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1	Introduction


Communications are increasingly a fundamental component of economic growth. They are the driving force behind the global information society. Access to communication has been recognized as a fundamental human right (the right to communicate has been adopted by the United Nations).


The first 120 years of telecommunication history - give or take a few years - can be basically summed up as a struggle to increase the availability of the telephone service in a context in which demand has vastly exceeded supply. On the supply side, there are two main types of strategy: policies has aimed at increasing the number and efficiency of operators authorized to provide services, and strategies aimed at taking advantage of technological advances which should make it possible to provide services more easily and at a lower cost. Regulatory measures intended to liberalize the market and technological strategies are closely linked. Throughout the world, it is in the field of radiocommunication that one finds the greatest number of operators, and it is thanks to radiocommunication that rural and other disadvantaged areas have become more accessible.


The introduction of new radiocommunication services associated with deregulation, the emergence of developing countries and technological progress can all bridge the gap between supply and declared demand. But there is another factor: the affordability of radiocommunication services. To enable a broader section of the population to have access to telecommunication, and in particular radiocommunication, tariffs must be affordable. One means of lowering prices is to grant licences to new operators in the market, but competition calls traditional mechanisms into question. In this context, what is an affordable price and how, therefore, does one establish a value for the radio spectrum?


Valuation of the spectrum implies taking into consideration the following aspects:


–	financial: enabling the community to obtain financial compensation for the private use of a public resource and limiting tariff increases for the user;


–	economic: promoting maximum occupancy of the radio spectrum and creating incentives for competition;


–	technological: promoting technical progress and taking into account the possible expansion of the frequency spectrum used;


–	legal: securing a well-planned and open legal and regulatory framework; ensuring that it is socially acceptable and that the regulatory bodies are obeyed and frequency allocation procedures followed.


2	Economic and financial aspects


2.1	Coordination has a cost


The radio�frequency spectrum is a natural resource that is uniformly available over the entire surface of the Earth and in space. Its qualities do not change with use. If the radio spectrum is occupied at the same time and in the same place by two transmitters (users) there will be interference and a lower level of quality; where this occurs the resource cannot be used and its value therefore cannot be assessed. The notion of sharing always implies sharing a given frequency in terms of time or space.


Access to the resource therefore needs to be governed by a coordination mechanism which consists in practice of ad hoc rules. If these rules did not exist, access to the radio spectrum could not be readily coordinated and the law of the jungle would apply, leading to wasteful use of the resource. Two characteristic examples of this situation were the American experience in the 1920s and the French experience in the early 1980s with regard to the liberalization of the FM broadcasting band.


ITU is in charge of coordination worldwide, and the pertinent rules are contained in the Radio Regulations (RR). Frequencies are allocated to radio services and to commercial and non�commercial users by means of a collective decision�making process; they are not sold to the highest bidder. Each national telecommunication administration applies these rules, adapting them to its national legislation and coordinating frequency assignments to national users. This coordination has a cost, and lack of coordination results in inefficiency.


2.2	Scarcity has a price


Once the rules of coordination have been put in place, the problem of scarcity arises if demand for access to the resource exceeds the available capacity of that resource, i.e. where the amount of spectrum available (supply) is insufficient to meet the needs of potential users (demand).


The number of frequencies on offer depends on the technology available on the market and liable to be implemented. Supply is potentially the same throughout the national territory but may vary over time (technological developments).


Demand depends on the possibility and capacity to value the resource:


–	depending on the nature of the service and the user;


–	the quality of the resource, minimization of technical expenses.


The demand, and hence the value, varies depending on frequency, location, the nature of the service and point in time.


If the resource is scarce (demand exceeds supply), a rationing mechanism must be set up to block access by certain users and bring demand in line with supply. Rationing means monetary or non�monetary compensation, this being the "price" of scarcity. The greater the gap between supply and demand, the higher the price.


Scarcity is paid for on the basis of one of three rationing mechanisms:


–	rationing in terms of time (access to the spectrum is blocked);


–	rationing by cost (the user is made to bear additional costs (losses) which he would not have covered of his own volition);


–	rationing by price (fees are imposed for access to and use of the resource).


Since this resource is not manufactured, the value of frequencies (collective, monetary or commercial) for the users can be indirectly measured by their willingness to pay for access to it. The economic value of the spectrum (V) constitutes a maximum individual value, inherent to each user, and personal in the economic sense of the term; in other words, no economic stakeholder is spontaneously willing to pay for access to the resource. V depends directly on the added value (commercial use) or collective surplus (non�commercial use) obtained thanks to access to the resource. Unlike the value, the price is a common and public item of data. It represents the compensation actually paid by the user. THE PRICE OF THE SPECTRUM IS NOT THE VALUE OF THE SPECTRUM.


The relationship between price (P) and value (V), where P represents the monetary or non�monetary compensation that the State, the owner of the resource, demands of the users, may take three different forms:


–	P < V: there is a surplus for the user, who does not pay the maximum amount he would be willing to pay for the resource and is therefore in the position he wants to be in;


–	P > V: the user suffers a loss. If the user is:


•	operational, the situation is of necessity temporary, and he must leave;


•	entering the market, he will be dissuaded from accessing the resource;


–	P = V: the entire surplus is taken by the owner, the State.


The gap between P and V depends on the mechanisms by which V is revealed. Mechanisms by which the State has the users compete with each other are the most effective at reducing the gap.


There are three types of mechanism and they are not mutually exclusive.


A	Taxation (fees for use)


A contract is drawn up between the regulator and the user on the basis of a tariff. This tariff or fee should not be considered as just another tax but as the best way to obtain the funds needed to ensure proper management and monitoring of the radio spectrum. The European Union took full account of this aspect in Directive 97/13/EC, Article 11.


B	Call for tenders (multicriteria auction)


Wherever competition is possible, and before awarding a licence, each candidate's brief is examined and the licence is awarded to the chosen bidder in a "beauty contest" based on criteria which are financial, technical (spectrum performance, information density and quality, sharing and compatibility, etc.) and operational (occupancy rate, extent and quality of the service provided, etc.).


C	Price auction (selection criteria based on price)


The aim of auctions is to propose the best mechanisms for revealing the value attributed by the stakeholders to the spectrum without bankrupting them. The results of the auction depend entirely on the initial rules (the nature of the lots sold) and the conditions in which it takes place (size and number of the bidders). Moreover, by determining the "quality" of the spectrum beforehand (vendor's specifications), it is possible to reduce the risk involved in the auction solely to the price ultimately paid - a risk which is not zero, since the sale price may be lower than the actual value of the spectrum. In addition, a spectrum-quality-based auction is risky over the long term given the uncertainty as to whether the vendor's specifications will be met and hence as to the price actually paid (regulator's influence).


It goes without saying that any users who do not have to pay for the frequencies they use will have no inclination to give up the least Hertz and may even be tempted to take advantage of the situation.


WITH A MONETARY PRICE, CONSUMER BEHAVIOUR CAN BE RATIONALIZED AND THE STAKEHOLDERS CONSTRAINED TO MAKE EFFECTIVE USE OF THE SPECTRUM.


3	Legal aspect


The legal and institutional framework is currently drawn up around:


–	international structures: ITU, world radiocommunication conferences (WRC), regional radio regulations, i.e. in the case of the European Union's Directorate General XIII and CEPT, the European table of frequency allocations;


–	national authorities;


–	rules: allocation, allotment and assignment;


–	the legal framework: public domain;


–	assignment procedures: on the fly, hearings, customary rights, drawing lots, calls for tender and auctions;


–	Principles: objectivity, openness and non�discrimination,


all of which can be affected by:


–	technological developments, such as the introduction of GMPCS�type third generation mobile (IMT�2000) systems;


–	liberalization (opening a market to competition, penetration rate, mass marketing and tariff policy);


–	regulatory policy, which must keep up with technological developments and the corner�stones of which are:


•	competition between operators and between technologies;


•	freedom of choice when it comes to technology;


•	optimal use of available frequencies;


•	coherence and continuity of regulatory frameworks;


•	monitoring to ensure that frequencies are allocated in accordance with licences granted.


4	Technological aspect


Technological progress is constantly enhancing the efficiency of telecommunication. The costs of telecommunication and of data-processing have fallen sharply since 1950, as shown below:





Decrease in the cost of telecommunication and data-processing�(in 1990 dollars)�
�
Year�
Cost of a three-minute�New York-London telephone call�
Relative cost of Mips�(processing power)�
�
1950


1960


1970


1980


1990�
	53.20


	45.86


	3l.58


	4.80


	3.32�
-


	125 000


	19 474


	3 620


	1 000�
�
(1)	Department of Commerce Computer Price Deflator (1990 = 1 000)�
�



Extract from "World Economic Outlook 1998". International Monetary Fund and Financial Regulation Global Economy, Washington Brookings Institution, 1995.


Costs should continue to fall at an even more rapid rate. Given that this tendency is combined with more extensive use of mobile phones, videoconferencing, the Internet and increasingly powerful computers, real�time coordination of activities around the world is clearly just over the horizon.


Account must be taken, however, of the fact that any technological development of products requires what can be very heavy investment on the part of industrialists, and that the spectrum cannot be used to the fullest unless they make that investment.


Investment leads to the creation of:


–	direct wealth in the radiocommunication industry (inter alia jobs);


–	indirect wealth through the development of most of the activities connected with radiocommunication, improved productivity (lever effect on the economy).


Optimum use cannot be made of the spectrum unless there is a market and an appropriate regulatory framework. New equipment for spectrum use can make communication easier and improve the quality of life across the board. Intelligent and efficient spectrum management coupled with innovative technology will help stakeholders make optimum use of this resource. This requires investment, which in turn is the justification for user fees. Fees must be calculated with due caution so as not to upset the economic factor inherent in spectrum use: too great an increase in the fees for certain spectrum uses can spell the end of the professions living directly or indirectly off that use.


5	Conclusion


The radio spectrum cannot produce wealth unless it receives adequate investment in an appropriate regulatory and economic environment.


It is in the interests of all users of the spectrum to pay the fees set by the regulator, as this constrains them to make efficient use of the spectrum and helps finance management and control.


The fees must be calculated on the basis of criteria that are economic, technical and use�related, and that take account of the international, regional and national context.
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