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I	Introduction

The radio spectrum is a finite but reusable resource that cannot be fully utilised due to limitations in current technology. Use is further constrained by propagation effects and the requirement of some services for specific frequencies. In addition radio propagation is not limited by national or international borders. If the spectrum is to be used efficiently and effectively it is essential that it is effectively managed at both the national and international level for the overall benefit of the country, to avoid unwanted interference and ensure equitable access to the spectrum for all existing and potential users. To achieve this aim it is necessary to control access to the spectrum and this can be achieved by issuing licences to legitimate radio users - the issuing of a licence to all transmitting stations is a requirement of Article 24 of the Radio Regulations.

Licensing is only one aspect of managing the spectrum and it cannot function effectively without the support of other spectrum management activities e.g. monitoring (see ITU-R Spectrum Management and Spectrum Monitoring Handbook). Many spectrum management functions are inter-related and each needs to be performed to provide an overall management package for the radio spectrum although it has to be recognised that the requirements of each administration may be different and the extent to which each function is performed may vary. If these actions are to be performed, then this activity will need to be funded and the administration will require a charging policy, this can be based on:

a) national budget financing;

b) spectrum usage fees.

Administrations have used one or both of these methods to fund all their spectrum management functions. In most administrations the way licence charges are set is regulated by law. Further the way changes to the actual licence charges are made is also strictly regulated. Legislation has a major impact on radio usage and hence the operation of licensing. There is considerable variation between countries not only in terms of legislated content but also the number of different previsions that can apply. Many countries have at least one law relating to radiocommunications however several have two or three (e.g. broadcasting, telecommunications) and some also have other legislation that is relevant (e.g. competition).

Providing the resources to perform all of the necessary spectrum management functions need not be confined to the administration national regulator, and some administrations are using private sector organisations to support specific spectrum management activities.

Where there are discussions on the principles of charging and the setting of fees the differences between taxes and charges should be kept in mind. Typical of a tax is that it is a compulsory monetary contribution to governmental funds (Ministry of Finance) without any direct service in return. A (public) charge on the other hand is a monetary contribution paid for a specific service or performance by the Government or a governmental agency. An imposed monetary tribute to governmental funds without a direct service in return can however also be considered to be a charge if the purpose of such a charge is to fulfil a regulative purpose, i.e. spectrum management. In such a case the income of such a charge must, unencumbered, be conveyed back to the same sector of the economy from which it was charged and only be used for regulative purposes within that sector. Such a charge may only be levied when there are specific provisions regulating the charge. There is also a constitutional difference; Taxes are decided on by Parliament while charges (fees) may be determined by governmental agencies/authorities.

II	National budget financing budget

This is probably the first method of spectrum management financing to be used by all administrations. In this system a portion of the state's annual budget is allocated to finance spectrum management and no fees are charged to the licensee. The level of funding provided will depend on the priorities of the national government and its total tax resources.

III	spectrum usage fees

In many administrations the cost of providing adequate spectrum management and the unfairness of all tax payers funding the use of radio by a limited number of users, introduced the concept of charging a fee for the issuing of a licence. The fee may be applied to some or all radio users.

In practice cost recovery fee might be considered as a variant of straight fee as the administration is setting the value, however a distinction needs to be made because its structure and operation are heavily influenced by national legislative and constitutional requirements. Many countries fund their spectrum management programmes in whole or in part through the use of fees and many administrations operate a cost recovery system in some form or other.

In the case of a simple fee the administration only has to set a price for a licence. The fee may be set at the same level for all licences, or it may vary depending on the frequency band and service etc. The fee may be a completely arbitrary value and may not reflect the costs of the administration, consequently the fees recovered may be greater or less than the administration's costs.

IV	Cost recovery system

The purpose of a cost recovery system is limited to that of recovering the costs incurred by the administration, where the aim is to avoid overcharging the licensee and to avoid using the national budget to subsidise spectrum management. The charges for frequency usage, and hence the fees for a radio frequency licence, are set according to the costs incurred in issuing the licence and the associated frequency assignment process (for example: frequency assignment, site clearance, co-ordination) including any other necessary spectrum management functions. Licence fees are usually structured on the principle of recovering the costs directly and indirectly attributable to a licence category. In some countries the accounts are audited, by a national auditor, to ensure the costs, on which the licence fees are based, are appropriate and justifiable.

In practice, the exact definition and operation of cost recovery varies according to national spectrum management, legislative and constitutional requirements. These differences may have an impact on the implementation of cost recovery in each country and affect how the costs and fees are justified. There are several reasons for these differences:

There are variations in administrations definition of cost recovery. In some countries a distinction is made between the administration's total income matching or simply approximating to its costs. In the former case the administration is not permitted to subsidise or overcharge the licensee with any excess having to be repaid. In the latter case it is recognised that fees are based on an estimate of the expected costs and therefore the income may exceed or not reach the administrations actual costs. Note: in those countries operating the latter system, strict audit control may still be applied.

The fees set for cost recovery may be based on the work performed on an individual licence or the average for that licence category.

The complexity of the frequency assignment process and the number of spectrum management functions that need to be performed to issue a licence may vary due to:

a) national characteristics - for example the number of users, geographic features requiring the use of a detailed topographic database;

b) international requirements - for example bilateral or multilateral treaties, footnotes in the Radio Regulations.

How the costs of the individual spectrum management functions are attributed to a particular licence category may be different due to:

a) the interpretation of whether the cost should be the responsibility of the licensee, should attract a fixed fee or should be the responsibility of the state (paid from the state budget);

b) their allocation between direct and indirect costs, (see below).

The factors will affect the composition of the licence fee and the mechanisms an administration put in place to monitor their income and costs. Differences between administrations is particularly evident in the division between direct and indirect costs and arises, despite general agreement on the definitions, due to different interpretations on the specific costs that should be allocated to each category. In general, the definition of direct and indirect costs are defined as follows.

Direct Costs

This covers the immediate and identifiable cost of issuing licences for specific applications. For example, they include: the cost of staff time in the frequency assignment process, site clearance, interference analysis when it can be directly associated with a particular class of service - keeping the public news and entertainment channels clear, ITU and regional international consultation that is specific to a service. In some frequency bands and for some services, or if transmitters are near neighbouring countries, the direct costs will include the cost of relevant international consultation.

Indirect Costs

This covers the cost of the spectrum management functions used to support the administration's frequency assignment process and the overhead of operating the administration's spectrum management procedures. They represent costs that cannot be identified as attributable to specific services or licensees such as general international consultation, for example with the ITU and CEPT, propagation research covering many frequency bands and services, general spectrum monitoring and interference investigations arising from the complaints of rightful users, and the cost of support staff and equipment.

However in some administrations the definition of direct costs is very restrictive and is limited to the costs incurred for the individual licence applicant and not to the costs of the licence category and some administrations may not make any charge for indirect costs. In annex, an overview of the spectrum management functions which direct and indirect costs could cover is given.

V	Other fees and charges

In addition to the income and costs arising from the issuing of licences there are other functions of an administration associated with spectrum management activities that generate costs and income. These fees and charges may be based on a simple fee that does not recover the cost of the function. Some examples are given below.

5.1	Type approval fee

This is a fee charged by the administrations for the type approval of terminal or radio equipment. The equipment once it has been tested in an accredited test house receives a type approval certificate from the administration and thereafter the equipment can be placed on the market. In the immediate future more and more equipment will be approved once for the whole of the regional (for example EU, FCC) market and more equipment will be covered by the manufacturers self declaration procedures. This may imply that the income from these fees could diminish in future.

5.2	Test and certification fee

In most countries testing of terminal and radio equipment is performed by independent accredited test laboratories which form no part of the administration, and even in some countries where the laboratories are still part of the administration, fees are collected for the accreditation of the laboratories. In most countries this is done by independent accreditation bodies, but in some countries it is done by the administration.

5.3	EMC fees and charges

The introduction of regulation in the area of EMC led to costs for the administrations in the area of market surveillance. Some administrations have therefore chosen to levy an EMC fee on the equipment that is covered by this regulation or in another way collect a contribution from manufacturers or others.

5.4	Inspection fees

In some cases administrations inspect installations after the licence holder has taken the equipment into use. This can be done systematically or randomly. In some cases the fee for the inspection is covered by the normal licence fee, in some cases it is a separate fee.

5.5	Fees for dealing with interference complaints

Administrations usually investigate interference complaints either from licence holders or other members of the public. In order to prevent that complaints are too easily made, a fee can be asked, either in all cases or only when the complaint turns out to be not justified.

5.6	Fees for certificates (radio amateurs, maritime examinations)

In the cases of radio amateurs and maritime users applicants have to pass an examination in order to receive a certificate before they are allowed to operate their equipment. Administrations ask a fee for the issue of these certificates.

VI	Support in frequency management tasks

This section although not directly concerned with licensing and fees is relevant to financing spectrum management as licence fees are often insufficient to adequately fund all spectrum management activities. It provides a brief introduction into alternative methods used by some administrations for researching spectrum management. Further information on this subject can be found in the report ITU SM 2012 "Economic aspects of Spectrum Management" from which the following text is an extract.

Administrations often have limited financial and human resources that can be applied to spectrum management. In some cases, these limitations can delay or restrict the implementation of communications vital to the national economy, services, and security. Therefore, administrations need to consider alternatives to the traditional centralised, government operated and funded national spectrum management systems. Though national spectrum management remains a primarily governmental effort, alternative approaches using resources outside the national spectrum manager to perform or fund certain spectrum management functions can enhance the efficiency and effectiveness of the national effort.

A number of administrations have made use of spectrum management resources outside the national spectrum manager including:

communication groups with a direct interest in spectrum such as advisory committees, trade associations, professional organisations, and quasi-governmental associations;

frequency co-ordinators (and co-ordination groups) and designated spectrum managers; and

spectrum management consultants, and support contractors.

These alternatives can be used to support the national spectrum manager. Which approach is used may vary with frequency band, radio service; and/or specific radio application, the capability resident within the national spectrum management organisation, and the expertise available from other resources. The national spectrum manager can determine the limits of responsibility and authority granted these groups based on the function to be supported. Administrations may also find that a combination of approaches may be required to perform the overall spectrum management function.

The objectives of using groups outside the national spectrum manager to assist in the spectrum management process are:

to save government financial or human resources;

to increase the efficiency of spectrum use;

to improve the efficiency of the frequency assignment and co-ordination processes;

to supplement the expertise of the national spectrum manager.

CONCLUSION

The ITU-R SM 2012 Report is based on the position that globally countries do not have a system for charging for issuing licences, whereas in many countries are recognised to charging for a licence. Of the countries that charge some use a simple fee system and other a cost recovery system.

In those countries that do not charge for licences the taxpayers pay for spectrum management, even if they get no benefit from the use of radio. This is considered unfair since radio users are then being subsidised and are not paying appropriately for the spectrum they use. Although the system of not charging is administratively simple, it is fairer to charge radio users for the issue of a licence. How this is achieved should depend on the requirements of the administration and of the two options, simple fee and cost recovery.

A simple fee is administratively simple to use and operate but does not differentiate between users. Hence, small users of spectrum may be charged the same as large users. Although it is possible to vary the fee between users based on the quality of spectrum they occupy and even on the geographic area in which they are operating - which could be used to incorporate a charge for spectrum congestion - the introduction of these elements reduces the transparency of the charging system. There is also the potential, if the fee is too high, it may force radio users to stop using the spectrum which may reduce the benefits the country receives from the use of radio.

From the point of view of licensees, cost recovery is a fairer system, in that it apportions the cost of managing the spectrum to those that are using it and is transparent. However, cost recovery requires administrative resources to monitor and record the costs of spectrum management. To ensure maximum transparency of the licence fees, it is necessary to be able to produce independently validated -audited- accounts. Both of these points dramatically increases administrative overheads and may require substantial financial systems to be developed so that the costs can be matched to the fees. In addition, the decision on how the charges are structured, whether they are direct of indirect costs and which should be charged to the licensee or to the state can cause further administrative complications.

Not surprisingly there are considerable variations on which spectrum management functions are charged and the category of costs in which they should be recorded. There are differences between the systems applied with regard to:

the costs that are included, only direct or also indirect costs, partly or as a whole,

the way the costs are divided over the users of the frequencies,

which users have to contribute,

how the direct costs are calculated, on the basis of costs made for the individual licensee or on the basis of the costs made for a category of licensees.

Cost recovery's major disadvantage is that it inhibits changing users on the basis of the spectrum they use and the level of spectrum congestion that exists, therefore it is very difficult to use fees to encourage efficient use of spectrum or as a means of moving users to new frequency bands.

The distribution of costs across licensees will depend on the system used and fee structure, but generally the cost recovery system makes it difficult to charge fees based on a proportionate use of spectrum and large spectrum users benefit to the detriment of the small users like for instance PMR users.

Evolution of systems with developing radiocommunications requirements in a country will have an impact on the way the spectrum is managed and fees are charged. In the beginning the best way to introduce spectrum management is probably to provide state funding but as this develops the increased costs require the administration to recover them from licensees. Simple fees, although administratively simple, are not transparent and there is a danger the administration may charge more than the market (spectrum users) can bear. Cost recovery is therefore a more transparent process and prevents the administration overcharging for the spectrum. However it also makes it difficult to distribute fees on the basis of spectrum used and virtually prevents the administration from using fees to promote efficient spectrum use.

�Annex

SPECTRUM MANAGEMENT FUNCTIONS

If an administration is seeking to assess the cost of spectrum management, it has to consider the range of the work, the equipment required to support it and the overall cost of the staff required to perform them.

A national spectrum management authority will have a number of aims and objectives for management of the radio spectrum. These will reflect national policy and may favour public use or private enterprise. Stability in national policy is important to spectrum users for investment decisions and consistency. These policies and objectives will, inter alia, determine the shape of the spectrum management authority within the available resources and legislative requirements. The spectrum management activities can be divided into a basic set of spectrum management functions although the precise tasks within each function group may vary. These functions are as follows:

1)	Spectrum management policy and planning/allocation of spectrum

Determination of existing and future public/national spectrum requirements;

Development of long and short term spectrum management strategies;

Allocation of spectrum considering, technical aspects and equipment limitations; 

Development of spectrum policy;

Organisation and structuring of specific systems and services.

2)	Frequency Assignment and Licensing 

Development of licensing policy;

Examination of licence applications;

Authorisation for use (including instances where licences may not be issued); 

Assigning call signs;

Issuing licences and collecting fees;

Renewal and cancellation of licences;

Conducting examination of operator competence and issuing operator certificates.

3)	Standards, Specifications and Type Approval

Type approval of radio equipment;

Maintenance and calibration of test equipment;

�Acceptance testing and evaluation of equipment purchased for inspections and monitoring;

Equipping special purpose monitoring vehicles and the calibration of its equipment.

4)	Enforcement

Required to enforce national and international statutory and regulatory requirements the work includes;

Investigating interference complaints;

Investigating illegal operation, including operations not in keeping with the terms of the radio station licences;

Collecting information for prosecution cases and assisting law enforcement agencies;

Ensuring radio station operators comply with national and international statutory and regulatory requirements;

Taking technical measurements, e.g. measurements impossible to assess through monitoring - output noise power, distortion at the transmitter.

5)	Monitoring

Monitoring performs tasks to aid enforcement, frequency planning and licensing Determination of interference and its source;

Participation in international co-operation to identify interference sources affecting several countries;

Gathering information on usage and channel occupation in support of frequency planning and licensing.

6)	International Co-ordination/Co-operation

Radiocommunications operates in an international environment, because radio waves are not limited by political boundaries. Administrations requirement for participation in international fora is recognition of the role of international regulation and co-ordination of services that originate outside their borders. Specific areas are:

Participation in International standardisation and Regulatory organisations;

Participation in International planning conferences and meetings.

7)	Liaison and Consultation

Development of national radiocommunications, the preparation of long term strategies, the introduction of new technologies and changes in the management and licensing of the spectrum, require communication with the radio industry, user groups, the general public and other government departments if they are to be effective. Some of this can be achieved by the production of information sheets, publications on major developments, proposed long term strategy and annual reports on the operation and performance of the spectrum management authority. However for this to be successful it has to be two way process that enables feedback on the spectrum management authorities performance which requires a more direct approach:

Establishment of advisory committees; 

Encouragement for creation of user associations;

Spectrum management seminars;

Presentations at radiocommunication meetings;

Participation at radio industry "shows".

8)	Spectrum Engineering Support

Spectrum management and frequency assignment require engineering support to provide analysis of technical information:

EMC assessment;

Assessment of technical developments;

Systems capabilities;

Interference assessment.

In addition the provision of accurate planning models requires a certain level of research. Although research may be performed by any number of organisations the more specialised areas of investigation are covered by specialist research centres or Universities, where the work may be funded by the spectrum management authority. To ensure the research projects meets its objectives and that the level of funding can be justified, the spectrum management authority will need to provide a level of project management and monitoring.

9)	Computer Support

The development of planning tools, interference analysis models, monitoring, database development; electronic notification systems, licensing systems, financial management systems, etc. all require computer support. As sharing scenarios become more complicated and use of the spectrum increases, greater dependence is put on interference analysis and planning tools. Hardware and software systems require maintenance.

10)	Administrative and Legal Support

Administrative and legal support is required for many organisations, but legal support is also of particular interest to licensing, frequency policy and enforcement operations.
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