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Abstract

Using similes for modeling centralized and decentralized content creation and distribution, this paper explores economic tenets (price, inflation and deflation) illustrating how on the aggregate the digital space is at odds with conventional money as an economic exchange enabler. The paper illustrates how digital content business models and trends tend toward profitable services for content use but that those do not translate into successful content based creation businesses whether large or niche based as they are plagued by chronic deflation of content prices. Although DRM (E2E DRM) is depicted as a practical necessity for value exchange, the appropriate economic means for value representation remains to be satisfied as conventional money is insufficient.  By providing the means to play any value chain role “users” along with the appropriate means for representing value become capable of achieving stable economic rewards leading to greater overall economic system equilibrium.
1 INTRODUCTION
The discussion of content based business opportunities in the digital space is plagued by two contradicting realities. The first is the desire to repeat large scale business models developed in the analogue space and the second is the realization that the fundamental blocks for creating and distributing value i.e. Intellectual Property (IP) in the digital space, are distributed in a de-centralized fashion at increasingly lower cost per unit and increasingly higher level of production without loss of quality. The conflict between these two approaches is referred to here as the Central Fountain (CF) model versus the Cell/Sponge (CS) model.  

2 Central Fountain vs Cell/Sponge 

The CF model refers to the process whereby a space is filled with content from a single or relatively few point sources. Such a model allows for the source of content to determine the range of diversity and quantity of content.  From a business point of view and assuming one is able to participate significantly, it is very rewarding because it offers high predictability and control over the complete content value chain.

The Cell/Sponge (CS) model on the other hand, is based on observing the physical topology of the digital space something that evolved without any particular “content business” agenda but nonetheless has a powerful impact on content business. 
As a simile, the CS model refers to the properties of the cell membrane as the means of regulating traffic to and from the cytoplasm or innards of the cell. This membrane can be likened to a sphere where given certain chemically induced conditions; any point on that sphere can become a “membrane pore” permitting the movement of specific substances into and out of the cell such as in active transport. The simile resides in the fact that presently in the digital space; any device can be considered a new “pore” whereby content is brought into or taken out of the digital space.  Note that the number of points on a sphere is infinite implying that there can be an inordinate number of digital “pores”. The reference to sponge, is meant to illustrate that like a sponge, the digital infrastructure distributes content homogeneously throughout, with no bottle necks and thus tends towards equilibrium with the greater environment.

Put together, these similes serve to illustrate a reality that business must adapt to and that competes with the incumbent CF model view of the world.  Thus, the importance of the CS model or similar similes can be summarised as follows:

1. It is a faithful representation of the physical topology in which digital content business is to take place much more so than in the CF model.

2. Because the three Cs (Computation, Communication and Control) for the analogue economy appear to have become irrevocably dependent on the digital space, it is becoming less and less likely that it will be easily replaced.

So, when asked how to build sustainable digital business models, it is no longer a question of professional integrity but rather one of pragmatic necessity to recognize that we are dealing with a reality determined more by the decentralized self regulating CS model which is clearly at odds with the centrally controlled CF model.  

3 Representation of Value Transactions

Subjective value is not something easily measurable in absolute terms, however and since most things available in an economy have some minimum value to someone, then it can be said that on the aggregate level, most things have a value greater than zero.  Thus relative value is conventionally measured using “prices” which represent the ratio between available units of conventional money to available units of wealth in the form of goods and services which certainly include IP.  The dynamics of this ratio, 
Prices = available money / available goods (production) 
can be summarised as follows: 

If on the aggregate units of money rise with respect to units of goods, then prices tend to rise (inflation) and if goods rise with respect to units of money, then prices tend to fall (deflation).  Note that the same changes in ratio occur by decreasing units of each with respect to the other.

Although the above is the standard explanation for inflation and deflation it is illusory in that such a simple explanation ignores, for example, the effect of growth of debt beyond corresponding money in circulation see Table 1 below.  That is, if the aggregate debt grows beyond the available money in circulation and that debt increase is built into the cost, then the net minimum prices will grow beyond the available purchasing power as that debt growth, a function of itself and time is not reflected in the available purchasing power:

	Money 
	The aggregate amount of Principle Debt previously  borrowed into circulation through money creation [
]
	M

	Minimum Price (P)
	M + Debt growth coefficient (G) almost exclusively > 0 therefore P > M. This represents the minimum price threshold for economic survival i.e. on the aggregate producers must recoup what they owe as a minimum.  
	M*G 

	Purchasable of P
	The ratio of money in circulation over the minimum price threshold
	M/(M*G) 

	Unpurchaseable of P 
	The ratio of increase of debt beyond available money, resulting in economic failure due to the inherent scarcity of money over other causes of failure that must be summed to this.
	G/(M*G) 


Table 1 Dynamics of aggregate debt and prices

The insufficient purchasing power translates into a reduction of the purchasable portion of production over time reducing accessibility to goods which effectively reduces the denominator of the Price ratio mentioned above. Thus the game of maintaining the appropriate price control is quite tricky and the over simplistic knee jerk reaction of raising interest rates to control inflation, is not as straight forward as the economic talking heads would have us believe since as can be shown in the above example, such a tactic would subsequently create the opposite effect i.e. more inflation. Also, note that the deficit of previous rounds produces a need for continued creation of new money entered into circulation through more debt which in itself implies a net scarcity of money throughout rounds.
Now, let us look at the same simple equations but in the non brick and mortar digital space.  Here units of production grow way beyond the capacity to consume them as cost per unit of production reduces so that the denominator of the price ratio grows approaching a very large number thus producing hyper deflation in the digital economy. The net result is that money and debt become practically meaningless as we can illustrate by reviewing conventional money in terms of its principle functions (store of value, unit of account and medium of exchange) but with respect to units of digital production substantially freed from the physical restraints of units of analogue production.  Note that the money supply in the form of debt money is far from instantaneous and money is exclusively created against analogue wealth and later brought into the digital space.

Store of value:

The store of value function of conventional money is based on the notion that the relationship between a unit of money and the value it redeems is maintained over time.  Underlying this is the fact that in the analogue world goods are scarce requiring much energy and effort to produce and are the basis for the creation of money as analogue wealth is used as a guaranty on loans (the principle source of new money [1]). This innate scarcity of “wealth” is what brought about the need for a stable store of value unit in the first place.  But what happens when there is absolute abundance where whatever item of value is magically reproduced without loss of quality? Is there still a need to store value through an abstract unit of exchange?  Such is the case in the digital space where the absolutely ubiquitous abundance of both supply and diversity of value itself undermines the need for a store of value in the form of units of conventional money.  All have their own store houses to hold stocks of value that can for little cost be reproduced anywhere any time as needed to guaranty access.  Therefore, it can be concluded that the store of value function of money looses its traditional meaning in the digital space.  However, that function still lingers in the analogue economy where unlike the digital economy it suffers inflation rather than deflation (see below “Medium of Exchange”).

Unit of account:

Unit of account is meaningful in economies where the value of the unit is relatively stable, however when the value of the unit is constantly in flux in either the positive or negative directions, the unit of account tends to be abandoned for more stable commodities traditionally gold, real estate etc..  In the digital space and due to the hyper deflation explained above, the unit looses value with respect to a ballooning amount of   available content hours. Note that the ratio of available content hours sporting price tags to total content available is probably unknown and certainly not published, but just considering public domain, scientific publications, amateur and not for profit content hours, it is not unreasonable to believe that the amount carrying price tags is relatively small.  However, those content hours are in direct competition with the mass of content hours without price tags but that nonetheless reduce the limited hours of consumption (user) x (hours  per day consuming content) available for priced content. 
Medium of Exchange: 

Conventional money is in conflict with the digital space because in the analogue space the demand for money grows as a direct function of inflation while the deflation in the digital space reduces the need for money there.  Also, and due to the fact that all share a common infrastructure for the communication for the exchange of content, paid for in the analogue, the following digital space axiom in terms of accessing content for content’s sake is a perceivable reality for any user:  

All to one is greater than one to all no matter how big one is.

This axiom recognizes that if access to digital content implies access to value, then the use of money effectively reduces the total amount of value available to each user because if everyone demands money in exchange for digital value and money is scarce and risky to come by, then “All to one” gets smaller for everyone and again, no matter how big one is!  Remember, that the amount of money is limited because it is based on scarce analogue wealth and its demand in the analogue space increases because of inflation while the opposite (deflation) takes place in the digital as described above. The net result is that money is sucked out of the digital back into the analogue space, while in the digital space it is not perceived as a means to facilitate access to content, on the contrary it is perceived as an obstacle.  Both of these compound the effect of reducing meaningfulness of conventional money in the digital space.

Thus, the sharp contrast between relative scarcity in the analogue space and absolute abundance in the digital creates a strange set of contradictory dynamics that ultimately repels conventional money from the digital content market.  The reason for this is because value is perceived as scarce in one while abundant in the other.
However, value is value isn’t it?  Can we say that the value of an idea or invention is diminished because of the fact any number of copies can be made at negligible cost? Can we measure the value of the great literary works of world history as a function of how accessible they are? Are works such as Cervantes’ Don Quijote or Lao Tsu’s Tao Te Ching any less valuable because every citizen of the world can obtain a copy at negligible cost? Clearly the answer to these questions is no.  But that answer points to another undeniable truth that the value of the hours of toil by the authors of those works is proportional to the number of copies that are desired and valued by others over time. So too, today’s creators need to account for their hours of toil supported by analogue consumption but requiring compensation for their value produced and distributed digitally.
4 Interoperable E2e DRM and Value transactions

With truly Inter-operable standard end to end DRM (E2E DRM), limitless legitimate and unencumbered exchanges of value between any two sets of entities can be realized.  If such standards are made available to all on a level playing field, then the CS model for value exchange becomes a truly dynamic de-centralized self regulating system with as many checks and balances spontaneously arising as required.  But as shown above, it is becoming evermore clear that conventional money as we know it will not do and that some other mechanism for scoring value capable of spanning both analogue and digital value exchange is required.  
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Fig. 1 Analogue and Digital barter transactions

In Fig. 1 we see that barter transactions can be made in both the digital and analogue spaces between A and B respectively.  One claim of this contribution is that digital barter exchanges (light green arrow) are more optimal than analogue exchanges (dark green arrow) as the latter are restricted due to their relative scarcity.  The use of conventional money price tags in analogue transactions has utility by time shifting one or other side of the transaction but not without a corresponding overhead.  However, time shifting in the abundant digital space has no risk associated with it due to the non perishable nature of digital objects by virtue of the capacity to make any number of exact copies.
Furthermore, when we apply those monetary tags to exchanges, we are adding to the process financial overhead that in the case of analogue exchanges may on average be warranted in that those tags facilitate exchanges that otherwise would not take place.  But, this overhead is not required in the digital space as explained earlier, conventional money does not have the same utility in the digital space as in the analogue space.  

Thus, the question that remains is how to keep track of accumulated value in the digital space? This begs the question: 

Can value in the digital space truly be made equivalent to value in the analogue brick and mortar world? 

Should the answer to this last question be affirmative, which indeed appears to be the case as otherwise we wouldn’t be seeking hard cash for our digital content, not to mention the fact that knowledge greatly influences what takes place in the analogue economy so clearly the exchange of that knowledge through digital means must also represent equivalent value.  Hence, it can be said that a veritable economic revolution of hitherto unimaginable dimensions is quite possibly quietly awaiting interoperable E2E DRM to usher us into a new age of unprecedented opportunity.
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The above figure illustrates that if there is equivalence between value accumulated within the digital space and value accumulated in the analogue space, then exchanges of value will naturally gravitate towards the space that offers the least overhead and risk which appears to be in the digital space rather than the analogue for reasons explained earlier.  However, and for this to be the case, truly Interoperable E2E DRM in the broadest sense (i.e. a full comprehensive management of rights of all intellectual property and commercial rights within the value chain for all sources of content and all content niches) and a stable means for representing value in transactions are not just required but are dire necessities.  
The CF model topology can no longer be the default arrangement for the distribution of value in the digital space at best it will only represent a subset of digital value exchange. Trying to impose it so as to coerce the digital space and ‘analogue’ it can only delay the inevitable new economic paradigm that would encompass both analogue and digital based value representation and exchange.

5 Review of general Content Business trends

As mentioned above, the digital space is spawning a new economic paradigm with a plethora of new different business models capable of yielding tremendous value and reward to its participants.  However, few if any based on the CF model of conventional content distribution are proving to be profitable and less so in a sustainable fashion.  The reality of the contrast between a finite non passive window for content use against a practically limitless increasing number of available content hours accessed by users with full autonomous control of Content use and Content selection can be illustrated by the following Content use and Content Business trends.  Note that these examples also validate the thesis behind “Abundance in Supply and Diversity of Demand” [
] and the “Long Tail” theory [
] as further evidence of a necessary shift from the CF model to the CS model. 
6 Business models in support of Content Use

While it becomes evermore clear that content for content’s sake business models in the digital space is not easily a profitable enterprise for the content creator due to the rampant deflation of digital based content prices.  However, new services and businesses around content use spring up as illustrated by the examples that follow. Note that although these examples show how providing horizontal solutions for content sharing and distribution can be profitable, they do not answer the issue of stable value representation for content raised by this paper.
Lulu.com [
]: A new start up by Bob Young co-founder of Linux Red Hat growing at 10% a month and according to a recent interview [
] is selling in excess of 35,000 books and audio visual objects a month and now reported to be selling up to 1M a month with a sale of between 36,000- 91,000 pieces of content per month [
].  This service essentially offers any creator the ability to self publish principally e-books with a simple DRM that forces printing of the text in order to access the content. The service includes presentation design etc. and is offered for free as the books are listed on consignment where lulu gets a 20% commission on each sale.  Furthermore, the price is established by the author.

An article [
] has the following quote from Bob Young worth noting with regards to content selling trends:

"Lulu changes the economics of publishing to allow the majority of revenue to go directly into the pockets of creators, whether they sell one book or one million. Lulu's model is to enable artists, authors, musicians--and now software developers--to control their own work."

Another development along direct DRM lines is Shawn Fanning’s (Napster) Snocap as described at www.snocap.com:

“SNOCAP offers the first end-to-end solution for digital licensing and copyright management services through an innovative music registry and clearinghouse. SNOCAP enables record labels and individual artists to make the full depth of their catalogues available through authorized peer-to-peer networks and online retailers.”

Another initiative is Yahoo Go [
], based on facilitating the communication of content created by users as the following excerpts illustrate:

….Yahoo! Go services (http://go.yahoo.com) are designed to make the most of the functionality available on consumer's devices and will give them the freedom to go wherever they want and always have their information and content close at hand. For example, Yahoo! Go services will allow a consumer to take a photo with their camera phone and instantly view it on their computer, television or mobile phone through Yahoo! Photos. …

…..Yahoo! Go Desktop is a suite of applications that will make it easy for consumers to keep up-to-date on and interact with their world of information. Consumers will be able to use the individual Yahoo! Go Desktop services to connect to the information that matters to them online, but without having to open a browser window on their personal computer….

….Yahoo! Go Mobile integrates the Internet into the mobile phone experience. The new service is designed to combine real-time connectivity with community, information and content services from across the web. …. 

…..Yahoo! Go TV also dramatically improves the ability for consumers to navigate and find content on their television. For example, consumers will be able to use their remote control to see what's playing at their local theater or share pictures from a recent vacation with friends, all on their television screen….

With regards to the Long Tail, Terry Semel Yahoo CEO asserts that “Tail content” or preferably “user generated content” and “people as publishers” represents now 20% of the content on Yahoo.

There are many other initiatives but most important is to note that the trend is towards increasing diversity of content creation and unpredictability in use and distribution both of which make for increased risk in investing in the conventional CF based content distribution business models. 

7 Digital Content Trends

The following excerpts represent some of the authoritative views of trends in the Digital Content business:

Share of sales of music is increasing for independents as Tim Quirk of Rhapsody points out [
] in a recent report on the Sept 2005 Future of Music Conference:

“…Quirk underscored the potential for drastic changes in business models by saying his part-time band can now make more money than during his roughly ten years on a major label. He later laid out some interesting statistics about Rhapsody during a part of the discussion that pertained to what was called the “funnel problem.” The top 100 artists on Rhapsody represent as low as 21% of total listening (it varies month to month). For physical retailers the top 100 artists represent 48.5% of sales. On Rhapsody, he said, 98% of artists have been played at least once…”

This example is corroborated throughout and points to the trend supported in Abundance in Supply and Diversity in Demand that shows that the phenomenon of de-centralized access to means for content creation and distribution leads to a new set of principles for content business success.  A recent report by Gartner [
] illustrates that a large part of the future of the Music business will be determined by supporting users in sharing their tastes understood to becoming increasingly diversified and complex as the following excerpt asserts:

Predictions

By 2010, 25 percent of online music store transactions will be driven directly from consumer-to-consumer taste-sharing applications, such as playlist publishing and

ranking tools built into online music stores or external sites with links to stores.

Recommendations

· Music labels and artists should closely investigate the dynamics of playlist sites and applications and how they can be used to augment or redesign marketing and promotion strategies.

· Rights holders should investigate the potential of providing more-flexible licensing and use rules for their content to allow consumers to easily publish playlists to third-party sites or include their content in podcasts, video podcasts or blogs.

· Online music services should enhance playlist-publishing capabilities and strengthen links to third-party consumer-to-consumer taste-sharing sites to drive incremental traffic.

Another interesting development and related to the above is the diversity of Licensing terms and conditions becoming available.  An example is Jane Siberry’s [
] recent offer of self-determined pricing where the amount paid for a download is determined by the buyer.
Finally and most importantly is the first standard based E2E interoperable DRM platform (IDP) developed by the Digital Media Project [
] over the last three years with the cooperation from representatives of industry spanning the whole value chain.  Noteworthy is the introduction of the first IP Entity relationship Rights Representation Data (RRD) ontology in support of automated E2E licensing applications. The DMP three year effort attests to the potential of E2E DRM for providing service based business opportunity.  However, the provision of an adequate means for representing value in support of creators’ value contribution in the digital space to be redeemed in equivalent value in the analogue space remains outstanding. 
8 E2E DRM Requirements for a New Economic Paradigm

A CS model digital economy brings with it a series of value chain user requirements for standard E2E DRM that cannot be ignored if sustainable and meaningful economic ties are to be supported.  Following are of some of the more important ones:

1. The ability to unequivocally represent any IP anywhere and on any device in the digital space.

2. The ability to represent IP dependence/independence.

3. Autonomy of E2E DRM users to:

a. Define usage rules for digital objects;

b. Access, use and modify digital information in accordance with IP based usage rules;

4. Maintain E2E DRM complexity and cost in proportion with the final usages and aims of the content i.e. the cost of governance must be scalable and kept always as a fraction of the value of what is being governed.
5. Stable and neutral standard mechanism for representing value in both the digital and analogue spaces.
9 End User Roles?

Support for the end user as an indispensable node in a fabric and no longer as a mere recipient that can be pried open and filled is paramount.  In the CS model the user is an intelligent router of knowledge and culture who when coerced and shackled naturally seeks alternative paths without which the user simply shuts down the box or as it was in the analogue, shuts down the brain.  Therefore, the end user needs to be given broad consideration; this is achieved by making E2E DRM available to end users for the simultaneous playing of any different value chain role such as producer, adaptor, performer and creator. In such a scenario and along with appropriate stable value exchange scoring mechanisms, literally 100% of all living and thinking human beings with the minimum required access to devices personal or shared, who have any specialised knowledge or experience of any interest to others and finally who so desire, are guaranteed a livelihood in cooperation with their peers.
10  Conclusion

It is clear that value embodied in digital content is presently considered equivalent to value inherent in analogue goods because transactions of both are currently being represented using a common medium of exchange i.e. conventional money. Although the designed scarcity of conventional money has been seen to have utility with regards to its use in representing analogue value, it loses meaning in an economy of absolute abundance such as that of digital content.  In fact, the use of conventional money in transactions of digital content represents a net access barrier to value because of the axiom:

All to one is greater than one to all no matter how big one is

If value in both are equivalent and Interoperable E2E DRM is effectively implemented so that value can be transacted legitimately and autonomously directly by the generators of that value, then all that remains is a stable means for evaluating value as represented in both digital content as well as in the analogue space.  By virtue of the unlimited potential to represent and distribute value provided by E2E DRM in a de-centralized fashion as depicted by the CS model along with an adequate medium to represent value in both the digital and analogue spaces, it would appear that the digital space would tend to become the predominant via for the exchange of value for both. 
Such a paradigm shift requires a review of basic economic precepts that need to be addressed in order to realistically deal with the issues and provide adequate means for representing value in both the digital and analogue spaces.  

Only the ushering in of both E2E DRM and a fair value exchange mechanism viable in both the digital and analogue spaces can deliver on the promise of unprecedented economic opportunity and stability for both the system as a whole and individual contributors known as “Users”. 
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