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I. INTRODUCTION  

The radio spectrum has been recognized as a scarce natural resource that 

is subject to administrative allocation and assignment by national government 

and international agencies rather than economic allocation by private markets. 

An administrative process that allocates valuable spectrum without charging 

users a "price" has come to be recognized as one that provides incentives to 

promote inefficiency and even wasteful use of the spectrum resource, and 

sometimes to encourage uneconomic sto -ckpiling of spectrum licenses. 

Suggestions for modifying the existing administrative process of spectrum 

allocation range from the incorporation of economic criteria into the 

administrative allocation process to the substitution of private market alloca-

tions for the administrative process. In an earlier research study for DOC, 

herein referred to as the Spectrum I  Report, - '  we examined the feasibility of 

applying the opportunity cost concept of economic theory to the spectrum 

allocation process. In the present study we have built on our prior work 

by focussing attention on the applicability of economic cost and value 

criteria in establishing license fee schedules for radio spectrum assignments, 

with particular reference to the range of frequencies known as the Microwave 

Band, 890 Mhz to 16 Ghz. 

In our initial study we observed that with the exception of technical 

parameters, administrative allocations and assignments suffer from a severe 

lack of specification of operational criteria upon which basic decisions are 

made. The spectrum management process has been criticized for the uncertainty 

1/ 	"Opportunity.Cost and. Radio Spectrum Allocation",' Report to DOC under 

Contract No. 0SU77-00368, March 1978. 
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that is created by its failure to specify clearly its criteria as well as 

its failure to incorporate economic factors explicitly. Our analysis  lad  

to the conclusion that the former criticism may be of more significance than 

the latter. A close examination of the spectrum management process shows 

that in making administrative decisions, spectrum managers do obtain some 

important economic information. For example, under Radio Standards Procedure, 

RSP-113, Issue 2, applications for planned radio stations above 890 Mhz in 

terrestrial fixed service must . include an identification of available alterna- 

2/ 
tives and an economic evaluation of these alternatives.-- What is not clear 

is how this type of information influences spectrum management decisions. We 

also noted that the objectives of spectrum management always have included 

more than technical and economic factors. Public needs and the social  import-

ance of different uses are factors that are included in most statement of 

administrative decision criteria. Once again, the major difficulty lies in 

specifying these criteria in operational terms and applying them in an 

objective manner. 

The criticism relating to economic considerations goes beyond the failure 

to incorporate specific economic factors as criteria for administrative decisions. 

Unless licensees are faced directly with charges for their spectrum assignments 

they still will be provided with incentives to treat the radio spectrum as 

a resource with almost zero cost, and therefore to use the spectrum inefficiently. 

The adoption of license fees has brought a change in the direction of forcing 

licensees to recognize that the radio spectrum is not a free resource, but 

• 2/ 	DOC, Telecommunication Regulatory Service,  1SP-113, Issue 2, 1975, 
Appendix B, p. B-2, item 1.k. 
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the license fee schedules have had no necessary relationship to the economic 

cost or market value of the spectrum. Rather, in most instances, the fees 

have been designed to cover the aggregate cost of administration of the spectrum 

management function, which still does not include any costs of using the 

valuable spectrum resource and denying its availability for alternative uses. 

In our Spectrum I Report, we examined the proposal to adopt the concept 

of opportunity cost from economic theory as a basis for spectrum allocation 

and assignment. We observed that the general notion of recognizing that the 

economic costs of using the spectrum resource in one application is related 

to its value in the best alternative applicàtion foregone is valid. However, 

an attempt to apply directly the opportunity cost concept of neoclassical 

economic theory to radio spectrum allocations would be a mistake because 

the theory has many insuperable deficiencies, including: (1) an assumption 

of perfectly competitive markets that generate efficient alternatives, that 

encourage complete freedom of market entry and exit and that permit easy 

and frequent market exchanges; (2) failure to handle effectively major 

problems associated with market externalities, the non-competitive nature 

of the markets in which spectrum users operate - including usg by regulated 

monopolies, participation by government agencies dependent on non-market 

fiscal budgetary systems, international constraints and recognition of 

social and equity factors; and (3) the personal and subjective nature of 

opportunity cost definitions and calculations that are required in markets 

that are not actively competitive, as would be  ail  spectrum markets, 
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The Spectrum  I Report also reviewed the range of proposals to incorporate 

economic criteria into the spectrum allocation process that have appeared 

in the literature over the past quarter century, noting their strengths and 

limitations. The Report concluded that if the opportunity cost notion is to 

be applied usefully to improve the process Of spectrum allocation and assignment, 

it will have to be broadly interpreted and selectively applied in very careful, 

limited ways. It noted three specific areas where further research and analysis 

could lead to improvements in the economic efficiency of the spectrum allocation 

process. 

1. The role and operational basis of the economic criteria to be incorporated 

in the spectrum management process. In this respect, the economic 

theories of rent and taxes may shed more light on problems of incorporating 

economic criteria into the process of administrative decision-making than 

theories of opportunity cost pricing in private, perfectly competitive 

markets; 

2. The relation between R & D directed at technical improvement in spectrum 

utilization and the costs of obsolescence of inherited equipment, which 

has increased at every stage of growth and expansion of spectrum use; and 

3. Problems of spectrum discipline and the creation of co-operative groups 

to coordinate their common interests in using a portion of the spectrum. 

The present study takes as its point of reference the specific process 

of spectrum assignments in the microwave band. The nature of the spectrum 

licensing process in Canada is reviewed generally. The licensing process 

in the microwave band is examined in more detail. The role of, and basis for 

the current license fee schedule is analyzed. Alternative standards for 
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determining license fee schedules to the existing cost recovery standard 

are evaluated. In this evaluation, classical economic theories of rent and 

taxes are reviewed as possibly a more relevant standard for determining 

fee schedules. Guidelines for the structuring of fee schedules in the micro-

wave band are suggested in light of the specific market conditions in the 

industries using the frequencies in the microwave band. The final section 

addresses spectrum management activities in the areas of the R & D/obsolescence 

problem (point .2 above) and the spectrum discipline/common user interest 

problem (point 3 above), to emphasize a much neglected point in the 

literature, that the issue of economic efficiency in radio spectrum allocation 

involves much more than determining the appropriate level of license fees. 
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II. THE MANAGEMENT OF THE RADIO FRECJENCY SPECTRUM: AN OVERVIEW 

A. 	The Allocation Process 

At the international level, management of the radio frequency spectrum 

is performed by the International Telecommunications Union (ITU). This body 

is a specialized agency of the United Nations and has a membership of approxi-

mately 145 nations, of which Canada is one. International radio regulations 

are established by the ITU and "specify the permissible services and uses 

of the different radio bands, provide technical rules for particular services 

and establish arrangements for international notification and discussion of 

spectrum use".* These regulations are periodically revised at World 

Administration Radio Conferences (WARC's), the next of which is to be held 

in September, 1979. 

For the purpose of making international allocations of the radio 

frequency spectrum the world is divided into three regions. Canada is a 

part of region 2 which covers North and South America, Greenland and adjacent 

waters and is subject to the table of international allocations governing 

this region. It is constrained by these allocations, however, only to the 

extent that they apply to any use of the spectrum that would interfere with 

the use of the spectrum by another nation, in conformity with the international 

radio regulations. Further, the internation'al allocations to any particular 

band are often sufficiently general in character so as to permit a wide 

variety of possible uses for the band. Bilateral and multilateral agreements 

* DOC Spectrum I Report. 
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between ITU member countries may also be employed so as to permit a further 

measure of national discretion in the allocation process. 

Chart 1 provides an indication of how allocations may vary between the 

national and international levels. The chart shows both the ITU region 2 and 

the Canadian allocations in the 406-960 band and it illustrates several 

possible ways in which such allocations may vary. First, it should be 

noted that in the 406.1 Mhz to 410 Mhz band the ITU region 2 allocation is 

to fixed, mobile and radio astronomy services whereas the Canadian allocation 

is to Radio astronomy only. Secondly, we see that the ITU region 2 allocation 

in the 608-614 Mhz band is to broadcasting whereas the Canadian allocation 

is to Radio Astronomy. Thirdly, we see that the ITU region 2 allocation in 

the 410-420 Mhz band is to fixed and mobile services and that in Canada this 

band is split up into smaller bands in each of which either fixed or mobile 
- 

services have primary status. 

It is clear then that Canada can exert a significant measure of influence 

upon the overall spectrum allocations to which it is subject. This ability 

stems from both its ITU membership that allows it to influence the region 2 

allocations and from the fact that allocations at the international level are 

not so rigid as to deny a measure of national flexibility. . We will briefly 

examine the nature of the process whereby such allocative decisions are 

arrived at. 

In Canada responsibility for management of the radio frequency spectrum 

resides with the Federal Department of Communications. This authority is 

granted to the Minister of Communications by the Radio Act which requires 
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that it be exercised so as to encourage the development and more efficient 

operation of radiocommunications facilities in Canada. This authority exiends 

to the securement of Canada's requirements in the international arena. ,The 

Act also provides that the Canadian Radio-Television and Telecommunications 

Commission (CRTC) shall be consulted on all matters relating to broadcasting. 

To better understand the process by which this authority is exercised,  we 

 will review events leading up to a recent series of changes in the Canadian 

table of frequency allocations. 

In 1974 the Canadian Radio Technical Planning Board (CRTPB), an industry 

group comprised of users, manufacturers, and other parties involved in the 

provision of radiocommunications in Canada, recommended to the Department 

of Communications (DOC) that certain portions of the spectrum in the 470-512 Mhz 

and 806-960 Mhz ranges be reallocated from broadcasting to land mobile 

services. This report had been preceded by a decision of the U.S. Federal 

Communications Commission (FCC) to allow land mobile sharing of certain channels 

in the 470-512 Mhz broadcasting band, in selected urban areas, and to reallocate 

the 806-890 Mhz band from broadcasting to land mobile.* The FCC decision had 

been prompted by increasing congestion in the land mobile allocations in major 

cities, and in Canada raised concerns that similar congestion problems might 

arise here in the near future. It was also recognized that certain al.dvantages 

might accrue if the Canadian and U.S. allocations in this region were to be 

standardized. 

Internal DOC studies then were undertaken. They confirmed that with 

current allocations severe shortages of spectrum for land mobile users were 

likely to occur in the immediate future in urban Canadian areas. DOC 

* the 890-902 Mhz and 928-947 Mhz bands were also reallocated to land mobile. 
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consequently requested the CRTC to examine Canadian UHF broadcasting require-

ments for spectrum and, on August 21, 1976, published a Gazette notice inviting 

submissions concerning possible future reallocations in the 406-960 Mhz band. 

Over 60 such submissions were received from over 50 different parties including 

several provincial and municipal governments, numerous government agencies and 

associations, and various manufacturers and user groups. Following the issue 

of a DOC discussion paper in December 1977, the receipt of additional submissions 

to that paper, consultation with the U.S. Government and various interested 

Canadian parties, a revised policy governing allocations in the 406-960 Mhz 

band was announced on the 3rd of March, 1979. 

The revised'allocations far this region'are shown in - chart 2 and:will 

form a basis for certain of the Canadian proposals at the 1979 WARC. 
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420 - 450 MHz 
RADIOLOCATION 

Amateur 

420 - 450 MHz  
RAD/OLOCATION 

Amateur 

450 - 460 MHz  
FIXED 
MOBILE 3188 318C 

450 - 470 MHz  
MOBILE 
Fixed 

942  - 960 MHz  
FIXED 

942 - 960 MHz  
FIXED 

TABLE OF PRESENT ITU REGION  2 AND CANADIAN ALLOCATIONS (1976)* 

ITU REGION 2 	 CANADA 

406 - 406.1 MHz 	 406 - 406.1 MHz  
MOBILE-SATELLITE (Earth-td-Space) - 	MOBILE-SATELLITE '(Earth-to-Space) 

406.1 - 410 MHz  
FIXED 
MOBILE  (except aeronautical mobile) 

RADIO ASTRONOMY 

406.1-  410 MHz  
RAD/0 ASTRONOMY 

410 - 414 MHz 	• 

MOBILE (except aeronautical mobile) 

Fixed 

410 - 420 MHz 	 414 - 415 MHz  
FIXED 	 FIXED 

MOBILE (except aeronautical mobile) 	Mobile (except aeronautical mobile) 

415 - 419 MHz  
MOBILE (except aeronautical mobile) 

Fixed 

419 - 420 MHz  
FIXED 
Mobile (except aeronautical mobile) 

460 - 470 MHz 
FIXED 
MOBILE 
Meteorological-Satellite (Space-to- 

Earth) 

470 - 890 MHz 
BROADCASTING  

470 - 608 MHz  
BROADCASTING 

608 - 614 MHz  
RADIO ASTRONOMY 

614 - 890 MHz  
' BROADCASTING 

890 - 942 MHz 	 890 - 942 MHz  

FIXED 	 FIXED 

RADIOLOCTION 	 RADIOLOCATION 

*Secondary services are denoted by lOwer case lOtterine.- 



: CHART 2  

REVISED CANADIAN ALLOCATIONS IN THE 406-960 Mhz BANDS  

11. 

Frequency Band  

406-407.1 Mhz 

406.1-410 Mhz 

Allocation 

MOBILE SATELLITE (Earth to Space) 

RADIO ASTRONOMY, MOBILE (except aeronautical 
mobile), 

MOBILE-SATELLITE except aeronautical 
mobile satellite (Earth to Space) 
Fixed 

410-414 Mhz 	 MOBILE (except aeronautical mobile), Fixed 

414-415 Mhz 	 FIXED, Mobile (except aeronautical mobile) 

415 - 419 Mhz 	MOBILE (except aeronautical mobile), Fixed 

419 - 420 Mhz 	FIXED, Mobile (except aeronautical 

mobile) 

430 - 450 Mhz 	RADIOLOCATION, Amateur 

• 450 - 470 Mhz 	MOBILE, Fixed 

470 - 608 Mhz 	BROADCASTING 

608 - 614 Mhz 	RADIO ASTRONOMY, Mobile Satellite 
except aeronautical mobile satellite 
(Earth to Space) 

614 - , 806 Mhz 	BROADCASTING 

806 - 890 Mhz 	MOBILE 

890 - 902 Mhz 	FIXED, Radiolocation 

902 - 928 Mhz 	FIXED, Radiolocation, Amateur 

928-  942 Mhz 	FIXED, Radiolocation 

942 - 960 Mhz 	FIXED 

* Secondary Services are denoted by lower case lettering. 
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B. 	Sub Allocations  

The Canadian Table of Frequency Allocations states the permitted services, 

according to the ITU service classification, that may operate in each spectrum 

band. The process of suballocation refers to instances in which a band 

allocated to an ITU service category is subdivided and designated for particular 

user groups. In Canada suballocation is practised, though to a limited extent 

only, at both the national and the regional level. 

Canadian practice, in general, has been to allow all user groups in a 

particular radio service equal rights of access to spectrum allocated to 

that service. The U.S. practice of making suballocations on .a  nationwide 

basis has been adopted only in instances where a compelling need was shown 

for a Canada wide assignment of frequencies to a particular user group. User 

groups for whom such nationwide assignments have been reserved include the 

Department of National Defense, the railways and paging companies. 

The principle of equal right of access is also modified by technical  and 

 other operating requirements that are imposed upon systems operating in 

particular bands. These requirements are generally incorporated in the 

Standard Radio System Plans (SRSP) that are issued by DOC at the national level 

and to which the regions must normally adhere in their operations. Subject to 

conformance with these requirements the regions may however adopt their own 

suballocations and it is not required that such suballocations, if made, 

should be identical between regions. 

Regional suballocations in the 410-470 band are illustrated in Chart 3. 

Both the variation between regions and the fact that suballocations are not 

everywhere employed should be noted. In fact, few other spectrum regions are 

as extensively suballocated as this one. 



420 460 

Canada Tab:e of 	LM and fx 	EX 	LM and fx 	FX 	RADIOLOCATION 	LM and fx 
Allocations 	 and 	and 	Amateur 

lm 	lm 

Pacific Region 	Reserved 	Paired 	Reserved 	Paired 

for 	with 	EX 	for 	with 	EX  
future 	419 	future 	414 
use 	F3 	use 	F3 	 In Accordance with 

Central Region 	Paired w th 	Paired Wth 	
RADIO 	SRSP 501 on a first 

415-19
FX —   	EX 

 410-414 	LOCATION 	come first served 

Fi 	F2 	El 	E2 	 bâsis. 

NO 

ASSIGNMENTS 

Ontario Region 	Strictly to govts., municipal and 
IN 

federal services. 	e.g. 	hydro, highways, 

ambulance, any gov't dept. or agency 	THIS 

BAND 	. 
Quebec Region 	Paired with 	Paired with 	 Not in accordance with 

415 -18 	410-14 	 SRSP 401, but on a first 
come first served basis 

Government Use 	• 

LM 	EX 	LM 	EX  

Atlantic Region 	Paired with 	FX 	Paired with 	EX 	In accordance with 
415-19 	410-14 	 SRSP 501 on a first 

come first served 

In accordance with SRSP 501 on a first come 	 basis. 

first served basis 

El  = proposed for useage by CTCA 
E2  = proposed for useage in the Public Safety Services 
F3 = assigned to RCMP, B.C., Dépt. of Highways, Hydro (all province wide) 

M . = Mobile primary 
EX  = fixed primary 
LM = Land Mobile Primary 
fx = fixed secondary 

lm = land mobile secondary 
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C. 	The Licensine  and Assignment Process 

The Radio Act provides that "no person shall: (a) establish a radio station, 41› 
or (b) install, operate or have in his possession a radio apparatus at any 

place in Canada...except under and in accordance with a license and, to the 

extent that it is a broadcast undertaking, except under and in accordance with 

a technical construction and operating certificate, issued by the Minister under 

this Act."* The Minister is thus empowered  nt  only to determine to what uses 

the spectrum may be put but also to determine by whom it may be put for such 

uses. This latter function constitutes the licensing process. 

All radio stations in Canada must be individually licensed and such 

licensing must take place atone of DOC's national, regional or district 

offices. Certain license types, e.g. those relating to satellite use, are only 

issued by the national office in Ottawa, while others, such as those for 

Citizens Band or Land Mobile radios, may be issued at either the district or 

regional office level. Additionally, broadcast licenses are issued by the CRTC 

and some other government departments may issue licenses for use in the provision 

of certain of their services. Chart 4 shows the number of such licenses that 

have been in force for each of the years 1945 through 1976. 

The complexity involved in issuing a radio station license can vary 

greatly. The process is perhaps simplest with regard to the issue of station 

licenses for items such as a Citizens Band Radio, for which it is not necessary 

to make individual frequency assignments and which do not entail any inspection 

of engineering standards, etc. In other cases the process can become signifi-

cantly more involved and required detailed technical and socio-economic 

* exemptions to this dense exists in a limited number of instances, e.g. 
television sets and microwave ovens. 
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consideration, together with the assignment of specific dedicated and shared 

frequencies to the station. An example of this is provided by the licensing 

process governing microwave licenses as set forth in Radio Standards Procedures 

(RSP) 113. 

The licensing process is closely intertwined with that of making frequency 

assignments. A license must specify the particular frequencies on which a 

station may operate and this specification must include not only its spectrum 

location, but also a geographic location and in some cases a temporal one. 

It must specify whether the assignments are dedicated, or if shared, upon what 

basis. The addition or deletion of assignments attaching to a licensed station 

require corresponding • modifications in the license, and it is necessary to 

maintain an up-to-date register ,  of all such assignments made. 

While the licensing process is primarily an administrative one, being 

governed by the allocation and engineering decisions that are decided upon 

at an earlier stage, it is also an allocative process. Where spectrum is 

scarce it will not be possible always to grant licenses to all who require 

them. The resolution of such competing needs may involve public hearings, as 

in the case of broadcast licenses; it may be resolved on a first come first 

served basis; it may require the formulation• of additional administrative 

criteria; or it may require the revision of the prior allocation and engineering 

decisions upon which it is based. Where spectrum is scarce it may also be 

rationed by a set of user charges attaching to radio station licenses. The 

matter of fees currently attaching to radio station licenses is taken up 

in the next section. 



Chart 4  

RADIO STATION LICENSES IN FORCE FROM 1q45-46 to 1q76-77 Lncl. 

Licensing 	Licenses 	Numerical 	Percentage 
Year 	in Force 	Increase 	Increase  

1945/46 	7,427 	- 	- 

146/47 	8,601 	1,174 	16% 

147/48 	12,799 	4,198 	49% 

1948/49 	13,178 	379 	3% 

1949/50 	15,316 	2,138 	16% 

1950/51 	16,685 	1,369 	9% 

1951/52 	15,685 	-1,000 	-6% 

1952/53 	15,900 	213 	1% 

1953/54 	24,006 	8,106 	50% 

1954/55 	26,358 	2,352 	10% 

1955/56 	27,458 	1,100 	4% 

1956/57 	34,462 	7,004 	26% 

1957/58 	39,716 	5,254 	15% 

1958/59 	52,807 	13,091 	33% 

1959/60 	59,760 	6,953 	13% 

1960/61 	67,742 	7,982 	13% 

1961/62 	79,329 	11,487 	16% 

1962/63 	98,670 	19,386 	24% 

1963/64 	119,773 	21,003 	21% 

1964/65 	136,912 	17,139 	14% 

1965/66 	163,840 	25,928 	18.9% 

1966/67 	191,849 	29,009 	17.8% 

1967/68 	219,590 	27,741 	14.4% 

1968/69 	229,785 	10,195 	4.6% 

1969/70 	245,789 	16,004 	6.9% 

1970/71 	256,327 	10,538 	4.2% 

1971/72 	268,810 	12,483 	4.8% 

1972/73 	296,620 	27,810 	10.3% 

1973/74 	334,571 	37,951 	12.7% 

1974/75 	395,614 	61,043 	18.2% 

1975/76 	515,222 	119,608 	30.2% 

1976/77 	893,781 	378,559 	73.4% 

NOTE: - Figures up to 1969/70 are exclusive of any broadcasting service 
licenses. Figures from 1970/71 include licenses issued for 
auxiliary broadcasting service stations. 

16. 
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III: RADIO SPECTRUM LICENSING 

A. History ,  of Spectrum License Fees in Canada  

Radio station license fees were first imposed, in Canada, in the year 

1914. A fixed per station fee was, at that time, introduced that varied 

between seven different station classes and was to be paid on an annual 

basis. The fees were levied in accordance with section 10 of the Radio-

telegraph Act, Chapter 43, Statutes,  1 .913 and are detailed in Chart 1 

following. 

From 1914 to 1958, periodic revisions to this schedule were made that 

involved both the alteration of fee levels and the addition and deletion of 

various station classes. These revisions were mostly of a fairly minor nature, 

an exception being the 1948 revision of the levy for Private Commercial 

Broadcasting Stations. This latter revision involved replacing the fixed fee 

levied upon such stations with a variable fee calculated as a function of the 

gross annual revenue of the broadcast undertaking. The level of these fees 

in 1948 is shown in Chart 2. Their level was not altered until 1968 and was 

then altered once more in 1977. 	The 1968 and 1977 fee schedules are shown 

in Charts 3 and 4. The reader should note that it was not until 1977 that 

the schedule discriminated between different classes of broadcast undertakings. 

The reader should also note that these fees do not apply to rebroadcasting 

transmitting stations, student carrier current broadcasting undertakings, 

the CBC, or provincial educational TV network. 

Amendment to these regulations also occurred in 1972 but did not involve 
anv alterations in the fee structure here discussed. However, alterations 
in the fee levels did occiir. 
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For stations other than those for Private Commercial Broadcasting, a major 

revision in the 1914 license fee schedule did not occur until 1958 at which 

time the number of station classes and the related fee levels were both sub-

stantially altered. Minor changes in the number of station classes and some 

more substantial changes in fee levels have since occurred (1968 and 1975). 

Chart 5 shows the fee schedule for 1958, 1968 and 1977, to illustrate these 

revisions. It will be noted that the fee increases over the 20 year period 

have been in the order of 100-150% for most services. It should be noted, that 

no fees are charged for Provincial Government service and that reduced fees 

are charged for municipal services ..* This exemption also extends to Provincial 

crown corporations. Such exemptions were initiated in 1958. 

* Also fee exempt are the U.S. military and the federal government, though 
not its crown corporations. 



CHART 1 

Annual Radio Station License Fees - 1914  

19. 

Station Class 	 Annual 	Fee  

Limited Coast Stations 	 $ 10 

Public Commercial Stations 	 50 

Private Commercial Stations 	 10 

Experimental Stations 	 5 

Amateur Experimental Stations 	 1 

Technical or Training School Stations 	1 

Ship Stations 	 1 

CHART 2  

Annual License Fees in Respect of Private Commercial Broadcasting Stations - 1948  

Station Category Annual Gross Revenue of Broadcasting 	License Fee 

Undertaking 

A 	$ Under 	 $25,000 	$ 	100 

B 	25,000 and under 	50,000 	250 

C 	50,000 and under 	75,000 ' 	500 

D 	75,000 and under 	100,000 	1,000 
, 

E 	100,000 and under 	200,000 	1,500 

F 	200,000 and under 	400,000 	3,000 

G 	400,000 and over: 	 6,000 
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$25 

$25  plus. 1½%  

of fee revenue in 

excess of $300,00, 

$25 

$25 plus 11/2% 

of fee revenue 
in excess of 

$1,000,000 

$25 

$25 plus 11/2% 

fee revenue in 

excess of $25,000 

CHART 3
4 

Annual License Fees in Respect of Broadcasting Undertakings -- 1968  

(i) for broadcasting undertakings where the gross 

revenue is $200,000 or less 

(ii) for broadcasting undertakings where the gross 

revenue is more than $200,000 

License Fee 

$25 + 1% of gross 

revenue 

$2025 + 11/2% of gross 

revenue in excess 

of $200,000 

CHART 42  

Annual License Fees in Respect of Broadcasting Undertakings -- 1977  

License Fee  

(i) for radio broadcast undertakings where the 

fee revenue is $300,000 or less 

(ii) 	for radio broadcast undertakings where the 
fee revenue exceeds $300,000 

(iii) for television broadcast undertakings where 

the fee revenue is $1,000,000 or less 

(iv) for television broadcast undertakings where 

the fee revenue exceeds $1,000,000 

(v) fdr broadcast receive undertakings where 
the fee revenue is $75,000 or less 

(vi) for broadcast receive undertakings where 
the fee revenue exceeds $75,000 

1 
gross revenue is defined as "the total operating revenue derived from 
the operation of a broadcast undertaking". 

2 
fee revenue is defined as "the total revenue from the licensed activity 
of the broadcast undertaking whether received by the licensee...  •or by 
an associated corporation". 



1958 

Annual Fee  

$ 50.00 

10.00 

1968 

Annual Fee  
1977 

Annual Fee 

$ 98.00 

26.00 

$ 75.00 

20.00 

CHART 5  

Annual Station License Fees  
21. 

• 
Station Class  

1. License for a coast station 

performing: 

(a) Limited  Maritime  

mobile service 

(h) Private Maritime 

mobile service 

2. License for a land station 

performing: 

(a) 
(h) 

(c) 

(d) 

(e) 

(f) 

(9) •  
(h) 

(i) 

(j) 

(k) 

(1) 

(m) 

(n) 

(0) 

(P) 

(q) 

(r) 

Public Commercial Service 
Restricted Public Commercial 

Service 
Private Commercial Service 

USA Military Service 

Provincial Government Service 
Municipal Service* 
Experimental Service 
Amateur Experimental Service 
Public Commercial.  Receiving 
Service 

Private Commercial Receiving 

Service 

Public Commercial Automatic 

Repeater Service 
Private Commercial Automatic 
Repeater Service 
Remote Control Service 
Model Control Service 
General Radio Service 
(3 years) 
Amateur Relay 
Commercial Broadcasting 

Receiving Service 
Aeronautical Mobile Service 

100.00 

50.00 

10.00 

No Fee 

No Fee 
1.00 

5.00 

2.50 

10.00 

2.00 

25.00 

5.00 

1.00 

N.A. 

N.A. 

N. A.  

25.00 

10.00 

150.00 

100.00 

20.00 

No Fee 

No Fee 

10.00 

20.00 

10.00 

15.00 

10.00 

75.00 

10.00 

N.A. 
No Fee 

N.A. 
N.A. 

25.00 

20.00 

195.00 

130.00 

26.00 

No Fee 

No Fee 

13.00 

26.00 

13.00 

20.00 

13.00 

98.00 

13.00 

N.A. 

N. A.  

13.50 

13.00 

N.A. 

26.00 

3: License for 

performing: 

mobile station 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 
(h) 

(i) 

(j) 

(k)
 (1) 

(m) 

25.00 

2.00 

No Fee 

No Fee 
1.00 

5.00 

Ser.10.00 

" 2.00 

1.00 

N.A. 
N.A. 

2.00 

10.00 

:Public Commercial Service 

Private Commercial Service 

LI.S.A.Military Service 
Provincial Government Service 

Municipal Service*  
Experimental Service 

Public Commercial Receiving 
Private " 

Remote Control Service 
Model. Control Service 

General Radio Service  (3 yrs) 

Aircraft Navigational Service 

Aeronautical Mobile Service 

35.00 

7.00 

No Fee 
No Fee 

10.00 

10.00 

15.00 

10.00 

N. A.  
No Fée .  

N.A. 
10.00 

15.00 

46.00 

10.00 

No Fee 
No Fee 

13.00 

13.00 

20.00 

13.00 

N.A. 
N.A. 
13.50 

13.00 

20.00 

* 	Where municipal service is provided by a radiocommunication system 

comprised of more than one station, one license fee only shall be required. 

2 



N.A. 	$ 20.00 

N.A. 	13.00 

N.A. 

N.A. 

CHART 5 (continued  

22. 

1958 

Annual Fee  
1968 

Annual Fee  
1977 

Annual  Fee 

4. License for a ship station 
fitted with 

(a) Transmitting and Receiving 
Apparatus: 

(h) Receiving Apparatus for 
Navigational Purposes 

411 
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gl, 	

B. The Current License Fee Schedule in Canada  

The licenses fees currently in force for radio stations, other than 

broadcasting stations, are detailed in Chart 5 of the preceding section. 

While fee levels and station classes have been substantially modified since 

that time, the fee schedule is in one key respect essentially as it was in 

1914. Specifically, license fees are levied on a per station basis and vary 

only by station class. In our analysis we will wish to consider both the 

absolute level of the fees and their structure or variability. 

While fees currently vary only by station class there exist numerous other 

dimensions according to which fees might be varied. These include the licensee's 

ability to pay, the licensee's valuation of the license, the amount of bandwidth 

employed, the spectral region in which the bandwidth is held, the amount at which 

competing applicants value the license, the availability of spectrum substitutés 

to the licensee, the social desirability of the licensee's activities, the cost 

of issuing the license, etc. To some extent these attributes are recognized in 

the current station classification according to which fees vary. The compara-

tively low fee levied on experimental services, for example, may reflect the 

need to encourage socially desirable innovation. To a large extent, however, 

it would appear that such considerations are lacking. Whether this omission 

is serious will depend on the objectives  of 'the  spectrum manager. 

The objectives of spectrum management may include such factors as 

recovery of the costs of spectrum management, recovery ,  of spectrum value, a 

simple increase in government revenues, the promotion of efficient resource 

allocation, the promotion of particular social objectives, the promotion of 

O  

• 
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user equity, etc. In this section, we will not attempt either to enumerate 

the full range of such government objectives nor indeed to state those 

objectives that we ourselves find most compelling. Rather we will discuss 

briefly a few known objectives of the spectrum management authority that 

the current fee schedule fails to serve and will then comment upon whether 

such failure implies a need for fundamental revision in the spectrum fee 

structure. 

One important objective of the spectrum management authority is that the 

license fee schedule should recover the direct costs of spectrum management. 

This objective appears to have been adopted as a consequence of discussions 

held by the Cabinet and clarified by DOC consultation with the Treasury Board. 

However, while this consideration seems to have been a prime factor in determin-

ing the design of the proposed new fee schedule (discussed in the following 

section) it does not of itself entail any need for structural revisions in 

the fee schedule. A straight recovery of costs could as easily be engineered 

by a flat percentage increase in all current fee levels. Such a strategy, 

however, under current circumstances would appear to require that the fee 

schedule be altered frequently if license fee revenues are to be held in 

balance with spectrum management costs. As spectrum management costs are 

closely correlated not only with the number of licenses issued but also with 

the number of frequency assignments accorded under each license, a fee schedule 

that was capable of meeting the cost recovery objective over time, without 

frequent adjustments, would require some measure of frequency assignments to be 

included as a parameter in the determination of fee levels. 

• 

• 
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A second stated objective of the Department of Communications is to 

promote the provision of telecommunications services to rural areas and it 

has been argued that the annual fee of $195. that is levied for licenses for 

a land station performing a public commercial service constitutes a major 

deterrent to this goal. The removal of this deterrent could be achieved by 

structural revisions whereby either a new station class corresponding to this 

category was created and accorded a lower fee or by basing the station fee upon 

the station's channel capacity, it being assumed that this will result in 

lower fees for stations serving a remote area. Alternatively,  the  same end 

could be achieved by a simple lowering of the current annual fee for this 

station class, with no consequent structural revision in the fee schedule 

being implied. 

A third objective of the spectrum management authority is that not only . 

should total fee revenues match spectrum management costs but that this equality 

should hold for all separate service classes. As in the case of the overall 

recovery of costs it would appear that a simple revision of fee levels could 

accomplish this end but that a structural revision would be required if 

frequent fee revisions are to be avoided. 

A fourth objective of the spectrum management authority is that the license 

fee schedule should be administratively simple, easily understandable and 

compatible with existing licensing files. At the extreme this objective, 

which is somewhat meaningless when considered in isolation, would argue for 

the removal of all license fees. More realistically there is probably a 

presumption in favour of the current schedule and against any increase in 

fee variability. 

• 
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A fifth objective of the spectrum management authority concerns the 

promotion of efficient resource allocation and it is on this count that the 

current schedule of license fees is most easily criticized. This matter 

was dealt with at length in an earlier paper and here it will suffice to say 

that by making station fees independent of usage factors such as R.F. channels 

and of location, an incentive is created for stockpiling of spectrum, a 

bias is created in favour of spectrum as opposed to alternative communications 

inputs, a bias is created away from needed R & D, and an incentive is created 

to employ overly spectrum intensive communications equipment. To remove this 

bias, a structural revision in the fee schedule is required. 

While the five objectives discussed above are not the only ones that 

are relevant to determining whether structural revisions in the spectrum 

license fee schedule are desirable, they do appear to be the principal ones 

that were considered by DOC in its current attempts to revise the schedule. 

A strong case for a basic structural revision is only given by the fifth objective, 

namely that of efficient resource allocation. In that instance, consideration 

of the fourth objective, would further seem to imply that such a revision 

should occur by means other than an expansion of service classifications and 

that the introduction of a variable fee structure within particular service 

classifications should be considered. 

Our discussion also has touched upon various concerns regarding the level, 

as opposed to the structure, of the current fee schedule. One further concern 

that might be raised in this regard relates to the question of fee exemptions 

and reductions accorded various user classes. The argument for efficient resource • 

• 
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allocation that provides the basic rationale for a structural • fee revision also 

argues against the granting of such exemptions. The argument is perhaps 

weakest with regard to government department licenses and strongest with regard 

to provincial crown corporation licenses. The current practices in this regard 

would seem in need of review. It is particularly hard to understand the 

rationale where provincially owned hydro and telephone companies obtain exemptions 

not accorded to their privately owned counterparts in other provinces. 

C. The Proposed New License Fee Schedule for Canada* 

In this section we will briefly discuss the new License Fee Schedule put 

forward by DOC in a November 1977 document titled License Fée Study.  The new 

schedule does not apply to private commercial broadcasting stations. It is 

reproduced in Chart 6. Chart 7 juxtaposes the current and proposed fee schedules 

Ill so as to facilitate their comparison. 

The most significant changes that have been incorporated in the new fee 

schedule are as follows: (1) The number of station classes has been drastically 

reduced, (2) The distinction between Public commercial and Private commercial 

stations has been discarded, (3) The General Radio Service station fee, which 

is a major source of DOC license fee revenues, has not been altered, (4) Space 

and Fixed stations performing a fixed satellite service must now pay a license 

fee, that is «calculated  on a variable basis, (5) Variable fees have been 

introduced for fixed stations performing either a fixed service or a land mobile 

service and (6) all current fee exemptions and reductions have been retained. 

• 

A new radio licence fee schedule for non-broadcast  stations'  'will le 
,Implemented on Aprll 1, 1q7q. The. new schedule is the same,,  in 

almost all major respects, as , that proposed in the License Fee Study  
reviewed. here. 
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With respect to items (4) and (5) above, the fees for Fixed stations 

performing either a fixed service or a fixed satellite service are identical 

and are an increasing function of a number of R.F. and equivalent voice 

channels received and transmitted at the station. The fees for Space stations 

performing a fixed satellite service are also calculated on the above basis 

but are increased by an equivalent space factor derived on the basis of the 

equivalent number of terrestrial hops covered by actual Canadian satellites. 

For Fixed stations performing a land mobile service the fees are a function 

of the radio coverage area of the station, the number of receive only channels 

at this station, the number of transmit only channels at the station and the 

geographic location of the station. Due to this last factor land mobile fees 

in metropolitan areas will, ceteris paribus, be twice as high as in rural areas. 

In analysing this fee schedule we will follow the same procedure as was 

used when discussing the current fee schedule. This is to say that we will 

evaluate it in the light of the five main objectives that were considered by 

DOC in constructing the new schedule. 

The first of these objectives was that the fee schedule should yield 

revenues sufficient to cover the costs of spectrum management. DOC has further 

stated that revenue losses due to fee exemptions should be treated as if they 

had been collected for cost recovery purposes and the DOC broadcasting costs 

are to be offset by corresponding CRTC revenues rather than from other DOC 

revenues. Chart 8 records DOC's estimated Spectrum Management costs and it's 

estimated revenues, adjusted in the manner noted above, under the current and 

the proposed fee schedules for each of the years 1977-1980. It will be noted 
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that with the new fee schedule a much better degree of cost recovery is achieved 

and further that a better tracking of such costs is attained than with the old 

schedule. The time frame over which the estimates are provided is too short 

to permit any firm conclusions on this latter point but our earlier analysis 

would suggest that the introduction of variable fees that are a function of 

station capacity would support this end. The objective of cost recovery would 

thus appear to be well served by the new fee schedule. 

The same cannot however be said with regard to the objective that the 

spectrum management costs relating to each service class should be recovered 

by revenues from users in that class. Chart 9 shows spectrum management costs 

and revenues under the new and proposed schedules broken down by four station 

classes, (Fixed, Mobile, Space and GRS), for the year 1977-78. The chart does 

not include either broadcast costs or revenues as the latter are collected by . 

41, 

	

	CRTC and we have no means of allocating them between CRTC and DOC. From the 
chart we see that Fixed station license revenues offset only a small portion 

of DOC's associated license costs under the current schedule and that while 

this portion increases under the new schedule it remains small. Further, under 

the new schedule GRS revenues continue to exceed greatly their associated 

costs, and revenue from space stations is less  ' than  half of the associated costs. 

Estimated data for other years would be required to more fully analyse these 

circumstances but it is evident from Chart 9 that while the new fee schedule 

reduces the level of cross subsidization implicit in the old schedule, it does 

not do so significantly. We may further note that the station types in Chart 9 

are heterogenous in many important respects and that there is likely significant 

cross subsidy between different users within each station type. Once again we 

0 
have inadequate data to treat this question fully. 
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As to the promotion of telecommunications services to remote and rural•

areas the introduction of a variable fee for fixed stations performing a Fixed 

service should prove beneficial. The lower channel use of remote area stations 

will ensure consequent fee reductions for such stations and thus increase the 

incentive for their provision. The removal of the distinction between public 

commercial and private commercial stations is also helpful in this regard. 

On the grounds of administrative simplicity the new schedule also cannot 

be seriously faulted. The reduction of the number of station classes and 

the simplicity of the variable fee structures both contribute to this goal and 

DOC does not appear to have any major concerns re the administration of the 

new schedule. Only in determining the radio coverage area of fixed stations 

performing a land mobile service are serious problems likely to be encountered 

in the near future.* 

The fifth objective considered here concerns the promotion of an efficient 

resource allocation and we have argued earlier that it is this objective that 

implies the greatest need for a structural revision in the fee schedule. The 

introduction of a variable fee schedule, for large classes of users, must be 

commended as a positive step in this direction. It is, however, only a very 

small step. Variable fees are not applied to all user classes and numerous 

fee exemptions are permitted. Further the level of the fees is such that even 

though variable they are likely, in many instances, to have a negligible 

effect on resource allocation and DOC in its License Fee Study makes no attempt 

to assess this impact. We stated in an earlier paper that any fee schedule 

that was limited to the recovery of administrative costs was unlikely to have 

a significant impact in that area. This conclusion is still warranted. 

* This feature of the license fee schedule was in fact not adopted in the 
schedule to be implemented April 1, 1979. 
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An overall assessment of the new fee schedule thus leads one to conclude 

that while it constitutes in most respects an improvement over the current 

schedule, it fails to fully achieve DOC's stated objectives. This failure 

is most conspicuous with regard to the elimination of user cross subsidy and 

the promotion of an efficient resource allocation. 



CHART 6  

PROPOSED TARIFF OF RADIO LICENCE FEES  

Ann'ual Fee  

L. Licence for a Fixed Station performing a: 

- Aeronautical Mobile Service 	 $26.00 

- Amateur Service 	 13.00 

- Experimental Service 

	

	 26.00 

• - Fixed Service 	 variable* 

- Fixed Satellite Service 	 variable* 

- Land Mobile Service 	 variable* 

- Maritime Mobile Service 	 26.00 

•- Municipal Service, 	 13.00 

- General Radio Service 	 4.50 

- àther Services 	 ** 

32. 

2. Licence for a Mobll!_SlanclE_Rerforial..u_a:  

- Experimental Service 

- Aeronautical Mobile Service 

- Maritime Mobile Service 	. 

- Land Mobile Service 

- Municipal Service 

- General Radio Service 

- Other Services 

3.  Licence for a  Space  Station  performing  a:  

- Fixed Satellite Service 

- Other Services  

13.00 

20.00 

20.00 

15.00 

13.00 

4.50 

* * 

variable* 

* * 

TABLE IV 

* Minimum of $26 per station 
** For the purpose of this study, this classification covers a number of 

services in which there are few licencees, generally exempted by law, 
and permits the addition of specific other services as required. 



Actual Categories  

Affected 
Present 	.Proposed 	Number of 

Annual Fee 	Annual Fee 	Licensees  

33. 
CHART 7  

TARIFF OF RADIO STATION FEES • PRESENT AND PROPOSED 

(1978/79) 

1. Licence for a coast station performing: 

a. Limited Maritime Mobile Service 	$ 98.00 	$ 26.00 	0 
b. Private Maritime Mobile Service 	26.00 	no change 	17 

2. Licence for a land station performing: 	, 

a. Public Cdmmercial Service 	• 	195.00 	variable* 	1,450 
b. Restricted Public Commercial Service 	130.00 	. 	variable* 	1,050 
C. Private Commercial Service 	26.00 	variable* 	35,000 
d. United Statee•of AmericaMilitary Service-- (no. fee) 	-, no change 	(N/A.) 
e. Provincial Government Service 	(no fee) 	no change 	_ 8,500 
f. Municipal Service 	 13.00 	no change 	2,400 
g. Experimental Service 	 26.00 	no change 	440 
h. Amateur Experimental Service 	13.00 	no change 	19,400 
i. Public Commercial Receiving Service 	20.00 	variable* 	100 
j. Private Commercial Receiving Service. 	13.00 	variable* 	600 
k. Public Commercial Automatic Repeater 

Service 	 98.00 	variable* 	1,000 
L.  Private Commercial Automatic Repeater 

Service 	....._ 	 13.00 	. variable* ._ ... 2,200. 
m. General Radio Service 	 4.50 	no change 	** 

a. Aeronautical Mobile Service 	26.00 	no change 	1,500 
o. Amateur, Relay 	 13.00 	no change 	300 

3. Licence ior a mobile station performing: 

a. Public Commercial Service 	46.00 	15.00 	19 
b. Private Commercial Service 	10:00 	15.00 	230,000 
c. United States of America Military Service 	(no fee) 	no change 	(14/A.) 
d. Provincial Government Service 	(no fee) 	no change 	37,000 
e. Municipal Service. 	 13.00 	no change 	2,700 	- 
f. Experimental Service 	 13.00 	no change 	640 

• 
g. Public Commercial - Receiving Service ' 	20.00 	_ 	15.00 	A 
h. Priyaca Commercial Receiving Service 	13.00 	15.00 . 	165 
i. General Radio Service 	 4.50 	no change 	** 

j. Aircraft Navigation Service 	13.00 	20.00 	4 
k. Aeronautical Mobile Service 	. 	20.00 	no change 	16,600 

' 4. Licence for ..a ship station fitted with: 

a. Transmitting and Receiving Apparatus 	20.00 	do change 	17,800 
b. Receiving Apparatus for Navigational 

Purposes: 	 13.00 	20.00 	? 

5. Licence for a space station performing:  

a. Space Service 	 (N.A.) 	variable* 	3 

6. Licence for an earth station performiag: 	. 

a. Space Service 	 (N.A.) 	variable* 	120 

TABLE V 

•* Minimum fee of 526.00 
** The total GRS licenses expected to. be issued in 1978/79 is 690,000 



Proposed Fee 

Schedules 

Current Fee 

Schedules 

Station Type Spectrum Manage-

ment Costs Revenues as a Revenues 	Revenues as a 

% of cost 	% of cost 
Revenues 
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CHART 8  

Spectrum Management Cost Revenue Estimates ($1000 ( s)  

Fiscal Year 

Spectrum Manage-

ment Costs 

Current Fee 

Schedules 

Revenues 	Revenues as a 

% of cost 

P-roposea Fee 
Schedules 

Revenues 	Revenues as a 

% of cost 

1977 - 8 

1978 - 9 

1979 - 80 

1980 - 1 

24,543 

27,146 

29,979 

33,036 

17,450 

22,327 

26,329 

29,108 

71% 

82.2% 

87.8% 

88.1% 

N.A. 

25,335* • 	93.3% 

29,771 	99.3% 

33075 	100.1% 

*Assuming proposed fee schedule was implemented April 1, 1978 

CHART 9 

($000's) 	1977 Spectrum Management_22st and Revenue Estimates by Station Type* 

Fixed 	10,472 	2,087 	19.9% 	3,383 	32.3% 
, 

Mobile 	4,831 	3,752 	77.7% 	5,116 	105.6% 

Spare 	183 	0 	0% 	80 	43.7% 

GRS 	3,796 	5,940 	156.5% 	5,940 	156.5% 

TOTAL 	19,282 	11,779 	61.1% 	14,519 	75.3 1  

*Does not include DOC broadcast costs or corresponding CRTC revenues 
which are assumed to be identical for purposes of Chart 8. 

• 
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APPENDIX TO SECTION III* 

The U.S. Experience  

Management of non-government uses of radio spectrum in the U.S. is 

conducted by the FCC, which levies the fees for such uses. In this appendix 

we will briefly review FCC practices in this regard, particularly as they 

are relevant to recent Canadian experience. 

The FCC fee schedule of 1963 was established at nominal levels designed 

only to recover approximately 25% of commission costs and was subsequently 

revised in 1970 so as to provide for the full recovery of commission costs. 

The new schedule while aiming primarily to satisfy the cost recovery objective 

also sought to reflect more accurately the value to the recipient of the license 

granted. Among the more interesting features of this schedule were the 

following items; (1) annual broadcast station fees based upon commercial station 

rates, (2) annual cable television fees based upon the number of system 

subscribers and (3) variable fees, based on construction costs, for new point 

to point microwave and satellite stations and (4) separate application and 

grant' fees for many services. 

A further revision to the fee schedule was to have occurred in 1974. Prior 

to its adoption, however, the 1970 fee schedule was set aside by a U.S. court 

ruling and in 1975 a new schedule was instituted that attempted to meet the 

concerns of the court. This schedule was again set aside by the courts in 

1976 and the FCC then suspended the collection of fees and is now in the process 

of undertaking a full review of its fee schedules. A fee refund program has 

* See Gen. Docket 78-316, FCC 78-695. 
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also been instituted that will refund all fees paid the Commission between 1970 

and 1976, net Of any amounts that would have been paid under a schedule that 

conformed with the court's requirements. The process of the schedule review 

together with the details of the refund program provide many useful insights 

into the possible workings of the licensing mechanism. 

A 1976 court ruling stated the U.S. legal requirements to which the FCC 

fee schedule must adhere as follows: 

"Firstly the Commission must justify  the assessment 

of a fee by a clear statement of the particular 

service or benefit which it is expected to reimburse. 

Second it must calculate the cost basis  for each fee 

assessed. This involves (a) an allocation of the 

specific direct and indirect expenses which form the 

cost basis for the fee to the smallest practical 

unit; (h) exclusion of any expense incurred to 

serve an independent public interest; and (c) a 

public explanation of the specific expenses included 

in the cost basis for a particular fee, and an 

explanation of the criteria used to include or exclude 

particular terms. Finally, the Commission must set 

a fee calculated to return this cost basis at a 

rate which reasonably reflects the cost of the service 

performed and the value conferred upon the payor 

the agency must look not at the value which the 

regulated party may immediately, or eventually derive 

from the regulatory scheme, but at the value of the 

direct and indirect services which the agency confers." 

While DOC is not subject to the same statutory constraints as the FCC and 

thus need not accept the constraints defined above, the quotation does identify 

several key aspects of the fee setting process that are of a more general applica-

tion. First, there is a clear need to define the service performed by the 

licensing agency. Second, there is a need to determine the various costs 

incurred in'providing the service in the "smallest practical units" and to 

determine for whose benefit these costs were incurred. Third, there is a need 

to determine value accorded the licensee and then to form a basis upon which 

these cost and value elements are to enter the fee schedule. 
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For the purposes of undertaking its fee refund program the FCC has decided 

to calculate its allowable fees on the basis of direct costs incurred only. To 

this end it has devoted great effort in allocating such costs as closely as possible 

to existing service categories, and thus has created a data bank and has embarked 

on devising a cost accounting system that allows it to match costs and fees on a 

much closer basis than is available under DOC's corresponding data breakdowns. If 

DOC wishes to avoid between service cross subsidization, while remaining within 

the framework of a cost recovery based fee schedule, it too in the future will 

need to embark upon such an effort. 

Of equal relevance are the FCC's current efforts to move towards a revised fee 

schedule. Its efforts in this regard are occurring along two separate avenues. 

First, it is considering a prospective fee schedule that conforms with existing 

legislative authority. In this regard, it has undertaken to review fully and to 

categorize the variotis services rendered by the Commission and to institute a cor-

responding system of cost accounting. This system then will be employed to allocate 

all such costs between services. Direct costs that confer benefits on particular 

private interests will be allocated to such parties through the fee schedule, with 

indirect and other costs being allocated on the basis of the value of service principle. 

A second avenue of approach that is being considered by the Commission is to 

seek legislative relief that will permit it to employ a fee schedule that will yield 

revenues that are not constrained to match the Commission's budget. In this regard 

the Commission is examining not only fees that are based on cost recovery but also 

fees that are based on spectrum value and that would undoubtedly yield revenues far 

in excess of Commission costs. Issues raised in the course of this examination 

will undoubtedly be of considerable interest to DOC in Canada, which is not con- 

e qtlainvd In tul t'o(. schedule options to the extent that the U.S. FCC is constrained 

by Court decision. 
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IV: THE MICROWAVE BAND 

A. 	Users 

The microwave band is generally defined to consist of all spectrum above 

890 Mhz. Frequency allocations within this region are detailed in the 

Department of Communications' Table of Frequency Allocations. Of the 29 service 

categories listed therein, we find that 22 of these have allocations in the 

microwave region. Chart 1 lists these 29 service categories and denotes by 

an asterisk (*) those services that have allocations in the microwave region. 

Allocations in the microwave region are of course, as in all other 

spectrum regions, subject to periodic revision. We noted earlier, for example, 

that recent changes have occurred in the 890-960 Mhz band and that these change . 

 will be reflected in Canadian proposals made at the 1979 WARC. Other Canadian 

proposals that will be made at WARC relative to allocations in this region 

include additional allocations to amateur services, maritime mobile services, 

radionavigation and other services. Canada will also propose that allocations 

be made in formerly unallocated bands at the extensive margin of allocated 

spectrum and has included several proposals relating to satellite service 

allocations in this region. 

We have been unable to obtain comprehensive statistics on the breakdown 

of assignments . in  this region but have  been furnished with several documents 

that together c6ntain sufficient information to provide us with a reasonably 

accurate picture as to the main user groups holding assignments in this region. • 
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The first of these documents is entitled "Microwave Communications Systems 

qie in Canada" (Draft) and, while being Undated, is believed to have been presented 

recently as the basis of a DOC internal seminar held in Ottawa. Chart 2 is 

derived from that document and shows for each,band in the 890 Mhz to 14 Ghz* 

region, the principal users, and the number of assignments.** 

Perusal of Chart 2 indicates that the major holders of assignments in the 

microwave region are the Hydro Companies, the telecommunications Common Carriers, 

Pipeline Utilities, Broadcasters and the CATV industry. The two other major users 

identified are the School Boards which employ spectrum in the provision of 

instructional TV services and the government which uses it in the provision of 

such diverse services as Aeronautical Radio Navigation, Radio Location, Radio 

Astronomy, and Metereological Aids. The nature of these latter two users is 

very different from the former and it •is to the former group that wè shall 	. 

devote the bulk of our attention. 

The breakdown of assignments as between members of this former group is 

shown in Chart 3 which is derived from an August 1978 study by T.A. Kubacki 

of DOC's Ottawa Policy group. The breakdown is given by major user group in 

each of the microwave bands in which they operate. Telephone companies emerge 

as the clearly dominant spectrum user, holding fully 63% of all assignments 

in the band. Other major users are seen to be the Hydro companies (10.9%), 

the Railway companies (19.3%) and the broadcast industry (4.5%). Pipeline 

There is currently little or no use being made of spectrum above 14 Ghz. 

** The chart may contain some minor errors or omissions, where present in 
the original source document. 
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utilities hold only 0.4% of such assignments, and the remaining 1.9% includes 

miscellaneous users. These then are the major users that we will need to 

consider in our study. Together with them it will also be important to 

recognize usage by the CATV industry, which in the above classification appears 

to be entered in the broadcast category, and by Telesat Canada. 

• 



CHART I  

Service Classes Listed in the Table of Frequency Allocations  

Aeronautical Mobile Service 

Aeronautical Mobile Satellite Service* 

Aeronautical Radionavigation Service* 

Aeronautical Radionavigation Satellite Service* 

Amateur Satellite Service* 

Amateur Service* 

Broadcasting Satellite Service* 

Broadcasting Service 

Earth Exploration Satellite Service* 

Fixed Satellite Service* 

Fixed Service* 

Inter-Satellite Service* 

Land Mobile Service 

Maritime Mobile-Satellite Service* 

Maritime Mobile Service 

Maritime Radionavigation Satellite Service* 

Maritime Radionavigation Service* 

Meteorological Aids Service* 

Mobile Satellite Service 

Mobile Service* .  

Radio Astronomy Service* 

Radiolocation Service* 

Radionavigation Satellite Service* 

Radionavigation Service* 

Space Research Service* 

Space Operation  Service*  

Standard Frequency Satellite 

Standard Frequency Service 

N.B. 	* Denotes that service has allocation in microwave region. 

41. 

41 



890-960 Mhz 783 Common Carriers 
Oil Pipelines 
Broadcasters (STO 

*indicates civil 

assignments only. 

250 

42. 

CHART 2  

Microwave Frequency Bands and Their Uses  

Band Principal Users # of Assignments 

960-1215 	MOT 

1215-1300 

1300-1350 	MOT 

1350-1400 	OND 

1400-1427 	GOVT 

1427-1525 	Experimental 

1525-1535 	Nil 

1535-1542-5 	Nil 

1542-5-1543-5 	Nil 

1543-5-1558-5 	Nil 

1558-5-1636-5 	Nil 

1636-5-1644 	Nil 

1644-1645 	Nil 

1645-1660 	Nil 

	

1660-1700 	GOVT 	 5 * 

	

1710-1900 	Common Carriers . 	2446 

Hydros 

	

1900-2290 	Common Carriers 	1387 

2300-2500 

	

2548-2686 	School Boards 	503 

	

2690-2700 	GOUT 	 4 

	

2700-2900 	MOT & Private 	38 * 

we 
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CHART 2 (Cont'd) 

110 	
Band 	Principal Users # of Assignments 

2900-3100 	Private 	47 * 

3100-3500 

3500-4200 	Common Carriers 	 4900 

4200-4400 	Nil 

4900-5000 	Nil 

5000-5250 	Nil 

5250-5925 	 13 

5925-6425 	Common Carriers 	 2694 

6425-6590 ) Mhz 	Common Carriers 	 410 

6770-6930 ) 	Hydro 

6590-6770 ) 	T.V. Networks 	642 

6930-7125 ) 	Common Carriers 

7125-7725 	Common Carriers 	 1589 
Hydro 

7725-8275 	Hydro 	 265 
Common Carriers 

8275-8500 	CATV & Broadcast 	198 
MOT 
Common Carriers 

8500-10550 	MOT & Private 	350 * 

10-55-10-68 Ghz 	Nil 

10-68-10-7 	GOVT 	1 * 

10-7-11-7 	Common Carriers 	 187 

11-7-12-2 	Nil 

12-7-12-95 	CATV 

13-25-13-4 Ghz 	Nil 

13-4-14-0 	Nil 

TOTAL 	16,713 



CHART 3  

eline/Gas 
Band (Mhz) 	Total 	Telephone 	Hydro 	Railway 	Broadcasters 	

Pip 	
Misc. 

Utility 

890-960 	1167 	497 	87 	297 	94 	70 	122 

1427-1525 	27 	27 	0 	0 	0 	0 	0 

1710-1900 	2873 	1746 	467 	628 	4 	6 	27 

1900-2290 	1683 	1177 	74 	418 	12 	0 	2 

3540-4200 	4945 	4616 	0 	305 	0 	0 	24 

5925-6425 	1920 	854 	26 	1016 	0 	0 	24 

6425-6590 ) 	
946 	399 	14 	312 	201 	1 	19 

6770-6930 ) 

7125-7250 ) 
7300-7725 	

2787 ' 	1249 	784 	394 	65 	0 	- 	7 ) 

• elk • 
7725-7975 ) 	298 	

173 	390 	2 	'21 	0 	0 
8025-8275 ) 

8275-8500 	487 	278 	0 	34 	76 	0 	99
IV  

	

5 	328 	0 	9 8500 je 	558 	130 	86 

Total 	17,696 	11,146 	1,928 	3,411 	801 77 	333 

% of Total 100.0% 	63.0% 	10.9% 	' 19.3% 	4.5% 0.4% 	1.9% 
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B. 	Trends  

110 
No statistics were made available to us that allowed us to gain a good 

insight into the question of possible future congestion in the microwave 

spectrum. Chart 4, which is aerived from DOC annual reports, may however be of 

some use in this regard. It shows for each of the three major microwave user 

groups, the increase in the number of radio licenses that has occurred since 1974. 

Growth, over a three year period, has been substantial in all three categories 

and particularly so by the telephone and electric power systems. The statistics 

may however be misleading in two respects. First, the statistics include licenses 

held by these users in non microwave regions. Second, licenses are not homogenous 

with respect to permitted spectrum capacity. 

In informal discussions inOttawa we were advised-t.hat in general spectrum 

scarcity in the microwave region was unlikely to become at all serious in the 

foreseeable future. While we are not in a position to argue this issue, the 

statement clearly requires several qualifications. Primarily, it should be 

noted that while abundant portions of the microwave spectrum remain either under 

or unutilized, scarcity may nevertheless constituté a relevant concern in either 

a particular geographical area or in a particular bandwidth. On the former 

point we may note that in British Columbia, for example, the microwave region is 

said to be heavily congested in the area of Vancouver and Prince George. On 

the latter point we should mention the recent decision to turn the 12.7-12.95 Mhz 

region over from CATV companies to the telephone common carriers. The fact that 

such a decision was necessary must imply scarcity of the latter sort. This form 

of scarcity is in fact implied by the very need to regulate spectrum usage. 



1974/5 

1975/6 

1977/8 

9,543 

10,272 

12,383 

12,189 

13,677 

15,753 

10,793 

11,207 

12,679 

CHART 4  

Total # of Licenses held by Major Users  

46. 

Year 	Telephone Systems Electric Power Systems 	Railway Transport 

Period 

Growth 29.8% 	 29.3% 	 17.5% 	. 
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1110 	
C. 	Licensing Procedure  

Regulations governing the application for and issuance of licenses in 

the microwave region of the spectrum are clearly outlined in DOC's Radio 

Standards Procedure (RSP) Manual 113. We do not intend to reproduce that 

document here, but rather only to comment upon a few areas of concern that 

will be relevant to our later analysis and some of which were discussed at a 

meeting held by us with regional office personnel in Vancouver. 

We should note first that while particular bands in the microwave region 

are associated typically with particular user groups, the RSP guidelines do 

not specify any restrictions as to who may or may not use a particular bandwidth. 

However, such restrictions are implicit in the technical and economic standards 

that an applicant for a particular assignment must.meet. Additionally, we were 

informed, Hydro license applications are generally accorded priority due to 

the special nature, involving safety and emergency considerations, of Hydro's 

need for spectrum. 

The unique role of telecommunications common carriers is also recognized 

in the application process. RSP 113 states that non-Hydro applicants, other 

than the carriers themselves, must provide a quotation for equivalent services 

from a telecommunications common carrier and states that "where the equivalent 

annual cost approximates the lease rate quoted by a telecommunications common 

carrier, it is assumed that there will be little economic justification •for a 

private system". We were informed that a 30-35% dollar preference margin is 

accorded to the common carriers* although other factors such as the impact on 

final product cost, or factors of a social nature may be considered. We were 

* 	Discussions with DOC regional staff, Vancouver. 

• 
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also informed that in the case of contemporaneous competing applications, the 

common carriers and other major users would generally be accorded priority. 

Several other features of the assignment process in the microwave region 

that may be noted briefly for possible future reference are: 

1. Renewals are automatic. 

2. Less than 1% of new microwave license facilities are inspected annually. 

3. Traffic and cost forecasts contained in the license application are 

not monitored subsequently. 

4. Where an existing system is in conformity with DOC standards, DOC 

will not require it to be modified to facilitate another party's 

license application. DOC is however willing to assist in any resulting 

negotiations between the parties involved. 

D. 	Licenàe Fees  

Under the current license fee schedule there is no single fee applicable 

to all microwave licenses. Rather the fee varies according to the nature of 

the service performed by the licensee. The fees are levied on a per station 

basis and do not vary with system capacity or bandwidth used. Chart 4 lists 

the eight service classes, and the annual station fee relating to each, under 

which stations in the microwave region may be licensed. It will be seen 

that the fees range from $13 to $195 per year and vary according to whether 

the service is private or public and according to whether the station is for 

reception and transmission or for reception or transmission only. There are 

no fees for either space or earth stations performing a space service; further-

more, the federal and provincial governments and their agencies are fee exempt and 

municipalities pay greatly reduced fees. Included among those who are fee exempt 
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are provincially owned hydro and telephone companies, though their privately 

owned counterparts enjoy no such exemptions. 

Using DOC's November 1977 License Fee Study report we may also derive 

Chart 5 which estimates the number of microwave licenses in each of the 

service categories listed in Chart 4, for the communications sector and in 

aggregate and only for those users who are not fee exempt. The chart also 

excludes fees for stations operating both in and outside the microwave band. 

Total revenue accruing from the licenses listed in Chart 5 was approximately 

$95,000. Total revenues accruing from licenses for stations operating both 

inside and outside the microwave sector was approximately $153,000, and DOC 

estimates that $107,000 of this amount was attributable to the microwave 

sector. The breakdown of licenses by service category and by sector appears 

- to be very similar in the case of licenses for, stations operating only in 

microwave and both in and out of the microwave region. On the basis of the 

detailed tables in the DOC study we would estimate that of the $202,000 in 

revenue from microwave licenses in 1976-77, approximately 91% is attributable 

to the communications sector. 

Under the proposed new fee schedule, microwave charges are drastically . 

altered. The current fee exemptions are retained and the experimental service 

license fee is unchanged, but littlel else is. The distinction between private 

and public services is removed and the fees are no longer levied solely on a 

per station basis. Rather, a single variable fee is levied on all land microwave 

stations and does not distinguish between alternative service uses. The 



variable fee formula is given by 

F. = 3.00 (Ti + Ri) + $0.025 
(VCTi 

+ VC
Ri
) 

1 

where: 

50. 

F
i 

= annual fee at station i. 

T. = number of transmitted R.F. channels from station i. 
1. 

R = number of received R.F. channels at station i. 

VC
Ti 

= number of equivalent voice channels transmitted from station i. 

VC = number of equivalent voice channels received at station  I.  
Ri 

The new fee is thus a function of station capacity and in all cases a 

$26 minimum annual fee is required. If applied during the 1976-77 year it 

is estimated that this fee schedule would have yielded revenues of $403,000 

approximately, from the land microwave sector. This is approximately double 

the amount of such revenues that were actually yielded by the current fee 

schedule. Charts 6 and 7, which are taken from Appendix C of DOC's 1977 

license fee study, show the breakdown of the $403,000 as between major user 

groups and for individual users. 

The new fee schedule also introduces a fee for earth and space stations 

licensed under the Fixed Satellite Service category. The fee for space stations 

is variable and is calculated according to the following formula:* 

F =0((3.00 (Ti + Ri) + $0.025 
(VCTi 

+ VCRi)) 

where the variables Fi, Ti, Ri, VC
Ti' 

VC
Ri

, are as previously defined and 

er, 40 is a conversion factor based on "the equivalent number of terrestrial 

* The fees for earth station in the Fixed Satellite Service Category are 
calculated on the same basis as land microwave stations. 
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hops covered by actual Canadian satellites". The fee schedule, it is estimated, 

would yield revenues of approximately $81,000 in 1978-79 with Telesat Canada 

being the sole fee paying licensee. The breakdown of the fees is given in 

Charts 8 and 9 which are taken from Appendix E of the 1977 DOC License Fee 

' Study. 



CHART 4  

Radio Station Fees (1978-9) 

Service Category 	Annual Station Fee  

License for a land station perforMing. 

a: 	Public Commercial Service 	$195 
b. Restricted Public Commercial Service 	130 
c. Private Commercial Service 	26 

d. Public Commercial Receiving Service 	20 
e. Private Commercial Receiving Service 	13 
f. Public Commercial Automatic Repeater 

Service 	 98 

g. Private Commercial Automatic Repeater 
Service 	 13 

h. Experimental Service 	 26 

CHART 5 

Micro 1976-77  ) 

52. 

Service Category  

LiCense for a landstation performing 

Communications Sector 	Total  

a. Public Commercial Service 	228 	272 

b. Public Commercial Automatic Repeater 
Service 	 396 	426 

c. Private Commercial Service 	33 	113 

d. Private Commercial Automatic Repeater 
Service 	 9 	17 

e. Experimental 	 2 	2 

Total 	,668 	830 

* .includes only licenses for microwave only stations. 

• 
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CHART 6  

TYPE OF COMPANY 	ESTIMATED REVENUES ($)- 

Telephone 	 271,300 

Railway 	 104,100 

Hydra Power 	 14,400 

TV-CATV 	 12,400 	- 

Other 	 600 

TOTAL 	 402,800 

Summary of Estimated Licence Fee Revenues 

From the Microwave Sector 

(Based on 1976/77 figures) 

Source: DOC License Fee Study,  November 1977, Table C-II, p. C-7, 



CH.ART 7  

SUMMARY OF MAJOR MICROWAVE USERS 

Estimated Fees ($)  

Pacific Region  

B.C. Telephone 	44,056 

C.N. Railway 	7,390 

Okanagon Telephone Co  	114 

Canadian Pacific 	1,800 

B.C. TV System 	570 

B.C. Hydro 	no fee 

B.C. Railway 	no fee 

Central Reeon  

Calgary Power. 	318 

C.N. Railway 	4,060 

Canadian Pacific 	2,990 

Alberta Government Telephone 	no fee 	- 

Manitoba Telephone 	no fee 

Saskatchewan Telephone 	no fee 

Manitoba Hydro 	no fee 

Ontario Reeoh 

Bell Canada  	128,470 

Ontario Hydro.  	12,750 

Canadian Pacific 	20,600 

Ontario Northland Transportation Commission . . .  	5,525 

C.N. Railway 	3,615 

Grand River Cable T.V.  	2,917 

Connad Lavigne Ltd 	756 

(Cont'd).../ 

54. 

O  
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CHART 7 (CONT'D)  

Estimated Fees ($)  

Quebec Region  

Bell Canada  	31,478 

Quebec Telephone 	15,600 

Telephone du Nord du Quebec  	7,170 

Télébec Ltd  	666 

Quebec Northshore and Labrador Railways  	5,550 

Société d'Enérgie de la Baie James 	1,205 

C.N. Railways  	6,410 

Canadian Pacific 	3,915 

Bonaventure and Gaspé Telephone  	990 

Quebec Hydro 	no fee 

Atlantic Region  

C.N. Railways  	14,018 

Newfoundland Telephone 	3,918 

Maritime Tel. & Tel  	18,780 

New Brunswick Telephone  	17,120 

Quebec Northshore and Labrador Railways  	2,136 

Eastern Tel. & Tel 	2,087 

TOTAL MAJOR MICROWAVE USERS  	366,975 

Source: DOC License Fee Study, November 1977, Table C-III, pp. C-8, C-9. 
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CHART 8  

PROJECTED REVENUES'FROM FIXED SATELLITE SERVICE CATEGORY 

(FIXED STATIONS) 

1978/79 

No. 	of 
Institution 	Type of Equipment 	Total 

Fixed 
Fee 

• Stations  

Telesat Canada 	Earth station 	76 	$2,970 

Telesat Canada 	Telemetry, Telecommand 	2 	30 
and Control Equipment 
(TAC) 

Department of 	Teledetection and 	34 	no charge* 
Environment 	Weather 

Department of 	Control Equipment 	29 	no charge* 
Communications 	Experimental E.S. 

» 

Teleglobe 	Communications 	3 	no charge* 

Natural Resources 	Communications 	2 	no charge* 
(Québec)  

1 
I 
1 	TOTAL 	 146 	$3,000 

L__ 

* ExeMpted under Section 2(2) Radio Act 

Source: DOC License Fee Study, November 1977, Table E-II, p. E-6 0  

O  
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CHART 9  

PROJECTED REVENUES  FROM FIXED SATELLITE SERVICE CATEGORY (SPACE STATIONS)  

1978-79
(1)  

No. of licenced 	Annual Cost for 
Institution 	Satellite Name 

Channels 	Licensing 

Telesat Canada 	ANIK A-I 	24, 	25,920 

ANIK A-II 	24 	25,920 

ANIK A71II 	24 . 	25,920 

Telesat Canada 	ANIK A-I, II 	III 	Telemetry, Tracking 	90 
and Control Equipment 

DOC 	 HERMES 	experimenta l . 	no charge
(2) 

DOC 	 ISIS 1 	experimental 	no charge(2). 	. 

• ( 
DOC 	 ISIS II 	experimental 	no cnarge

2). 
 

TOTAL 	 6 	- 	77,850 

(1) Early 1979, the ANIK B satellite will be launched to replace possible ANIK A-1. The 4/6 GHZ Plus 
the 12/14 GUZ payload will totalize thirty-six Rle'channels to be licenced. 

(2) Exempted under  Section 2(2) Radio Act. 

Source: DOC License Fee Study, November 1977, Table E-III, p. E-7. 
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. ECONOMIC  RENT: A BASIS FOR TAXING THE UNEARNED INCREMENT  

Our Spectrum I Report concluded that, although the economic theory of 

opportunity cost provided a sound conceptual basis for charging license fees 

in excess of the costs of spectrum management, it provided no guideline for 

determining the appropriate level or structure of such fees. There are 

inherent and probably insuperable conceptual and administrative barriers to 

all of the proposals which have been advanced. One reason for the conceptual • 

 and administrative difficulties with the "opportunity cost" approach is the 

assumption that the cost to be imposed on the use of the radio frequency 

assignment should be determined prior to the act of licensing and on the basis 

of facts which at that time are conjectural. The basic difficulty is that 

encountered by all before-the-fact remedies for problems, i.e. the 

difficulty of anticipating what would happen in unpredictable and unforeseen 

circumstances. As soon as this is realized, the question arises: is it 

possible to meet the need for imposing some incentive to use the radio frequency 

assignments economically by devising an after-the-fact arrangement which 

would accomplish the desired result? 

Investigation of this question inevitably turns our attention to the 

literature on taxation - a form of public policy which uniquely, but not 

exclusively, deals with events after-the-fact. Income taxes conspicuously 

have this character. All income taxes are taxes on the results of the use 

of property rights - whether real or personal. One great advantage of formulating 

a procedure for imposing an "economizing" burden on the users of the radio • 
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spectrum through the medium of taxes is that the object of the tax has taken 

place. It is not conjectural. Neither the conceptual nor administrative 

aspects of it depend upon controversial economic models inspired by generalized 

market behaviour. The application of a tax model to our problem thus has 

the advantages of being specific to the problem itself, as well as dealing with 

real, as distinct from conjectural, facts. 

What are the implications of the property aspects of the radio spectrum? 

It is well-settled international law that the radio spectrum is a form of 

1 
property which is sui generis.--

/  
 It is not susceptible, legally, of being 

treated as private property, regardless of the duration of licenses 

and regardless of the duration of the assignment and bands of radio frequencies 

to particular classes of users. Therefore we are dealing here with a • form of 

universal public property. Even the regulatory (or taxation) practices of 

nation states must take this fact into account. And it is the very reasons 

that require the radio spectrum to be treated as public property that also 

underlie the conceptual and administrative barriers to opportunity cost based 

proposals. They founder on the probabilistic nature of the behaviour of the 

radio spectrum and the impossibility of imposing justiciable metes and bounds 

on property rights that some analysts would like to apply to the radio spectrum. 

Approaching the present problem from the standpoint of taxing the use of 

the radio spectrum as a form of public property leads us into consideration of 

a vast economic literature which has focussed on the taxation of economic rent 

as the "unearned increment" from private ownership of land - a form of 

property that has been, and is easily susceptible to exact legal description 

as private property. 

1/ Codding, The International Telecommunications Union  (1952). 
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A. 	Adam Smith  

That control of the use of land by ownership produces an "unearned 

increment" has been a central proposition in economic theory. It began with 

the Physiocrats in France and Adam Smith in England in the late 18th century. 

2/ 
For the Physiocrate— the sole productive source of a "net product" i.e. output 

greater than all inputs of productive factors, was agriculture. Accordingly 

in their view a tax on income from the ownership of land should be the sole 

and sufficient source of revenues from taxes. The influence of the Physiocrate 

on the classical economists, Smith, Malthus, Ricardo, James Mill and John 

Stuart Mill was pervasive and it is not surprising, therefore, that land and 

rent were basic to classical economic theories of value, distribution, and 

taxation. 

With Smith the crudity of the Physiocrat's theoretical analysis is 

replaced by the testing of theory against detailed, specific and realistic 

practice in various countries and at various times. Smith implicitly recognized 

the distinction between the extensive and intensive margins of production that 

was first rigourously stated by Ricardo. And he derived his theory of rent 

from inductive studies not only of agronomy, but of animal husbandry, fisheries, 

and mines (especially coal and precious metals). Some relevant excerpts follow: 

"The rent of land, therefore, considered as the price 

paid for the use of land, is naturally a monopoly price. 

It is not at all proportioned to what the landlord may 

have laid out upon the improvement of the land, or to 

what he can afford to take; but to what the farmer can 

afford to give.... 

• 

2/ 	See Gide, Charles, and Rist, Charles. A History of Economic Doctrines. 
London, D.C. Heath, 1947. • 
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"Rent, it is to be observed, therefore, enters into the 
composition of the price of commodities in a different 
way from wages and profit. High or low wages and profit 
are the causes of high or low price; high or low rent 
is the effect of it. It is because high or low wages 
and profit must be paid, in order to bring a particular 
commodity to market, that its price is high or low. But 
it is because its price is high or low; a great deal more, 
or very little more, or no more, than what is sufficient 
to pay those wages and profit, that it afiords a high 
rent, or a low rent, or no rent at all. 

"I shall conclude this very long chapter with observing 
that every improvement in the circumstances of the 
society tends either directly or indirectly to raise the 
real rent of land, to increase the real wealth of the 
landlord, his power of purchasing the labour, or the 
produce of the labour of other people." 3 / 

When he comes to taxation, Smith distinguishes two sources of public 

revenues; (1) those derived from the sovereign's property; and (2) those 

derived through taxes. Because our concern is with a form of the sovereign 

peoples' property, the radiomagnetic spectrum, it is helpful to note that 

Smith begins a detailed analysis of the then current practice of renting 

crown property by observing: 

"Land is a fund of a more stable and permanent nature 
Uthan capital and credit]; and the rent of public lands, 
accordingly, has been the principal source of the public 
revenue of many a great nation that was much advanced 
beyond'the shepherd state."A/ 

For advanced nations, Smith found that revenues from crown property were in-

sufficient to defray state expenditures, and that therefore it was necessary 

to tax private revenue to make up sufficient public revenue. Smith disagreed 

with the Physiocrats about the appropriateness of a single tax on land rent 

3/ 	Smith, Adam. An Inquiry into the Nature and Causes -of the Wealth of  
Nations.  London, J.M. Dent, 1924, Vol. I, Book I, Chapter 11, pp. 132-228. 

4/ 	Op. cit.,  Vol. II, Book 5,:Chapter 2, p. 302. 
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for several reasons. In the first place, because it violated his four 

5/ IImaxims" regarding taxes.— And in the second place, because he was sufficiently 

pragmatic to discern a number of other taxes which were so unshiftable, or 

otherwise equitable that they too should be used. Nevertheless he accorded 

high priority to a tax on rent: 

"Ground rents and the ordinary rent of land are, there-

fore, perhaps, the species of revenue which can best bear 

to have a peculiar tax imposed upon them. Ground-rents 

seem, in this respect a more proper subject of 
peculiar taxation than even the ordinary rent of land. 

The ordinary rent of land is, in many cases, ewing partly 
at least to the attention and good management of the 

landlord. A very heavy tax might discourage too much this 

attention and good management. Ground-rents, so far as 

they exceed the ordinary rent of land, are altogether 

owing to the good government of the sovereign, which, by 

protecting the industry either of the whole people, or of 

the inhabitants of some particular place, enables them to 

pay so much more than its real value for the ground which 

they build their houses upon; or to make to its owner 

so much more than compensation for the loss which he might 

sustain by this use of it. Nothing can be more reasonable 

than that a fund which owes its existence to the good govern-

mentof the state should be taxed peculiarly, or should 

contribute something more than the greater part of other 

funds, towards the support of that government...t/ 

5/ 	They are so timelessly valid that they bear repetition: "I. The subjects 
of every state ought to contribute towards the support of the government, 

as nearly as possible, in proportion to their respective abilities; that 
is, in proportion to the revenue which they respectively enjoy under the 
protection of the state....II. The tax which each individual is bound 
to pay ought to be certain, and not arbitrary. The time of payment, the 
manner of payment, the quantity to be paid, ought all to be clear and 
plain to the contributor, and to every other person....III. Every tax 
ought to levied at the time, or in the manner, in which it is most likely 
to be convenient for the contributor to pay it....IV. Every tax ought 
to be so contrived as both to take out and to keep out of the pockets of 
the people as little as possible over and above what it brings into the 
public treasury of the state...." Op. cit.,  p. 308. 

6/ 	Op. cit., p. 326. 	 gib 
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110 	

B. Ricardo's Theory of Economic Rent  

n.  
	 7 

The theory of economic rent as developed by David Ricardo--'  illuminates 

our problem. He was concerned with economic rent to provide a theory that would 

distinguish the relation of "land" (standing for natural resources) from that 

of labour and that of capital to value (and price). We may read "spectrum" 

for "land" to test the relevance of his theory. He defined rent as "...that 

portion of the. produce of the earth which is paid to the landlord for the use 
• 

of the original and indestructible powers of the soil."
S/ 

Rent in the commercial 

sense of the term is a compound of economic rent, interest and profits on 

the capital goods with which land has been "improved". He could have been 

speaking of the spectrum when he said, 

"It is only, then, because land is not unlimited in 
quantity and uniform in quality, and because in the 
progress of population, land of an inferior quality, 
or less advantageously situated, is called into 
cultivation, that rent is ever paid for the use of it... 
With every step in the progress of population, which 
shall oblige a country to have recourse to land of 
a worse quality, to enable it to raise its supply of 9/  
food, rent, on all the more fertile land will rise."-f 

Given that land is not homogenous in its productivity, the level of 

economic rent is determined at the marain of cultivation. But, the margin of 

•cultivation is divisible into the extensive  margin and the intensive margin. 

The former is that land which is cultivated and least productive, which yields 

no rent and barely returns product enough to cover the cost of capital and 

labour inputs, and which would not be cultivated were the market price of the 

product to fall. The latter is that land which, being more prOductive, has 

/ 	Ricardo, David. Principles of Political Economy.  London and Toronto, 
J.M. Pour, IM;, Prh ,  (Evouvtunn odition). 

8/ 	Op. cit.,  p. 33. 

9/ 	Op. cit., p. 35. 

or 
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inputs of capital and labour added to the point where the viold of the 

intensive margin has fallen to that at the extensive margin. The level 

of economic rent on any particular parcel of "land" tends to be set by the 

difference between the productivity of two equal quantities of capital 

and labour at the extensive and intensive margins. 

Ricardo generalized his rent theory in terms which include our application 

of it to the radio spectrum: 

"If air, water, the elasticity of steam, and the pressure 
of the atmosphere were of various qualities; if they could 

be appropriated, and each quality existed only in moderate 

abundance, they, as well as the land, would afford a rent, 

as the successive qualities were brought into use. With 

every worse quality employed, the value of the commodities 

in the manufacture of which they were used would rise, 
R10/ 

. because equal quantities of labour would be less productive — 

It follows from such analysis that while what is termed rent in ordinary 

business is a cost of production for the enterprise, economic rent is a 

result of price, not a cause of it, and it accrues to the owner of supra-

marginal portions of the scarce natural resource, "land". 

Ricardo applied his theory to taxation and the incidence of taxes in 

particular. "A tax on rent would affect rent only; it would fall wholly 

on landlords, and could not be shifted to any class of consumers.
ull/
— But 

he hastened to point out that a tax on commercial  rent would be shifted to 

consumers, to the extent that the rent taxed exceeded economic rent, i. 

included return on capital improvements on the land. Similarly, 

"A land-tax, levied in proportion to the rent of land, and 

varying with every variation of rent, is in effect a tax on rent; 
and as such a tax will not apply to that land which - 

10/ Op. cit., p. 39. 

11/ Op. cit., p. 110. 

• 

• 
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yields no rent, nor to the produce of that capital 
which is employed on the land with a view to profit 
merely, and which never pays rent [e.g. at either the 
extensive or intensive margins of cultivation]; it 
will not in any way affect the price of raw produce, 
but will fall wholly on the landlords. In no .  respect 

would such a tax differ from a tax on rent." 12 / 

A land tax which taxed capital improvements as well as economic rent, would 

do that degree be shiftable to consumers. 

C. 	John Stuart Mill  

John Stuart Mill was the last substantial creator of classical economic 

theory and for this reason his analysis of land, rent, and the taxation of rent 

is particularly relevant. He begins his analysis of rent with the statement: 

"It is at once evident, that rent is the effect of a 
monopoly; though the monopoly is a natural one, which 
may be regulated, which may even be held as a trust for 

the community generally, but which cannot be prevented 
from existing. The reason why landowners are able to 
require rent for their land, is that it is a commodity 
which many want, and which no one can obtain but from 
them."13 / 

Mill followed Ricardo in distinguishing clearly between the extensive and 

intensive margins of production. He also affirmed what had been first said 

by Smith, that rent is an effect of price (value), not a component of it.
14/ 

Like his predecessors, Mill's analysis of taxation found that 

"A tax on rent falls wholly on the landlord. There 
are no means by which he can shift the burthen upon any 
one else. It does not affect the value or price of 
agricultural produce, for this is determined by the cost 
of production in the most unfavourable circumstances, 
and in those circumstances, as we have so often demon-
strated, no rent is paid."1-/ 

I?/ 	Op. cit., p. 115. 

13/ Mill, John Stuart. Principles of Political Economy. N.Y. Kelley, 1965, p. 422. 

14/ Op. cit.,  pp. 424, 427, 435. 

15/ Op. cit.,  p. 823. 
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He quickly adds, however, that such portion of Commort'IA1 rout :1:: tei 

upon "improvements" is really a charge for capital inputs, the proceeds of which 

should be excluded from a tax designed to tap economic rent per se. 

D. ImiriLIconomic   Rent: Aulications  

What became known as the "Single Tax Movement" was inspired by Henry George's . 

16/ 
pro=p2s2DJILPoverty—  published at a time when readily-appropriable land at • 

the frontier was disappearing in the United States. For a time, it sparked a 

radical political movement aimed at substituting a single tax on unearned 

increment from ownership of land for other types of taxes in the United States. 

It failed politically because of conservative opposition based on resistance 

to diminution of private property rights on the one hand, and labour and 

socialist opposition because it did not envision outright public ownership of 

land and capital, on the other hand. After 1887 when independent political 

action had failed, the Single Taxers continued to work within the Democratic 

17/ 
Party with steadily dimishing numbers and influence.— 

Our interest in the Single Tax movement is two-fold: its impact on 

the theory of rent and of taxation, and evidence of its being put into practice 

in taxation at the level of local governments. At the level of theory, the 

treatment of the "unearned increment" constituted a contentious issue in 

the second and third decades of this century in the United States. There, 

numerous articles from economists (e.g. Harry Gunnison Brown and John R. Commons) 

sustained the classical economists' insistence on the unique characteristics 

16/ George, Henry.  Progress  and 	San Fransisco, 1879. 

17/ Young, Allyn A. The Single Tax Movement in the U.S.  Princeton, Princeton 

University Press, 1916. 
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of economic rent from natural resources, and on the appropriateness for tax 

purposes of taxing economic rent as a tax on unearned increment which could not 

be passed on to others, was progressive rather than regressive, and was non-

inflationary. 

The practical experience concerned the adoption of property taxes which 

discriminated between the value of the land and the improvements. In Western 

Canada (from Manitoba to British Columbia), many communities adopted tax 

policies which levied higher taxes on unimproved land than on improved land. 

Vancouver and Victoria were conspicuous examples about 1912. New York and 

Pennsylvania moved in the same direction.-
18/
— Practical applications were not 

limited to North America. In 1904 special taxes on unearned increment were 

applied in Frankfurt-am-Main, Germany and by 1910 in 457 cities and towns 

in Germany. "In 1911 an Imperial unearned increment tax was adopted which 

replaced in the main the local taxes.
49/ 
 — And in England, the Lloyd Gorge 

budget of 1909 introduced an unearned increment tax which took for the state 

one-fifth of all increases in land values greater than 10 percent. Similar 

tax reforms were apparently introduced in Australia, New Zealand, the Union 

20/ 
of South Africa, Denmark, Argentina, and Hungary.— 

The conclusions to be drawn from the theory of rent and the issue of 

taxing unearned increment are as follows. Over time the development of use 

of a limited natural resource such as land (or the radio spectrum) does 

18/ Haig, Robert Murray. The Exemption of Improvements from Taxation in  

Canada and the U.S. New York, 1915. And Young Allyn, sup. cit., p. 278. 

19/ Young, Allyn, sup. cit., p. 277. 

!0/ Rrown, H.G., fluttenhotm, H.S., Cormick, P.H. and Hoover, Glenn E. Land 

Value Taxation Around the World.  N.Y. Robert Schalkenbach Foundation, 1955. 
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generate economic rent which is received by those who Use the.scarce resource 

productively at points within the extensive and intensive margins. This is 

_ 
what is referred to as unearned increment) If it be conceded that unearned 

. (-- 

increment does exist and is created by the progress of society, then it is 

possible to devise taxes or fees which will take back for society as a whole, 

part or all of the unearned increment. 

Efforts to recover unearned increment from private owners of land 

failed of acceptance because of the fundamental attachment which public opinion 

in capitalist states has to the institution of private property. No such 

stigma attaches to taxing the unearned increment from public property. Note 

• in this connection the distinction Adam Smith made between the revenue from 

Crown land and revenue derived from taxation of private incomes. The 

moral, economic and political arguments wtich ran against taxing away the 

unearned increment from resources which are susceptible of being private 

property, like land, therefore can not apply to ai.cing_away part or all of 

unearned increment from the use of a resource which cannot be private property, 

such as the radio spectrum. 

E. ImpligAtIzn_for  the Radio Spectrum  

The radio spectrum appears,  to be of finite dimensions, and many of the 

recent economic writings on it simplistically assume that it is a scarce 

 resource of fixed supply. In the interest of clear analysis, it is important 

to emphasize that it is a "limited" resource where the limits have been 

demonstrated again and again over the past century to be revised and extended 



69. 

through research and development (R & D). If we are willing to pay the price 

in terms of R & D, (and in terms of writing off obsolete investment), it appears 

realistically that no finite boundaries to spectrum use have been found. 

"The latent communications capacity of the,spectrum far exceeds any, 

projected demand, if one is interested in paying  the  price or impoSing 

- 
technicarstandards whiCh extract the price from  the  user."

,21/ 
 Yet at any 

given time there is a general "scarcity" which is unevenly distributed 

throughout the spectrum and which is imposed by our social organization and 

our unwillingness to pursue further R & D. 

The uneven incidence of interference and congestion within the radio 

spectrum suggests the applicability of Ricardo's extensive  and intensive  

margins of "cultivation". And we find Staff Paper Seven of the President's 

Task Force on Communications Policy making a distinction in the same terms: 

"By intensive spectrum use, we refer to the simultaneous' 
compatible use of - the-same spectrum resoùrces by  more than 
one party; às contrasted with  extensive  spectrum use, 
which means use of hitherto completely unused spectrum , 
resources'. "221  

. 	If we reflect on the historical developMent ofuse.ofthe apeCtrum, it 

is easy to trace the' displacement of theextensive margin from : the "Die 

frequency portion of the "Medium", the "Short-waVe", and So on,  as R-&'D 

mostly concentratect around the military needs of World Wars ,I ,and II, and 

the Space-Raceprogressively moved  the extensive margininto higher and higher 

frequency bands.' And likewise if we reflect on the regiona wheré "conestioh" 

.21/ Rostow, Eugene  V The, Use and Management of the  Electromagnetic Spectrum. 
-Part 1, Washington U.S. Department of Commerce,. 1969, ty. 

22/ op  cit.-, p. 75. 
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and "interference" became intolerable, a similar historical development traces 

the locus of congestion into more and more sophisticated applications of 

R & D at higher and higher frequency bands. 

7\ 

is a reality which is obscured by superficial phenomena analogous to commercial 

"rent" which includes '(as noted above) returns on capital investment and 

labour in "improvements". But we would argue that in many instances a rough 

index to the portions of the spectrum where economic rent accrues most heavily 

to license holders is the amount of concern with interference between particular 

spectrum users. 	 • 

The practice of charging- fees for radio licenses that has existed in 

Canada since the early days of development of the spectrum is consistent with 

the notion of taxing the income from the use of the radio spectrum. In order 

to explore the possibilities of developing feeà as a means of providing the 

public treasury with some part or all of the unearned increment, several questions 

may be posed for consideration. 

1. 	Should the policy on fees for use of the radio spectrum be based on 

the notion that only the cost of administering the regulation of the spectrum 

should be recovered through the fee structure? United States policy on this 

issue is strictly governed by the provision in the United States Constitution 

which states that all federal tax measures must originate in the House of 

Representatives. It would be perfectly constitutional for the U.S. Congress 

to legislate a tax measure which would recapture for the Treasury all unearned 

increment from the use of the radio spectrum. But in the absence to date of 

Economic rent in the case of the radio spectrum, as in the case of land, 
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such legislative action, the FCC has been constrained by the U. S. courts to 

restrict its efforts to charge license fees for the use of the radio spectrum 

to recovery of the actual cost  of administering the regulatory process. This 

does not inhibit analysis of the merits or demerits of taxing policy which would 

recover more than the cost of administration, even in the United States. 

In Canada and in other countries where no consititutional constraint 

prevents recovery of more tfian the cost of regulation in the form of taxes on 

unearned increment from the use of the public property such as the radio 

spectrum, there is every reason why students on public finance and taxation 

as well as students of the regulatory process should freely explore the matter. 

In this connection we note that in the studies of license fees by the DOC 

and CRTC that we have seen, there appears to have been uncritical acceptance 

of the notion that the purpose of such fees is limited to recovering all or . 

only part of the cost of administering the radio spectrum. 

2. How would one go about designing a license fee policy aimed at recovering 

for the public treasury the unearned increment from the radio spectrum which 

the progress of population and industry has generated? Here we encounter 

immediately the fact tbat only the broadcast services generate their unearned 

increment exclusively from using the radio spectrum. For all other users of 

the spectrum the radio spectrum has been an alternative resource without 

the use of which the users could still function, albeit not so efficiently, 

e.g. radio dispatching of taxicabs, use of radio for railroad operations, 

Inputs of primary importance for such activities other than the radio spectrum 

are characteristic of all non-broadcast users of the spectrum. In practical 

terms it appears difficult if not impossible to devise administrative criteria 

etc. 
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which would distinguish reliably the economic rent arising from the use of the 

radio spectrum from returns on private capital inputs in the form of land, and 

physical plant other than spectrum-based. The practical implication of this 

analysis is that the theory of appropriating unearned increment from the 

spectrum would justify increasing the present nominal levels of license fees 

charged to non-broadcast spectrum users. However, the practical limits to 

such increases will not be found in any theoretical ceiling representing the 

full unearned increment to be taxed. And no attempt should be made to implement 

a policy that justified fees for non-broadcast spectrum users as being tailored • 

to unearned increment alone or per se. 

A second major constraint will pertain to fees for the use of the spectrum 

•by non-broadcast users, namely the shift of incidence of the  • fees when they 

reach materially significant levels. While a tax on unearned increment from 

the use of the radio spectrum is un-shiftable  when the radio spectrum is the 

sole primary input into the=productive activity of the taxpayer, this is not 

true where the taxpayer is in a position to shift to consumers the burden 

put upon him by virtue of the fact that the price of his produced product 

or service is determined by the market or by market surrogates such as 

public utility or communications common carrier regulatory processes. In 

those cases the incidence of increased fee levels for radio frequency assignments 

simply may be rolled over in higher prices for consumers. 

3. 	There remains to be considered the matter of designing a fee structure 

relevant to recapture the whole, or some significant part, of the unearned 

increment from broadcast users of the spectrum. Here several comments are 

in order. Analysis of the most recent study of broadcast license fees available 

to us, (Weir, Nigel, A Now License Fee Policy, October,'1974, CRTC) is 
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notable. First, the policy is anchored on the fact of the public ownership 

of the radio spectrum. Second, the study poses a trade off in the allocation 

•  of the unearned increment between license fees and regulatory enforced public 

service requirements. •It states: 

"Clearly this rationale [i.e. the use of public 
property] is relevant to the broadcasting industry 
where licenses are granted the use of various frequency 
bandwidths. The argument could only be countered by 
proving that the Commission asserts so much pressure on 
profits through service requirements (i.e. the broad-
casting rate of return is below the average rate of 
return in the economy as a whole), that the industry 
must be compensated by free use of the airwaves. As 
well as being empirically weak, this case becomes 
confusing when the structural makeup of the broadcast- 
ing system is considered, since it is composed of elements 
of varying size and technologyl and therefore varying 
profitability, and simply becomes an argument in favor 
of a progressive fee system - which is what we now have." (p. 

The present fee schèdule for broadcàst licenses is almost totally 	) 

lacking in the features of a progressive tax, because--above a low-revenue 

cutoff point, a single tax percentage (1.5%) applies to licensees with fee 

revenue above $300,000 per annum for radio and $1 million for TV; and for 

licensees with revenues below those cutoff points the fee is a nominal $25. 

Clearly, further study should be given to demonstrating the extent to which 

substantial public revenues could be generated for the Canadian government 

from an unshiftable tax of all or most of the unearned increment from the use 

by broadcasters of the publically-owned radio spectrum. 
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The changes in the structure of license fees proposed in the DOC Liyum.w 

Fee Study. ,  and to be implemented April 1, 1979, introduce several improvements 

when evaluated in terms of economic efficiency. Such changes as: (1) the 

combining of service classifications for which there are no economic distinc-

tions; (2) the establishment of some fees in relation to spectrum capacity 

rather than simply by station will provide at least a small economizing 

incentive for some licensees; (3) the introduction of fees for space and 

earth stations removes them from an apparent exempt category, again introducing 

a mild economizing incentive. 

However, there are several significant areas where further modifications 

to improve economic efficiency could be implemented. First, the continued 

exemption of the federal and provincial governments'and agencies is unjustifiable 

on economic grounds. These users can be divided into two distinct classes: 

(l )  those selling services directly to the public such as telephone and hydro 

government corporations or agencies; and (2) those supplying social services 

financed by the public treasury and general taxes. The former operate directly 

as public utilities and should be treated in the same manner as other public 

utilities. There is no reason for exempting them. 

The treatment of government social services is not as clear. The basis 

for providing social services inCludes matters of equity, taxgpolicy and 

government budgeting processes. In theory, it is appropriate to charge fees 

to governments so that-the taxing structure accords more closely with the 

benefit structure of the spectrum management service. However, recognizing that 



76. 

government taxing and service structures are replete with cross-subsidies of 

costs and benefits, it cannot be demonstrated that the result of levying 

spectrum fees upon such users would be an improvement. Nevertheless, some 

fee is warranted at least as a symbolic indicator that the spectrum is not a 

completely free good. And the discrimination between federal and provincial 

governments on the one hand, and municipal governments on the other, should 

be eliminated. An appropriate initial step would be to raise federal and 

provincial fees to the level of municipal fees immediately and then develop 

a plan to raise that fee level to cover costs over a reasonable period of 

time.* The matter of exemptions is particularly important in terms of DOC's 

concern about establishing a long term policy of efficiency in spectrum assign- 

ments. -  Exemptions biald in  cross-subsidies that severely dilute - and if the 

exemptions are large- enoughandstimulate use in congeSted areas, can defeat - 

achievement of the efficiency objective. 

A second  area where improvementin the license fee_atructure can be 

obtained readilY'is the eliMination of cross-subsidies among service classes. . 

Under the new license fee proPosal, -  revenues cover costs  in 	aggregate, : 

but there are major distortions- .in the revenue/cost reiatiOnships-aMong 

service classes. The license fee-structure Should be thanged so that each 

class of service pays fees that coVer the , costs of the class. The DOC also 

should consider undertaking a more detailed analysis of its costs so that the 

revenue/cost allocations can be made to more detailed categories within eanh- 

class of Service. 	 , 

Removal of the exemption for the Federal and Provincial Governments would 
roquire  n  'hniige in the law. The low fees charged municipalities are 

dotormEned by  DUC  regulations. At the present time, raising federal and 

provincial government license fees to the levels charged municipalities 

would be largely a symbolic act, involving relatively small payments. 

However, its long run significance will be much greater and more difficult 

to  address, if adjustments of the type recommended are not made in the 

short run. 
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In fact, the DOC objective of promoting rural service use might well be 

facilitated by establishing rural services as separate categories for cost 

allocation. Presumably the cost of license processing and spectrum management 

in rural areas, with reduced or non-existent problems relating to congestion 

and interference, should be lower than it is in urban areas. Also, if 

exemptions from license fees are to be considered on grounds of social policy, 

exemptions for rural use in uncongested areas, where the use of spectrum does 

not deny spectrum availability to others, will have the least adverse impact on 

the overall efficiency objective. 

The new license fees for space and earth stations have not been determined 

on the basis of the costs associated with spectrum management services for • 

satellite systems. Rather, they  are  based on the equivalent number of terrestrial 

hops covered by actual Canadian satellites. If this equivalency is designed 

to calculate a fee approximating that which would be paid if a landline 

microwave system had been built instead, it is not an appropriate economic 

standard. If, however, the equivalency measures the relationship between 

the spectrum used by satellite systems in comparison to the spectrum used by 

terrestrial systems, so that fees per equivalent use of spectrum are the same, 

it may be justifiable on grounds of resource allocation efficiency. The 

specific basis for the determination of satellite license fees needs additional 

explication. In any event, the initial step should be an allocation of the 

costs of spectrum management services for satellite systems. 
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B. ' Economic Efficiency  of Spectrum Management Practices 	• 

Etânomid effiCiency of spectrum managementdepends upon more .than 

efficient cost allocation and the design of.appropriate license-  feestructures. 

Other decision criteria that affect - frequency assignments and spectrum manage-. 

ment practices influence. the 'efficiency of the process. . In our. reView ., we 

sought out areas-where changes in present practices might improve the 

efficiency of selected spectrum management practices that go hand  in  hand 

with the application of license eeeé in the microwave band. We will not 

review the many existing practices that now comport with . effiCiency  objectives. 

As a rule, hydro companies and telecommunications common carriers are 

provided preference in licensing. Hydro is granted priority for safety and 

emergency reasons. 'AIl - other User's, except the telcos, .must provide a -

quotation for equivalent service from the telca. As a guideline, a 30-35% 

dollar preference.margin is accorded the telco's before_private systems 

are licensed. In-competing applications, the telCo's are-accorded priority. . 

These guidelines will not.necessarily encourage efficient use of the spectrum. 

Hydro companies have little incentive to economize and are not even required to 

consider  alternatives.  Telco's  are  given preference and priority when a 

private supplier may make more efficient use of the spectrum in supplying the 

identical service. 

It is suggested that all users, including Hydro and telephone companies . 

be required to examine the:costs of- their . best non-spectrum using'alternative 

ways'of providing equivalent service when seeking licenses. In addition, 
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dollar preference margins and automatic priorities should be eliminated. In 

each instance, the standard for selection shOuld be the efficient use of 

the spectrum. At most, it might be appropriate to require . the private suppliers 

to show some advantage over telco supply in ternis of spectrum efficiency or 

cost, with equivalent spectrum efficiency. Beyond this, preferences and 

priorities clearly would result in less efficient use of the spectrum. 

License renewals should not be automatic. A demonstration of past 

efficient use and planned future use should be required. Licensees should be 

required to supply actual traffic and cost data for comparison with the fore- 

casts contained in the license application. The inspection rate should be 

increased from its current inconsequential level (less than 1%) to a level 

that will provide at least some minimal testing. 'Current practices indicate 

that once the license is granted, there is no significant continuing accounta-

bility enforced by the DOC. It is recommended that a program of continuing 

accountability be developed incorporating the suggestions immediately above. 

As part of this accountability program, criteria for penalties and 

license revocations should be established for application in those instances 

when the spectrum is not used efficiently. DOC should establish annual 

reporting requirements of the capacity and use of licensed frequencies and 

develop its own indexes of capacity, utilization and congestion. 

Under present practice, 10C will not require an existing system to be 

modified to facilitate another party's license application. This relatively 

passive role of the spectrum manager may have been appropriate in the past. 



80. 

However, with increasing demands for spectrum, economic efficiency in the use 

of the spectrum will require the spectrum manager to take a more activist  rôle.  

DOC's role in this respect should change to active mediator, arbitrator and 

initiator of modifications that will best serve the public interest and of 

assignment of the modification costs to the affected parties. The role of 

the spectrum manager that will facilitate efficient spectrum use in the new, 

dynamic future environment, is discussed in Section VII below. 

C, Recovering the Unearned Increment  

Establishing license fees to recover the ccists of spectrum management 

-fails to incorporate any costs for use of the spectrum resource itself. 

Section V above noted that the spectrum resource can be the basis for the 

creation of economic rent, the unearned spectrum increment. If license fees 

are increased above the costs of spectrum management, and licensees are reaping 

this economic rent, then the higher license fee can be structured so that it 

will be borne entirely by the licensee. It need not be passed on to consumers 

of the licensee's service by increased prices, and it need not affect the 

licensee's investment decisions. It would simply appropriate the Unearned 

increment created by the unique economic characteristics of the spectrum resource. 

Section V demonstrated that it is justified on grounds of economic 

efficiency and equity for the government to tax the unearned increment of 

a social resource. It is simply recovering the monopoly rent created by 

the spectrum licence. Perhaps even more significant is the fact that a 

license fee need not begin to reflect any cost of using the spectrum resource 
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itself, and need not affect economic resource allocation, until it has been 

raised sufficiently high so as to recover all of the unearned increments. 

Only when the license fee exceeds that level which recovers the entire 

unearned increment will resource allocation be affected.* 

Recovering the unearned increment of economic rent from spectrum licenses 

has not been recognized by DOC as an objective of spectrum management license 

fee policy. The analysis in this paper concludes that it should be an 

objective of license fee policy. In fact, since one of DOC's objectives is 

to promote an efficient allocation of resources, recovering the unearned

•increment is a necessary prerequisite to achievement of that objective. 

recommend that DOC explictly adopt a license fee objective of recovering 

the unearned increment of economic rent from spectrum licenses. 

D. 	Promoting the Efficient Allocation of the Spectrum Resource  

After ,  spectrum license fees have been established to cover the costs of 

spectrum management and the economic rent from spectrum licenses, it may be 

appropriate to raise fees further to recognize the cost of using a particular 

portion of , the spectrum in one application, and thereby denying its use in 

others. Economic theory provides sound grounds for including such a cost, 

but poor guidelines as to the measurement of that cost. In those instances 

where there are no competing uses or users for that portion of the spectrum 

in that defined geographical area, no costs should be assigned. 

Of courses, fee structure could be formulated that affected resource 
allocation but allowed licensees to retain a part of the unearned 
increment. 
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Including an additional element of cost for the spectrum resource assign-

ment will affect economic decisions. A portion of the fee increase to cover 

this resource cost will be passed on to the customers of the licensee, and 

it will affect the licensee's investment decisions. It will affect the 

economic trade-offs at the margin relating to the amount of spectrum employed, 

alternative spectrum frequencies, alternative non-spectrum resource inputs, 

equipment quality, alternative non-spectrum using equipment, research and 

development and obsolescence of -old equipment. How significant these changes 

at the margin will be depends upon the relative magnitude of the resource 

cost included in the license fee and the particular circumstances of the 

licensee. 

It would- seem_that -there is very probably a strong relationéhip between 

the extent of congestion,  potential interference and spebtrum management 

activity and the general Magnitude of spectrum resource costs. It may well 

be that in large urbarvareas, significant spectrum resource. costs:axe justified 

for inclusion in license fees. In rural areas,  zero  spectrum resource costs 

may be appropriate. 	 - 

E. 	Industrial Structure of Licensees in the Microwave Band  

The applicability of an increase in license fees in the microwuve band 

to recover the unearned increment of economic rent, and possibly soma additional 

spectrum resource costs,  dépends  upon the particular circumstances of the 

licensee, and particularly the structure of the industry in which it operates. 
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The telecommunications common carrior, railway, hydro, nnd pinelino 

companies all use the radio spectrum as one - resource input in the production 

of their services. None of these services are derived solely or essentially 

from use of the spectrum. Alternative - resource inputs to the spectrum may 

be more expensive, but can be obtained. These companies are either monopolies, 

or quasi-monopolies in their own service markets. They must be licensed to 

operate in their service market, by regulatory authority, or they are federal 

or provincial government corporations. The rates  for the services they 

charge are limited by regulatory authority,  or  by a non-profit objective, to 

the recovery of incurred costs. 

It is apparent that for these companies the unearned increment of economic 

rent from spectrum licenses is quite small and virtually  impossible  to determine. 

Moreover, when we recognize the objective of setting prices'for these regulated 

utility services on the basis of incurred costs, then the benefit of the 

unearned increment now should be passed on to the consumers of these services, 

and not reaped by the licensees. 

Thus, any increase in license fee should affect resource allocation 

decisions. However, an .examination of industry circumstances indicates that 

an increase in license fees will have almost no impact on investment decisions 

and be passed through to consumers of the licensee's public utility or transport 

services virtually in entirety. Firms in  these.  industries  set their rates 

for essential telephone, electricity, gas and oil and transport services on 

the basis of incurred costs. Increased license fees mean increased costs and 
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prices to consumers of these essential services. On the other hand, at present, 

Bell Canada spends less than 0.01% of its annual costs on spectrum license fees. 

License fees are an inconsequential portion of the costs of major investments 

in terrestrial microwave satellite and other systems. The magnitude of the 

license fee increase necessary to impact upon investment decisions is enormous. 

When these conditions are considered in light of the public service objective 

of maintaining essential public utility and transport services at the lowest 

possible cost to consumers, the case for license fee increases above the 

recovery of spectrum management costs is not strong for such users. 

Nevertheless these users should not be exempted from justifiable license 

fee increases over time. As congestion and demands increase for particular 

spectrum, license fees should be increased to reflect this. The dominant 

licensees in the microwave band should not be excluded. 

The broadcast and CATV industries operate under different circumstances. 

For over-the-air, broadcasters, the spectrum resource is the dominant input 

that determines the structure of the broadcast firms as well as the industry. 

Broadcasters are in a position to reap the unearned increment of economic 

rent from spectrum licenses.* 

Broadcast stations are subject to regulation by the CRTC. But that reel-

lation does not limit broadcast prices or profits. Broadcast regulation 

is directed primarily toward the content of programming and does include 

requirements, for public service programming. It is possible that public 

service programming requirements may use up a small portion of the unearned 

It Is rocogni....cd tha1 broadcast stations are licensed outside the microwave 

band. However, the principles being discussed here apply'equally to all • 

bands, including thesmall use in the microwave band and the stàtion 

licensing outside it. 
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increment from broadcast spectrum licenses. However, for most broadcast 

stations, there would appear to be substantial economic "spectrum" rent that 

could be recovered by significantly increased license fees for broadcasters. 

In order to recover the spectrum rent, a differential structure of fees 

would need to be - established to reflect the different profitability of 

difeerent sizes of broadcast markets. 

Further license fee increases beyond that necessary to capture the 

unearned increment may be justified on the basis of the cost of the spectrum 

resource itself. Increases beyond this point will affect the broadcaster's 

resource allocation decisions. How this increase in cost will be apportioned 

between the consumers of broadcast services (i.e. advertisers), public-

funding sources, and broadcaster profits cannot be determined at present. 

However, it seems clear that the cost increase will not be passed through to 

consumers in entirety and, in any event, the . consumer is not a member of the 

public at large purchasing essential public services. 

CATV companies have operating characteristics much closer to broadcasters 

than to the utility companies. Although CATV firms do not distribute their 

programs using the over-the-air radio spectrum, most of their programming is 

picked out of the air and transmitted to the CATV head-end by microwave. 

Although obviously not in as clear cut a position as the broadcasters, the 

CATV companies are in a position to realize some amount of unearned increment 

from . spectrum licenses. CATV regulation includes approval of subscriber 

rates. But it does not establish limits on prices and profits. An increased 

license fee, structured to reflect the differing profitability in different 

markets, and designed to capture the unearned increment would be justified. 

• 

• 
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Additional license fee increases again may be justified on the basis of 

the cost of the spectrum resources itself. These additional increases would 

be apportioned between cable subscribers and the companies in most instances. 

They would not be passed through to consumers in entirety. However, CATV 

subscribers are members of the general public and CATV services border on the 

category of public service. 

F. 	Conclusions  

After spectrum management costs have been allocated in accordance with 

the recommendations of part A above, and related spectrum practices have 

been modified in the directions indicated in part B above, it is appropriate 

to consider raising license fees far above those costs on the basis of 

economic efficiency criteria. 

The initial step should be to recover the unearned increment of economic 

rent from the spectrum license. This would justify raising fees substantially 

for broadcast licenses and CATV companies. This might be difficult because 

the vast majority of broadcast licenses are granted outside the microwave 

band. And in fact, broadcast license fee revisions were excluded from  thè 

new structure proposed by the License Fee Study,  and to be implemented, for 

the most part, in April 1979. 

However, the principles of license fee structures designed to improve 

the efficiency of spectrum allocation cannot be limited in their application 

to thé microwave band. The allbcation of spectrum between the microwave 

band and other spectrum bands is a fundamental step'in the Spectrum 

allocation process. Our conclusion regarding broadcast and CATV 
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license .fees applies to licenses obtained both within and wirhour rhe microwave 

band. 

After license fee structures have been increased to recover all the 

unearned increments of economic rent, it is appropriate to increase the fees 

further to reflect spectrum resource costs. Again, this should be done 	I 

uniformly across all bands simultaneously if it is to be efficient. Economic 

theory provides no basis for determining the magnitude of the spectrum 

resource costs. Our analysis indicates that there should be a separation 

of urban and rural locations, the development of indexes of existing and 

potential congestion, and a gradual increase in fees to reflect the extent 

of congestion. 
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VII. SPECTRUM MANAGEMENT POLICY ANALYSIS: DYNAMIC CONSIDERATIONS 

As was pointed out in the Spectrum  I Report, (p. 22 and 53-6) policy and 

practice for spectrum management is now in one of the periodic cyclical surges 

when spectrum users exert overwhelming pressures on the policy and practice 

which emerged from the last cyclical peak of pressures. It is important to 

identify the present ferment of debate and criticism of spectrum management 

policy as produced by the need for the "next generation" of spectrum engineering 

that will best accommodate growing spectrum use to whatever results emerge 

from WARC-1979. 

The current debate over incorporating economic criteria in the spectrum 

management process is traceable almost entirely to économie theory which 

assumes competitive private markets with consequent free play of opportunity 

costs in resource allocation. The Spectrum I Report analyzed such theoretical 

models and found them substantially irrelevant to the real conditions of 

spectrum use which are characterized by monopoly and oligopoly and inescapable 

state intervention in the process of spectrum allocation. Further ,  investigation 

confirms this conclusion. 

The theory of rent and of public taxation has provided a different set 

of economic theoretical tools that we have considered and found to be more 

directly relevant to spectrum management policy problems. It points us in 

the direction of using the authority of spectrum managers to devise policies 

and institutions which are appropriate to the predominantly monopolistic 
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corporations that represent the "first" level of spectrum users. And lt focusseb4 

on the relationship between the nodes of congestion in spectrum use to: (a) 

further R & D aimed to alleviate interference at such nodes, and - the other 

side of the coin-- forced acceptance of obsolescence of equipment responsible , 

for that interference; and (b) stimulated organizational innovation for 

spectrum economy (SOIFE). 

It will help to put the present problems of radio spectrum management 

in perspective if we can direct our attention to the specific portions of 

the radio spectrum where interference now and in the foreseeable future is most 

likely to present difficulties which must be surmounted in the public interest. 

What seems to be missing from the literature and from spectrum management 

practice is sufficient recognition of the relation, on the one hand, between 

frequency assignment congestion in specific parts of the spectrum and in 

specific geographic areas where interference is most counter-productive and, 

on the other hand: 

(a) the trade-off between congestion (i.e. too many users for a finite 

number of frequency assignments) and more R & D plus recognition 

and acceptance of obsolescence in equipment; 

(b) the possibilities of curing the specific problems by changing the 

institutional structure of the users of the spectrum, i.e. by stimu-

lated organizational innovation in frequency economy; 

(c) the possibilities of curing the specific problems by changing 

circuit discipline. 

Al].  three of these options are interrelated, and all of them are possible if 

SOIFE is applied. 
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The first, focussed R & D, linked with required acceptance  of obsolescence 

is self explanatory and in principle available for use at all congestion • 

nodes in radio frequency allocation. 

The second, stimulated organizational innovation in operation for the 

use of the spectrum requires elaboration. Such innovations are by no means 

new in radio spectrum management. "Undivided joint interests" are à familiar 

example in the field of submarine cable communications. The creation of 

ARINC in the United States as a result of spectrum managers' pressure to 

economize on the use of radio frequencies by the many American airlines is 

an example now some half-century old. There is a curious indifference to the 

possibilities of spectrum economy by - fostering more such joint operation entities. 

Perhaps the Indifference stems from the way in which spectrum managers on-the - 

one hand, and private licensees in the radio spectrum, on the other hand, 	- 

regard the interface between them. Customarily that interface is dealt with 

by promulgating general standards, after consultation between spectrum managers 

and private licensees, which are ànpposed in effect to legislate the conditions 

under which potentially and actually interfering signals may be generated 

and received. The result of this "legislative" approach is to erect a 

technical curtain of standards which is thereafter dealt with respectfully and 

formalistically on both sides. Positive organizational initiatives are not 

encouraged by this common state of affairs in radio spectrum management. 

Both the regulators and the regulated tend to regard the standards as the 

only, or the best mode of dealing with the problem. Our suggestion is that 

there should be conscious  and planned facilitation by the spectrum managers of 
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appropriate joint entities to provide the modus vivendi for integrated 

operation of facilities jointly owned by different user institutions. 

Necessarily this suggestion calls for spectrum managers to initiate negotiations. 

An illustration of possible SOIFE is provided by Leland Johnson: 

"User C may feel great  pressure'  to engage in research 

and development in the higher frequencies because 
continued expansion of C's services in the lower 
frequencies would lead to interference with the 
services provided by D and E. Yet, perhaps only 
at a small cost (relative to that involved in C's 
using the higher frequencies), D and E might be able 
to protect themselves from this added interference. 

. But today there is no easy way by which C can compen-
sate D and E for these added costs, or for C even to 
determine what the magnitude of the costs would be. 
On the other hand, B might not feel under pressure 
because his allocations in the lower region are 
"adequate" for his needs. Yet F and G may be badly 
squeezed in their allocations; while they could not 
themselves employ the higher frequencies due to 
the very nature of their operations, they might find 
extremely.valuable the spectrum allocation that B 
is now occupying if somehow B could be induced to 
move into the higher frequencies and vacate his 
existing allocation.".11 

Such a hypothetical situation, in our view, calls for a spectrum manager's 

initiative to bring B, C, D, E, F, and G together to negotiate the "best" 

mutual solution. It must be emphasized that typically the private parties 

in such a situation are oligopolists or monopolists with widely divergent 

power. The spectrum manager as initiator of such negotiations must be 

cognizant of the relative power of the different parties at interest and 

should seek to enforce a rule that the outcome of the negotiations should not 

I/ Johnson, Leland. "New Technology:.  Its Effect on Use and Management of 
the Radio Spectrum". Washington University Law Quarterly,  1967, p. 525. 
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weaken further the weaker participating entities. Much of the literature 

currently advocates introducing "market processes" into radio frequency 

spectrum management, but in an automatic, unrealistic way. Our proposal 

contemplates dealing with real market processes in ways which will serve the 

common interest, not least that of the spectrum manager in optimizing use 

of the spectrum. In our view engineers and entrepreneurs should hold the 

centre of the stage in implementing this function, not economists. 

A second example, this one related to interference between satellite 

and terrestrial microwave facilities, is also drawn from Johnson: 

"To say that a satellite system should not operate 
in a shared band if it interferes with terrestrial 
microwave, or vice versa, is clearly to miss the 
point: many trade-offs exist between cost and 	. 

reductions -in interference.• Site shielding of 
ground antennae and changes in relative locations 

of interfering stations immediately come to mind. 
Among other things, special equipment can be 
installed at one antenna site to cancel the sidelobe 
interference emanating from another site. Quite 
conceivabley, the added cost to either satellite 
users or to terrestrial microwave users of 
reducing interference to a tolerably low level 
would be less than the social value gained by 	- 
conserving the spectrum through greater sharea 
use. In such cases, society would benefit,  onl 
balance by permitting the expanded shared use in  
combination with some means by which the cost of  
protection from interference would be appropriately  
borne. Unfortunatel y, current practice in spectrum  
management simply avoids this issue. In general,  
users of existing facilities are accorded  assurance  
that new or proposed interfering facilities will  
not be permitted; little, if any attention is  
directed to the possibilities of trade-of fs  
between cost and interference protection."Li 

Op. cit., p. 526. 



93. 

Again the solution seems to require stimulated organization innovation for 

spectrum economy (SOIFE). 

Still a third example from Johnson concerns the U.S. policy on satellites. 

"One must distinguish between the structure of ownership 
and the structure of operation... Since current spectrum 
management does not include a satisfactory mechanism for 
isolating the cost of a given case of interference be- 
tween users, or for providing a means by which the cost 
can be appropriately borne, one might argue in favor 
of a single entity owning all facilities within which 
interference is likely to arise. With all costs and 

benefits "internalized," the single entity would be 
better able to adjust use of the various facilities -- 
install special interference - reducing equipment here, 
alter the location of an antenna there, tolerate inter-
ference situations elsewhere --- - in order to minimize 
cost for a given total output. In the hands of separate 
entities these adjustments would not so easily be made. 
Given the arbitrary character of existing practices,  
requests for frequency allocations for new facilities  
would likelybe  

ference with existing facilities. Desirable trade-offs  
between  spectrum conservation and interference protec-
tion would remaitu Adrgiuneloited;atnoreeneralltl_b_Le 
total cost 	tosocietc. aninthe 

3 
From the context it is evident he meant to say ...single operating structure"./ 

The third line of attack is circuit discipline as a means for curing 

specific interference problems. This tool is an old and familiar one for 

spectrum managers but it needs to be recognized as an invaluable one for dealing 

with the real problems of spectrum congestion at specific locations and in 

specific frequency ranges. Johnson, when he was Research Director for the 

President's Task Force on Communications in 1967, emphasized its value: 

"Another possibility for sharing involves "spread 
spectrum" techniques for use by fixed and mobile 
radio. Each transmitter sharing the common band 
would hop rapidly from one frequency to another 
in a pattern to which only the receivers in the 

3/ 	Op. cit., p. 532. 
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the network of that particular transmitter would be 
keyed. With a unique time pattern of hopping for 
each transmitter-receiver network, the level of 
interference would be reduced to permit more use 
of a given frequency band than is now the case. 
Also, the fact that outsiders could not tune into 
the broadcasts would constitute an added advantage, 
especially for police radio. Spread spectrum 
techniques are attractive particularly as a means 
to conserve spectrum precisely in those bands 
serving mobile radio in which crowding is severe 
today, and so much concern is being expressed that 
vital future demands will not be met."!/ 

Why is spectrum-conserving circuit discipline not the object of greater 

emphasis by spectrum managers? Probably for the same reason that stimulation 

of joint-user institutions is not more emphasized. Yet initiatives for such 

circuit discipline are very promising and challenging to imaginative spectrum 

managers. 

Conclusion  

The current focus in the literature on spectrum management has been in 

the direction of substituting  economic markets and prices for the administrative 

decisions of spectrum managers. However, even with the employment of license 

fees based upon economic cost and/or value criteria, the process essentially 

remains one of administered decisions and not market decisions. Our analysis 

has led us to the conclusion that economic considerations can improve spectrum 

management decisions by modifying the decision criteria and by adding comple-

mentary information to that presently employed. 

Increased attention to the deficiencies of the spectrum management 

process in incorporating considerations of spectrum resource costs and 

Op. cit., p. 535. 



prices (fees) have been stimulated by the focus of spectrum growth and 

increasing demand for spectrum. These same forces provide equal justification for 

intensifying efforts to improve spectrum efficiency by new spectrum management 

initiatives. 

Our analysis on this project indicates that continued research is likely 

to be useful in the following areas: 

1. extension of the analysis of this paper to the fees for licenses 

in other spectrum bands; 

2. further development of the relationships between economic factors 

that affect external market behaviour, e.g. license fees, and 

improvements in spectrum management practices that can improve 

the economic efficiency of spectrum allocations; 

3. development of the applicability of the economic theory of a 

common property resource to spectrum management; 

4. comparative studieà of similar common property resources such 

as the fishery or timber industries; 

5. the development of indexes of spectrum use, capacity, congestion 

and other variables, the development of information reporting 

requirements and the establishment of a program of effective 

accountability by the spectrum manager; 

6. gathering specific information relating to licenses, in 

particular industries, e.g. broadcasting, as a basis for 

implementing the license fee recommendations in this report. 



96. 

SELECTED BIBLIOGRAPHY .  

James Alleman, The Shadow Price of Electromagnetic Spectrum: A Theoretical  
Analysis,  (Office of Telecommunications, Boulder, Colorado) July 1974 

Harry Gunnison Brown, 'Anticipation of an Increment and the "Unearned 
Decrement" in Land Values', American Journal of Economics and  
Sociology,  1942-43, pp. 343-357 

Harry Gunnison Brown, The Theory of Earned and Unearned Incomes,  Columbia: 
Missouri Book, 1918 

Canada, Canadian Radio-Television and Telecommunications Comkission. A New  
License Fee Policy. Unpublished report prepared by N. Weir, 
October 1974 

Canada, Canadian Radio-Television and Telecommunications Commission. 
Hearing held in Ottawa on November. 16, 1976.  Transcripts and 
related briefs. --- 

Canada, Canadian Radio-Television and Telecommunication Commission. Regulation  
Respecting License Fees. Public Announcement of June 14, 1977 

Canada, Department of Communications. A Discussion Paper on Canadian Spectrum 
Allocations in the 406-960 Mhz Frequency Band,  December 1977 

Canada, Department of Communications. A Plan for Departmental Microwave  
Operations. Memorandum of September 26, 1977 prepared by J. deMercado. 

Canada, Departmentof  Communications. A Proposal for Restructuring -the'Radici -
License Fee Schedule. December 30, 1976. 

Canada, Department of .Communications. Annual Reports, Various-years. 

Canada, Department of Communications. Annual Report Radio Station Licensing. 
Unpublished reports for 1972-77. 

Canada, Department of Communications. FML/AML Price Comparison 15 Ghz Policy. 
Memorandum of March 15, 1977 prepared by 	Young. 

Canada,. Department of 

Canada, Department of 
Memorandum of 

Communications, Instant World,  Ottawa, 1971 

Communications. License Fee Schedule Revisions.  
DeceMber10, 1976 prepared by E. Fiekaar. 

Canada, Department of Communications. License Fee Study. Internal Report, 
November 1977 



97. 

Canada, Department of Communications. Microwave Communication Systems in 

Canada.  Unpublished report propared hv P. Dinmente, 1977 

Canada, Department of Communications. Radio Inspectors Manual of Instruction, 

January 1, 1976. 

Canada, Department of Communications. Radio Standards Procedures. Selected 

items. 

Canada, Department of Communications. Revising the Rationale for the Tariff  

of Radio Station Fees - a Feasibility Study, July 1976 

Canada, Department of CoMmunications. Second Draft Proposals by Canada  

for WARC 1979,  February 11, 1978 

Canada, Department of Communications. Spectrum Allocation Policy in the 

406 to 960 Mhz Frequency Band,  March 1979 

Canada, Department of Communications. Spectrum Allocations in the 406 to  

960 Mhz Frequency Band,  August 1976 

Canada, Department of Communications. Standard Radio Systems Plans.  Selected 

items. 

Canada, Department of Communications. Sub-Alrocation Study Group Report. 

Unpublished report, September 1977 

Canada, Department of Communications. Table of Frequency Allocations. 

Canada, Department of Communications. Unpublished estimates of spectrum 

management costs incurred by DOC, as prepared by E. Marquis. 

Canada, Department of Communications. Unpublished estimates of spectrum 

related investment in Canada, as prepared by DOC staff. 

Canada, Department of Communications. Unpublished notes taken by M. Eric 
at meetings held in London and Munich. 

Canada, Department of Communications. Value of Equipment: 1-10 Ghz Study. 
Unpublished report prepared by T.A. Kubacki, August 1978 

Canadian Radio-Technical Planning Board. Reappraisal of the Present  

. Management of the  Radio Spectrum.  (Telecommission Study 2 Ch. 1, 
Ottawa 1971) 

R.H. Coase, W. Meckling and J.R. Minasian. Problems of Radio Frequency  
Allocation.  (Unpublished Rand Corporation Study, May 1963) 

R.H. Coase. 'The Interdepartment Radio Advisory Committee', Journal of  

Law and Economics, October 1962, pp. 17-47 

• 

• 



98. 

Coase, R.H. 'The Problem of Social Cost', Journal of Law and Economics, 
October 1960, pp. 1-44 

Robert Crandall. 'Placing a - Value on  the  -Electromagnétic Spectrum:- A 
,Suggested Approach for FCC Decisionmaking' (Paper .presénted at 
the Fifth Annual Telecommunications Policy Research - Conference, 

Virginia, March 1977. 

A. S. DeVany et al.  'A Property System for Market Allocation of the Electro-

magnetic Spectrum', Stanford Law Review, June 1969, pp. 1499-1561 

A.S. DeVany, R.D. Eckert, S. Enke, D.J. O'Hara and R.C. Scott. Electromagnetic  

Spectrum Management; Alternatives and Experiments.  (Santa Barbara, 
Calif: GE Company, Tempo Center for Advanced Studies, 68  TNP-64, 

 pp. 937-952. 

A.R. Elliot, J.?. Liefeld - & R,J. Spence. SpectruM Management: :An Integrated-- 

Model of Management Alternatives and Their Economic Implications. 
(TelecomMission Study 2(c),-  Ottawa 1971), 

F.A. Fetter. 'The-Passing›of.the Old-Rent Concept', Quarterly - Joiarnal of  
Economics, 1900-1, pp. 416-.455 

H.E.. Frech III. 'Institutions for Allocating the Radio TV Spectrum and the 
Vested Interests', Journal of Eàonomic Issues,  December 1970, pp. 23-27 

H.E. Frech III. 'More on Efficiency in the Allocation of the - Radio TV 	. 
Spectrum', Journal Of Economic„ Issues,  September 1971,- pp. 100-103 

Henry George. Progress and Povêrty,  Vols. I and II, 4th. ed., New York: 
, 	Doubleday & McClure Co., (4th ed. 1880) 	, 

Gide, Charles and  Rist, Charles. A History of Economic - Doctrines.. London, 
, 	D.C. Heath, 1947 	. 

R.P. Gifford. 'EMC Revisited - 1966', IEEE Transations on,Electromagnetic  
Compatibility, September 1966, pp. 12 3129 	› 

R.P. Gifford. MaxiMizing our Radio Resource. (Address given before IEEE 
. group on Electromagnetic Compatibility, ,May 1966) - 

R.P. Giffôrd. ,'What is th&Valueof Establishing Spectrum:Value', Annual. 
Proceeding of. the IEEE-ELA Joint Technical Advisory ComMittee, -- 
1967-68, pp. C37-48 

Gordon, H. Scott. 'The Econoàics Of.,a.Common Propérty.ReSource: The Fishery', 
Journal of' Political Econoue,- Aprill954, pp..  124-142 



99. 

Haig, Robert Murray. The Exemption of Improvements from Taxation in Canada  

and the U.S.  N.Y., 1915 

Hardin, Garret. 'The Tragedy of the Commons', Science,  1968, Vol. 162, 

pp. 1243-1248 

W. Hinchman. 'Use and Management of the Electrospace: A New Concept of the 
Radio Resource', IEEE International Conference on Communications, 
Conference Record (Boulder, Colorado: June 1969) 

L.E. Hoxie and S.J. Bernstein. The Relative Value Index Concept of Spectrum  

Management. (OTP, Executive Office of the President, Washington, (1970) 

IEEE-EIA Joint Technical Advisory Committee. Radio Spectrum Conservation,  1952 

IEEE-EIA Joint Technical Advisory Committee. Radio Spectrum Utilization: A  

Program for  the Administration of the Radio Spectrum,  1964 

IEEE-EIA Joint Technical Advisory Committee. Spectrum Engineering: The Key  
to Progress, 1968 

Industrial Communications. 'FCC Fees', Industrial Communications,  August 9, 

1974 

Charles L. Jackson. 'Technologies for Spectrum Usage Charges'. (Paper 

presented at the fifth annual Telecommunications Policy Research 

Conférence, Airlie, Virginia, March 1977) 

Leland L. Johnson. 'New Technology: It's Effect on Use and Management  of 

the Radio Spectrum', Washing.ton University Law Quarterly.  Fall 

1967, pp. 541-542, 

William K. Jones. 'Use and Regulation of the Radio Spectrum: Report on 

a Conference', Washington University Law Quarterly,  Spring 1968, 
pp. 71-115 • 

A.E. Kahn, R.G. Noll, W. Meckling and W.K. Jones. 'Discussion', American  
Economic Review, 1970 Proceedings, pp. 219-224 • 

Harvey J. Levin. 'Economic Effects of Broadcast Licensing', Journal of 

Political  Economy.,  1964, pp. 151-162 

Harvey J. Levin. 'New Technology and the Old 'Regulation in Radio Spectrum 
Management', American Economic Review,  May 1966, pp. 339-349 

Harvey J. Levin. 'Spectrum Allocation Without Market', American EcOnomicV 
Review,  1970 Proceedings, pp. 209-218 



100. 

11› . Harvey J. Levin. The Invisible Resource: Use and Regulation of the  
Radio Spectrum,  (Baltimore: John Hopkins Press, 1971) 

Harvey J. Levin. 'The Radio Spectrum Resource', Journal of Law and Economics, 
October 1968, pp. 433-501 

Alfred Marshall. 'On Rent', Economic-Journal,  1893, pp. 74-90 

Massachusetts Institute of Technology, Center for Policy Alternatives. 
Measuring the Value of  Land-Mobile Spectrum,  1975 

J. McManus. Untitled Report prepared for the Department of Communications 
circa 1972 

W. Meckling. History of International Allocation and Assignment. (Paper 
presented at the conference on Economics of Regulated Public 
Utilities, University of Chicago, June 20-25, 1965) 

Mercado, J., Ahmed, S.N., and Racine, T. Spectrum Management in Canada. 
Paper prepared for Mârch 1977 edition of_ITU Jounral . 

Mill, John Stuart. Principles of Political Economy. N.Y. Kelley, 1965 

J.R. Minasian. 'Property Rights in Radiation: An Alternative Approach to 
Radio Frequency Allocation', Journal of Law and Economics, April 
1975, pp. 221-272 

Perrakis, S., Silva-Echenique, J., and Zerbinis, J. The Economic Value  
of the Spectrum Resource in Broadcasting and L and Mobile.  Report 
prepared for DOC, March 1978 

President's Task Force on Communications Policy. Final Report,  Transmitted 
1968, Released 1969 

President's Task Force on Communications Policy. The Use and Management  
of the Electromagnetic Spectrum, Parts I and II. Staff Paper 7, 
June 1969 

Ricardo, David. Principles of Political Economy.  London and Toronto, 
J.M. Dent, 1817, 1926 (Everyman Edition) 

Glen Robinson. 'Radio Spectrum Regulation: The Administrative Process 
and the Problems of Institutional Reform', Minnesota Law Review  
1969, pp. 1179-1268 

J.0. Robinson. An Investigation of Economic Factors in FCC Spectrum  
Management.  (FCC Spectrum Allocation Staff, Report SAS 76-01, 
Washington, D.C., August 1976) 



101. 

J.O. Robinson. Introduction of Economic Factors Into Spectrum Resource  

Management. (M.A. Thesis, University of Pennsylvania, 1974) 

J.O. Robinson. 'Spectrum Allocation and Economic Factors in FCC Spectrum 
Management', IEEE . Transactions on Electromagnetic Compatibility,  
August 1977, pp. 182-190 

Louis A. Rose. 'A Comment on Efficiency in the Allocation of the Radio 
TV Spectrum', Journal of Economic Issues,  September 1971, pp. 97-100 

Louis A. Rose. Monopoly Rents of VHF Television Stations: A Study in  
Industry  and  Regulatory Commission Behaviour (Ph.D. Dissertation, 
UCLA, 1970) 

Scott, Anthony. 'The Fishery: The Objectives of Sole Ownership', Journal 
of Political  Economy.,  Vol. 63, 1955, pp. 116-124 

Hubert Seguin. Le Probleme Economitue De L'Encombrement Du Siectre Electro- 
magnetique  (M.Sc. Thesis, Universite Du Quebec, April 1975) 

Edwin R.A. Seligman. Essays in Taxation,  10th edition revised. The 
MacMillan Company, 1928 

Smith, Adam. ...E.I_Inamiry  Into the Nature and Causes of the Wealth of Nations. 
London, J.M. Dent, 1924 

Dallas W. Smythe. 'Facing Facts About the Broadcast Business', University  
of Chicago  Law Review, 1952, pp. 96-106 

Dallas V. Smythe. Memorandum on Some Questions Regarding Telecommunications  
Development in British Columbia  (Unpublished report prepared for 
the Province of British Columbia, November. 1973) 

Dallas W. Smythe. The Structure and Policy of Electronic Communications. 
University of Illinois Bulletin, 1957 

R.J. Spence. Economic Costs and Benefits Associated with FCC Proposal 18261. 
(1971 Mimeograph prepared for the Department of Communications) 

United States, Department of Commerce. Economic Assessment of Spectrum 
Scarcity, September 1977 

U.S. Department of Commerce, Telecommunication Science Panel of the Commerce 
Technical Advisory Board. Electromagnetic Spectrum'Utilization: The 
Silent Crisis, October 1966 

U.S. Federal Communication Commission. Fee Refunds and Future FCC Fees. 
In the Federal Register, Vol. 43, No. 196, October 10, 1978 



102. 

U.S. Federal Communications Commission. Fee Schedules and Commercial Radio  
Operator Licenses.  In the Federal Register, Vol. 39, No. 161, 
August 19, 1974. 

U.S. Federal Communications Commission. Report of the Advisory Committee  
for Land Mobile Radio Services, 1967 

U.S. Federal Communications Commission. Schedule of Fees.  In the Federal 
Register, Vol. 41, No. 71, April 11, 1975 

U.S. Federal Communications Commission. Statistics of Communications  
Common Carriers, 1976. 

U.S. House of Representatives. 'The Allocation of Radio Frequency and its 
Effect on Small Business', Subcommittee No. 5, Select Committee on 
Small Business, December 23, 1968 

U.S. Office of Telecommunications Management. Expansion of Radio Services  
and Radio Spectrum Allocation,  February 28, 1968 

D.W. Webbink. 'How Not to Measure the Value of a Scarce Resource: The 
Land Mobile Controversy', Federal Communications Bar Journal, 1969 

D.W. Webbink. 'New Dimensions in Radio Spectrum Management: Comments', (Paper 
presented at the fifth annual Telecommunications Policy Research . 
Conference, Airlie, Virginia, March 1977) 

D.W. Webbink. 'Setting FCC LicenseTees According to Frequencey Spectrum 
Utilization: .A Suggestion', IEEE Transactions..on Broadcasting, 
September 1971 

D.W. Webbink. 'The Value of the Frequency Spectrum Allocated..toSpecific 
Uses', IEEE Transactions on Electromagnetic Compatibility, August 
1977, pp. 343-351 

Allyn A. Young. The Single Tax Movement in the U.S.  Princeton: Princeton 
University. Press, 1916• 


