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Synopsis

The paper discusses the current issues in the management of spectrum, which arise from the disenchantment with the command and control regime in use since the beginning of radio regulation. The issues in current spectrum policy concern whether to privatize spectrum, whether to allow some spectrum to be used as a commons, and how much to be assigned to each regime: privatized, commons, and the existing command and control.

The commons school, which I have labeled communitarian, does not recommend turning over all spectrum to a commons regime, but rather that both privatized and commons regimes should be experimented with. The privatized spectrum school of thought, which I label propertarian, is more confident that a commons-type regime can coexist within a wholly privatized regime. By this they mean that all spectrum, including that used for public safety purposes, should be privatized. This paper disputes the wisdom of privatizing all spectrum, on several grounds:

· It is quite possible that spectrum is not properly the object of private appropriation; we would be aiming at the wrong target to privatize it;

· Current plans for privatization embed a basic system architecture idea established by Marconi in 1905, one which is increasingly obsolete in a world of networked intelligent devices, and which, if implemented, would actively discourage the achievement of the cooperation gains that modern technology would otherwise allow;

· Privatizing spectrum, no matter how accomplished, will inevitably concentrate wealth in the hands of those who hold it. It is a foundational decision, akin to the original land grants made at the founding of various colonies in North America. On principle, privatization should aim at the broadest practical distribution of spectrum to those who would actually work it.

The paper emphasizes that these are simply ideas, not truths. The history of the 20th century is an eloquent refutation of command and control economics, and the propertarian school is entirely correct in its analysis of the defects of spectrum management of this sort. Moreover, there are plenty of reasons to think that marketized spectrum will assign uses to the right users, at the right price.

We are in state of real uncertainty about the technological assumptions that would allow a commons-type system architecture. We are in an equivalent state of uncertainty about privatized spectrum. In addition to the concerns above, would spectrum owners accomplish the things foreseen by the economists or would they simply appropriate most of the benefits of modern networked technology by squeezing transport capacity to maximize profit? Are rights in spectrum adequately defined and enforceable? 

The paper argues that government should carry out trials of both commons and privatized spectrum regimes, not merely because this is a likely outcome in a world of pragmatic compromise, but because it is a reasonable one in the state of our uncertainties underlying each of the two proposed new regimes of spectrum management.

The conditions under which we receive and produce information are the primary conditions of citizen participation in a networked information economy. Spectrum policy should be seen as part of government’s limitations on free speech. In this area, they are comprehensive. They should not last a minute beyond what is absolutely necessary. Changed technological conditions strongly indicate they need to be reviewed.

The Debate

The debate about radio spectrum policy revolves around two different conceptions of achieving the public welfare. One emphasizes the role of property rights in overcoming all obstacles towards the greatest possible wealth generation, and with property rights will come the possibilities and rights that characterize civil society, among which is free speech. In this view spectrum is something which can and should be appropriated.  The other argues that this is not going far enough, that to divide a government monopoly into ten or ten thousand private holdings focuses our attention on the wrong thing.  A decision to found property rights on an obsolete system architecture threatens to lock us into the concentrated control and technically inefficient usage patterns of the twentieth century. 

These patterns are based in the earliest technical ideas of Guglielmo Marconi, which was to divide spectrum according to frequency bands
. Given the technical capacities of that era, the division of wavelengths into frequencies and assigning them to exclusive uses was the only way to make radiocommunications work for the largest numbers of uses and users. That pattern characterizes spectrum allocations to this day.

Both schools are in full agreement that the command and control system which characterizes spectrum management since its early days is rife with inefficiencies and political favour-seeking. Both offer attractive and competing visions of where spectrum policy must go.

The issue which is the subject of this essay concerns only a portion of the total debate between the introduction of property rights in electromagnetic spectrum, and the alternative views which hold that a more fundamental rethinking of spectrum policy is required. The portion I am concerned with is the claim that all spectrum should be turned into private holdings. The issue cannot be dealt with except in the context of the whole debate. Accordingly we will deal with the big issues first, and then get into the portion of it that particularly concerns this essay.

One view is deeply shaped by the basic ideas of markets, property rights, and incentives so dear to economists. The other is informed by the possibilities of the Internet: citizen participation, end-user ownership of equipment, and cooperative working and sharing. The Internet is also the means whereby markets are made, found, aggregated, disassembled, and re-imagined
. To draw a picture of the Internet opposing the Market, as I do in this essay, will be seen as odd by some. In my view of the matter, the Internet is the way people get to the markets they want to reach. The Internet is a set of private infrastructures
 for which the would-be participants in the various markets it makes possible have already paid
. One of those ways of reaching the market is through wireless communications. One school of thought wants to make spectrum the subject of private property holdings. The other says no, modern technology does not require this result, and it is better conceived as an ocean on which vessels navigate according to rules. 

Governments are faced with significant systemic choices about spectrum, and receiving advice from these two opposing schools of thought
. It is my purpose to examine the arguments for their strengths and weaknesses. For the sake of convenience, I have chosen to label the two schools communitarian and propertarian. Like all labels, they may obscure as much as they enlighten. Propertarian points to the tendency of economists to insist on the liberating effects of rights of private ownership, and for this side of the debate the label may be more appropriate. It emphasizes the marketability and exclusive use that is characteristic of private property. It situates the question of freedom in the right to dispose of one’s property. Whether it seeks the broadest possible distribution of property consistent with the technology available is an open question. Nevertheless, it has history on its side.

Communitarian implies property held in common without division into individually-owned assets, and which is controlled through collective decisions which may be legally, technically or socially enforced. At its root, however, the communitarian school’s critique of property concepts is predicated on the view that realizing current ideas of spectrum ownership would be setting in legal concrete an obsolete choice of system architecture. Another term might be the system architecture critique.

The system architecture critique – employing for a moment that label -  emphasizes the capacities of intelligent devices to find the signals intended to be received by them, and accordingly stresses the importance of maintaining spectrum available for these devices in a commons. This form of tenure would open spectrum to various rival uses as long as the fundamental technical premise of such tenure remained valid, that is, lack of interference, but the definition of “interference” would undergo a transition to one more suitable to the new technologies employed to make it work. This possibility was not open before the advent of microprocessors. As a school of thought, it believes it has technological and scientific developments on its side. What it lacks is the prestige currently accorded to the market, and the ideas of property which underlie it. Its appeal lies in the social values of participation and individual ownership of the means of participation: computers, open protocols, and antennas that would sort out traffic directed to one’s own use.

In the competing visions of the propertarian market and the communitarian Internet it seems as if we have a wrestling match between two caped heroes: in one corner, the Market, in the other, the Internet. Is this opposition real or is it a rhetorical device? Judging by what the propertarians have to say about the Internet vision of radio communications, they believe it to be real. Their objections to the communitarian view will be given greater consideration below.

What the debate is about
The debate between the communitarian and propertarian views disguises some fundamentally shared assumptions, despite significant practical disagreements about how to arrive at the desired end-state.

Controls on spectrum are in essence and consequence controls on speech. Ithiel de Sola Pool was the first to make this point clear in his Technologies of Freedom
, where he warned nearly 25 years ago that the legal regime which governed the printed word, and upon which our principal intellectual freedoms depend, would be challenged by the regime that governed electronic communication, which at the time was the closely regulated world of broadcasting. Which legal regime would govern the Internet was precisely the question raised in the US Supreme Court decision on the Communications Decency Act in Reno vs ACLU
, and in Canada by the CRTC decision on New Media
, and in the end the broadcasting regulatory regime was rejected as the model for the Internet, and that of publishing was accepted. The tight relationship of spectrum control to the regulation of broadcasting is manifest in the fact that a broadcasting licence cannot be obtained without a radio spectrum licence.
 In turn, the entire scheme of Canada’s Broadcasting Act is about the control of speech of that particular kind referred to as programming.

The control of spectrum as the technical basis for the control of who speaks, and with what power, underlies Yochai Benkler’s The Wealth of Networks
. The most direct comparison of the spectrum regime to the control of speech is Stuart Buck’s comic hypothesis of the Federal Conversation Commission, which sets rules for all conversations involving more than two people in a room, on the basis that too many cross conversations cause interference, and on the basis of the federal statute passed to deal with interference, all such conversations must be registered in advance and approved by the Federal Conversation Commission.
 Naturally, several kinds of topics are banned outright.
Technical advances have dramatically lowered the costs of producing and distributing video and written materials. If these materials pass through the Internet or the public switched telephone system, they are subject to the same conditions as printing, in which state licensing and pre-approvals play no part. If the materials pass through radio devices, they are subject to the strictures of the Radiocommunication Act
, and, if intended for reception by the general public, by the Broadcasting Act
 as well.
To that extent, viewed in that light, controls on speech of this extent are outrageous when they are not absolutely necessary. The contention made by the communitarian school of spectrum management is that intelligent devices are obviating the need for such controls. Their concerns are predicated on values deeply consistent with those which govern speech in ordinary life. (The objection to that view must be technical: that technical constraints are sufficient to justify this restraint of free speech, as a matter of fact. No participant in this debate is arguing for the restraint of free speech because it is good for us)
.

The basic idea behind the control of spectrum is to allow transmissions to get through under certain assumptions of technical capacities of senders and receivers. Given the technological possibilities of the 1920s through 1970s, the system was organized so that few voices were heard, because only few voices could be heard, given the technical constraints necessary at the time. Scarcity was the order of the day. The archetypal form of communication in the twentieth century was broadcasting, with all that that implied for centralized messages, concentrated ownership, and mass man
. This was not some arbitrary arrangement, no matter how much it resulted from deliberate policy. Twentieth century spectrum policy could not have worked if the underlying technology could have been made to offer a vast and individuated total transmission capacity. By individuated I mean directed by or towards individuals by other individuals.  The computer revolution has brought forth such a technology. In the space of twenty five years people became empowered with networked computers, which we know as the Internet. They are seeing what can be done with massive bandwidth coming through wires. They like it a lot. They like their various capacities to do work from home, to do better work by better research or collaboration with others, frequently at great distances; to play bridge with players around the world; to find out about the weather in Sydney, Australia before flying there; to shop; to gamble; to mate; to have on hand a universal encyclopedia of all knowledge; to obtain books and music; to do anything they want that can be achieved through visual and sonic media. 

The educated portion of the public is now discovering that the system that governs wireless media – let’s call it socialism – is antediluvian. It is the full efflorescence of statist planning. Shortages are planned. Spectrum is scarce: it’s scarce because we regulate and we regulate because it’s scarce. But where the economist school says: “let’s get rid of the private state monopoly and let’s throw this thing open to the market”, the new school says: “let’s treat this like memory capacity in computers. Let’s just assume that technology is going to make this stuff incredibly cheap, just as it has in wired communications. Kilobits a minute is not enough, we want to download in terabits. Above all government should not be telling people why it can’t be done. In the end it should  cost as near to free as Internet connections do -say 30 to 60 bucks a month.” 

The communitarians have on their side another important technical consideration. When the Internet was designed, it simply assumed away the cost of transmission. That is, in an era when telecommunications was still very expensive, the designers of the Internet, Vint Cerf and his team, simply assumed that the underlying transmission system was of no concern.
 By contrast, the public switched telephone network (PSTN) works on a system of rationed channel capacity. The bill arrives monthly for your occupation of its channels. In some measure the communitarian school is just assuming away the scarcity, and they are not foolish to do so. As Thomas Hazlett, one of the chief exponents of the propertarian view, has said:

“The spectrum commons idea is motivated by analogy to the Internet. Yet, the architecture of the Internet––a network of networks––seriously misallocates scarce bandwidth. Because data cannot easily be prioritized, or billed, within the existing Internet protocols, tragedy of the commons appears frequently. High value communications are jammed in congested arteries with massive volumes of data of only marginal significance. Classically, the brain surgeon cannot read the life-or-death CT-scan because the Internet backbone is clogged with junk e-mail.”

The operative word in the last sentence quoted is not “classically” but “mythically”. Bandwidth is not scarce, say the communitarians, as long as you make political and economic arrangements to make it plentiful. Bandwidth can be made subject to the same declines in costs as have been found in computer chip memories, provided that economic competition is allowed to do its work in this field as in others. 

“Aha!” Say the economists. “This is what we propose”. 

“No you don’t” say the communitarians. “You propose privatizing an existing feudal structure of spectrum, akin to landholdings. You are just passing on some property of the king to dukes and barons, or some property speculators with access at Court. What about making it available to all those who work the spectrum? What about starting out with a much more equal distribution of property?”

Converted to rhetoric of this sort, the spectrum policy debate can be seen to be about something quite important: the field of wealth generation of the 21st century. Should it be owned by some, by many, or be available to all who want to use it, on certain conditions? And if so, what conditions?

Markets and capitalism are really good at making scarce stuff less scarce. This is the propertarian claim in spectrum. “Give us the tools and we’ll finish the job” say the economists. Everyone admits they are right. The communitarian or system architecture school, says “yes to your critique of state planning, but let’s go way further. This stuff should be priced like, or at comparable prices to, clean water from the city. You economists, in the communitarian vision of things, are still fighting communism when they ought to claim victory and really move on - not just celebrate markets, but think about the possibilities of stuff so cheap and so necessary we make it like clean water.”  

But unlike the city water and sewerage system, the communitarians are saying that we shall all own the equipment, that my antenna will help your antenna, that my system will help your system as yours will help mine, that we shall buy equipment, fix it to our walls, balconies or roofs, and my system will transmit through yours and yours through mine. The net effect of this technology will cause to happen in wireless what has happened in the wired world. We will get the wireless, radio extension of the Internet. We shall have what is called “cooperation gain”, as a host of networked devices increase the carrying capacity of spectrum as density of antennas rises.

The net result of communitarian policies is vastly more networked computers. The communitarians would argue: “What we do not need in the middle is some scarcity-monger from the old regime telling us we can’t get a download of what we want, or that we can’t comment to each other freely on the follies of the day.”
There will be downsides to this arrangement, which we know well from computers. We will have to buy the equipment and upgrade it as it gets obsolescent. We will have to learn new things and half the time we will not know how to operate one-tenth of our systems’ capacities. The cost of keeping up in transmission technologies will be like keeping up with hardware and software upgrades; it will be annoying and we will be using helpdesks staffed with people from Bombay or places even more obscure to us now.  The bet is: we will do this gladly or reluctantly, in significant numbers, if it means that at some moderate cost we can control what we receive, and what we send. 

The critique of the propertarian school from the communitarian is that the economists are just not thinking big enough. They are still thinking of making this immaterial stuff, usable bandwidth, into, say, sugar and communitarians are thinking of making it into air.

That is what this debate is about. And with this introduction, I now embark on what is the essential concern of this paper.

One regime, two regimes or three regimes?

The issue which I believe is before us is whether all spectrum should be privatized, and if so, how. In such a system, the government would have no more rights over its spectrum than a private holder would over his.

I agree that some considerable spectrum should be privatized, for reasons that will be explained. Whether all of it should be privatized is the issue I address in this paper. In essence, I have a serious concern with the full propertarian vision advanced by some economists. Some might think it insufficiently pure or tough-minded to advocate a less than total reform of the tenure of spectrum. Whether very considerable agreement with the propertarians amounts to opposition to their views, I am unable to say. I do assert, however, that the communitarian or system architecture points of view have enough merit in them that the wise public policy advisor would not wish to preclude a commons approach in many cases. 

The argument for a compromise among approaches is based in genuine uncertainty at several levels about a number of things: the capacities of new machines and systems in actual life, which more than anything underlies the commons approach; the adequacy of future definitions of rights in spectrum, the adequacy of remedies proposed to vindicate one’s rights in spectrum, and a number of political issues relating to the transfer of all possible future wealth in spectrum to what may be a few owners.

I take on the full propertarian position for two reasons. First, it is more fun to take on a pure position than a messy pragmatic compromise, particularly as such a compromise has yet to be achieved. Among the purists I would count Thomas Hazlett, Gerald Faulhaber and Dave Farber, whose analyses of the defects of command and control spectrum management have moved the issue of spectrum reform from obscurity to close-to-acceptance, and whose recommendations have great merit.  Second, the qualifications to the pure propertarian position which I propose are based on the deepest respect for and considerable agreement with the premises of the propertarian arguments. 

We may confidently expect that some workable compromise will be made among three possible radio spectrum regimes: command and control, propertarian, and communitarian. The compromise will be based on the relative strength of economic and institutional interests, but theory will count a lot in the balance. The propertarian argument has come from derision to orthodoxy since Ronald Coase put it forward in 1959
, and the communitarian argument is likewise gaining considerable support. My goal is to legitimize a compromise on the basis of a firm commitment to political liberty and private property.

As we shall see from the leading lights of the debate, people such as Yochai Benkler, Larry Lessig, Thomas Hazlett and Gerald Faulhaber, the relevant portion of the debate has shifted over the last decade from whether any spectrum might be owned, to a debate about the right balance among propertarian, communitarian, and command and control regimes. One, two, or three.

The economists, who are the foremost advocates of the propertarian party, believe that the way forward lies through the creation and assignment of property rights in spectrum, and moreover, the permanent alienation of the government’s reserved rights in all spectrum. Their twofold argument does not stop at claiming that property rights are best in some or most cases. Leading proponents of this school also assert that if the government retained rights in spectrum of any kind, then government regulation would in effect continue. This would occur because government would still be deciding which portions of spectrum would be held in common, which in its current licensed tenure, and which would in private hands for exclusive use.
 This situation would retain all the negative features associated with the current, highly politicized regime.

In short, the property partisans, who tend to be economists, argue that the current feudal or socialistic model of spectrum rights must be replaced by the notion that private property is uniquely and not just preponderantly the method to achieve maximum consumer welfare. The property partisans believe the entire history of the development of capitalism is on their side. 

My argument is that the best solution we can achieve – for the time being - is to have three regimes co-existing, and the paper explains why. The basic reason is that, in the radical uncertainty about how propertarian and communitarian schemes would work in practice, both require testing and time to evolve.

Recent Policy Reviews in the Anglosphere

It must be noted that the recent policy reviews of spectrum in the United States
, the United Kingdom
 and Australia
 did not propose that all spectrum be assigned to exclusive private use as private property. 

In Canada the Telecommunications Policy Review was typically cautious. The Panel’s report stated
 that spectrum regulation should be passed from Industry Canada to the CRTC, while spectrum policy would remain with the department. 

“In preparation for this transfer, the Panel believes Industry Canada should develop a new spectrum policy that provides a clear set of policy directions to the CRTC in carrying out its new mandate for spectrum management and regulation. In the Panel’s view, key elements of the spectrum policy trends it has observed in other countries — such as greater reliance on market-oriented approaches in order to encourage and enhance the efficient use of spectrum — should be considered for inclusion in the new policy.”

The remaining portions of the Report that concerned spectrum policy dealt with the rationale for transferring the spectrum management functions to the CRTC, and it did not engage in a serious way the merits of the propertarian and communitarian visions of spectrum tenure. That property rights in spectrum “should be considered for inclusion in the new policy,” is the safest possible recommendation. In essence the issue of spectrum rights was returned to the Department without further guidance.

Accordingly the issue of property regimes in spectrum in Canada is open, and it is conceivable that Canada might engage in serious spectrum reform. As this paper will try to show, there are strong reasons to promote the marketization of considerable portions of spectrum. To that extent, I am in complete agreement with the propertarians.

My Argument: Don’t put all your eggs in one basket 

The policy options available to government can be said to be, with some measure of reasonable assurance, a choice among command and control, privatized market in spectrum, and communitarian holdings. The communitarians are proposing that some considerable portions of spectrum be held in a commons regime, while other portions should be privatized. The command and control model is unattractive to both schools, but might be retained for some purposes. So the debate has in some measure shifted to the propertarians. Are they ready to compromise? What would a compromise consist of? Apparently they are not ready to consider a mixed regime is the best solution. They consider that all spectrum should be moved into private ownership
. Thereafter two options are available. In one scenario, an easement for non-interfering uses might be allowed to underlie what would be privately owned spectrum. This is the view adopted by Gerald Faulhaber and Dave Farber.  In the other option, which is maintained by Thomas Hazlett, whatever portions which would be held in common should somehow be bought back by political action, as one would buy the area for a public park from several private land owners. (That there might be easier ways to reserve land for a park, by reserving it in the initial land disposal, seems not to have his favour).

The relevant question is whether Canada is going to have a mixed regime or an exclusively private one. It is likely that some important portions of spectrum will held in private ownership. It also becomes less and less likely that Canada will fail to follow the United States into some reasonable experiments in communitarian holding of spectrum. 

I shall address the propertarian arguments first, then the communitarian or system architecture approach, then the propertarian critiques of and adaptations to the communitarian, and finally assess the state of knowledge with a view to advising how governments might weigh the evidence.
The Propertarian Arguments

The basis of the attack by the propertarians is that the current system of allocations to use and assignments to users, established in the early decades of this century in the United States, Canada, and elsewhere, is the same as the command and control system that generates incumbent advantages, inefficiency, and artificial scarcity in a socialist economy. 

The American, Canadian and other systems of spectrum management are in essence identical. 

· The basic rule is that spectrum may only be held by licence of political authority, so that the process of receiving licences always comports a significant element of political favour.

· Nothing may be done with the spectrum so assigned except as the terms of the licence stipulate.

· Spectrum licencees may not trade, subdivide, lease or sell their spectrum.

· Spectrum allocations are ultimately governed by international treaty.

Accordingly, attacks on the American process of spectrum management apply to any comparable system, and ours is a comparable system.

The foundational argument for private property rights in spectrum was made by Ronald Coase in 1959.
 Professor Coase observed that spectrum was licensed as if the United States were a planned economy, and he argued that substantial inefficiencies would arise as a result. His ideas were considered radical in their time, and have gained traction slowly over the intervening period. Auctions for spectrum have partly accommodated his ideas, but the spectrum thus “bought” remains a commodity that cannot be traded.

Thomas Hazlett
 and Gerald Faulhaber
 have been attacking the planned economy of spectrum for years. Speaking of the great economist, Prof. Coase, Faulhaber writes:

“However, the partial adoption of Coase’s ideas is perhaps best viewed in the broader sweep of policy thinking of the latter half of the 20th century, towards market-based allocation mechanisms and away from administrative and regulatory allocation mechanisms, popularly referred to as deregulation. This mode of economic thinking has become something of the received wisdom in policy circles, both in the US and abroad. The partial acceptance of Coase’s ideas concerning market-based allocation of spectrum licenses coincided with the acceptance of market-based approaches over regulation approaches to policy issues.”

Hazlett’s blistering attack on the spectrum regime
 is compelling. The “public interest” standard by which regulators make spectrum decisions accommodates any decision the regulators choose to make, for what is not in the “public interest”?

“The public interest standard gives rise to a regulatory architecture that is genetically hostile to efficiency. Consumer interests are dependably eclipsed by special interests. Public interest rule makings are open-ended. The merits of entry are considered in the broadest possible context, forcing regulators to gauge the social benefits of competition ex ante. That requirement front-loads the regulatory process, substantially raising the cost of entry. Allocations are then made on a case-by-case basis, and rules adopted in one proceeding may be rejected in another. This further swells the pre-entry certification process, again deterring market competition. The sum procedural total is that the public interest allocation system is booby-trapped against new rivals, an irresistible “attractive nuisance” to anti-competitive constituencies.”

On regulatory gaming:

“What is problematic in spectrum allocation policy, however, is that the incumbent has incentives to combine the interference problem with the (incumbent’s) market structure problem. Indeed, the opportunity to deter competition by leveraging interference concerns is the primary manner in which technical spectrum issues will enter the incumbent’s calculus.”

Hazlett cites chapter and verse the history of the effects of FCC regulation on limiting competition and promoting the interests of incumbents. He concludes:

“The regulatory system is seen to systematically suppress competitive entry, block efficient spectrum use, and protect obsolete technologies from innovative challenge. These outcomes prevail due to structural attributes of the spectrum allocation system:

The FCC determines bandwidth use top-down.

Entrants wishing to compete or innovators attempting to develop new wireless

technologies must apply for permission, and assume the burden of making a public interest showing.

The public interest standard relegates consumer welfare to one interest competing among many.

Incumbent licensees and their allies, including interest groups benefiting from cross subsidies, have incentive and opportunity to obstruct competitive forces through FCC rule makings. Protected interests enjoy substantial advantages in influencing Commissioners and their over-seers in Congress and the Executive Branch.

The costs of excessive entry are very well represented in FCC decision making.

The costs of insufficient entry––including the costs of delaying entry eventually deemed to be in the public interest––are dramatically under-represented in FCC decision making.
“Many analyses of spectrum regulation note similar results, but attribute such outcomes to the innocent, confused origins of broadcast regulation. Despite their sharply divergent normative prescriptions, Ronald Coase and Newton Minow both believe that errors by policy makers in the earliest days of radio law led to unanticipated anti-social consequences. I believe this to be an incorrect reading of history, one that leads to a basic misunderstanding of the structure of regulation. The overly conservative legal framework in spectrum has achieved precisely what was sought by the political coalition instrumental in enacting the 1927 Radio Act. Understanding the linkage between system design and system performance leads to clearer diagnosis of spectrum policy ills, and to more effective reform.”

In Hazlett’s view, the system we have in Canada and the United States was designed to produce spectrum shortage so that the regulation of broadcasting for political and cultural purposes could be more easily justified. Whether this is true or not, it illustrates the extent to which both sides of this debate tend to share a common, negative view of the dangers of regulation, though they differ in the remedies
.

Hazlett continues in his article to consider the opposing communitarian view, which he rejects on a number of grounds, which will be discussed further. He then addresses various objections to the total privatization of spectrum, and counters objections that might come from various sources, including the broadcasting and public safety sectors, or that privatization might produce unwanted economic windfalls from incumbents. 

“The normative goal of spectrum reform should be to enable market allocation of radio spectrum. FCC planning would yield to private, decentralized decisions determining radio wave use. Government would facilitate the definition and adjudication of rights, while allowing firms and individuals wide latitude to discover the most advantageous means for providing wireless service to the public. Just as the ultimate deployment of spectrum is not easily forecast, new regulatory institutions will largely depend on spontaneous development. Basic principles can fundamentally alter the legal framework, but specific rules and administrative details must be resolved in legal processes to follow such basic reforms. Proposals of interested parties and trial and error will be required to fill in the details, as in the standard evolution of law.”

The attraction of this approach is that it envisages the transformation of a system of regulatory governance into one where private property rights, markets, and an efficient “spectrum court” solve the problems of spectrum allocations and efficiency without further need for the existing regulatory apparatus.

Hazlett again:

“This combination of institutions––a spectrum registry, binding arbitration with time limits, the option of immediate entry where liability is voluntarily assumed, and an expert Spectrum Court to back it all up––would encourage entry while protecting existing service providers from appropriation or interference. Fundamentally, it would replace the regulator with wide discretion with a regulator with little or no discretion––in short, a judge. The net effect would be to flip the top-down spectrum allocation structure. Users of spectrum would have the presumptive right to use whatever radio waves were unoccupied; service providers––and, via imputed demand, their customers––would allocate radio spectrum bottom-up.”

He expressed his reform program in the following table of small, medium and large reforms.

	Spectrum Policy Liberalization Summary

	Small
	Medium
	Large

	Spectrum registry
	Overlay Rights – liberate the TV band
	Abolish the FCC; grant private rights to bands under priority-in-use

	Competitive Bidding for Public Safety Services
	Underlay rights – unleash ultra wideband
	Create a Spectrum Court (with Registry) to adjudicate claims under property law

	Federal spectrum Budget
	
	Binding arbitration for interference disputes

	
	
	Use expert agency (NTIA?) to study markets, recommend taxes/subsidies


Hazlett reminds us of the obvious truths of the market system: private property allows markets to allocate resources, not bureaucracies, and it disciplines uses and users. 

Assessment

The foundational assumption of the propertarians is that a few basic decisions will suffice to eliminate the spectrum planning apparatus. The planned economy of spectrum management is very complex, as are all planned economies. Markets work through the application of quite simple rules about prices, which contain all the information that is needed to summon forth the required types and quantities of goods and services. Hence the confidence which economists have in their arguments: property rights and prices characterize the rest of the economy – why should they not in spectrum? A few decisions, such as creating property rights and allowing their enforcement through actions in trespass, will reliably get rid of the planned economy of spectrum. Some argue
 that an easement of non-interfering uses can accompany the bundle of property rights, so that a commons approach might co-exist with property rights. Once the basic decisions have been made: privatization, appropriate rights of redress, and easements for non interfering uses, then time, technological advances, and litigation will sort out the difficulties. 

The propertarians’ views are buttressed by the history of socialist systems, whose essence was the state control of resources. The great experiment in socialist economics was run in the past century under the banner of Marxism-Leninism. The historical results are conclusive proof that central command of the economy is a dismal failure, for reasons pointed out by Friedrich Hayek in The Road to Serfdom. Hayek’s argument, bravely advanced in 1941 when economic planning was thought to be both inevitable and good,  was that prices were the only thing needed to summon forth from producers the goods required by consumers. Socialist measures (whether national- or international- socialist) destroyed the information value of prices in various ways, rendering the economy subject to the will of various actors, and ultimately, in a centralized system, the ruler. The politicization of all prices rendered the information value of prices nil. Hayek’s argument went like this. The ruin of the pricing scheme by political interference in sector after sector engendered distortions and disruptions, which in turn generated from the beleaguered portion of the electorate calls for more state control to handle the resulting crises. In the great social and economic turbulence ensuing from ill-advised interference in the market, the call for the ‘strong man’ to impose order had increasing resonance. Hayek elegantly linked the cybernetic argument for pricing as an information feedback system to the political implications of interfering with the market. It remains a cogent and compelling case for political liberty, the free market, prices, and the property rights that sustain the market. The collapse of the Soviet Union after 1989 provided the undeniable proof that theories such as Hayek’s were not merely conceptually elegant but had pragmatic consequences. 

Consequently, the prestige of the market and market-based theories has seldom been higher. The twentieth century seems to have provided the definitive answer to the question whether markets are or are not more efficient than planned economies. 

Since they are, what is this fully socialist command and control model doing at the heart of our most important technological deployments? Kevin Werbach
 believes that the economists’ attack on spectrum policy was part of a larger project to demolish the foundations of scientific management
, which is his term for the planned economy. 

Yet it is appropriate to ask Lawrence Lessig’s question in relation to intellectual property: if private property is good, will more of it necessarily be better?  To this the communitarian or system architecture proponents would say ‘no’.

The Communitarian Arguments

I begin with the system architecture arguments of David P. Reed, a scientist and one of the team that worked on the creation of TCP/IP, the protocol that created the Internet
. Reed may be relatively unknown in legal-academic circles but he is listened to respectfully in this scientific/legal/policy debate. Reed’s comments
 to the FCC’s Spectrum Policy Task Force, whose report
 was issued in 2002, challenged every conception underlying the propertarians’ arguments.

Reed thinks that the metaphor of private property rights, particularly those related to land, governs our thinking, and must be abandoned.

“What we now know about the physics and architecture of RF communications contradicts the "property" model of spectrum.

Yet the entire tradition and practice of managing wireless communications technologies in the broadcast, communications, and telephony industries is firmly based on a legal "metaphor" that equates spectrum allocations with rights in physical property, such as land use rights. Since uncoordinated use of spectrum can lead to problems of interference, coordination of spectrum usage is known to be necessary. The "metaphor" of property rights has been used to structure that coordination by subdividing available capacity among users so that interference is avoided.  This subdivision assumes that the available capacity that can be used with a given technology is fixed, so that the goal is to apportion the fixed capacity among the uses with the goal of optimizing overall societal benefit.”

Reed argued more formally in his comments to the FCC’s Spectrum Policy Task Force that:

“the foundation of a sound economic and regulatory approach to managing radio communications in the US and worldwide cannot and should not ignore fundamental advances in the understanding of communications technology that have been developed in the last few decades...

There is a “new frontier” being opened up by the interaction of digital communications technology, internetworking architectures, and distributed, inexpensive general purpose computing devices.   This new frontier cannot be addressed by a model that awards the telecommunications operators exclusive rights (such as “spectrum property rights”) that can be used to “capture” the value yet to be produced by innovators in underlying technologies or applications.”

The underpinning of this view is the fact, according to Reed and others, that capacity can increase with the number of networked nodes in a system.

My argument is based on a simple but crucially important technical fact: the useful economic value in a communications system architecture does not inhere in some abstract “ether” that can be allocated by dividing it into disjoint frequency bands and coverage areas.  Instead it is created largely by the system design choices – the choice of data switching architecture, information coding scheme, modulation scheme, antenna placement, etc.

The most important observation about the impact of systems architecture on economic value is this:   there exist networked architectures whose utility increases with the density of independent terminals (terminals are end-points, such as cellular telephones, TV sets, wireless mobile PDAs, consumer electronic devices in the home, etc.)  Network architectures provide tremendous gain in communications efficiency on a systems basis – I call this cooperation gain, because it arises out of cooperative strategies among the various terminals and other elements in a networked system.  (It should be emphasized that cooperation gain is not available to non-networked systems at all).
  
Further, Reed points to the fact that our understanding of communications systems is undergoing vast transformations, that the number of networked devices rather than persons will explode, and that the capital costs of such devices will be borne by users rather than network operators, on the model of computers today. Rather than focusing backward on what we already know, Reed argues for an openness to innovation in systems architectures.

Two developments have reshaped how we must think about communications networks: internetworking, of which the foremost example is the Internet, and digital signal processing. Spectrum policy should be predicated on three premises:

1. Radio systems should form networks;

2. Radio systems will be interconnected to non-radio communications networks, it no longer being sensible or possible to limit a particular application service to a particular medium of transport; and

3. In the not-too-distant future, all radio systems will be based on digital signal processing, and thus will have cognitive radio capability. By cooperatively sensing and manipulating their electromagnetic environment, a network of software-defined radio transceivers can adapt to their physical environment to match demand much closer to the capacity achievable by joint action of a group of radios.

Reed questions the usefulness of bandwidth as a measure of capacity in any system more complex than one sender and one receiver, and proposes new measures
:

1. transport capacity, which is the maximum achievable transport usage among terminals, where transport usage is defined as the number of corrected bits in the message multiplied by the distance between the original source terminal and the ultimate destination terminal.

2. channel transport efficiency, which is the ratio between transport capacity and the sum of the radiated energy added to the system by all transmitters.

“An ideal system architecture and economic approach would sensibly maximize both the transport capacity of a system and the channel transport efficiency, subject to the constraints of actual communications demand.”

This optimal efficiency cannot in theory be achieved because, first, actual demand cannot be modeled, and second, optimal assignment of energy use in the system requires the transfer of information among terminals, which is a form of overhead.

Reed then refers to new findings which indicate that, in certain conditions, the capacity of a system to bear information can grow with the number of terminals in a certain space. There is not yet a formula which accurately predicts the transport capacity for N terminals randomly distributed in a fixed area, though it is known that “adaptive network architectures that involve cooperation among all of the communicating entities create radio systems whose capacity can scale as demand increases.” 

Reed labels this phenomenon cooperation gain. 

The argument now moves to the matter of interference, which is of direct importance to the propertarian conception of rights in spectrum. Reed proposes that the engineering notion of interference that we currently use measures inappropriate things, and that what is needed is a measure of the information rate delivered by the system as a whole among all the terminals involved. What is called “interference” is in many cases irrelevant, says Reed. Absent incentives in the regulatory process to engage in cooperation gain, radio licensees will argue about the wrong measures. FCC regulations focus on limiting radiated power from a particular antenna. As the density and capacity of radio networks increases, there is no need to use high radiated power to overcome environmental noise.

Reed’s second criticism of regulatory policy is that it actively prohibits the internetworking of signals. He cites four policies:

· most bands and services bar “repeaters”, on the basis that repeaters make accountability for interference difficult.

· Interconnection among networks operating in different bands is banned in many cases, or restricted by specification of particular architectures; 

· Specific bands are reserved for different “services” – that is, different kinds of applications ad different kinds of content;

· Content is exposed in an insecure manner to all who can receive the signal, and the use of security measures is discouraged.

Consequently, Reed argues for their elimination.

To implement this program, he calls for the creation of a radio-based equivalent to the Internet Protocol, so that signals can ride over various platforms, and so that efficient use of the shared medium can be made by protocols that adaptively manage power and achieve significant cooperation gain. Next, significant spectrum capacity should be opened sequentially so that the next generation of hardware, software and protocol suitable for software-definable radio can be used. New technologies can overlay existing spectrum usage until the older technologies are gradually retired.

He concludes:

“The open and largely user-financed framework of the Internet architecture has indeed changed the face of wired communications over a period of 25 years.  I believe that we are at the very beginning of a similar 25-year revolution.  But we cannot create that revolution without changing the fundamental structure of radio regulation to focus on adaptive, digital, internetworked radio systems, financed by users rather than operators.”

The power of Reed’s argument, which is recognized by Faulhaber and Hazlett
, is that he invokes the basic concepts that have made the Internet what it is: internetworked and financed by the users themselves. 

David Reed is not alone in making these kinds of technical arguments for a commons regime. Engineers making similar claims about the need to adapt spectrum policy to technology include the engineers Dave Hughes
, Timothy Shepard
 and Jon Peha
. Hughes makes the standard argument of the engineers that spread spectrum is resistant to interference and renders obsolete the spectrum scheme predicated on exclusive use of frequency division channels. Shepard’s PhD thesis in electrical engineering
 proved the utility of spread spectrum and a scheduling algorithm of his devising to allow multi-point, multi-hop radio communication devices to communicate without interference. Peha, a senior professor of computer engineering at Carnegie Mellon University, has written a great deal about shared use of spectrum
. The synopsis of Peha’s “Wireless Communications and Coexistence for Smart Environments”
 reads: 

“Technology is emerging that will support the pervasive deployment of small intelligent devices that serve their owner and communicate using wireless transmissions. Collectively, these devices would provide a smart environment. Before this vision can become a reality, significant challenges must be overcome in the design of access protocols, and in spectrum management policies. Some devices in a smart environment must be able to communicate, and all devices in a 
smart environment must be able to coexist without excessive mutual interference. This article discusses various methods of achieving these goals, and the fundamental trade-offs involved. Some of the alternative methods include the allocation of unlicensed spectrum for this purpose, establishment of an etiquette that constrains access protocol designs, adoption of a full standard for access protocols, and the creation of a spectrum band manager.”
From my limited readings in the subject, Peha’s engineering views on the feasibility of these devices are considered orthodox by the standards of spectrum engineers.
We turn now to a legal philosopher’s interpretation of this issue. Yochai Benkler
 has taken up the communitarian cause in a profound way. His “The Wealth of Networks: How Social Production Transforms Wealth and Freedom”
 is the foremost theoretical defence of peer production, which he sees as the re-emergence, under conditions made possible by the technologies associated with the Internet, of significant economic wealth generation that is neither commanded by the hierarchical relations of the firm, nor by the exchanges of the market. Linux, Wikipedia, Apache software, multi-user game worlds and SETI at home
 are examples of cooperative endeavours where no money is exchanged, time is freely contributed, and the resulting product is given away. Together with his other essays, including especially “Overcoming Agoraphobia: Building the Commons of the Digitally Networked Environment”
, Benkler has created the most significant theoretical challenge to the propertarian thinkers. Writing in “Some Economics of Wireless Communications”, in 2002, Benkler speaks of the debate between the propertarians and communitarians:
“Just as this call for more perfect markets in spectrum allocations began to emerge as a real policy option, a very different kind of voice began to be heard on spectrum policy….The argument was that technology had rendered the old dichotomy between government licensing of frequencies and property rights in frequencies obsolete. It was now possible to change our approach, and instead of creating and enforcing a market in property rights in spectrum blocks, we could rely on a market in smart radio equipment that would allow people to communicate without anyone having to control the spectrum. Just as no one owns the Internet, but intelligent computers communicate with each other using widely accepted sharing protocols, so too could computationally intensive radios. In the computer hardware and software markets and the Internet communications market, competition in the equipment market, not competition in the infrastructure market (say, between Verizon and AOL Time Warner), was the driving engine of innovation, growth, and welfare. This approach has been called a spectrum commons approach, because it regards bandwidth as a common resource that all equipment can call on, subject to sharing protocols, rather than as a controlled resource that is always under the control of someone, be it a property owner, a government agency, or both.” 

Benkler asserts that “spectrum” is not even the right object of policy. “The correct

object of optimization is wireless network communications capacity.
” He likens “spectrum” to “trade with India” when the correct policy goal for 18th century England would have been maximizing national welfare. The proponents of more competition in the 18th century England might have spoken of breaking up the East India Company monopoly into 1000 exclusive property rights to trade with India, which would have missed the point. Benkler muses on what the new school of 18th century economists might have proposed was the correct policy prescription: 

“Following Ronald Coase, they might say that if the definition of the property rights did not follow at least approximately efficient boundaries of the resource used, transaction costs could cause the property system in question to be persistently inefficient. In this case, they would muse, maybe there is no naturally bounded resource called a right to trade with India, and so there is no efficient delineation of property rights in trade. An absence of property rights, treating the right to trade with India as a commons open for all to take as they please, would be better. They might give it a catchy name, like, free trade.”

In “Overcoming Agoraphobia”, published in 1998, Benkler proposed that the treating of spectrum as a “resource” engages our thinking in the wrong direction.

“The rhetorical effects of treating spectrum as “a resource” obscure the more important choice to be made with respect to radio communications: whether to regulate them by centralizing control of wireless communications or, alternatively, by establishing a means of allowing users to coordinate their wireless transmissions multilaterally. Once we understand that the question is how to regulate the use of equipment, not of “a resource,” we will be able to recognize that we have alternative regulatory models in our society. In the case of cars or networked computers, which involve similar coordination problems, our social choice has not been to give a small number of users an exclusive license or property right to control an input essential to effective use of the equipment. Instead, in the case of automobiles, we have chosen to allow anyone to buy and use the equipment, subject to certain “rules of the road” that allow equipment users to coordinate their use and avoid interference. In the case of networked computers, we have relied primarily on industry and professional standard setting-procedures, and on competition in the equipment and service markets.”

By 2002, Benkler felt confident enough to assert that 

“the present state of our technological knowledge, and the relevant empirical experience we have with the precursors of open wireless networks and with pricing in wired networks, lean toward a prediction that open wireless networks will be more efficient in the foreseeable future. This qualitative prediction, however, is not sufficiently robust to permit us to make a decisive policy choice between the two approaches given our present limited practical experience with either.”

He then refers to the arguments of the propertarians, and states that there is no evidence that a system which sells rights in all spectrum would be better than one “which largely relies on equipment- embedded communications protocols that are permitted to use bandwidth on a dynamic, unregulated basis.”

Benkler concludes: 

“The tradeoff between spectrum property markets and open wireless networks is primarily a tradeoff between the total capacity of a network and its rate of increase on the one hand, and the efficiency with which a given capacity is allocated among competing uses on the other hand. Spectrum property-based markets are likely to grow capacity more slowly than open wireless networks. Because they will price usage, however, they are in theory likely, at least at peak utilization moments, to allocate the capacity they have more efficiently than would an open wireless network. Open wireless networks, however, are likely to increase capacity more rapidly, and if unconstrained by band use regulation, could increase capacity at the rate of growth of computation. Some research suggests that they may even be able to increase capacity proportionately with the increase of demand. Our experience in wired networks, both the public Internet and proprietary corporate networks, has been that strategies that have relied on rapid growth of capacity have been widely adopted, while strategies that assume slow growing capacity and seek efficiency through pricing to achieve quality of service assurances have not.”

He therefore concludes that it is not now possible to definitively opt for a market-based system envisaged by the propertarians, or the commons-based approach. Rather it would be advisable to allow both to go ahead in large-scale experiments, and make provision for gradually getting back spectrum into the government’s hands if one or another proves a failure.

The point which Benkler stresses, properly in my view, is that the conditions under which we receive and produce information are the primary conditions of citizen participation in the networked information economy. This ought to be a concern as much to liberals as conservatives, to individualists as to communitarians. The spectrum policy debate engages these issues because wirelessly connected devices allow us to share and produce, not merely consume, and allow us to do so without being subject, in principle, to the squeeze which network owners can place upon the last mile of connectivity. The resulting ability to shape what the end-user can see, engage in, or send back out to the universe of connected people is sure to be exploited. The history of common carrier regulation indicates that carriers will exploit every weakness in the regime to squeeze profit, since the owner of the infrastructure retains the incentives to do so, and further, “as long as the network is built to run through a central organizational clearinghouse, that center remains a potential point at which regulators can reassert control or delegate  to owners the power to prevent unwanted speech by purposefully limiting the scope of common carriage requirements.”

The central thesis of Benkler’s The Wealth of Networks is that

“The networked information economy makes it possible to reshape both the “who” and the “how” of cultural production relative to cultural production in the twentieth century. It adds to the centralized, market-oriented production system a new framework of radically decentralized individual and cooperative nonmarket production.”

Spectrum policy is linked to these to these larger issues because user-owned, or collectively owned, infrastructure is now a real and practical possibility. The successful adoption of wireless standards such as 802.11g is a portent of the future. In principle, this kind of technology allows users to own or co-own equipment in the same way that the computer revolution shifted the costs of technological change onto the end user. The possibility exists that the filtering agents which characterized the 20th century: Hollywood, the music industry, and capital intensive carriers, may be displaced, replaced, or seriously diminished in their sway over communications and cultural production. Some mourn the loss of the gatekeepers
; most realize that the gatekeeping function was an artifact of certain technological and legal conditions. With the transformation of technological conditions we are undergoing in computer power, the legal framework will be reinforced to protect old business models, as in the Digital Millennium Copyright Act
, until such time as purely legal constraints on new technology are proven to work, or are abandoned because they do not.

Thus a choice between policy aimed at fostering smart radio equipment owned by individuals, or one which favours granting significant ownership of the spectrum to large private interests, engages broad and important political and social questions.  I shall address them further at the conclusion of this paper.

The Arguments Against Communitarian Spectrum Policy

There was a period when the communitarian argument was derided, but by the early years of the first decade of the 21st century some economists had successfully integrated the communitarian critique into their arguments. A foremost example is the work of Gerald Faulhaber
, an economist at Wharton, who, together with Dave Farber
, a retired professor of computer engineering at Carnegie-Mellon University, has integrated the system architecture critique into their propertarian arguments.

The technological underpinnings of the communitarian critique of property rights consist of ultra-wideband radio, which is a special case of spread spectrum technology, and ‘agile’ radios. Ultra wide band (UWB) trades off emitted power for bandwidth. Emitted power is extremely low, so low as to constitute ‘noise’ for other radios not so equipped, and hence UWB does not cause interference. Agile radios determine whether a portion of spectrum is presently in use, and if not, make use of it, even for milliseconds.
 As Faulhaber and Farber remark, “as long as there are sufficient frequency bands so that the agile radio pair can always find an unused band, agile radio achieves a more efficient use of bandwidth without interference with existing licensees (or owners, in a property rights market regime).

The combination of UWB, agile radio and other technologies creates the possibility of mesh networking, in which a neighbourhood of linked computers shunts the traffic from one neighbour’s node to the next node until a central access point is reached, whereafter signals can go to the Internet or a telephone network. Confirming the views of David Reed, Faulhaber and Farber wrote:

“…mesh networks actually increase their capacity as the geographic density of users increases; in other networks (such as cellular), increasing density actually decreases available capacity because of interference.”

They then establish that the choice between a property regime and a commons should be decided on two criteria: scarcity and transaction costs. If a resource is scarce then a price can allocate it more efficiently than any other system. In radio terms, if a resource is excessively used, the result is interference. “If the resource isn’t scare, then a commons regime works quite well without incurring the costs of a property rights regime.”

Faulhaber and Farber maintain that:

“The structure and magnitude of transaction costs determine the boundary between efficient regimes. If transactions costs of a property rights regime are quite high, then the costs of the tragedy of the commons must be quite high indeed to justify using a market regime. If the costs of a property rights regime are relatively low, then it is likely more efficient than a commons regime even at low levels of contention costs.”

They authors propose two property regimes that in their view release both the power of the market and the new sharing technologies:

1) fee simple ownership with a non-interfering easement: In this regime, people would buy, sell, lease or own spectrum with the condition that others might use it so long as they did not cause meaningful interference.

2) Pure fee simple ownership: People would hold the spectrum absolutely, and others could use it only on condition of payment to the owner. Agile radio user would negotiate access in a market.

Radio receivers would be governed by industry standards, so that, at the price of additional machine intelligence, radio receivers in adjacent bands would be fitted with the capacity not to be interfered with.

The advantages of the regime proposed by Faulhaber and Farber, in their view, is that it establishes the benefits of the commons regime in the midst of a property rights regime. They predict that, after a short period in which massive amounts of spectrum become available, and hence in which there is no scarcity, purely commons-based spectrum bands will become crowded as ingenuity finds uses for it.

They also insist that the creation of the bundle of rights that constitute property n spectrum must be accomplished before any attempt to institute markets, and in this regard they refer, as many others in this field do, to the work of DeVany.
 They also predict that the establishment of this bundle of rights, essentially of several dimensions of output, will be hotly contested.

When this task has been accomplished, they propose a “big Bang” auction in which all spectrum, including that used for military and public sector purposes, is made available for sale.

The importance of the Faulhaber-Farber paper was that it accepted the technological and system design critique of the communitarians to a considerable degree, and proposed that the easement for non-interfering uses establishes the commons within a private property regime.

In a later paper
 “The Question of Spectrum”, published in 2005, Professor Faulhaber reviewed the evolution of the debate, as it moved from an ideological clash to something more practically oriented: 

“What is perhaps more important is that both sides recognized the importance of transaction costs and dispute resolution in determining the optimal regime for the future of spectrum. This changed the tenor of the debate from philosophical/ideological to practical and results-oriented. At the end of the day, what matters is how effectively either regime gets spectrum into the hands of those who value it most. Commons advocates claimed that a market in licenses would have large transaction costs and dispute resolution would be very costly. Property rights advocates noted that commons advocates had yet to address the problem of transaction costs and dispute resolution in a commons system, but simply hoped that a regulator would resolve all such problems, without addressing the costs of regulation.”

Reviewing the evolution of spectrum regulation at the FCC, and noting the kinds of proceedings in the old command and control system was attacked by all, Prof. Faulhaber concluded:

“This suggests that the traditional regulatory regime, universally despised by virtually all commentators and apparently the FCC itself, is being replaced by a regulatory regime that will contain within it both commons-managed spectrum and property rights/flexibly licensed managed spectrum (along with a legacy command-and-control sector, at least for some time). Should these trends continue, it is likely the end-state of this evolution is end-state regulation (as distinct from traditional regulation) which in brief consists of a regulator overseeing all spectrum, of which a large fraction is flexibly licensed-managed, a large fraction is unlicensed commons-managed, and a diminishing fraction is traditionally regulated. In the flexibly licensed-managed spectrum, licensees would own the licenses and could buy, sell, lease, subdivide and aggregate licenses, and use their spectrum for a wide range of uses at their discretion. They may also be subject to a noninterfering easement. The commons-managed, unlicensed spectrum would be subject to continued regulation as it is today. As conditions changed, the FCC could adjust the assignment of spectrum to commons vs. property rights, could change the rules under which each commons-managed patch of spectrum was governed, and may even change the property rights of licensees should they deem it necessary.”

Nevertheless, the overarching issue remains in his mind what kind of legal regime shall govern spectrum. He dismissed command and control, such as it now exists, by the common consent of both propertarians and communitarians. He also rejects the commons as a possible overarching legal regime for all spectrum, as it would eliminate in principle any option for private or public management using exclusive use.

The real options are the end state regulation spoken of above, essentially a mixed regime of property, commons and some command and control, and the property-rights regime. The critical difference between the regimes is the role of regulation. 

“In the pure property rights regime, regulation is largely replaced by careful construction of property rights to avoid interference, operation of the market, and support of the judiciary for dispute resolution. Today’s regulators are relegated to setting rules and regulations only in frequency bands for which they are the licensees, and their power is no more than that of any other licensee (emphasis added –TMD). In the end-state regulation regime, the regulator continues its overarching role of allocator of frequencies, arbiter of protocol and technology choices, and adjudicator of disputes, as today. The regime does offer licensees much greater freedom to use the market to buy, sell, and lease their licenses, which of course would still be subject to ultimate regulatory control.”

The regime proposed implies that the rights of government over the whole of spectrum would be no more than the rights of government over land already put into the private market. Once out of the government’s clutches, the spectrum is irrevocably gone, and the government would have no more role in shaping the architecture of spectrum use among competing uses and users. Indeed, to speak of the government being a “licensee” of spectrum it presumably would own in this scenario is something of a misnomer. It is the owner, but it has no superior right to any other owner.

His conclusion about end state regulation is that 

“as long as there is a regulator to complain to, market participants will complain and the regulator will be forced to respond. The scope and intensity of regulation inevitably expands to meet the demands of market participants.”

How do we get out of this conundrum? Regulators are poor at settling disputes, and dispute hearings become the back-door for more interventions by parties anxious to improve their market positions by inconveniencing their competitors rather than serving their customers. Faulhaber sees more hope in courts than in regulators for the resolution of disputes, and here he makes a key point in his argument:

“The need for technical expertise by courts or regulators to enforce property rights is a signal that the property rights are too complex and too complicated for normal people to understand. The problem is solved, not through specialized courts or regulators, but via a simple, clear, measurable conditions on spectrum licenses.”

It should be noted that these “simple, clear, measurable” conditions have yet to be established by any significant spectrum regime, though some elegant proposals of Arthur DeVany et al., have received respectful attention since their publication in 1969.
 Licences would specify a location, a frequency band, power levels, time of day, and direction, if necessary.

Violations of licences would be remedied by trespass law, with neighbours able to obtain injunctive relief without the necessity of showing damages. No balancing of interests is required to obtain the injunction. The use of claims of nuisance has been examined and found to be too cumbersome to be of use in spectrum cases.

Coupled with the easement for non-interfering uses, which Faulhaber and Farber proposed in their joint 2002 paper, Faulhaber believes that the combinations of rights and remedies he sets forth grants all the benefits of the commons within a property rights regime. He argues that a property rights regime will handle the introduction of new protocols better, permit greater flexibility in the introduction of greater power outputs, provide incentives to the reduction of power outputs, allow more flexible expansion of bandwidth for more popular uses, and generally afford superior solutions to foreseeable problems than end state regulation – the mix of private, communal and command and control systems. The mixed system still relies on regulation to sort out the problems of overuse (tragedy of the commons) that befall it. In the overall appreciation of the choices, Faulhaber considers the choice between the mixed system and the more purely propertarian one, what he calls the overarching legal regime, to be a choice between regulation and the market.

The Metaphor of Land – Practical Issues with Communitarian Regimes

We tend inevitably to think about spectrum rights to in terms of land. Land is capable of subdivision, aggregation, whole or incomplete rights (fee simple versus rental for instance), permanent or temporary alienation. Property in land is well understood, and the history of land tenure in England gives ample proof that “enclosures”, the privatization of land tenure, gave rise to tremendous increases in agricultural prosperity
. The resulting erasure of land held in common has many echoes in the current debate between propertarians and communitarians in spectrum policy.

It seems true that what it would be like to organize one’s social behaviour in a commons regime has not yet been completely thought through, nor can it be, absent a science fiction writer with an interest in spectrum policy. A very sincere attempt to work through some of the implications of a communitarian regime in spectrum has been put forward by the lawyer Stuart Buck. It is called “Replacing Spectrum Auctions with a Spectrum Commons”
. In it, the intrepid Mr. Buck canvasses the extensive literature on regimes of common resource management, worldwide. Paying homage to the gods Lessig and Benkler, and quickly sorting through the engineers’ testimonies for the viability of UWB, spread spectrum, agile radios and the like, he arrives at regimes of common property management (CPR). It appears that there is an abundant literature on the subject, accompanied by deep thinking about the various rules that prevail, together with astute analyses of what kinds of behaviour ensue, so that resources are depleted (cod fisheries) or preserved and enhanced (Swiss pasturage). The whole intent is to counter the famous article of Garret Hardin’s on “The Tragedy of the Commons”, which forms one of the conceptual underpinnings of the propertarian critique
. Too many cattle on a piece of grass and they will erode the resource, starve, and impoverish their owners who have not managed to regulate the number of cattle on the grazing land in some ecologically and economically sound way. 

Buck’s extensive readings
 have led him to conclude:

“The theory that complete privatization or complete governmental control (as in socialism) are the only solutions to the tragedy of the commons is simply not empirically accurate. The past decades have seen literally thousands of studies that demonstrate the existence and viability of commons regimes.69 Theorists have shown that "no specific property regime can be expected a priori to provide the solution to the tragedy of resource degradation."70 It is simply naive to persist in the blind invocations of the tragedy of the commons that characterize discussions of the spectrum, especially considering that the spectrum (unlike other properties) is non-depletable and may soon approach non-rivalrousness with certain new technologies.71
His readings in collective management regimes have led him to the conclusion that property held in common is not property used without restraint by users whose numbers cannot be limited. To the contrary, effective management of collective resources involves society and societies, many organized along the lines of private clubs which are anxious, on the whole, to maintain membership levels. To the extent the market is displaced, collectives work out highly sophisticated social practices that go into regulation much more deeply than say, the general regulations of the spectrum regulator, such as the FCC or Industry Canada. Buck’s article delves into the nature of the regulations and social rules of collective property management, which he labels CPR.

The main thrust of the Buck paper is a consideration of the rules that govern successful collectives which manage common property. The net impact of reading these conditions, which were extensive and intrusive, made me consider quite deeply what it would be like to be a member of such a collective, and for my part, unless there were special club-like advantages that went with the management collectives, it made regulation by municipal government of local antennas used in meshed networks seem relatively attractive option.

Stuart Buck’s emphasis on the collective management of resources (such as for lobster fishing, pasturage, or irrigation water) by traditional groups has come at the expense of considering social regulation much more familiar to us: city hall. The reason why local municipal regulation may play a role, unless pre-empted, is that cities may decide that their economic future will be improved by making investments in infrastructure to assist connectedness. One such competitive advantage for towns and cities may be a favourable by-law regime that assists the placement and uses of antennas suitable for a wirelessly networked citizenry.

In my opinion, it is not clear at what level the common interests of users of certain devices will be socially organized so that a commons is manageable. Will it be a matter for neighbourly bargaining? Private clubs? Lawsuits? City Hall? The province? The federal government? If the spectrum commons turns out to be most suitably organized by groups of people forming users’ clubs, the spectrum thus used by these club members must be managed among the members and its uses coordinated with the others users of spectrum having the same characteristics. (I do not say “frequency” because the word itself may by then connote an obsolete way of dividing the asset).

One factor which keeps the rule-making of private societies tolerable is that people can join or form new clubs, or elect to replace tighter club-like expectations with more impersonal rules established at the level of municipal by-law. One can easily imagine that a commons regime will facilitate all kinds of user-group formation, not only of the kind Stuart Buck has found in traditional resource management situations, but also in the kind of user-groups encountered in municipal government: people whose garbage is taken out on Tuesdays rather than Wednesdays, people who use city parks, or get welfare payments, or who want their streets cleared of snow. “Commons” may come in different sizes and flavours. It is extremely unlikely that sharing of ultra wideband devices will create much of a common interest, considering that the equipment people will use will be designed not to create interference. The city, the province or the federal government may pass laws, for instance, that one must pass on a neighbour’s traffic if the device operates within a certain design parameter. Or the same might be a condition established by the contract of sale of the device, or passed on with the intellectual property licence for the use of the device. The state may assist in the creation of various kinds of commons, or it may leave the topic alone. The evidence from the research quoted by Stuart Buck is that outside interference in the rules established by collective resource management groups undermines its effectiveness comprehensively. 

The establishment of commons will require some real-world trials of different arrangements. The rules governing a commons should not presume too much interest by participants in it. The experience of the Canadian Internet Registration Authority, the organization for the Canadian dot ca domain, indicates that a membership structure does not attract more than cursory attention by most members
. People have limited time and attention to spend on making their machines work. People will not want to engage in complex long-term social relations with other strangers who happen to share intelligent boxes of a certain type if they can avoid it. Here is a place where we can let the creative forces of capitalism solve the problem.

 Should All Spectrum be Privatized?
Radio spectrum policy perfectly illustrates how deeply a regime of law and regulation can be predicated on certain technical assumptions, and stay fixed there even as the technical assumptions are undermined. The spectrum regime we have has built up since 1905 has developed its accretions of economic privilege, on which enormous wealth depends. To consider radio spectrum policy in its proper context we have to pull back a long way from the immediate tasks of allocating spectrum and assigning it to licensed users. The economists believe they have indeed pulled back far enough, and their analysis flows from their view of markets; the engineers say “not so”, and their analysis flows from the physics of radio and computer devices. Analogously, one school is trying to get a rational system for allocating traffic on a bridge or ferry, as it were, by getting those who can pay the most for the crossing to do so. This process will expand the bridge’s capacity and, where it is insufficient, the market will cause a new one to be built. The other is saying we do not need a bridge at all, that the water is in fact, fordable.

The proposition which is before us is whether all spectrum should be privatized. This is the claim made by Professors Faulhaber and Hazlett, and to this I think a reply should be given. Several arguments are tentatively advanced and assessed.
1. governments retain crown reserves of land for Indians
, the military
, and natural resources management
, and retain control of navigable waterways
; public lands exist and provide amenities to the public; indeed they make private land accessible through roads and streets, and provide parks, which are open to common and controlled uses;

Retaining spectrum for public safety reasons, or for use as a spectrum commons, seems to be so much more sensible an arrangement than selling to some large spectrum holder and then painfully getting it back through a separate political process as to be unarguable. This argument appeals to the noticeable difficulty which the political and legislative process would undergo to re-collectivize an asset on behalf of many voters of lesser economic power against the interests of the few, significant actors who would presumably own the spectrum.
2. the distribution of wealth in society is a legitimate concern of governments, and in foundational decisions such as we are contemplating in spectrum, current ideas would assign all spectrum to a very large players able to pay for it. Opening the analogous continent of spectrum to private ownership has enormous implications for North America’s future possibilities, distribution of wealth, and social structure. A wise policy should contemplate the history of land tenure in North America and elsewhere before embarking on what promises to be an irrevocable transfer of wealth to some, to many or to few.

This is an important argument, which is derived from the examples of land tenure arrangements made on the settlement of North America, or any “new” continent.
 It takes up a point made by David Reed, too, about the future wealth-generating potential of this resource-space. Let David Reed address this first:

“I am very concerned lest the proponents of secondary markets as a solution to the spectrum shortage succeed in their quest to “propertize” spectrum.

“The basic reason is that the bulk of the value created by adaptive networks and cooperation gain comes from the voluntary actions of users (deploying new devices, protocols, and systems.) That value, already paid for by the users, devolves to those users directly in the form of useful applications of the communications system.   There is little or no value that is retainable by “spectrum owners” when the capacity of the spectrum increases merely by adding more users who pay for their own physical and software capital.   The only way for a spectrum owner to create a return, when capacity grows as the user participation grows, would be to create an unnecessary scarcity of communications capacity; that is, artificially raising prices by blocking users from using their own investments in hardware and software capital freely.

“A different way to explain the same point is to assume that the state government holds the entire future value (in an economic sense) of all possible radio applications in its hands in trust for the citizens.

“If we assume that the capacity (or utility) of all of the available spectrum is maximized by cooperative, user-financed sharing of the spectrum by a user-financed, adaptive digital network, what price should the government ask for transferring the right of development from its users to a collection of private holders?

“Since all of the benefit will still be generated by investments of the users in equipment and in applications of the network, the spectrum holders’ future investment need be nearly negligible, once they own the spectrum.  But the potential return depends entirely on the exponentially increasing demand owing to future users, which the owners as a cartel will have the unlimited right to block.

“Any finite price paid for spectrum rights as a whole is clearly too low.

“Or to put it another way, if my technical argument about how value is created in radio networks by user financed investment is correct, then by selling spectrum rights to private holders for all time at any finite price, the government is not encouraging capital investment in the economic development of a resource (the usual  argument for privatization.) Instead, it is selling out the future value of a resource best developed by individual citizen/users to a group of arbitrageurs -- whose best payoff is achieved by making no investment at all, while waiting until the public has to buy it back at a guaranteed substantial premium.”

While I do not go as far as Reed in several respects, he does draw attention to the fact that, in a system where people are investing in many forms of spectrum-using equipment, they and not the owners of spectrum are creating most of the value. Why should spectrum owners derive most of the value from it? The economists will say that the cost of spectrum will reflect its scarcity, but what if the owner has an incentive to keep it scarce?

As the British historian R.H. Tawney observed:

“If economic causes made a new system of farming profitable, it is none the less true that legal causes decided by whom the profits should be enjoyed.”

I do not subscribe to the idea that the government might not sell off its spectrum holdings at any finite price because it is selling the future income stream of all future users of that spectrum. By that logic no income-producing asset would ever be sold, whereas we know that large amounts of land are disposed of by governments at various times. The sale of monastic land at the time of the Reformation, in which one third of the agricultural land of protestant Europe was acquired by private owners, or the privatization of Crown or state land on the settling of North America, are both instances of massive privatizations. It is the pattern of privatization that matters for the future distribution of wealth in society. I have seen no attention paid to this point in the spectrum literature. It deserves some thought.

One of the foremost examples we have of foundational decisions about the distribution of an asset is in the settling of North America. The examples of land distribution patterns, and therefore of wealth, in Massachusetts and New England generally may be contrasted with those of Virginia. My data is drawn from that amazing repository of information, “Albion’s Seed: Four British Folkways in America” by David Hackett Fischer
. The book describes how most of the enduring cultural traits of English-speaking North America derive from four distinct patterns of pre-Revolutionary emigration and settlement from various parts and cultures of the British Isles in the 17th and 18th centuries.

Hackett Fischer speaks of the different Gini co-efficients
, which measure the inequality of wealth distribution, in Virginia and Massachusetts. In Virginia it was .60 to .75 in the late 17th and early 18th century, and rising towards further inequality. In Massachusetts at the same period it ranged from .40 to .60 in most New England towns.
 Speaking of Virginia’s highly unequal wealth distribution, he says:

“The leading cause was the method of land distribution, which was managed in a manner very different from Massachusetts.”

· Land was held by the Crown in Virginia and distributed by the Governor and Council principally to their own class and kin. Middling freeholders were few, and landlessness was common. “In Virginia, the distribution of land was dominated by an elite who employed it to maintain their own hegemony”.

· “the builders of the Bay Colony deliberately apportioned the productive assets of their province so as to maintain the social distinctions they thought proper in a Bible Commonwealth”, that is, much more equally.
 The result was that, by comparison with other cultures, New England was remarkably more egalitarian. Fischer cites a British aristocrat, Lord Adam Gordon, writing in 1765 about New England: “The levelling principle here, everywhere, operates strongly and takes the lead. Everybody has property, and everybody knows it.”

The history of the United States is replete with instances of the effects of the foundational decisions about wealth distribution made in their separate and early days as colonies. Let us fast-forward to the Civil War era, when the argument between New England and Virginia had become a matter of war. Paul Johnson, in his “A History of the American People”, makes the point that “the Civil War hastened the development of the West because, by removing the Southern-Democratic majority in both Houses of Congress, it ended a legislative logjam which had held up certain measures for decades”.
 One of the most important measures was the passage in 1862 of the Homestead Act, which offered 160 acres of surveyed land to farmers at a nominal sum. The acreages allotted were progressively expanded as settlers moved west into drier lands. The point was that the US Congress made a deliberate decision to distribute the nation’s wealth to those who would work the asset. The Homestead Act made possible the massive immigration to the Mid-West from Europe and the expansion of the population by births that followed in the decades after 1860.

The Homestead Act was a foundational political decision to distribute the state’s wealth in land, which could only be made because the aristocratic element had withdrawn from the government and the federal state itself. Nevertheless it was made, and the security, wealth and population of the United States were immensely assisted by this measure.

I am not saying that spectrum is as important as land, and that a broad distribution of spectrum into private holdings is the answer, for at least two reasons. First, we have no idea whether the resources of the future may or may not be as dependent on spectrum as all of pre-industrial wealth was on arable land. Second, private ownership of this resource may be the most effective way to block its use, if the system architecture critique has merit. In truth we do not know what the effects of various regimes will be on spectrum. We can only argue by inference and analogy. The examples of land distribution patterns in North America’s early colonies, and in the United States, illustrate that foundational decisions reverberate through time. The propertarian critique of the centralized command and control system which governs spectrum is valid, but a relevant question is whether, if privatized, the resource would ever be broadly distributed. The example of the 3G spectrum auctions of the early 2000s
 indicates that the resulting spectrum holdings would resemble land distribution in colonial Virginia rather more than in the New England of the same era. The persistence of these original inequalities over centuries, and their social implications, should be considered by any government considering the privatization of all spectrum.

3. Pollution from one parcel of land to another is dealt with by a variety of measures, some arising from private actions in law, others from federal or provincial regulation of pollutants. Similarly the possibility of private actions for the enforcement of property rights in spectrum does not eliminate the government’s interest in collective enforcement of norms.

This argument goes to the matter of who has jurisdiction rather than to the pattern of distribution of the asset. No one is arguing for the surrender of federal authority in radiocommunications, so this argument is unaffected by both the pure form of the propertarian critique as it is by the communitarian. It is valid but it does not tilt the resolution of the issue one way or another.

4. Spectrum policy is best conceived as a series of design choices about technologies, which taken together constitute a network architecture. The underlying concept in the property rights metaphor is the division of the spectrum into frequencies, a technical choice made by Marconi for which he received a patent in 1900.  In fact, there are many other available system design choices: switching architecture, information coding scheme, modulation scheme, and antenna placement. Selling spectrum rights by frequency band runs the risk of locking us forever into an obsolete design choice predicated on the technical capacities of radio in 1900.

This is the core of the communitarian or system architecture critique. It rests on a series of factual premises which have not yet been tested extensively, except in the unlicensed spectrum bands, and then only for certain low-powered devices The proposition on the table is that all spectrum should be privatized, not just some of it. Obviously a great deal of testing should be done about the technical underpinnings of the communitarian assumptions, to find out how much of what is claimed for UWB and agile radios is true, under what conditions. However testing the assumptions of the communitarian plan neither argues for or against the idea of privatizing all spectrum, in principle. UWB and agile radios might work quite well in the easement regime proposed by Professors Faulhaber and Farber. However, the results of testing might tell decision-makers whether to proceed with two regimes, or not, if they had already decided to be cautious and gather evidence.

5. Property rights in spectrum essentially consist of the idea of exclusion of others from the use of what one owns. The problem with this view when applied to radio spectrum is that radio waves propagate without respect to borders, in this case, frequencies. “There is …no inherent, natural demarcation where one spectrum user’s transmission power “trespasses” on the adjacent channel user’s receiver sensitivity.
 Before we launch into a propertarian regime, we need to consider much more carefully than we have apparently done so far what bundles of rights are comprised, and how they shall be enforced, including such notions that both parties might have to amend their behaviour or equipment to minimize interference and optimize system performance.

This was item was not explored in the paper. It does, however, caution us that a once-and-for-all sell-off of spectrum rights is premature. The Canadian Department of Industry recently (June 2007) let a contract to study this matter. Unless rights and remedies are known, efficient, and affordable, a privatization scheme could become rapidly unstuck.
6. The nature of democratic political processes (and probably any others) is such that incumbent holders of significant legal privileges under the current system will have the means, motive and opportunity to stymie regulatory reform, including reform that tends towards market rights. The only basis on which they may be able to accept marketized rights in spectrum is if the new entrants have to hold spectrum under conditions of considerable technological uncertainty. Since there is risk in any form of tenure that does not exclude every user and uses from the same bandwidth, especially risks that interference may not be properly accounted for and negated by new technologies, it may be easier to reform spectrum regimes if new entrants are exposed to these risks. Then incumbents might accept to compete against entrants armed with the unarguable advantage of exclusive use in their bands, but new forms or conditions of tenure in the challengers’.  This argument reflects the fact that the incumbents may be outnumbered twenty to one at academic conferences, but still carry the day because they have a twenty to one superiority of clever lobbyists in the corridors of power.

If I have learned one thing from Professors Hazlett and Faulhaber, it is that spectrum politics is an endless quagmire of regulatory proceedings in which incumbents have all the advantages: the revenue steams, the lawyers, engineers, accountants and lobbyists, and the ability to generate fear, uncertainty and doubt. Hazlett speaks of the leading proponent of ultra wide band technology, Time Domain, having spent $720,000 on lobbying in Washington on annual revenues that year of $700,000.

This paper has by design not addressed a transition strategy from the current system to a new one. Nevertheless, it should be noted that the pragmatic compromises necessary to get very large powerful corporations to accept reform of spectrum management will require cynical bargains. One of them might be that new “owners” or tenants of spectrum will be forced to accept Faulhaber and Farber’s easement for non-interfering uses.

This last argument does not weigh for or against the decision to embark on one, two or three regimes of spectrum tenure.

On the whole, only arguments 2, 4 and 5 bear on the one question which I think can be answered by this essay: whether all spectrum should be privatized at this stage, with our current knowledge. My answer is no. We do not know enough yet about how spectrum management will work in either communitarian or propertarian regimes yet to commit ourselves to one or the other. We do know enough, however, to devise the rules and procedures that would allow experiments in each regime.

Conclusion on the Underlying Issue

As to the larger question that underlies the paper, the issue remains how to conceive what spectrum control really is: a vast system for the control of speech which incidentally engages in the use of spectrum. The conditions under which we receive and produce information are the primary conditions of citizen participation in a networked information economy. Spectrum policy should be seen as part of government’s limitations on free speech. In this area, they are comprehensive. They should not last a minute beyond what is absolutely necessary. Changed technological conditions strongly indicate they need to be reviewed. On this, both communitarians and propertarians speak with one voice.
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