. Consumer product bar codes have ten numeric digits; a five-byte code with 256 ASCII characters could identify a trillion works. 

Probably the most difficult design issue in practice, though it is probably more political than technical, is the optimal (or even “about right”) size of the annual royalty pool.  The $10b noted above includes costs for distribution that vanish in a digital system, so it overestimates payments to suppliers; on the other hand, when we make music cheap we should expect more of it to be enjoyed, so actual current royalty payments are probably too small in the aggregate.  The sum of consumers’ and producers’ surpluses in a world where music and movies cost the listener only his time are very large, and the division of this total probably needs to be estimated at the initiation of the system and adjusted incrementally as behavior is observed. [more to come on this]. 

The foregoing discussion does not attend to what may be the most important problem generated by a world of abundant media.  At present, professionals (call them producers) ration a stock of capital and labor (sound studios, engineers, grips, plus advertising, publicity, manufacturing and distribution of physical recordings) across works that might be produced by predicting the public’s reactions and taste.  These publishing/evaluating/editing services are extremely important (Becker 1982) because they also signal consumers, however imperfectly, what is worth attending to. Digital distribution of works that are relatively cheap to put together and launch on the web threatens the cultural community with the problem of quality discrimination already afflicting the internet; if an academic publisher with peer-review selection machinery isn’t deciding what you really need to read, the expected value of an hour getting information is much reduced, and the same goes for an avalanche of music and videos put up by who-knows-who.  The big winners (after consumers) from digital distribution of art may be entrepreneurs of Zagat-like advisory and selection services that may in the end look a lot like something from the last century: radio and tv stations.  
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� Economists call this the “non-rival”  property…


� …and this one “non-excludability”. 


� Some of the discussion here applies to more than music.  As Kleiman has observed, all goods made mostly of information are non-rival, and are excludable only through artificial means like copyright, patents, and the like.  If we can get the machinery to work properly for music, we may have a leg up on drug formulas,� ADDIN ENRfu ��(Kleiman 2003a; Kleiman 2003b)� academic publishing, agriculture � ADDIN ENRfu ��(Liptak 2003)� and more.  Some physical goods are like this as well: until it becomes congested, a museum or a trolley car is non-rival and should be made available approximately free to the rider, supported by subsidy from taxes.  Failure to recognize this elementary quality of public transit is at the root of much misguided urban development, and costly in ways that may seem surprising, such as the home and life losses in the recent fires around the LA basin. For an overview of information as a public good, see � ADDIN ENRfu ��(Hirshleifer and Riley 1992)�.


� The distinction is obviously quite difficult for people in the industry to understand, perhaps because they have spent their lives thinking of music as something that could be hijacked in a truck.  I myself, as a do-it-yourselfer, used to keep a large inventory of stuff in my basement because I wanted it available when I chose to undertake a project (which was often Sunday morning).  When I moved to California, where Home Depot and hardware stores are open every day and into the evening, I realized that I didn’t have to have physical possession of plumbing fittings to have access to them at almost any time. Now I have more room in my basement and pay much more nearly for things I really use.








