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I. TINTRODUCTION

As demands for various radio services continue to rise, the
problem of scarcity of radio spectrum space becomes increasingly
severe. As in the case of other natural resources, such as land, oil,
and metals, pressing questions arise as to how best to allocate this
resource among competing uses. To be sure, spectrum space is different
from other resources in that it is not depleted after use; that is,
were over-the-air broadcasting suddenly to cease, the radio spectrum
would still exist for other uses unlike, say, coal where once used the
resource is gone forever. Still, at any particular time we do observe
spectrum congestion, at least in many frequency bands, along with pres-—
sures by other users to retain whatever rights they currently have to

the use of spectrum space.

THE USE OF RADIO SPECTRUM IN TELEVISION BROADCASTING

A large portion of the usable spectrum has been allocated to tele-
vision broadcasting--spectrum space which also has other potentially
valuable uses, especially in land mobile radio and for government pur-
poses. Of the 930 MHz between 30 and 960 MHz which are especially
suitable for these purposes 408 MHz, or about 40 percent of the total,
is devoted to television broadcasting in VHF channels 2 to 13, and to
UHF channels 14 to 69.*

In view of the large portion of spectrum space allocated to tele-
vision broadcasting, questions arise as to whether some of this space
should be reallocated to other competing needs. With respect to VHF
broadcasting, possibilities for reallocations are remote (though pos-
sibilities arise for "VHF drop-ins" currently under consideration by

the FCC, as discussed in Section V below). For nearly all of the

*Office of Telecommunications Policy, The Radio Frequency Spectrum:
United States Use and Management, Washington, D.C., January 1973, pp. D-38,
E-3. As a result of an FCC rulemaking in Dockets Nos. 18261/2, UHF chan-
nels 14 through 20 are being shared with land mobile radio in the largest
25 urban areas, and 84 MHz of spectrum space (UHF channels 70 through 83)
have been transferred to land mobile radio.




commercial VHF assignments to specific markets are already in use.
Of the 319 assignments made in the top 100 markets, only 29 remained
unused in 1974 in the markets shown in Table 1.* Thus, there is little

room for reallocating VHF channels to competing uses. Moreover, most

Table 1

UNUSED COMMERCIAL VHF ASSIGNMENTS
Top 100 Markets, Beginning of Year 1974

VHF VHF Unused
Market Rank Market® Assignments On the Air Assignments
32 Denver, Colorado 5 4 1
43 Phoenix, Arizona 8 5 3
45 San Antonio, Texas 5 3 2
48 Salt Lake City, Utah 13 3 10
61 Flint, Michigan 3 2 1
67 Wichita, Kansas 11 10 1l
81 Albuquerque, New Mexico 9 3 6
85 Sioux Falls, South Dakota 8 6 2
89 Duluth, Minnesota 5 4 1
98 Fargo, North Dakota 6 4 2

SOURCE: Table A-2, Appendix A.

#pefined as "area of dominant influence" (ADI) in accordance with usage
of the American Research Bureau.

of the unused VHF channels are concentrated in sparsely populated areas
of the country where spectrum scarcity poses little problem. All of the
unused channels are assigned to outlying communities; none is assigned

to the city for which the market is named. The 9 allocations in
Albuquerque and 13 in Salt Lake City reflect the fact that the geographi-

cal areas of these two markets are very large, covering all or portions

These and subsequent numbers exclude allocations and stations in
six "border" markets, including two in the top 100, Buffalo and San
Diego, near the Canadian and Mexican borders, respectively, as described
in Appendix A, p. 1.




of several states, so that a large number of assignments are possible.
But most of them lie fallow, and may continue to do so into the fore-

seeable future. Since nearly all VHF channels are already in use,

and since our subsequent projections show no decline and at least some
increase in the number of stations during the period relevant in this

study, we will concentrate our analysis on the prospects for growth of
UHF stations.

The situation is far different for UHF. Of the 435 commercial as-
signments in the top 100 markets, only 124 were in use at the beginning
of 1974. This situation reflects the problems that UHF has had through-
out its development. Many early TV receivers did not have a UHF tuner;
it was only after the all-channel tuner legislation was passed in 1964
that later sets were required to have UHF tuners. Even then, UHF suf-
fered the handicap of receivers having continuous rather than detent
tuners, and tuners for which, according to some observers, technical
standards were set too low to provide reception generally as good as
that on competing VHF channels. More recently, FCC rules have gone
into effect to require new sets to have detent rather than continuous
UHF tuners in an attempt to reduce or eliminate the disparity between
the convenience of tuning VHF and UHF channels. Furthermore, the
propagation characteristics in the UHF portion of the spectrum are
not as favorable for broadcasting as the lower VHF bands. In some
cases, larger and more expensive antennas are required than is the
case with VHF. In many places, the viewer can get along with rabbit
ears for VHF but has to install a rooftop antenna in order to obtain
adequate UHF reception. To the extent that UHF stations go to higher
transmitter power, this handicap will also diminish.

However, the manufacture of TV receivers with better UHF tuners
is only one of several technological developments that will affect
the development of UHF and the use of spectrum in the future. The
growth of cable television and the refinement and commercialization of
videodisc technology provide the means for television service without
use of over-the-air radio spectrum space. Some observers have specu-
lated that in the longer term the continuing growth of cable television
into a "wired" nation may very substantially reduce the need for over-
the-air broadcasting, so that large chunks of spectrum space can be

allocated to other uses.




Thus, several developments operate in opposite directions with
respect to pressure on spectrum space. On the one hand, the continu-
ing reduction in the UHF handicap will increase the number of UHF
étations on the air. Also, continuing growth in population and in
household income will stimulate UHF growth. On the other hand,
the continuing growth of cable and the possibility of videodisc tech-
nology developing to the point of having an attractive home market could
work in the contrary direction.

As shown in Fig. 1, the number of commercial UHF stations has
grown, particularly since 1964 (when the all-channel tuner requirements
were introduced), although there has been some tapering off in the last
four years, perhaps as a consequence of overall depressed economic con-
ditions. From 1974 onward a number of growth paths are plausible.
Growth path A, for example, showing a sharp increase in the number of
UHF stations, paralleling the growth from 1964 to 1970, might occur
if the UHF handicap continues to decline, the number of television
households grows rapidly, and no inroads are made by technologies such
as cable and video-discs. The more moderate growth path B is an extrapola-
tion of the overall 1954-1974 trend. It might result from a less rapid
response in the number of UHF stations to the continuing decline in UHF
handicap. Growth path C mirrors the 1954-1970 swing, and would suggest
a decline in the number of UHF stations, perhaps under competitive pres-
sure from cable, but eventually an upturn as a consequence of the longer-
term decline or elimination of the UHF handicap placing UHF on full
parity with VHF. Growth path D shows a continuing decline of UHF sta-
tions occurring possibly as a consequence of strong pressures from cable
and videodisc, a lack of success in eliminating the UHF handicap, and
perhaps a reduction in the growth rate of TV households below previous

estimates.

THE FUTURE USE OF SPECTRUM ASSIGNMENTS

In general, then, given these and other pressures, to what extent

are new stations likely to come onto the air over the next 10 to 15 years?

Will the industry grow to make use of most or all of the unused UHF
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