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The CRTC policy of awarding an exclusive right to provide cable television (CATV) service 

within a given licensed service area (LSA) rested partly on the presumption that CATV costs 

reflect economies of scale that are large relative to market size. Cost estimates from cross-

sections of CATV operations from 1985 to 1991 show increasing returns to scale and suggest 

that many LSAs were too small to capture these economies. The results also indicate that 

economies of scale for basic service declined over the 1980s and that the "natural monopoly" 

characteristics of CATV may be eroded by further technological and regulatory changes. 

INTRODUCTION 

Canadian policy towards cable television systems has involved the granting of exclusive 

licences to operators by the Canadian Radio-television and Telecommunications Commission 

(CRTC). Beyond the entry barriers implied by exclusive licences, regulation by the CRTC has 

two primary components: restrictions on pricing and on carriage. Although the rules for carriage, 

or program content, may be best enforced through licensing, there is nothing inherent in these 

rules to suggest that licences need to be exclusive. The need for restrictions on pricing, and 

possibly carriage, is driven by the exclusivity of the licensing that removes the competitive 

pressure that would keep rates from rising or quality of programming from falling.1  The most 

sensible justification for the exclusive nature of licensing relies on the cost structure of the 

provision of cable television service: if exclusive licensing is to make economic sense, it should 



be the case that cable television service is subject to economies of scale that are large relative to 

the size of the relevant market. 

Are there economies of scale for CATV?2  If there is no evidence of increasing returns to 

scale (IRS), the exclusivity of the licensing structure cannot be justified. Empirical results from 

this and earlier studies suggest that IRS conditions held in the past but decline over the period of 

the study (1985 - 1991): economies of scale are becoming smaller relative to the size of the 

relevant market. Although the sizes of market areas are constrained by the geographical 

dispersion of the Canadian population, given that the CRTC determines market size to some extent 

by its allocation of service areas it can set the size of the relevant market relative to the economies 

of scale. For the most part, licence service areas (LSAs) were too small.3  In addition, estimates 

of the cost functions of the CATV industry suggest, although weakly, that there are cost savings 

available when many systems are run by a common operator: costs for multi-LSA firms are 

generally lower than for firms with a single LSA, which is likely due to the centralization of 

activities such as marketing, accounting, and billing.4  This evidence has implications for the 

CRTC allocation of LSAs: on average, most firms were providing cable service to too few LSAs 

that were too small. 

The next section presents the details of arguments for the regulation of cable television by 

the CRTC. Pertinent economic regulations are discussed in Section 3. Section 4 contains analysis 

of the parameter estimates for transcendental logarithmic cost functions. Section 5 concludes. 

Technical aspects of the model and the relevant variables are discussed in the Appendix. 
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THE REGULATION OF CATV 

Although the regulatory response to cable television has changed over the past few decades 

-- shifting from interpretations of the mandate provided by the Broadcast Act from the inception 

of the CRTC in 1968, to criteria established in 1974,6  to rules in 1986 -- the general purview 

of the regulation has remained, in broad terms, relatively constant, covering entry, ownership, 

prices, and carriage. 

The initial justification for the regulation of cable television was the perceived need for 

control over the programming and advertising content that would be carried by the CATV 

operators. As Babe (1975) notes: 

It has been said that Canadians traditionally have been worried about two things -- first, the 
domination of the economy and culture by Americans, and second, the fear that someone will try 
to do something about it. In its brief history of cable regulation, the CRTC has become well aware 
of both concern.s.8  

The CRTC's initial guidelines seem to have been formed in response to concerns over the 

impact that CATV would have on Canadian viewing: directly, by carrying American signals in 

competition to Canadian signals, and indirectly, by carrying American signals that would attract 

advertising revenues away from Canadian signal providers.9  Of the eight major points presented 

in the guidelines, all but one govern program selection, advertising content, or channel selection.'° 

The CRTC's explanation for the guidelines was that: 

The Commission has been facing a dual responsibility concerning the orderly development of the 
broadcasting system. On the one hand, it must encourage the orderly development of the broadcast 
receiving undertakings [cable television], and on the other, it must guard against the disruption of 
the existing system [broadcast television]. The responsibility then is to ensure a development of 
CATV that is a complement to the present system, rather than competition for it." 

In contrast to arguments for regulation -- such as for the prevention of "American cultural 

imperialism" or for the preservation of Canadian broadcast stations by protecting their advertising 



revenues -- that rely on assessing the impact of CATV on the viewing habits of the Canadian 

television audience, the initial economic justification for exclusive licensing was the apparent 

natural monopoly character of the cost structure of the cable television industry. This argument 

relies on an assessment of the cost structure of the CATV industry. Although the argument was 

not likely to have been expressed in these terms in 1970, its substance runs as follows: If costs 

are subadditive, then it is more cost-efficient for one firm to supply the market. However, given 

profit-maximizing behaviour and competition between operators and potential operators, a 

monopoly may not be sustainable, with the result that entrants erode the cost savings available 

from scale economies.12  In such a case, regulators may decide that the economies of scale are 

sufficiently important that entry needs to be restricted. 

Industries which are commonly regulated are typically: (i) highly capital-intensive, leading 

to a high ratio of fixed costs to total costs and to declining average costs over the relevant range 

of output, implying that a single firm could supply the market at less cost than a larger number 

of firms; (ii) network-based, leading to (i), and raising the problem of duplication of linkages 

under competitive service provision; and (iii) producers of non-storable products with no close 

substitutes, leading possibly to even greater market power than gained solely under (i).13  The 

provision of cable television services seems to satisfy the first two of these criteria. The third is 

not fully satisfied since antennas, satellite dishes, and video rental outlets can substitute for a cable 

as a means to acquire programming and some programs can be stored on videotape. 

As (i) indicates, the cost structure of an industry is an important determinant of the nature 

of and demand for regulation in general, although historically the justification for regulating 

CATV arose primarily from concerns over programming content. Babe (1975), identifies two 



specific reasons why the nature of the costs of establishing and operating cable television systems 

should be important, given (i) and (ii). The first reason addresses fragmentation of service areas. 

Fragmentation may be detrimental unless there are no significant economies of scale: such a policy 

is inefficient if small systems are high cost systems. The second reason involves the practice of 

exclusivity in licensing, which make sense only if the "industry is felt to be a natural monopoly 

and competition would cause the weakest firm to fail and/or in cases where duplication of 

equipment ... is felt to be economically wasteful" 

Can we still justify the exclusive licences granted by the regulatory authority to cable 

television operators on the basis of costs? The critical empirical question is whether there are still 

increasing returns to scale: if not, there seems to be no serious justification for continued entry 

barriers; otherwise, some regulation may be justified. The purpose of this paper is to examine 

the nature of the cost structure for the provision of basic cable service within the licensed service 

areas established by the CRTC to illuminate the extent of economies of scale and provide an 

evaluation of the allocation of the LSAs. 

This task was approached historically by the estimation of polynomial equations, in which 

costs are a function of the number of subscribers and/or the number of miles of cable used to 

serve these subscribers, to determine the extent of economies of scale.'5  The approach followed 

here is to estimate economies of scale and the minimum efficient scale using a more flexible cost 

function. The results of estimating a transcendental logarithmic cost function are discussed below, 

following the discussion of the CRTC's classification scheme for LSAs. 
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THE FORM OF REGULATION: CRTC RULES AND GUIDELINES 

Unlike in the United States, where CATV operators compete for franchises from state or 

municipal licensors, Canadian CATV operators are licensed by a single federal regulatory 

authority. The American industry is characterized by a bewildering variety of licence agreements; 

in contrast, the Canadian scene, after 1986 at least, is relatively simple: three classes of licence 

arrangement.16  The regulatory authority evaluates proposals from applicants to determine which 

application will be successful and reviews performance under the licence to ensure compliance 

with licence restrictions. Few licences are revoked. 

Before 1986, the CRTC operated under what will be called here "discretionary" criteria. 

There were guidelines that the CRTC could use to evaluate applications for a licence or requests 

for rate increases but these were suggestions, rather than requirements. 

In 1986, the CRTC moved to a rule-based regime for the granting of rate increases.17  The 

most pertinent of these rules are in Parts II and III of the Cable Television Regulations. LSAs are 

placed into categories based partly on the current subscription level within the LSA and partly on 

the quality of broadcast reception that is available at the head end. The quality of reception of 

over-the-air broadcasts decreases with the distance between the broadcasting antenna and the 

receiving antenna. It is possible to map out contours of broadcast signal quality; on a flat surface 

with no obstructions these contours would be circular. If the head end (or, where there is more 

than one, the head end that receives the majority of the programming services) in a licensed 

service area is within the Grade B contour of two or fewer broadcast stations, the CRTC exempts 

the LSA from the rate regulations in Part II. 
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All types of LSAs and all types of services are subject to the rules on carriage. Only basic 

service in Class 1 and Class 2 LSAs is subject to rate regulation.18  Table 1 summarizes the 

application of the regulations. Part II, §7, Application, establishes that Part II does not apply to 

Part III licensees. The restrictions in Part III concern only carriage, i.e., Part III licensees are 

required to carry certain signals, are required to deliver a particular mix of Canadian and non-

Canadian services, and are provided with a list of those services which they are allowed to carry, 

much like other licensees but there is no other explicit economic regulation. With some 

exceptions, Part III licenses are for operations which have a local head end located within the 

Grade B contour of 2 or fewer licensed television stations. Given that more populous areas tend 

to have more television stations, the CRTC effectively amended this definition throughout 1990 

and 1991 to deregulate rates for LSAs with fewer than 2000 subscribers. Part II, §8, Class of 

Licence, states that LSAs with 6000 or more subscribers are Class 1 and Class 2 LSAs have less 

than 6000 subscribers and §9-11, Television Service Priorities, provides carriage restrictions for 

Classes 1 and 2 similar to those for Part III licensees. [REFER TO TABLE 1] 

The distinction between Classes 1 and 2 arises in the rate regulations. Although the 

structure of the rate regulations is not the primary subject of this enquiry, an example of the 

distinction can be found in additional subclauses added to Part II, § 18(2) in early 1988, concerning 

allowable increases for added services (channels). Class 1 licensees may have increases of $0.03 

for each specialty service if operating in a francophone market, $0.02 otherwise; Class 2 

licensees may have increases of $0.06 for each service if in a francophone market, $0.04 

otherwise. Aside from the linguistic discrimination, this rule indicates the nature of the CRTC's 
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class structure which places more severe restrictions on Class 1 systems than upon Class 2 

systems. 19  

The rate regulations, § 18 of Part II, are not the direct subject of the analysis in this study. 

Two components of the rules that determine allowable rate increases deserve mention, however, 

since they may impact the cost structure of the CATV firms: the "CAPEX" and the "economic 

need" provisions, both of which provide some incentive for higher levels of investment than might 

otherwise have been the case. § 18(4) sets out notice requirements for rate increases. § 18(5) 

defines the capital expenditures that are relevant for § 18(6) as those which are "for the purchase 

or capital lease of its head end or distribution system to the extent that these capital costs relate 

to the reception, processing or distribution of the basic service". § 18(6) is the "CAPEX" clause: 

"a licensee may increase its basic monthly fee by an amount not greater than the result obtained 

by dividing 50 per cent of its capital expenditure by 12 times the number of subscribers to whom 

it sends a notice" (those from whom the licensee wishes to collect fees as in § 18(4)). The purpose 

of this clause is clearly to encourage investment. The economic need clause, § 18(8), began as a 

vaguely worded description of an allowable increase based on a documented justification filed with 

the Commission which the CRTC could later suspend or disallow under § 18(9). Effectively, this 

clause allowed the CRTC to re-evaluate the base price for a particular LSA and make a further 

adjustment if the returns to operating in that area were insufficient. The benchmark rate of return 

used for this assessment was set at 24%. In 1990, the CRTC decreased the benchmark, for fee 

increases on the basis of economic need, to 23 %. This benchmark relates to profit before interest 

and taxes as a fraction of net fixed assets, i.e., return on net fixed assets (RNFA), and is 

compared to the RNFA of the licensee over a 7-year period: the average RNFA over the past 5 
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years, the current year, and projected RNFA for the following year. The maximum increase 

allowed under §18(8) was eventually set at 10%. §18(8) looks like inverted rate of return 

regulation where the rate of return is a floor (albeit with some holes) rather than a ceiling, since 

operations earning less than a 24% return on net fixed assets are eligible for price increases (of 

up to 10%) while operations earning in excess of 24% are not required to request rate decreases. 

These two components of rate regulation appear to provide incentives for operators of 

Class 1 and Class 2 LSAs to invest more heavily in capital assets, relative to operators of Part 3 

LSAs. It is likely that the cost structures for Classes 1 and 2 differ from those of Part 3 due to 

the differing incentives for investment. 

The sample period contains seven annual cross-sections. A number of identifiable changes 

in the operating environment for CATV firms occurred during this period. 

The first year of the sample, 1985, was the last year that the CRTC followed guidelines 

rather than rules for its regulation. 1986 and 1987 were the first years that CATV operations 

were subject to the CRTC rules. 

There was an unusually sweeping reorganization of the allocation of LSAs during 1988 

and 1989 which allowed operations in more LSAs to reach minimum efficient scale (MES), 

making feasible marginal-cost pricing without subsidies.2° In addition, changes in technology 

(signal delivery, amplification, compression, etc.), and presumably some learning-by-doing, 

reduced MES over the sample period. Population growth resulted in increasingly dense LSAs, 

allowing the capture of some additional economies from scale (although this effect is mitigated 

by the extent to which population growth was accompanied by low-density suburban or rural 

development). The encouragement of capital expenditure due to the CAPEX provision induced 



CATV firms to increase their scale more rapidly than otherwise.2' The reallocation of LSAs 

toward a more efficient distribution, both through CRTC fiat and through private adjustments, 

allowed operations to expand to capture economies of scale. 

In 1990 and 1991, shifts arose from regulatory changes. A critical event was the 

determination of copyright royalties for the retransmission of distant signals by the Canadian 

Copyright Board, effectively increasing input prices for CATV. Finally, there was a tightening 

of the regulatory constraints by the CRTC in May of 1990. The cap on rate increases was 

reduced.22  The CAPEX rate increases were given a five year sunset and CAPEX increases were 

capped at 3% •23  The CRTC decided that the copyright royalties for the retransmission of distant 

signals were not eligible expenses to pass-through to consumers via a rate increase, i.e., CATV 

firms were required to absorb these additional costs 

An assessment of the implications of these events for the degree of economies of scale 

follows the presentation of the model. 

ESTIMATION OF A FLEXIBLE COST FUNCTION 

Estimating equations for a parametric cost function are applied to data from samples of 

CATV operations. Additional technical details of the model, including underlying assumptions 

and the form of the estimating equations, and descriptive statistics for and explanations of the 

variables constructed from the data are provided in the Appendix. 

Consider a cost function corresponding to the production function under duality 

assumptions, C = f(P, ... P; Q), where C is the total cost of production for a cable system, P, 
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(j = 1 ... n), is the input price for input X, and Q represents output. The following assumptions 

must be valid:24  (1) the production function underlying the cost function satisfies usual regularity 

conditions, such as convex isoquants; (ii) the firm minimizes costs; and (iii) the prices for the 

inputs, P, are independent of the level of output. This cost function exhibits useful properties: 

(i) C is concave in P; (ii) C is linearly homogenous in P; (iii) C is increasing in Q; (iv) 

Shephard' s lemma: 

9C P 	£9lnC 
—=X impliesS= 	= 	=Eci 	 (1) 
c9Pj 	 C 	9lnP 

and (v) own price elasticities (for the derived demand for the inputs) are: 

Si) = 	= Pi  
c9PjX 

	
( 2 C 

	

1) 

	 (2) 

A second order logarithmic approximation to an arbitrary cost function is the translog cost 

function: 

logC =logflo+ fi log X+ 
I  I Y fi log X log X+ v 

	
(3) 

where 1,] = k,l,m,q,d (for the price of capital, the price of labour, the price of "materials", 

output, and density, respectively) and v is the error term.25  This cost function is estimated with 

the variables centred around their sample means (denoted with bars) to avoid arbitrary scaling 

problems. The estimated function is given by: 

where= -, and= -. 	 (4) 

The parameters for the original function can be recovered from the following conversions (where 

b0  is an estimate of log,80, bi  is an estimate of /i., and bij  is an estimate of /J): 

b0 = ao - ai log X + 	a log XlogX + log C; b = a - av  log X;  b, = a. 	 (5) 

However (with the exception of Wald tests for parameter stability across CRTC groupings) these 

conversions will not be necessary as hypothesis testing is conducted at sample mean values. 
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Additional restrictions applied to this function in this study include symmetry, "adding-up" 

constraints, and linear homogeneity in prices: 

a, =a1b =b,, 	a=l=b, 	 (6) 

Shephard' s lemma provides additional cost share equations: 

= a+ I  alogX = 	blogX, i = k,l,rn. 	 (7) 

Equations (4) and (7) are estimated in a simultaneous system. See the Appendix for the forms 

used. 

The data for this study, unless otherwise noted, are drawn from a CRTC database, for the 

years 1985 to 1991, compiled for adjustment hearings conducted in 1993. After the removal of 

observations with missing information or other measurement problems, the number of remaining 

LSAs ranges from nearly four hundred to just over five hundred. Note that the number of firms 

does not map directly to the number of LSAs. For instance, in the sample from 1991, 79 

corporations operate in only one LSA while 26 corporations serve an average of 5 LSAs. There 

are a few corporations which operate in a relatively large number of LSAs, the largest among 

these serving several dozen areas.26  The smallest LSA in the sample typically contains just under 

one hundred subscribers while the largest contains just under one million. 

The results are provided for All LSAs, Class 1, Class 2, and Part 3 LSAs, as defined 

above in Table 1 •27  Results are also provided for Single LSA Operations and Multi-LSA 

operations since the same sample can also be divided by an organizational rather than a regulatory 

characteristic: operators are distinguished by whether they operate a single LSA or multiple LSAs. 

For multi-LSA operations, the relevant variables were aggregated and then divided by the number 

of LSAs operated, to produce numbers for an average, or representative, LSA within the multi-

LSA operation.28  
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Economies of Scale and Cost-output Elasticity 

Two test statistics are estimated to evaluate economies of scale: the level of output at which 

average cost is at a minimum, Q, and the inverse of the cost-output elasticity at the mean level 

of output. The derivation of Q is provided in the Appendix. This measure of scale serves as a 

computationally convenient approximation of minimum efficient scale (MES). In general, as an 

estimate of MES, 
Q* is systematically biased upward: since for cost functions with even a very 

slight curvature, the estimation program delivers a value for 
Q* that occurs at a slightly higher 

level of output than MES. However, if the cost function is relatively flat (and the second order 

condition for the minimization of average cost fails), Q is not significantly different from the 

sample mean. Thus, the conditions under which an estimate of Q would be most biased are the 

same as those that would lead us to reject it as an estimate of MES in favour of the sample mean. 

From the estimated cost function it is possible to calculate cost-output elasticities. It is 

more convenient, and conventional, to report estimates of 1A, the inverse of the cost-output 

elasticity, the ratio of average total cost to marginal cost. The hypothesis of constant returns to 

scale (CRS) can be tested by evaluating - 1. p > 1 implies increasing returns to scale. 

Estimated values for Q4  are presented in Table 2 and estimates of g, evaluated at mean 

values for the sample variables, are provided in Table 3. [REFER TO TABLES 2 and 31 

These estimates do not support the contention that economies of scale have been increasing 

for the cable television industry as a whole. Instead, Q* for the sample with all LSAs, although 

larger in 1985 than the MHG (1980) estimate of 66,000 from 1975, drops sharply over the 

succeeding years of the sample to 20,000.29  MES for Class 1 LSAs appears to be around 30,000 

subscribers, about half of the level required about a decade earlier. Note that the estimates of Q 
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for Class 2 LSAs fall from a high of 18,400 in 1986 to under 4,000 by the end of the sample 

period, placing MES within the defined class size. A similar pattern is observed for Part 3 LSAs. 

The hypothesis of constant returns to scale is not rejected for Class 1 LSAs for many of 

the years of the sample period, and for Class 2 and Part 3 LSAs for the last two or three years, 

suggesting that with higher mean output levels within classes (and different technology), 

economies of scale are exhausted for these systems. The results suggest weakly that corporations 

which operate in a number of LSAs require a larger subscriber base per LSA in order to reach 

minimum efficient scale than do corporations operating a single-LSA but many of the estimates 

of p for representative LSAs are not significantly different from 1. 

Class 1 LSAs appear to be operating past the point where operating expenses fall faster 

than cabling costs, per subscriber. These LSAs are larger, with more subscribers, so systems 

within these areas can move down their cost functions to attain lower per unit costs. In addition, 

as compared to Part 3 LSAs, Class 1 LSAs would be serving a larger quantity of the available 

subscribers due to rate regulation, that is, to the extent that rate regulations are binding on the 

cable television firms in the LSAs of Class 1 -- and by 1990, of Class 2 -- they are forced to move 

down their cost functions. 

From Table 3, the pattern of changes in returns to scale is consistent across the CRTC 

categories. For the most part, these returns decline until 1988-1989 when there is a slight 

increase in it followed by a decline in returns to scale to the end of the period when the hypothesis 

of constant returns to scale cannot be rejected for any sample except Class 1 LSAs, for which 

there are decreasing returns to scale. 
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A comparison of the returns to scale for multi-LSA operations and single-LSA operations 

reveals that returns from expansion in single-LSA operations were generally smaller over the 

sample period. Since economies of scale (au) are somewhat larger for multi-LSA firms, we might 

suppose that not only are potential cost savings a result of savings achieved by the organizational 

structure -- the centralization of such activities as accounting or billing -- but also, to the extent 

that LSAs are contiguous, by effectively having a larger LSA. It is the fortunate corporation with 

contiguous LSAs that can take advantage of the cost savings that arise from this contiguity. In 

the late 1980's, CATV firms began to realize that there were advantages to clustering, that is, 

operating systems over a wider area, possibly in several neighbouring LSAs, without explicit 

reference to LSA boundaries. There was a resulting round of system and asset swaps and sales, 

as cable television companies tried to become more regionally concentrated. The CRTC also 

played a role in this process with its licensing procedures. 

Density 

Parameters which reflect the impact of density on costs are (jointly) significantly different 

from zero, with the exception of the parameters for representative LSAs from multi-LSA 

operations.3°  It is likely that this result arises partly from the small size of sample of multi-LSA 

operations and partly from the averaging process that generated the representative LSA data. 

Density may only appear to play a smaller role in determining the cost structure in a multi-LSA 

operation: the effect of higher density is to lower costs, ceteris pan bus, but in high density areas 

it is often the case that more below-ground cabling must be used which would tend to raise costs. 

This was observed by McFadyen, Hoskins, and Gillen (1980) [MHG hereafter]. Unfortunately, 

unlike for MHG, the nature of the data used in this study, which does not separate cable into 
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above- and below-ground components, does not allow some of the cable cost effects to be 

disentangled. Multi-LSA operations typically include at least one urban region, along with some 

surrounding lower density areas. These lower density areas contribute to the lower average 

density observed for multi-LSA operations as compared to the average density for single-LSA 

firms. The effects from differing areas -- urban areas with lower costs from higher density but 

higher costs from more below-ground cabling, and less-urbanized areas with higher costs from 

lower density but relatively lower costs due to a preponderance of above-ground cabling -- may 

combine in the generation of the representative LSA data to reduce the apparent importance of 

density. The same cancellation of effects is not observed for Class 1 LSAs, which is the sample 

that contains the LSAs of the urban areas. 

In a manner similar to the calculation of the cost-output elasticity, it is possible to calculate 

cost-density elasticities. Recall that "density" in the model is actually a reflection of "sparsity" 

(or inverse-density) since this variable is measured by the number of kilometres of cable per wired 

household. Table 4, presents estimates of ECD, at sample mean values for the variables. For 

almost all of the samples, the elasticity estimate has the expected sign. As the sparsity of 

consumers rises, costs rise but at a proportionately lower rate. Costs decline with density, 

although the magnitude of this effect is not large. Economies of density -- or diseconomies of 

sparsity -- are probably smaller in 1985, and certainly smaller in 1991, than during the periods 

of earlier studies, ten or more years ago, because the density of subscribers has increased and, as 

the results suggest, there are diminishing economies to density (ad  < 1). The emphasis that the 

issue of density received in previous research suggests that it is an important determinant of costs. 
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Its importance is reiterated here but, in contrast to the initial years of CATV service, 

diseconomies of sparsity are no longer as likely to overwhelm economies of scale.31  

[REFER TO TABLE 41 

Market Size and LSA Allocation 

How many LSAs are large enough to allow a CATV firm to reach the MES, given current 

practice in each area? Table 5, sets out the number of LSAs for which the maximum possible 

number of subscribers in the licensed service area, maxQ, is less than, or larger than, the estimate 

of Q* for each of the samples. [REFER TO TABLE 5] 

Examining the sample of Part 3 LSAs, the percentage of these LSAs that are smaller, in 

terms of the maximum number of potential subscribers, than the size required to achieve minimum 

average total costs, declines from 100% to 72% from 1985 to 1991. This pattern is echoed in the 

whole sample ("ALL LSAs"), suggesting that the Part 3 LSAs dominate the results for this 

comparison of Q* to maxQ. The percentages for Class 1 LSAs remain relatively constant, in the 

neighbourhood of 40%, rising to their highest level in 1989 at 64%. This effect may have arisen 

in part due to the reallocation of a number of LSAs in that period, requiring a further period of 

adjustment by the firms to recapture cost economies. By 1991, the percentage has fallen once 

again to about 40%. The most spectacular decline in the ratio of Q to maxQ occurs in Class 2 

LSAs, where the percentage of LSAs that are "too small" falls from 97% in 1985 to 20% in 1991. 

Although part of this result may stem from the reclassification of 1991 which moved some small 

LSAs from the Class 2 to the Part 3 category, the figure for 1990 -- 51 % -- suggests that the 

decline to 1991 would have been substantial even without the alteration to the category 

boundaries. 
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For the representative LSAs, the results are not as dramatic. The sample of single-LSA 

operations, as with the full sample, seems to be dominated by Part 3 LSAs: the percentage falls 

from nearly 100% to just over 90% over the seven year period. There is a similar slight decline 

for multi-LSA operations, from 100% to just under 90%, although there is a reversal between 

1988 and 1989 in the relative size of the percentage, comparing single-LSA operations to multi-

LSA operations: for the first part of the sample, a larger fraction of multi-LSA firms operate in 

LSAs that are "too small", while after 1988 this condition is true for the single-LSA firms. This 

result may be driven by the more dramatic decrease in Q in the multi-LSA operations over the 

period. Q for multi-LSA firms drops from a very high level, 561,000, through about 80,000 in 

1987, to somewhere between 30,000 and 50,000 by 1991. In contrast, Q for single-LSA firms 

falls from 258,000 to about 20,000. 

Although a greater proportion of LSAs are large enough to allow CATV operators to 

capture most of the available economies of scale -- , not significantly different from 1 -- there 

remain a substantial number that are too small to accommodate an operation that achieves the 

efficient scale as measured by Q. 

Average and Marginal Costs 

What were the levels of costs experienced within the LSA categories? Tables 6 and 7 

present estimates of marginal cost, MC, and sample means of average total costs, ATC, 

respectively. [REFER TO TABLES 6 AND 71 

Smaller operations tend to be higher cost operations. Further, multi-LSA operations 

display lower unit costs than single-LSA operations for the years of the sample period, with the 

exception of 1986. The gap appears to be shrinking in the LSA samples: in 1985 Part 3 LSAs had 

18 



average costs that were twice the level of average costs of Class 1 LSAs, by 1991 this ratio has 

fallen to 1.5; similarly, the ratio of Part 3 marginal costs to Class 1 marginal costs falls from 

about 5/3 to 4/3. However, this pattern is not repeated when comparing single- to multi-LSA 

firms: the ratio of average costs rises from 1. 1 to 1.2 while the ratio of marginal costs (ignoring 

the aberrant 1991 estimate) falls from 1.4 to about 1.2. Thus the cost benefits to operating a 

larger LSA appear to be diminishing while the cost benefits of operating more than one LSA 

appear to be rising, relative to the alternatives. 

CONCLUDING REMARKS 

The purpose of this exploration of the cost conditions in the cable television industry was 

to discover whether the policy of exclusive licensing was justified by the presence of substantial 

economies of scale, following a natural monopoly argument. The evidence provides support for 

this argument. There seems to be some foundation for the contention that small entrants would 

ralse industry costs since although operations in small LSAs appear to be able to reach portions 

of their cost functions where CRS conditions obtain, as in Table 3, the level of costs at this level 

of activity is higher for these small operations, compared to larger CATV operations, as in Tables 

6 and 7. In addition, from Table 5, the bulk of LSAs, except in the category containing the 

largest areas, are "too small" to allow firms to reach the efficient size at which average total costs 

are at a minimum. 

Cost experience within LSAs seems to have improved greatly over the sample period 

presumably due to the three effects noted above: shifts in the allocation of the LSAs, through 

CRTC fiat and private rationalization via sale, swap, and merger; increases in LSA size from 

market growth; and changes in the technology that permit more signals to be transmitted further 
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without attenuation. Over the sample period, there was a move into CRS regions of the cost 

functions for most sizes of operation, reflecting both improved practice and the tightening of the 

rate regulations for Classes 1 and 2 which pushed firms further out on their cost functions. 

One policy prescription arising from this study might be to suggest that the CRTC should 

double or triple the size of the average LSA where feasible and allocate 2 or 3 of these areas to 

each firm, preferably contiguous where that is possible. This conclusion, however, is naturally 

constrained by the geographical location of Canadian consumers who are typically distributed in 

small pockets across a large landscape, with the exception of a few areas of concentrated 

settlement, and it is unlikely that there is much scope for the CRTC to engage in rationalization 

of LSAs that has remained unseen by the CATV operators themselves. 

It is an open question to what degree changes in technology were driven by the size of 

many LSAs. Although this study can provide no explicit answer to this question some 

observations can be advanced. The industry is roughly divided into small single-LSA operations 

and large multi-LSA firms operating a blend of small and large systems. The ease of starting a 

small system has increased since the general population has gained greater technical ability over 

time, and cable components are more readily available.32  The costs of starting up a small system 

are not so prohibitive as to prevent an entrepreneur with a mortgage from becoming a CATV 

operator, providing the area is not already licensed.33  By contrast, the operation of large multi-

LSA, multi-service, CATV firms has increased in complexity. In particular, convergence of 

interests and capabilities between providers of signal transmission services such as CATV firms, 

telephone companies, and satellite companies and the variety and technical sophistication of new 
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services that network operators will be expected to provide suggest that the divergence between 

small start-ups and larger, more mature operations will increase. 

What can be concluded about technical advances over the sample period is that, by the end 

of the sample period at least, operations in relatively small Part 3 LSAs are becoming cakable of 

moving along the cost function to operate under CRS conditions. The reduction in estimated 

values of it for Part 3 LSAs suggests that a non-rate-regulated operation could approach constant 

returns to scale, that is, the underlying technology does not prevent this result. Although CATV 

operations in Part 3 LSAs have an incentive to minimize costs, the fact that these operations are 

not rate-regulated means that they do not necessarily experience the same pressure as in LSAs of 

Classes 1 and 2 to move out along their long run cost curves. However, Part 3 operators are 

aware that with growth, there will be a move to Class 2 status and so the existence of rate 

regulations for larger LSAs may not be irrelevant to the result that Part 3 licensees have, on 

average, moved out on their cost functions to the CRS portion. There is not a severe boundary 

problem at the edges of the CRTC categories. Class sizes in actuality are not as rigid as the 

discussion above (see Table 1) would suggest: the smallest LSA in Class 2 in 1991 had about 1500 

subscribers, while the largest Part 3 LSA in the same year had almost 30,000. These overlapping 

class sizes arise in part because the CRTC does not immediately shift an LSA from, e.g., Class 

2 to Class 1 upon the acquisition of the 600 1st subscriber. The acquisition of a single subscriber 

is not sufficient to push an LSA from one category to another, although the decision to cable a 

particular subdivision might involve consideration of the desirability of rate regulation for a 

CATV operator in a Part 3 LSA with almost 2000 subscribers. 
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Although the smallest -- Part 3 -- operations appear to be capable of exhausting economies 

of scale in greater numbers with the passage of time, it might be precipitous to conclude that since 

small areas are becoming large enough to support an apparently cost-efficient CATV firm there 

is no further need for exclusive licensing. Small systems are still high cost systems. The results 

suggest that the contention that CATV operations have natural monopoly structures is as true for 

this sample as it was for the samples of Babe from 1969, Good from 1972, or MHG from 1975. 

In short, the answer to "why did we have exclusive licensing for CATV fis?" is that the 

cost structure appears to have required it, although the results suggest that this requirement will 

eventually fade. 

An alternative policy to exclusive licensing would have involved making the cable system 

a publicly-owned network, like roads, with competitive bidding to supply and maintain 

connections and with access sold to any service provider. While this procedure would have 

avoided the creation of privately-held exclusive licenses under the LSA allocation system 

altogether, it is likely that private competition to provide networks will eventually surpass the need 

for public provision of a network. 

Recent developments in regulation suggest that the CRTC has come to recognize this 

possibility and that greater competition in network services by alternate types of service providers 

(convergence) will be encouraged.34  Technical change and private redefinition of market areas 

through clustering and other linking measures may increase relevant market size to the point 

where obtainable economies of scale are not large relative to the market, finally eliminating the 

"natural monopoly" justification for regulation and, hence, eliminating the need for artificial 

market definitions like exclusive LSAs. 
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Tables 

Table 1. The CRTC Class System 

Class label 	Subscribers 	Head End Location 	 Restrictions 
- 	 within Grade B contour 

"Class 1" 	6000 or more 	of more than 2 broadcast stations 	Part II: carriage and basic rates 

"Class 2" 	under 6000 	of more than 2 broadcast stations 	Part II: carriage and basic rates 
(and over 2000) 

"Part 3" 	(under 2000) 	of 2 or fewer broadcast stations 	Part III: carriage 

Notes: a = as of 1991 

Table 2. Average values for Q", the number of subscribers for which ATC is at a minimum 

YEAR 	 ALL 	 CLASS I 	CLASS 2 	PART 3 	 SINGLE-LSA 	MULTI-LSA 
LSAs 	 LSAs 	 LSAs 	 LSAs 	 FIRMS 	 FIRMS 

1985 72700 17600 15000 8110000 25800 561000 
(21000) (6650) (7300) (1.28 x 10) (16700) (576000) 

1986 35600 27600 18400 1930 275000 253000 
(15900) (13700) (3720) (583) (99600) (94300) 

1987 41300 27800 11300 6250 56900 77700 
(40100) (16000) (3850) (19200) (6660) (16200) 

1988 37500 33600 8280 7980 20100 143000 
(20400) (21500) (3730) (2610) (7000) (88200) 

1989 16400 38900 6850 1890 18600 24300 
(6170) (7450) (1180) (572) (16200) (9420) 

1990 14000 26600 3420 2110 15300 29200 
(2920) (7180) (890) (545) (9130) (27200) 

1991 20000 24700 3530 2970 16900 53800 
(5490) (7900) (500) (673) (5990) (59800) 

Standard errors are in parentheses and are provided for comparison only; these standard errors are not useful for the 
usual tests for significance (exact equalities of b0  = 109/30, b. = /., and b1  = /3, with no sample error would need to 
be assumed). 



Table 3. Returns to scale, z (evaluated at sample means) 

YEAR ALL CLASS 1 CLASS 2 PART 3 SINGLE-LSA MULTI-LSA 
LSAs LSAs LSAs LSAs FIRMS FIRMS 

1985 1.11" 0.891" 1.12" 1.21" 1.10"' 1.19" 

1986 1.07" 0.958' 1.12" 1.07' 1.18" 1.27" 

1987 1.04"' 0.954' 1.07" 1.08' 1.13' 1.16"' 

1988 1.06" 0.946' 1.07" 1.14" 1.09"' 1.21" 

1989 1.01"' 0.976"' 1.10" 1.03' 1.05' 1.07"' 

1990 1.00"' 0.934" 1.02' 1.05' 1.11" 1.03*'c 

1991 1.01"' 0.912" 1.04"' 1.06"' 1.05' 1.12' 

c = CRS cannot be rejected, ** = significant at 99% level, * = significant at 95% level 

Table 4. Estimates of Cost-density elasticities, at sample means 

YEAR 	 ALL 	 CLASS 1 	CLASS 2 	PART 3 	 SINGLE-LSA 	MULTI-LSA 
LSAs 	 LSAs 	 LSAs 	 LSAS 	 FIRMS 	 FIRMS 

1985 0.217" 0.354" 0.0670 0.240" 0.246 0.185 

1986 0.250" 0.166 0.0456 0.228" 0.216 0.234 

1987 0.253" 0.165 0.0345 0.136" 0.142 -0.0165 

1988 0.228" 0.192 0.123 0.0698 0.162 -0.174 

1989 0.296" 0.122 0.170 0.107 0.325" 0.392 

1990 0.207" 0.155 0.159 0.0166 0.197 0.215 

1991 0.155" 0.198 0.0586 0.0371 0.110 0.134 

** = significant at 99% level, * = significant at 95% level 



Table 5. Number of LSAs that are SMALL relative to Q* 

YEAR ALL LSAs 

Number % 

CLASS I LSAs 

Number 	% 

CLASS 2 LSAs 

Number 	% 

PART 3 LSAs 

Number 	00 

SINGLE-LSA FIRMS 

Number 	% 

MULTI-LSA FIRMS 

Number 

1985 TOTAL 416 123 191 102 94 39 

SMALL 395 950,6 44 36% 186 97% 102 1000,0 89 95% 39 100% 

1986 TOTAL 445 121 205 119 111 35 

SMALL 406 91% 63 52% 200 98016 85 71% 110 99% 35 100% 

1987 TOTAL 476 120 199 157 130 61 

SMALL 440 92% 57 480,o 184 92% 139 89% 124 95% 59 97% 

1988 TOTAL 518 118 214 186 149 58 

SMALL 475 92% 57 48% 181 85% 179 960,6 136 91% 56 97% 

1989 TOTAL 517 123 224 170 116 39 

SMALL 428 83% 79 64% 194 870 o 122 720 o 104 90% 31 79% 

1990 TOTAL 486 124 199 163 121 40 

SMALL 378 78% 57 460 '. 102 51% 110 67% 111 92% 34 85% 

1991 TOTAL 377 127 106 144 79 26 

SMALL 296 79% 50 39% 21 20% 104 72% 70 89% 23 88% 



Table 6. Marginal costs, sample means of ECQ*ATC, (ATC as in Table 8) 

YEAR 	ALL 	CLASS 1 	CLASS 2 	PART 3 	SINGLE-LSA 	 MULTI-LSA 
LSA-s 	LSAs 	 LSAs 	 LSAs 	 FIRMS 	 FIRMS 

1985 118.28 105.49 118.48 175.51 109.20 77.52 

1986 124.02 105.52 125.83 172.30 104.92 168.53 

1987 132.50 111.81 130.84 183.64 139.29 115.70 

1988 144.78 121.17 135.81 191.50 139.63 127.38 

1989 161.68 131.74 151.22 208.02 180.59 138.20 

1990 184.34 169.66 179.07 237.39 198.07 164.58 

1991 187.23 181.72 183.41 236.10 214.86 236.31k 

a = problematic estimated values of aqq  and aq, see also the notes for Table 3. 

Table 7. Average costs, sample means 

YEAR 	ALL 	CLASS I 	CLASS 2 	PART 3 	SINGLE-LSA 	 MULTI-LSA 
LSAs 	LSAs 	 LSAs 	 LSAs 	 FIRMS 	- 	FIRMS 

1985 151.51 104.11 147.34 216.48 152.29 140.79 

1986 158.84 108.43 154.69 217.26 150.29 207.64 

1987 166.28 113.73 153.72 222.43 179.86 170.29 

1988 187.78 125.54 177.56 238.47 175.91 179.33 

1989 204.95 150.78 186.35 269.77 215.28 180.48 

1990 220.14 171.87 202.11 279.20 237.39 191.90 

1991 221.78 178.95 186.53 284.40 232.56 191.26 



DATA AND TECHNICAL APPENDIX 

output 

The unit of output is a subscription to basic service. The subscription level is the 'equivalent total" number of 

subscribers, calculated as the number of direct subscribers to basic service inflated by the ratio of total revenue, from 

both direct and indirect subscribers, to revenue from direct subscribers. The number of subscribers is thus adjusted 

to revalue indirect subscribers (e.g., in apartment buildings where cable services are part of the rent) to be comparable 

to direct subscribers. Indirect subscription information is left out of explicit consideration in order to gain a summary 

measure such that output levels could be related to market size. In the CRTC database, the largest possible market 

size is measured by the number of "households" in the licensed area. There is no division of this maximum into direct 

and indirect components. Although other studies have included some measure of chaimel depth in their measure of 

output, this option was unavailable since there is no information on the number of channels in the CRTC database 

employed here. 

Capital inputs, Cable Length, and Density 

The level of net assets is as calculated by the CRTC: the historical cost of those assets less accumulated depreciation. 

The rental price of capital is the sum of depreciation and financing rates. The depreciation rate is obtained directly 

from the CRTC database.35  The financing rate used here is given by: i, the "risk free" interest rate (the average of 

the monthly ten-year-plus bond rate for a year ending in August),36  plus a risk premium, y3, where y is the market 

risk premium and P is the systematic risk factor. The assumption required for this value for the risk premium is either 

that the firms are 100% equity-financed, or, equivalently, that the required rate of return on equity is equal to the 

required rate of return on debt. Following the capital asset pricing model, Noam (1985) calculates a risk premium 

from the risk premium for the S&P 500 for 1926-1977 of 0.088, multiplied by 3, the nondiversifiable (system) risk 

(3 = 1.42 for cable companies, 1980 Moody's estimate).37  This value for 3 of 1.42 was calculated over all of the 

activities of CATV firms, including involvement in the provision of non-basic services. However, following the 

capital asset pricing model and Patterson (1990), it is possible to estimate an unlevered 1, P, which accounts only 

for the systematic risk of the provision of basic services. To arrive at this value, Patterson (1990) uses an estimate 

of 3 for CATV corporations, P, -- estimated from data from the Toronto Stock Exchange over the period from 

January 1985 to December 1989 -- adjusts by a leverage factor to arrive at an estimate of the unlevered Pu  for basic 



service, and tests whether the estimates for ft1  considering all activities of the firms are likely to differ from estimates 

considering basic service alone: the final estimate for the unlevered ou  is 0.6. This value is lower than that used by 

Noam since it incorporates an adjustment for debt and reflects the systematic risk for the provision of basic service 

only. The provision of non-basic services is likely to be a more risky activity. Estimated values for the market risk 

premium in Canada (over long-term government bonds) range from 6.67% to 8.35%, with more recent estimates or 

estimates over the later parts of the sample periods used in the studies falling at the lower end of the range.38  Here, 

the risk premium used is 0.042 from a market risk of 7% and the P of 0.6. 

Cable length in kilometres is provided directly in the CRTC database and, where useful for comparison 

purposes, is converted into units of miles.39  The distribution of population within an LSA is an important determinant 

of the cost of service.40  LSAs comprising relatively larger territories require more cable; LSAs which are relatively 

more sparsely populated require more cable per subscriber. Density enters directly as an exogenous variable in the 

translog specification of costs. To reflect the variations in density that exist among the LSAs, subscriber spars ity 

(inverse density) is measured by the kilometres of cable per wired household.4' 

Labour and other inputs 

Operating expenses, or non-cap ital -related costs, are total expenses less programming expenses.42  Operating expenses 

are divided into: salaries and expenditures on "materials'. To derive the price of labour, salaries are divided by the 

number of staff employed within the LSA.43  The cost of "materials" is the sum of costs of other inputs in operating 

expenses other than labour and the price of materials is proxied by the Industrial Product Price Index. 

Costs 

Total costs are operating expenses plus depreciation plus ((i + y3)*(net assets). 

Model 

Equations (4) and (7) are estimated in a simultaneous system. The expansion of the translogarithmic approximation 

to the cost function, for estimation, has the form: 



log C = ao + ak log PK + at log PL + a log Pv + aq  log Q + aa log PD 

+iaiI(1ogPL)2 +a,m log PL+alq  log PL log Q+aldlogPL log D 

i 	
(Al) 

+ 	am,(1og PM) 2  + a,q log PM log Q + amd log PM log D 

+aqq(log Q)2 + ad log Qiog D 

+ 2-aad(log D) 2  

which can be estimated along with the share equations: 

Sk = ak + a log PK + a/d log PL + ak. log PM + akq log Q + aM log D; 	 (A2) 

S = a + aki log PK + au log PL + a,,, log PL + aiq log Q + aia log D; 	 (A3) 

S.= a + ak. 	PK + aim log PL + a.. log Pu + amq log Q + amd log D; 	 (A4) 

where C = total costs; PK = price of capital; P1  = price of labour; P/d  = price of "materials"; Q = number of 

subscribers to basic service; D = density; and SK, SL, and SM are the cost shares of capital, labour, and "materials" .'° 

All of the above variables -- with the exception of 5K' SL, and 5M -- have been normalized around their respective 

sample means. To estimate, it is necessary to drop one of the share equations -- for SM, in this case -- to avoid 

singularity. The system of equations is estimated using three-stage least squares.46  Imposing homogeneity (of degree 

one) in prices allows the coefficients from the dropped share equation to be recovered by calculating functions of the 

other coefficients. Output homotheticity, corresponding to input demands that are independent of the level of output, 

which would imply akq = ajq  = aniq  = 0, was not imposed. Restrictions for homotheticity and linear homogeneity in 

output were tested and generally rejected.47  

Assumptions 

It is assumed here that the division of costs and assets into basic, extended basic, and pay categories, does 

not introduce excessive bias into the estimations. Licensees must file a report which divides their assets by use, 

assessing the proportion of an asset that is used for basic service, versus for discretionary (non-basic) services. Given 

that the CRTC permits prices increases based on the level of investment undertaken by rate-regulated cable television 

firms for the purpose of providing basic service, there is an incentive for these licensees, when they file their reports, 

to divide their assets in such a way as to make the basic component as large as possible under the reporting rules 



established by the CRTC. This incentive would tend to increase the degree to which the costs of Class 1 and Class 

2 LSAs differ from Part 3 LSAs, as well as aggravate any upward bias in the measures of efficient scale. 

Percentages of total expenses and historical cost of assets allocated to basic service are provided in Table A2. 

Information regarding the level of assets for pay service is not available in the database before 1987 and information 

on any extended basic variable is not available before 1991. The historical cost of assets is used for this comparison 

because depreciation rates are not available for assets for pay service. Although there may be some inflation of the 

amounts in Table A2, it is clear that the provision of basic service takes up the majority of the assets of the CATV 

industry and generates most of the costs. [REFER TO TABLE A2] 

Another assumption for this study is that costs are additively separable by output, i.e., considering basic 

service alone, without including the provision of extended basic or pay services, is a reasonable procedure that does 

not introduce excessive bias. 

Although the database extends over a period of several years, the variables will not be treated as panel data. 

Each year will serve as a cross-section, estimated separately from other years. This procedure avoids the difficulties 

associated with (mis)specifying technological change that occurs between years of the sample period. Since the effects 

of technological change are not treated explicitly by the use of these single-year estimations, the method allows 

estimation and hypothesis testing without jointly testing the specification of the technological input function. In 

addition, there were dramatic shifts in LSAs over these years: sizes of LSAs were altered and the identity of the 

operators changed, especially among Part 3 LSAs. Retaining a consistent sample over the seven year timespan would 

have resulted in a markedly diminished sample size. 

Efficient Scale 

The output level at which average total costs are at a minimum, Q', solves: 

91ogC = 1= aq +aqq log 	+ ajq1og YC, = bq +bqq  log Q +bjq  log ), 	 (A5) 
c9logQ 	 J 

and thus: 

( i—aq  - akq log P Arc -alq log PL -amq log PM - alogD 	
(A6) 

Q = QexpL 	 aqq 

In Table 2, estimates of Q* are provided which are mean values calculated over the various samples. Values for 
Q* 

at sample mean values for X3  are provided in Appendix Table A4, under the label Qmin. An average value for 
Q*, 



estimated for each observation, over the sample is preferable to a value calculated at sample means, Qmin, for two 

reasons. Averaging individual variables will not necessarily yield a set of figures that represent the characteristics 

of an average LSA, although this observation is true for all multi-dimensional models and does not generally represent 

a serious impediment to analysis. More importantly, given that estimates of output level for minimum average cost 

are notoriously unstable and sensitive to the adding or dropping of a few observations, since a small change in the 

value of aqq is transferred exponentially to a change in Qmin, instability is reduced by averaging over the same sample 

that generated the initial coefficients, making mean Q' a more stable estimate than Qmin. At mean values for X: 

== 1 => log =0 1 = aq + aqq log(2~) 	Q Q exp
( a,, 

aJ. 	
(A7) 

and so an estimate of Q' requires aqq > 0, which is also the second order condition for the minimization. The 

estimate for Q is not different from the mean output level if I - aq = 0, but this condition implies technology exhibits 

CRS and so Q* is no longer a reliable estimate of MES. The results of both methods are provided since the values 

of mean Q are not as amenable to standard hypothesis testing unlike the procedure that generates Qmin. The 

discussion of the results follows the estimates in Table 2; however, the pattern and general size of the estimates is 

roughly the same for the two sets of estimates. 



Table Al. Descriptive Statistics for LSAs (All Classes), 1985 and 1991 

MEAN STD DEV MINIMUM MAXIMUM 

Number of subscribers, Q 
1985 12050.43 31532.89 72.00 314380.00 
1991 17213.41 46759.18 68.00 612397.56 
Total cost, TC 
1985 1288436.55 3409949.95 8771.90 40287300.00 
1991 3279706.24 9963361.49 17521.81 139554000.00 
Average total cost, ATC 
1985 151.51 83.23 42.48 757.72 
1991 221.78 103.51 67.23 1276.40 
Price of capital, PK 
1985 0.35433 0.079967 0.16189 1.03192 
1991 0.34573 0.17657 0.15000 3.39730 
Price of labour, 'L 
1985 21621.17 10135.70 1167.33 63842.00 
1991 30756.11 17774.29 300.00 165000.00 
Kilometres of cable 
1985 241.35 456.46 1.00 3571.00 
1991 372.24 723.81 2.11 9587.00 
Houses passed (wired for cable service) 
1985 16645.21 49354.37 89.00 607780.00 
1991 22803.36 69119.56 88.00 1012266.00 
Density measure, D 
1985 0.026250 0.015257 0.0011976 0.11192 
1991 0.030537 0.020586 0.0025794 0.15515 

1985, Number of observations: 416 
1991, Number of observations: 386 

Table A2. Percentage of Total Expenses and Historical Cost of Assets Allocated to Basic Service 

YEAR 	 ALL LSAs 	 CLASS 1 LSAs 	 CLASS 2 LSAs 	 PART 3 LSAs 

EXPENSES ASSETS EXPENSES ASSETS EXPENSES ASSETS EXPENSES ASSETS 

1985 88% 82% 90% 94% 

1986 87% 79% 89% 93% 

1987 88% 96% 780/6 92% 90% 97% 94% 99% 

1988 87% 96% 76% 92% 89% 97% 93% 99% 

1989 86% 96% 76% 92% 86% 96% 93% 99% 

1990 87% 95% 79% 93% 85% 95% 95% 98% 

1991 84% 950 /0 75% 93% 80% 93% 94% 98% 

Note: Extended basic is included in the total after 1990. 



Table A3. Qmin, the number of subscribers for which ATC is at a minimum 
(evaluated at sample mean values for other variables) 

YEAR 	ALL 	 CLASS 1 	 CLASS 2 	 PART 3 	 SINGLE-LSA 	MULTI-LSA 

LSAs 	 LSAs 	 LSAs 	 LSAs 	 FIRMS 	 FIRMS 

1985 	64300 	 15500" 	 12700 4.06 x 106 b 19700' 354000'  

(7750) 

1986 	29900' 	22900" 	 17400 1780" 290000' 195000'  

(36600) (1230) 

1987 	22500" 	21900' 	 9550 2470' 51900' 61800bc 

(11900) 	(39200) (1070) (9430) (8130) 

1988 	24700 	 25600"' 	 6700" 6220 15600' 135000 

(41600) (7340) 

1989 	13100' 	36100" 	 6990" 1740"' 10100' 20300' 

(12200) 	(42800) (1490) (6940) (13500) 

1990 	13600"' 	24500" 	 3510' 2390" 12000 

(13500) 	 (3140) (1720) (12400) 

1991 	18900"' 	21300" 	 3380" 2800` 14300' 

(17200) 	 (4430) (1910) (9620) 

a = no estimate available (aqq  is too small relative to aq  for an estimate of Q' to be generated); 
b = aqq  not significantly different from zero, 95% level; 
c = aq  not significantly different from one, 95% level; the relevant sample mean value for Q is provided 

(in parentheses) where this condition holds, i.e., where the hypothesis of constant returns to scale 
cannot be rejected (see Table 4). 

** = significant at 99% level, * = significant at 95% level 



NOTES 

If there is exclusive licensing, then further regulations may follow, under conventional arguments. There is a 
demand for restrictions on prices since, without the competitive pressure of potential entrants, a monopolist would 
choose a rate structure that leaves some potential consumers unwilling to subscribe to the service although willing to 
pay a rate that covers the actual costs of their subscription. Restrictions on carriage are also required, under this 
argument, to ensure that a rate-regulated monopolist does not substitute the provision of low quality for the foreclosed 
option of charging high prices. 

A common term for the cable television industry, CATV, abbreviates "community antenna television", reflecting 
the historical growth of cable television firms from enterprises which sought to provide higher quality television 
signals to a community, replacing the antennas of individual households with a cable that transmitted signals captured 
by one large antenna. 

Although, given the dispersion -- small pockets distributed over a large landscape -- of the Canadian population, 
there are limits to the degree to which the CRTC can increase LSA size and so any implications for policy arising 
from this conclusion pertain primarily to LSAs which are contiguous. 

A cable system is the cable network around one local head end. The head end is the location of the equipment that 
receives the signals that are sent down the cable to the subscriber. Head end apparatus can include such devices as 
satellite dishes, large antennas for the reception of over-the-air broadcasts, fibre optic links, video relay equipment, 
and microwave towers. Within a licensed service area, if it is large enough, there may be more than one cable 
system. A CATV.fin'n is an operator of one or more cable systems which may be located in one or more LSAs. 

Broadcast Act, 1968, as amended. 

CRTC (1974). "Applications by Cable Television Licensees for Changes in Fees Charged to Subscribers," Public 
Announcement, Ottawa, September 18, 1974. 

Cable Television Regulations, 1986, SOR/86-83 I and amendments. (Canada Gazette.) 

Babe (1975), p.230. 

The CRTC's first interpretation of its mandate, or initial governing policy, was unveiled in a Public Announcement 
[Ottawa: May 13 19691, "Community Antenna Television". The initial guidelines, after some experience was gained 
in licensing, were issued in a Public Announcement [Ottawa: July 10 19701, "On the Licensing of Cable Television 
Systems". 

Babe (1975), p.234.  The single guideline that does not refer to carriage indicates, essentially, that "CATV 
networks might be authorized if the commission felt such were in the public interest". 

CRTC, Annual Report, 1969-1970, p.3, in Babe (1975), p.235. 

Baumol (1977). 

See Green (1990), especially pp.386-387. 

Babe (1975), p.9.  Presumably the greatest concern would be for the consumer given the behaviour of stronger 
firms after the weakest had left the market, rather than for those weak firms that succumbed to competitive pressures. 
One would hope that the most the CRTC would conclude from the failure of weak firms, other than from poor 
management, is that costs are subadditive or the market is too small to allow more firms to attain an efficient size. 

See, e.g., Good (1974). 



See Table 1 and the accompanying discussion, below. 

Citations drawn from Cable Television Regulations, 1986, SOR/86-831 and amendments, SOR/87-424, SOR/88-

227, SOR/88-251, SOR/90-321, SOR/91-91, SOR/91-543, Canada Gazette. Note that the discussion relates to the 

1986 Regulations since these are the rules that applied for most of the sample period. In 1998, the CRTC passed a 
new set of regulations: readers should assume that section numbers for comparable parts of the 1998 Regulations are 

different from the 1986 numbers. 

Basic service covers the package of local broadcast stations, plus community channels (if any) and any other 
channels the CATV operator is required or applies to include. Pay services are marketed individually or in several 
packages, typically including movie channels, music channels, and other specialty channels. The CRTC makes the 
determination of whether channels must be part of the basic subscription. CATV customers must subscribe to basic 
service to receive any other services. 

One explanation for the linguistic discrimination is that there are fewer francophone services available for CATV 
firms to carry so that offering a francophone service in the basic package restricts the number available to be offered 
in discretionary (non-basic) packages proportionally more than for anglophone services. By this argument, the CRTC 
needs to offer a larger incentive for CATV firms operating in francophone markets to expand their basic package, 
giving up the revenues from offering a service in a non-basic package, since these opportunity costs of foregone 
revenues are presumed to be higher for francophone services. 

This reallocation is discussed in more detail in Law (1997). 

"Over the period 1986 to 1990, a substantial increase occurred in the gross and net fixed assets per subscriber --
a reflection in part of the industry's response to the CAPEX provision for rate increases. For example, if no increase 
would have occurred in the value of average gross fixed assets per subscriber in that period without the CAPEX 
provision, the net increase in capital expenditures that may be attributed to the CAPEX provision amounts to roughly 
$100 per subscriber over the five-year period -- a 25% increase in gross fixed assets per subscriber." Henderson, 

etal. (1992, 22). 

The largest allowable increase was set at 2% less than the percentage change in the CPI, unless the CPI increase 
was more than 10% in which case a rate increase of 80% of the change in the CPI was permissable, as under the 
earlier version of the rule. 

In addition, the cost separation rules pertaining to operating expenses and assets related to non-programming 
services were modified at this time. 

Discussion drawn from Fuss and Waverman (1978). 

Additional details on the specification, characteristics, and performance of the cost model in the context of the 
Canadian CATV industry are available in Law (1997). 

For further discussion of CATV licensing and subscription characteristics, including regulatory and subscriber 
concentration measures, see Law (1997, 147-152). 

To assess the importance of class differences a (modified) Wald test was conducted, to assess parameter stability 
across the classes. The resulting test statistics suggest estimating the functions for each class separately. The modified 
Wald test statistics for the hypothesis that there is (jointly) no difference between the parameters in the restricted and 
unrestricted models and an explanation of the procedure can be found in Law (1997). 

Aggregating over LSAs, or plants, to produce firm-level or industry-level observations for CATV is not likely 
to generate the statistical problems encountered in other industry studies. Bertin, Bresnahan, and Raff(1996) observe 
that although "recent empirical literature has shaken economists' confidence in the value of aggregate (industry-level) 



data to illuminate production relationships ....plant-level relationships do aggregate [in their example industry] despite 
the presence of very substantial interplant heterogeneity, the most conmion economic cause of nonaggregability. The 
economic explanation of this lies in poor short-run substitutability of one plant's output for another's." [p.241]. Due 
to the CRTC 's exclusive licensing, there is no substitution in CATV markets. However, unlike the hypothesis that 
there is (jointly) no difference between the parameters in the restricted -- all classes share the same cost function --
and unrestricted models, which was rejected in all years, the hypothesis that the parameters in the cost functions for 
single-LSA operations are the same as those for multi-LSA operations is not rejected, except in 1986 and 1988. The 
derivation of a representative LSA is followed to maintain a consistency in the reported results: all observations are 
for LSAs or for representative LSAs. 

The 1985 figure for the sample which includes all three classes of LSAs may be influenced by the aberrant 
estimate for the Part 3 LSAs, which is on the order of eight million. 

See Law (1997) for test results. 

See Good (1974), Babe (1975), McFadyen, 1-loskins, and Gillen (1980), and Law (1997). 

For those who have mastered the programming of a VCR, the next challenge is to program the tracking system 
of satellite signal reception equipment. From that level of expertise, it is only another order of magnitude to reach 
the skill level necessary to operate a small CATV system. Examples of popular humour in the early 1980's suggested 
that it was children who were most adept at the programming of VCRs. Inevitably, such children grow into network-
capable adults. 

If the intercepts of a cost function which is a simple polynomial function in the number of subscribers --estimated 
over the data used in this study [see Law (1997) for details] -- are taken as a rough estimate of the costs of start-up, 
then in 1991, while it appeared to require just short of one million dollars to begin a Class 1 operation, the figure for 
a Class 2 LSA was a more modest $125,000, while a Part 3 LSA required merely about $25,000. These estimates 
are likely to be skewed somewhat by the provision of much more than just a basic set of channels in the Class 1 LSAs 
of the sample and by the estimation of the simple polynomial cost function which ignores the effects of input prices --
especially wage rates -- that may differ across LSA sizes but they do reinforce the observation that there is a 
substantial difference between the costs of large and small systems. 

See, for example, Public Notice CRTC 1997-49 "Applications by Telephone Companies to Carry On Broadcast 
Distributor Undekings" (Ottawa: May 1, 1997) and the "Local Competition, Telecommunications Decision" CRTC 
97-8 (Ottawa: May 1, 1997). 

For the depreciation component of costs, the CRTC has either calculated a standardized annualized depreciation 
rate or used the "book depreciation rate" provided by the CATV operator. 

Source: Statistics Canada, CANSIM database, series B 14003, Government of Canada bond yields, average, ten 
year and over, monthly, average of Wednesdays; source for Statistics Canada is the Bank of Canada. 

Noam, Eli, "Economies of Scale in [American] Cable Television" in Noam, Eli, ed.,Video Media Competition: 
Regulation, Economics, and Technology, New York: Columbia University Press, 1985, p.102.  Interestingly, this 
calculation yields a net rental price for capital that is approximately 0.23 over the sample period, which corresponds 
closely to the rate of return that the CRTC considers the minimum level to generate the desired level of investment. 

Calvet and Lefoll (1988), Hatch and White (1988), in Patterson (1990), p.28. 

Unfortunately, the CRTC database does not divide cable length into above-ground and below-ground lengths. As 
McFadyen, Hoskins, and Gillen (1980) demonstrate (p.235), the cost of wiring below ground are substantially higher 
than the cost of cabling above ground. Typically, however, most below-ground wiring is done in urban settings where 
density is highest. Variations in total cost due to different cabling may be captured by a measure of density: the 



effects of density on total cost would then be biased by the inability to distinguish these types of cabling costs (upward 
bias in urban regions with more below-ground cabling, downward bias in rural regions with more above-ground 
cabling). 

40. The specification of cost functions typically used in comparative studies of cable television operations often give 
rise to some potential difficulties in disentangling the effects of scale from those of density. Since density is the 
number of subscribers per unit of distance (from the head end) or per unit of area (within the LSA) then two 
exogenous variables -- subscribers and miles of cable -- may be included within the scope of this variable; similarly, 
the effect of increasing the scale of operations is the effect on costs of an expansion and acquiring more subscribers 
may require more miles of cable. Consider the following formulations which are inconsistent, although each is 
internally consistent: 

Estimating the effect of increasing subscription levels, holding the number of cable miles fixed, is akin 
to estimating the effect of varying the scale of operations, since the level of output has increased; holding 
the number of subscribers fixed and estimating the effect on costs of varying the number of cable miles 
required to serve them is the same as varying the density of the subscription distribution, since for the same 
number of subscribers more miles of cable would necessarily result from lower density; 

Holding the number of cable miles fixed and varying the number of subscribers examines the effect of 
intensive growth on costs and hence measures economies of density; holding the number of subscribers fixed 
and varying the number of cable miles measures the effects on costs of the extensive growth involved in 
changing the (physical) size of the distribution plant and hence measures economies of scale. 

Some studies have attempted to resolve the issue of cabling by creating an "output" which is the "potential" of 
becoming a subscriber. However, the primary source of revenue and hence the appropriate unit of output for a cable 
company is a subscription. Any cabling needed to provide service to the subscriber is an input to cable service 
provision, or an intermediate good in an integrated structure where the downstream market is the market for 
subscriptions. Following the above argument, and in line with earlier research, this study will employ the first 
formulation of scale, from varying the level of output, although the other formulation is equally valid. Unlike either 
of the approaches suggested above, though, the effect of the density of the potential subscriber population on the cost 
structure is estimated directly. 

41. Note that not all households wired for cable would necessarily subscribe to cable services. Hence, the number of 
households wired for cable would not be perfectly correlated with the number of subscribers. 

42. Programming expenses are removed because they belong to an activity of CATV firms which is distinct from the 
provision of basic service. 

43. The number of staff is not rounded to whole numbers in the data. Given a standard definition of the effort, or 
time, for a full time employee, "fractional" employees work only part of that time in the provision of basic service. 

44. Source is Statistics Canada, CANSIM database, series D694193, IPPI, all industries, excluding food and beverage 
industries, average of 12 months ending August 31, with a base year of 1986. 

45. Regression results and descriptive statistics, in addition to those provided in the Appendix, can be found in Law 
(1997). 

46. See, e.g., Berndt (1991). 

47. Test results for the restrictions for homotheticity and linear homogeneity in output can be found in Law (1997). 
Interestingly, the cost functions for Class 2 LSAs appear to exhibit the homotheticity that is rejected for the other 
samples for most years. Linear homogeneity in output is rejected for all but two of the forty-two samples. 
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