Telecommunications in
Alaskan Villages

Alex Hills and M. Granger Morgan

A telephone in the home and good ra-
dio and television reception are com-
monplace in the lives of most Ameri-
cans, but such a complement of modern
telecommunication services is still not
available to most of the approximately
35,000 residents of Alaska’s villages.
During the last 5 years satellite commu-
nication links have been installed to
serve 100 (Fig. 1), or approximately half,
of these villages (/). However, the avail-
ability of an earth station and the long-
distance communication services it can
provide neither ensures local telecom-
munication services nor determines the
way in which they will evolve. This evo-
lution depends upon a complex mixture

cannot find such jobs. Public assistance
programs provide an additional source of
cash. Most village residents strive to at-
tain the best from both the cash and the
subsistence econormies.

Village residents want modern tele-
communication services. Though small
in numbers, villagers are a strong politi-
cal force within Alaska, and Alaska Na-
tives command significant political influ-
ence at the federal level. Many Alas-
kans, both urban and rural, see village
telecommunications as an important tool
in the economic, political, and social de-
velopment of the state. But with limited
cash resources, limited skilled manpow-
er, diverse cultural perspectives, and

Summary. A recently installed satellite system now provides modern long-distance
telecommunication services to 100 rural Alaskan villages, most of whose residents
are Alaska Natives. In most villages no local telephone or television distribution facili-
ties have yet been installed. Local telephone exchange service appears to be eco-
nomically marginal unless modest regulatory changes are made. Television delivery
presents more difficult problems involving technical and organizational structure. If,
after weighing the potential social and cultural effects, village residents elect to ac-
quire television, a delivery system based on low-power transmitters in the villages,
local government as the basic organizational and economic unit, and a statewide
nonorofit service organization, is the feasible system best suited to village needs.

of technical, economic, organizational,
and political factors.

We can loosely define an Alaskan vil-
lage as a rural community with a popu-
lation of less than 1000 people, the ma-
jority of them ‘' Alaska Natives,”” a ge-
neric term used to refer to several ra-
cially and culturally distinct groups
which occupy different regions within
the state. There are enormous variations
in natural environments across these re-
gions, and the traditional life-styles that
Alaska Natives have evolved reflect this
great diversity. These traditional life-
styles still exist, but they have been
much affected during this century by the
technology and culture of modern Amer-
ica. A cash economy has developed in
parallel with the traditional village sub-
sistence economies. Some villagers hold'
part-time or full-time cash jobs. Many
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hostile climatic conditions, Alaskan vil-
lages present difficult technical, econom-
ic, and institutional challenges to tele-
communication planners, engineers, and
policy-makers.

Most villages are served by AM radio.
In 1970 the Alaska state legislature
created what is now the Alaska Public
Broadcasting Commission (APBC), to
facilitate the provision of broadcasting
services not available from commercial
stations. The APBC stations are owned
and operated by local nonprofit corpora-
tions but are supported largely by state
grants dispersed through the APBC,
which verifies that minimum technical
and operational standards are met but
does not interfere in programming.

Telephone and television services are
far less developed. For a number of rea-
sons the telephone and television prob-

lems are quite different. First, most
Americans view low-cost telephone
service as something verging on a right
but are still content to let economic cost
and ability to pay be the primary de-
terminants of access to television. Sec-
ond, the ‘‘best’ technical solution for
service delivery in Alaskan villages is
fairly clear for telephone, far less clear
for television. Third, there are important
differences in the institutional structures
that are needed to support the delivery of
the two different services.

State of Alaska Satellite Project

Alaska’s long-distance telephone facil-
ities were operated, until 1971, by the
Alaska Communications System (ACS),
an arm of the U.S. Air Force. In most
cases villages were served by a series of
high-frequency (HF) ‘‘land radio’’ sta-
tions. This system was often unreliable
because of ionospheric disturbances
common in'the auroral zone. During the
late 1960°s the ACS experimented with a
very-high-frequency (VHF) radio sys-
tem. A single VHF mobile telephone was
installed in each of several villages on
the Seward Peninsula. Problems from
auroral disturbance were largely over-
come, but some reliability problems per-
sisted because of equipment difficulties.
In 1971 the ACS was purchased by RCA
Alaska Communications (RCA Alas-
com), a subsidiary of the Radio Corpora-
tion of America. As a condition of its
certification by the Alaska Public Utili-
ties Commission (APUC), RCA Alascom
promised to provide telephone service
by 1973 to 142 villages that had none in
1970 2, 3). RCA chose to do this by ex-
panding the ACS pilot project. The proj-
ect quickly fell behind schedule and
eventually overran its budget. RCA en-
countered a variety of difficulties includ-
ing hindrances by weather, unreliable
electric power, employee problems in
coping with village conditions, and vil-
lagers’ lack of sophistication in dealing
with the new system.

During 1974 and 1975 these problems
became a subject of growing concern to
APUC, the Alaska Office of Telecommu-
nications (OT), and the Alaska state leg-
islature. During the same period it be-
came evident that satellite communica-
tion technology offered a more effective
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means of providing village services. OT
applied pressure to RCA to revise its
plans for the rural areas, using the new
satellite technology. At first RCA re-
fused. Later it proposed systems that OT
considered unacceptable.

Eventually, at the request of OT, the
legislature appropriated $5 million in
1975 for the construction of small satel-
lite earth stations in 100 Alaskan vil-
lages. At that time it was envisioned that
the state would be the sole owner and
operator of the earth stations, but RCA

was later given the opportunity to be-
come a partner in the project. The com-
pany accepted, and under the joint ven-
ture arrangement the state purchased the
earth station equipment and RCA han-
dled installation, operation, and mainte-
nance. Ownership of the earth stations
has been held in trust by the Federal
Communications Commission (FCC),
which is now in the process of deciding
ultimate ownership.

Installation has been completed in all
100 villages (Fig. 1). Only one telephone

was installed in each village, to be shared
by the residents. In addition, a ‘‘push to
talk’’ circuit was provided to the village
health aide for communication with doc-
tors and other hospital personnel. Vil-
lage earth stations can also be used, with
some modification, to receive television
signals. This is being done in a number of
villages ¢, 5). Furthermore, the earth
stations can be modified to provide two
or more telephone circuits, making local
exchange service possible.

In 1979 RCA sold RCA Alascom. It

Table 1. Company-wide data on operating expenses and revenues for eight telephone companies that serve only small Alaskan communities.

[Data from (10) and (/1)]

mﬁ?ni?giigﬁ s Annual expenses and revenues per main station p(;.?lr;’-s
Communities Operating Local ser- Total toll Toll settle- share of
Company served expenses vice revenue revenue ment revenue collected
1976 1977 (dollars) (dollars) (dollars) (dollars) tolls (%)
1977 1977 1976 1976 1976
Bristol Bay King Salmon 21 245 216 222 624 343 55
Naknek ‘
Bush Tell Aniak 60 69 500 211 701 475 68
Interior * 703 826 868 220 644 761 118
National Craig 668 828 248 116 630 365 58
Hydaburg
Tok
Skagway
Nushagak Dillingham 210 356 449 265 777 321 41
oTZ Kotzebue 334 342 521 37 769 298 39
Whittier Whittier 93 93 250 152 359 299 83
Yukon Tanana 98 102 343 142 463 299 65

*Communities served are Cold Bay, Cooper Landing, Fort Yukon, Galena, Iliamna, Unalaska, Sand Point, Port Lyons, and King Cove.

A0

VAW

Fig. 1, Location of
satellite earth stations
in Alaska. The 100 vil-
lage earth stations
served by small (4.5-
meter) dishes are
shown as closed cir-
cles, locations served
by larger earth sta-
tions as open circles.
[Data from (1)]
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is now known simply as Alascom and
is owned by Pacific Power and Light,
an Oregon-based public utility firm.

Telephone Service

Providing rural telephone service is al-
most always costly. Two formal mecha-
nisms are used to offset the high cost.
The first is *‘toll settlements,”’ by which
revenue from a long-distance call is di-
vided between the local operating com-
pany from which the call originates and
the various long-distance carriers who
handle the call. These allocations are
currently made under a nationwide
agreement known as the Ozark formula
(6), and provide a significant income to
most rural companies. The second mech-
anism involves federal subsidies in the
form of low-interest loan programs ad-
ministered by the Rural Electrification
Administration (REA) (7-9). Both mech-
anisms are available to local exchange
services operated in. Alaskan .villages,
but it is not obvious that they are suf-
ficient in the Alaskan context.

A few companies have moved to con-
struct local exchange facilities in villages
with small earth stations. The OTZ Tele-
phone Cooperative has been certified by
the APUC to provide local exchange
service in ten villages in northwest
Alaska, and construction is now com-
plete in all but one. United Utilities has
been certified to serve 20 villages, and
construction is complete in six. Two oth-
er companies, Circle Telephone and In-
terior Telephone, each operate local ex-
change facilities in one small earth sta-
tion village.

Since just a handful of village ex-
changes have been built and most have
only recently begun operation, it is not
yet possible to determine by direct ob-
servation whether local exchange ser-
vice is economically viable in Alaskan
villages under existing circumstances.
It is, however, possible to examine this
question analytically. A local exchange
service will be economically viable only
if the revenue that it generates equals
or exceeds its costs. Revenues consist
primarily of local revenue, Ry, derived
from monthly subscriber fees, and toll
settlement revenue, Ry. For simplicity
we will consider a nonprofit company.
The costs involve annualized capital
costs, C¢, and operating costs, Cy. Thus
Ry, + Ry = C¢ + Cp. The minimum toll
settlement revenue, R +*, that the compa-
ny must receive to allow local exchange
operation is thus Ry* = Cc + Co — RL.
If we can develop reasonable estimates
of C¢, Co, and R, we can determine
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Fig. 2 (left). Annualized capital and operating
costs and local service revenues for telephone
companies serving small Alaskan communi-
ties. (A) Capital costs of local exchange
service to nine villages served by modern
solid-state plants of the OTZ Telephone Co-
operative. (B) Operating expenses and (C)
local service revenues of eight companies
serving small Alaskan communities, many of
which are somewhat larger than villages.
Dashed lines indicate the range of subsequent

sensitivity analysis. The number of ‘‘main stations’’ is the number of separate telephone num-

bers.
profit break-even operation.

the minimum toll settlement revenue that
is required for economic viability and
then assess the feasibility of achieving it.

Capital costs can be accurately esti-
mated from the nine modern solid-state
exchanges with aerial plant constructed
by OTZ Telephone Cooperative. The
system is apparently of high quality and
was built efficiently in order to minimize
cost. In Fig. 2A annualized capital cost is
plotted as a function of §, the number of
“main stations’’ or separate telephone
numbers. In annualizing costs we have
assumed market interest (a real interest
rate of 4 percent) and a plant life of 35
years. The data are well represented by a
linear relation of the form C¢=
3800 + 67 S.

Annual data on operating expenses
and revenues are reported to the APUC
by Alaska’s telephone companies on a
company-wide basis. Data for the eight
reporting companies exclusively serving
small communities in 1977 are repro-
duced in Table 1. Although many of the
small communities served by these com-
panies are somewhat larger than villages,
we believe that the operating costs and
revenues provide a reasonable first ap-
proximation to village costs.

Annual operating cost data are plotted
in Fig. 2B. They suggest that we repre-
sent operating costs as Co = K5, where
K, is the annual operating expense per
main station. This value ranges from
$216 for Bristol Bay to $512 for OTZ and
$868 for Interior (Table 1). The wide
range is explained by the differing cir-
cumstances experienced by the com-
panies. Some use old equipment that
is expensive to maintain. In addition,

Fig. 3 (right). Annual minimum toll settlement requirement per main station for non-

transportation and labor costs vary wide-
ly from place to place within Alaska. In
our analysis we use Ko = $500 (solid line
in Fig. 2B). In subsequent sensitivity
analysis we have allowed K, to range
from $200 to $600 (dashed lines in Fig.
2B).

Local service revenues reported by
the same eight companies are plotted in
Fig. 2C. We represent revenues by
R, = K.§, where K| is the local service
revenue per main station. This ranges
from a low of $116 a year for National to
a high of $371 for OTZ. In our analysis
we use K, = $200 (solid line in Fig. 2C)
and in subsequent sensitivity analysis al-
low it to range from $100 to $400 (dashed
lines in Fig. 2C).

These results allow us to estimate the
annual required toll settlement per main
station as R.*/S = 3800/S + 370. This
relation is plotted as the bold curve in
Fig. 3. Actual toll settlement revenues
achieved by seven of the eight com-
panies lie in the $250 to $475 range
(Table 1). If toll settlements in excess of
$500 per main station can be achieved,
local exchange service is feasible for vil-
lages with more than about 30 main sta-
tions. At $400 per main station the mini-
mum system size grows to approximate-
ly 100 main stations. At significantly be-
low $400 per main station, local ex-
change .service in villages appears in-
feasible.

If we ignore the special case of Interior
Telephone, the 1977 toll settlement reve-
nues per main station (Table 1) suggest
that local village telephone exchange
service is an economically marginal en-
terprise. This is particularly true when
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one considers that most of these com-
panies are serving rural communities
that are somewhat larger than villages
and have a significantly higher propor-
tion of commercial customers than vil-
lage exchanges can expect. One inter-
esting result of our analysis is that annual
operating cost is, for all except the small-
est exchanges, substantially larger than
annualized capital cost. Thus, low-inter-
est financing of capital costs by the REA
will reduce toll settlement revenue needs
by only about 20 percent for village-size
systems (Fig. 3).

Of course, these results are critically
dependent upon the values assumed by
K, and K. Figure 4 suggests that if,
through effective management, annual
operating costs can be held between $300
and $400 per main station, local village
exchange service will be viable. Five of
the eight companies in Table 1 met this
objective, but most were not operating in
communities that can be called villages.
The climatic, social, economic, and
physical realities of village operation
make it doubtful that such an objective
can be met by improved operating effi-
ciency. Nor does increasing local service
revenue appear to be a likely prospect.
Local service revenue per main station
of $200 a year is equivalent to a monthly
fee of about $16.75. It is unlikely, given
the objective of universal low-cost ser-
vice, that the APUC would approve sig-
nificantly higher rates. Table 1 shows an-
nual local service revenue of $371 in
Kotzebue, but private customer rates in
Kotzebue are only $14.50 a month. The
balance is made up by revenues from
commercial customers.

Toll settlement revenues are comput-
ed in one of two ways: through formulas
called ‘‘average schedules’’ or through
a complete calculation of cost separa-
tions for the local company (‘‘going on
cost”’). The average schedules essen-
tially reflect the results of applying
curve-fitting procedures to the results of
a number of full cost-separation calcu-
lations for companies operating in the
lower 48 states. Since going on cost is
complex and expensive, most small com-
panies choose to use average schedules.
Of the sample reported in Table 1, only
Interior Telephone settled on the basis of
cost. Cost data for local exchange opera-
tion are generally unavailable, but there
is reason to believe that the average
schedules, which are based on data from
companies in the lower 48 states, do not
properly reflect the costs of rural Alas-
kan service. If the average schedules
were revised with rural Alaskan data, the
result would likely be increased toll set-
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Fig. 4. Sensitivity of the annual minimum toll
settlement requirement per main station to
operating expense per main station (K,) and
local service revenue per main station (Kp).

tlements for companies operating village
exchanges. These higher settlements are
likely to be somewhat lower than those
currently being received by Interior
Telephone, which some observers char-
acterize as a special case, but they are
likely to exceed the 50 to 60 percent or
more of revenue that is currently being
retained by most urban Alaskan com-
panies that are ‘‘on cost’’ (11).

An FCC joint board is now consid-
ering the special problems of Alaska’s
telephone industry and may decide to
recommend a modification of the present
toll settlement arrangements in order to
allow rural Alaskan telephone compa-
nies somewhat greater returns. Such a
modification should include a revision of
the average schedules used in rural
Alaska.

On the basis of our analysis, we con-
clude that cost-based toll settlements are
probably barely adequate to sustain local
exchange service in Alaskan villages.
Proposals that would modify or replace
current settlement arrangements are
being considered by Congress (H.R.
6121, S.611, and S.622) and the FCC
(Dockets 78-72 and 80-286). To the ex-
tent that these proposals would reduce
payments to local companies, they threat-
en the viability of local exchange ser-
vice. In evaluating these proposals, their
impact on Alaskan villages and other
rural areas should be carefully consid-
ered.

Early Village Experience with TV

Since 1973 television service has been
provided to a number of villages under
the APBC’s “‘Mini-TV’’ program. Video
cassette tapes are mailed to villages and
locally broadcast with a low-power
transmitter of the type used elsewhere in
the United States for television trans-
lator service. These transmitters are li-
censed under special FCC waivers. Pro-
grams can be received by anyone with a
conventional television receiver in any
of the 18 villages now served by the
Mini-TV program. The program has
proved very popular with villagers (/12).
Like the rural public radio stations,
Mini-TV stations are locally owned and
operated, typically by village govern-
ment. Most villages have paid for both
construction and operation of Mini-TV
stations from their own resources. Vil-
lage governments rarely use their taxing
authority and depend primarily on grants
and on revenue sharing for their funds.

Between 1973 and 1975 tv. - short-
lived demonstration programs “rought
television into a number of Alz: .an vil-
lages, raising villagers’ expectations but
leaving them without permanent service.
A cable system delivered one channel of
entertainment programming and one
channel of educational programming to
each home in the village of Wales for a 6-
month period in 1973 (/3). During 1974~
75 service was provided in 14 villages
through an experiment funded by the
Department of Health, Education, and
Welfare and managed by OT, using the
NASA ATS6 satellite. This experiment
provided Alaska-oriented educational
and health care programming to village
schools. Village response was very fa-
vorable (/4). At the end of the 1-year ex-
periment service was terminated.

In its 1976 session the Alaska state
legislature appropriated $1.5 million to
modify 23 village earth stations for the
experimental provision of television
service for a 1-year period. Under this
‘‘demonstration project’’ the signals re-
ceived by a village earth station are dis-
tributed by a low-power transmitter. The
cost of this demonstration is borne en-
tirely by the state of Alaska. No local or-
ganization is involved, but regional rep-
resentatives are periodically polled for
their reaction to the programming.
Broadcasting began in January 1977 and
has been continued with annual appro-
priations by the state legislature. Efforts
are now under way to expand the num-
ber of communities served. Like the oth-
er television projects, this one has been
very favorably received by villagers (4).
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Indications are that it will be continued
for a while, but it appears unlikely that
the legislature or the administration will
be willing or able to fund the total cost of
village television indefinitely.

Design Alternatives for TV Delivery

We have evaluated 12 alternative,
hardware designs for village television
delivery. All these systems use satellite
communication because of its conven-
ience, the rapid access it allows to time-
sensitive progeams such as news, and its
cost competitiveness with systems based
on mail distribution of video cassette
tapes (15). The designs differ from each
other in two major ways: (i) in the loca-
tion of the program-delay capability that
is required by the time difference be-
tween Alaska and the lower 48 states
and (ii) in the way in which television sig-
nals are distributed within a village.
Delay center locations in the lower 48
states, in Anchorage, and in the villages
are considered. Delay in the villages is
provided with video cassette tape re-
corders. More than one broadcast chan-
nel can exist in.a village with only one
satellite transmission channel. For ex-
ample, if the satellite channel is active 24
hours a day, two recorded channels and
one ‘“‘live’’ channel can be active for 8
hours of ‘‘prime time’’ each day. Three
techniques for distributing the television
signal in the villages are considered.

Price

Consumer Marginal cost
surplus

Variable costs 31

Quantity

Fig. 5. Elements in the computation of ‘‘bene-
fit” in benefit-cost analysis. Benefit is defined
as the area under the demand curve and above
the marginal cost curve. It is composed of
consumer surplus and rent.

These are cable, low-power VHF trans-
mitters, and low-power transmitters that
are operated with scramblers, decoders
being rented to viewers. We will call the
last subscriber TV. High-power regional
transmitters, the dominant delivery
mode in the lower 48 states, do not ap-
pear suitable for rural Alaska, where the
population is concentrated in small,
widely dispersed villages.

Table 2 summarizes our estimates of
annualized capital and operating costs as
a function of the number of broadcast-
ing channels and the number of sub-
scribers for systems that serve 120 vil-
lages. In estimating costs we have tried

to accurately reflect the difficulties of op-
erating in the village environment. De-
tails of the cost estimates are reported
elsewhere (5). The single largest uncer-
tainty in these estimates is the rental cost
of the satellite transponder and the “‘up-
link™ from the lower 48 states. We'have
estimated these costs as $500,000 a year
in 1977 dollars.

Before evaluating these systems in a
broader context we can apply two simple
economic evaluations. First, do the ben-
efits of these systems exceed their costs
in the conventional microeconomic
sense? Second, since advertising reve-
nue will not begin to cover the cost of
these systems, can they be operated so
as to be locally self-sufficient through
subscriber fees?

We begin with the benefit-cost calcu-
lation. Benefit is defined as the area un-
der the demand curve but above the mar-
ginal cost curve. In the case of a service
priced at marginal cost this area consists
of the benefit to the consumer (the ‘‘con-
sumer surplus’’) and the benefit to the
producer (the ‘“‘rent’’), as shown in Fig.
5. The area under the marginal cost
curve reflects variable costs. The techni-
cal delivery systems we are looking at all
have, to very good approximation, hori-
zontal marginal cost curves. Thus, in our
computations of benefit-minus-cost we
take benefit as the consumer surplus and
cost as the fixed cost (I6).

Although several studies indicate that
demand for television in Alaskan villages

Table 2. System descriptions and summary of economic factors in the selection of the technical portion of a television delivery system for
Alaskan villages. Costs and benefit-cost comparisons are for a 120-village system (N = number of channels, § = number of subscribers).

Benefit-cost comparison for one-, two-,

Delay location* i Vi!Lagg and three-channel servicet
De- istribution Total annual costs (millions of 1977 dollars)
sign (1977 dollars)
No.  Ar wi LOW' ca Mini  Sub- A B
age g€ 48 ble TV scriber One  Two  Three One  Two Three
1 + + 1,486,920 0.05 ~0.56
2 + + 1,540,880 + 80S -0.30 —0.89
3 + + 1,543,440 + 538 -0.21 ~0.81 )
4 + + 1,031,120 + 899,760N —0.39  -0.42 -0.72 -1.00 -0.55 -0.22
5 + + 1,114,720 + 876,120N —0.75 -0.78 -1.06 ~1.34 -0.91 -0.56
+ 80§
6 + + 1,031,120 + 956,280N —0.66 -0.76 -1.14 -1.26 -0.89 —-0.64
+ 3NS + 508
7 + + 1,236,920 0.28 —0.33
8 + + 1,290,880 + 80S —0.05 —0.64
9 + + 1,293,440 + 538 0.04 -0.56
10 + + + 359,840 + 899,760N 0.28 0.25 —0.05 -0.33 0.12 0.45
11 + + + 443,440 + 876,120N -0.05 ~0.11 -0.39 ~0.64 —0.24 0.11
+ 808
12 + + + 359,840 + 956,280N 0.04 -0.09 -0.47 -0.56 -0.22 0.03
+ 3NS + 508

*Designs 1, 2, and 3, which employ a delay center located in Anchorage, require two passes through the satellite, one for the link from the lower 48 states to
Anchorage and a second for the link from Anchorage to the villages. Designs 4 through 12 only use the large-diameter earth station at Anchorage and the medium- and
large-diameter earth stations at Juneau, Bethel, Fairbanks, and other communities only occasionally for distribution of special Alaskan programming. Designs 4

through 6 and 10 through 12 have one or more video cassette tape recorders located in the villages.

21), in B on Park demand estimate (I7).

16 JANUARY 1981

tComparisons in A are based on demand estimate of Noll et al.
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is very high ¢, 12-14), a demand curve
has not actually been estimated in any of
them. There have, however, been a num-
ber of demand estimates made for cable
television service in the lower 48 states
(17-21). Of these, the studies by Park
(I7) and Noll et al. (21) are the most
convincing and the most readily adapted
to the Alaskan village context. The de-
tails of our adaptation are provided else-
where (5). However, a few cautionary
remarks are required here. First, our esti-
mates of village income are for cash in-
come and do not include subsistence in-
come such as from hunting and fishing,
which typically constitutes a significant
fraction of villagers® total incomes. For
this reason, and because there are few
other sources of entertainment in vil-
lages, Alaskan villagers may be willing
to spend a larger fraction of their cash
incomes on television than are residents
of the lower 48 states, in which case
our analysis will underestimate village
demand. Second, the sample used by
Park took in 63 cable systems for all
of which at least three on-the-air signals
were also available. Noll ez al. (21) se-
lected 31 cable systems with varying
on-the-air reception. Neither sample
corresponds to the situation in Alaskan
villages, in most of which no television
signals are now available. However, the
functional form of the models in both
studies is designed to account for a wide
range of on-the-air viewing alternatives,
including having none. A fundamental
result of both demand studies is that
customers value primary network pro-
gramming much more highly than dupli-
cate network, independent, or educa-
tional stations. Alaskan villagers have
shown similar preferences in previous
village television experience (¢, 12, 13).
In adapting the demand curves to the
village context we have assumed that
one, two, or three channels of commer-
cial network programming are available
to villagers for a fee, that this service
has been available for longer than 18
months, that no other viewing options
are available, and that all sets are in
color.

The two solid curves in Fig. 6 repro-
duce the two demand curves for the case
of one channel of available service. Simi-
lar plots are available for the case of two
and three channels (5). Agreement be-
tween the two demand models improves
in these two- and three-channel cases.
Marginal cost curves for the 12 cases we
examined appear as horizontal dashed
lines near the bottom of Fig. 6. For each
ot the design alternatives, the term
“‘benefit-minus-cost” has been computed
on an annual basis (Table 2). Design
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Fig. 6. Demand curves (solid curves), margin-
al cost curves (horizontal dashed lines) and
average total cost curves (dashed curves) for
delivery of one channel of television service
to 120 Alaskan villages. Each cost curve is for
one of the 12 design alternatives described in
Table 2. Average total cost curves are not
shown for designs 1, 4, 7, and 10 because
these designs do not provide for the collection
of revenue. Similar sets of curves have been
produced for two- and three-channel opera-
tion (5).

number 10 is the most attractive solution
from a benefit-cost perspective. A sensi-
tivity analysis indicates that this result is
unchanged when the number of villages
served is significantly increased (5). Be-
cause of the various uncertainties that
we have discussed, the annual benefit-
minus-cost figures reported should be
viewed only as first-order estimates, but
we feel reasonably confident that the
provision of village television service is
justified in classic benefit-cost terms and
that the uncertainties will not affect the
ranking of design number 10 as the most
attractive.

Our second economic criterion was
that the system be able to generate
enough revenues from local subscriber
fees to cover its own costs. Revenue
collection is possible with the eight sys-
tem designs in Table 2 that employ cable
TV or subscriber TV, In order for self-
sufficiency to obtain, the average total
cost curve must at some point be tangent
to, or fall below, the demand curve. The
dashed curves in the upper portion of
Fig. 6 display the eight average total cost
curves for the case of one-channel opera-
tion. Plots for the two- and three-channel
systems are similar (5). None of the sys-
tems can generate enough revenue from
subscriber fees under any pricing
scheme (not just marginal cost pricing) to
cover operating costs. Designs 9 and 12,
under single-channel operation, come
closest to meeting the self-sufficiency
criterion, but even when transponder

costs are reduced to $100,000 dollars a
year self-sufficiency is not achieved (5).
Similarly, the availability of capital funds
at 2 percent interest does not allow self-
sufficiency (5). We conclude that self-
sufficiency from local subscriber fees
cannot be achieved at present.

Hence if village television is to be de-
veloped, the financial support must come
from some other source. We believe ma-
jor state or federal support would be in-
appropriate. Like most Americans, we
do not view access to television as a
right. We believe that if television is to
be supplied in Alaskan villages it should
be done in such a way as to assure that
system costs are borne proportionally by
those who receive the benefits. Village
residents will be the primary beneficiar-
ies of village television, but there will be
others. Social service organizations, par-
ticularly the schools and the health care
system, will find village television a use-
ful tool. Easy institutional access should
be one of the principal design require-
ments. If they become significant users,
social service organizations should be
able to provide some financial support.
The state of Alaska should find village
television beneficial to the extent that it
brings village residents more directly in-
to the mainstream of Alaskan political
life. Hence some modest state support,
particularly for program production,
may be justified. A small fraction of the
required revenue might be obtained from
advertising.

If the bulk of the revenue for village
television ($285 dollars per household
per year for design 10) must come from
the villages themselves, and if covering
costs by charging customers for the ser-
vice is infeasible, the only remaining
mechanism is the local taxing authority.
A use tax on television receivers is prob-
ably politically impracticable and legally
questionable. Villages have the authority
to levy sales taxes or property taxes. In
urban America the idea of using local tax
revenues to fund television delivery
would certainly receive a mixed reac-
tion, but in the rural Alaskan context we
think it would be reasonable. Indeed,
there are already a number of rural com-
munities in the lower 48 states that are
using local taxing authority to fund the
operation of television translator ser-
vices (22).

The imposition of a tax will alter bene-
fit-minus-cost in the market where the
tax is applied (23), making it lower, over-
all, than we have estimated. Data on the
Alaskan village housing market (proper-
ty tax) and retail sales market (sales tax)
are inadequate to allow a direct compu-
tation of this effect However, we are
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moderately confident that even with a
tax the overall benefit-minus-cost of al-
ternative 10 would remain positive. This
is because for that design our estimate
exceeds costs by 22 percent assuming
one-channel operation and the Noll er
al. 21) demand estimate and because,
as previously explained, we have prob-
ably underestimated demand.

Social Impact and Local Control

There have been a variety of studies of
the impact of television on Eskimo and
northern Indian communities both in
Alaska (12, 13, 24, 25) and in northern
Canada (26-31). Despite many specific
differences these studies share some
common findings.

Television watching takes time, some
of which might otherwise be devoted to
more traditional activities. At Rankin In-
let in Canada, Watson (26) reports a no-
table drop in children’s interest in tradi-
tional activities such as hunting and
camping. At the same time he reports
that the group that watches television
least is older teenagers. They have
remained active in athletics and various
other recreational activities such as pool.
Madigan and Peterson (I3, 24) report
that villagers told them there was little or
no decrease in the traditional social ac-
tivity of “‘visiting’” during project Wales,
but a study by Anthropos Inc. (I2) does
report a reduction in visiting in three
“mini-TV villages,”” and Watson (26)
documents very substantial reductions in
visiting. All three studies report that at-
tendance at social club meetings, chil-
dren’s library story hour, and similar
functions appears to have collapsed or
been seriously affected in a permanent
way.

Several studies report an increased
sense of time and greater punctuality,
not just in the context of television view-
ing but also in school and work atten-
dance. Several report indications of re-
duction in alcohol use and associated vi-
olence. Most report positive effects on
language skills, even among the most tra-
ditional elderly. At the same time,
Granzberg (29) has reported an inability
to differentiate between fiction and real-
ity in television viewing and a possible
reduction in critical skills in evaluating
verbal communications.

Studies among viewers in the lower 48
states have suggested a variety of causal
relations between the viewing of acts of
violence and other antisocial behavior on
television and the growth of undesired
behavioral patterns (32-35). There are
preliminary findings that suggest north-
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Fig. 7. Comparison of the annual minimum
toll settlement requirement per main station
for conventional telephone plant and for the
telephone portion of an electrically integrated
telephone-television cable system. While inte-
grated systems are cost-attractive from a
telephone perspective, television costs are
too high to make them attractive in Alaskan
villages at this time.

ern Indian and Eskimo communities are
not immune to such effects (30, 31).
However, Granzberg et al. (28) caution
against making too many cross-cultural
generalizations. Television, they argue,
“‘is a different thing to different people
and its impact varies according to the
cultural traditions that surround it.”
This warning is forcefully illustrated by
their analysis of how cultural traditions
involving the shaman’s ceremony of the
‘shaking tent” and the importance of
dreams have influenced Cree response to
television.

All the impact studies agree that the
demand for television is very strong
in northern Indian and Eskimo commu-
nities. Given television’s potential for
strong impacts, both positive and nega-
tive, the fundamental issue for rural
Alaska is who will make the decisions of
whether to offer television and, if it is of-
fered, when the service should operate,
what should be shown, and when it
should be shown. So far as possible, we
believe, these decisions should be made
by the villagers. Local control over the
choice and airing time of programs is
possible in the 6 of our 12 designs that
involve video cassette tape recorders in
the villages. Since design 10 has the
strongest benefit-cost rating and meets
the criteria of local control and easy in-
stitutional access, we adopt it as the pre-
ferred hardware system and turn now to
a consideration of the organizational as-
pects of the design problem.

Organizational Issues
A system to deliver television in Alas-

kan villages will require both hardware
and organizational components. The or-
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ganizational arrangements may be the
more important, since they will probably
endure far longer than any particular
technical solution. An acceptable ar-
rangement must provide equitable distri-
bution of costs and benefits, local access
and control, ease of institutional access,
and political and organizational feasibil-
ity (5). It must be efficient and workable,
and flexible but stable. During construc-
tion it must handle system design and
equipment acquisition and installation.
During operation it must handle equip-
ment operation and maintenance and
program procurement and production.
Further, it must be able to deal with the
problems of integrating the Alaskan vil-
lage television system with the broader
U.S. system through interactions with
the commercial networks, other program
suppliers, communications interconnect
suppliers, and the FCC. Finally, it must
make arrangements for the production of
special Alaska-oriented programming.

Routine technical operation, program
selection and scheduling, and organiza-
tion and management of the local finan-
cial support system all are functions
which can and should be performed by a
village-level organization. A regional or
statewide organization is required to deal
with system design, purchase and instal-
lation of equipment, and the broader is-
sues of external negotiations and most
program production and program pro-
curement.

At both levels of this structure we
have used our criteria to evaluate the al-
ternatives of profit, nonprofit, and gov-
ernment organizations (5). Since a num-
ber of village governments are already
operating television systems, since fund-
ing for the new system would come pri-
marily from village taxes, and since vil-
lage government is probably the most
democratic source of local conttbl, local
operation of television service by village
government seems to be the most rea-
sonable local organizational solution. At
the higher level a single, statewide, non-
profit organization seems most appropri-
ate. A single organization can maximize
the villages’ effectiveness in dealing with
the outside world. By drawing its board
of directors from the participating vil-
lages this organization can be kept re-
sponsive to village needs and desires. A
nonprofit corporation appears preferable
to an arm of state government by the cri-
teria of local control and equity, and
preferable to a profit organization be-
cause of its political and economic ad-
vantages. The statewide organization
should be capable of dealing with long-
term changes in available technology,
the needs and desires of village resi-
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dents, and the economic and organiza-
tional environment within which the tele-
vision system operates. An example is
provided by the case of integrated tele-
phone-television systems that use a
single coaxial cable for the distribution
of both services (9, 36, 37). Such systems
are economical for telephone (Fig. 7),
but television revenues would fall far
short of covering the television costs of
such a system. If at some time in the fu-
ture integrated operation becomes at-
tractive in some of the villages, village
telephone companies might become in-
volved in television distribution.

Conclusion

Delivery of both television and tele-
phone service in Alaskan villages is tech-
nically and organizationally possible, but
is probably not economically feasible
without certain regulatory and organiza-
tional arrangements.

In the case of television, the main is-
sue is structure, both organizational and
technological. The structure that has
been recommended includes low-power
transmitters for local signal distribution,
a delay center located in the lower 48
states, video cassette recorders located
in the villages, local government as the
basic organizational unit with most of the
costs borne through the village tax base,
and a statewide service organization op-
erated as an association of local govern-
ment entities. State leadership will be re-
quired to begin the planning and to pro-
vide organizational seed money. There
are good reasons to believe that such
leadership will be forthcoming.

There may be substantial political
pressures to expand the role of state
funding in village television, perhaps
even to the point where the state would
pay for the full system. For reasons out-
lined earlier we believe that total state
support would be a mistake. If the state
does find it feasible and desirable to play
a wider financial role than we have pro-
posed, that support should be directed
through the nonprofit statewide service
organization and should be used to facili-
tate the production and distribution of
special state, regional, and local cultural
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and educational program materials. Ulti-
mate control of program decisions
should remain at the local level.

With telephone, neither structure nor
direct state or local funding are an issue.
The telephone system will evolve as it
has throughout the rest of the United
States, supported largely by the fees paid
for services received. Federal support of
capital costs through existing low-inter-
est REA loan plans does appear to be es-
sential. REA has shown a willingness to
make such loans to rural Alaskan tele-
phone companies and appears to have
funding available for this purpose.

Present arrahgements for cost-based
toll settlements appear to be barely ade-
quate to sustain local exchange service
in Alaskan villages. Alternative arrange-
ments now being considered by Con-
gress and the FCC may not be adequate.
These arrangements require careful eval-
uation in the context of Alaskan villages
and other rural areas.
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