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THE DEMAND FOR TELECOMMUNICATIONS SERVICES IN RURAL AREAS
M.D.G. Copeland -
The purpose of this paper is to outline a strategy'fpr the estimation l‘\
of the demand for telecommunications services in rural areas. The servi.ces to s \

-be considered‘areﬂcelgphone.and CATV. " Inm rural areas. cable is largely non-
existent, and telephone services is of lower 'quality than in urban areas.

‘It is difficult to estima;e‘the”demand for any product or sexrvice,
particularly for a new or improved one. ' The demand curve is, a function re-

lating the number of people purchaéing-theIService to the price charged for

. it. The location of this function depends on many variables other than price;

_ incomes, family size, whether the household lives in town.or outside, factors

' specific to telephone and/or broadcésting all are important in;de;ermining

- demand. It is not'sufficient_to’foreéast'that 40 or 50 or.60%'willlpurchase
the service, because in some areas the demand will be lower, in other areas
rit will befhigher{: If new facilities are't04b¢’insta11ed step—by—step;‘ip

makes sense to do so in-areas where the demand is strongest (ifﬁinstéllation:'

costs are equal).

- The reason that it is harder to estimate demand for new service, is

that not all consumers are familiar With the new service and so may have only

a rough idea about how useful ‘it might be." in this situation measuring the

effect of price, income etc. on demand is more difficult than measuring demand
in' a mature market. In the mature market,»ybu.are meésuting actual levels of .
demand. Here we are attempting to estimate what demand will be if and when

the service is available.



" Virtually everfbne has a phone;_bur not.everybne has the quality'of»service'r

A thdugh cable is a relatively new service, the proportion. of urban households

with cable has levelled 0ff in recent years.

It is here aséuméd'that~conéumers ére sufficien;ly'familiar Wirh
telephonetservice to knoﬁ;Whéther'they~would belwiiling,totpay mqrE'pér mdnth
tb moﬁe‘frbm‘a multipartf iiﬁe'té 6nevwith fewer‘sﬁbscriﬁérs; should'such'séré
vice becbme availabie to them in tﬁe-future: After éll,.telephones héve been.

in use for 100 years. Telephoné*is pradtically a ﬁecessity for mostfpeopelé.

'that-he/she wants.

The problem has been that such choices were. usually not openfto telé—

.phone Uéers'in,rurél_areas._ The lack of supply does not 1nd1cate a lack of

demand. The demand is there. It can be estlmaLed dlrectlj by asklng people
what they would do if new or improved serv1ce were available. -

The demand for cable television is more difficult to-estimate, Even
The existing usage in urban
areas reflects a mature demand that has developed after'ten or Fifteen years

of availability. . I - T

In rural areas too,‘it will take a period of time for demand to matdre.
The 1n1t1a1 response may be qulte strong, but it takes some, time for v1ewing

hablts to -adapt to 1ncreased program ch01ce, -and for ownershlp of telev1slon

sets (particularly colour sets) to rise in response_to theAavailability of cable.

-

What may now seem to be a frivolous luxury to some may im time serve as a valued.

additional source of entertainment.and information to the rural household

For these reasons I believe that demand estimates should not solely be

based on asking those in the rural sample What'they would do if cable sérvice




h-urban»sample in 19657

value.

- for the estimation of demand for cable service:

~from urban -areas where cable service is widely available now.

: and the quallty of s1gnal avallable off-air, owners hlp of TV sets (B & W,

'were to become -available. Most have not had’enough experience with‘improved-.
TV receptlon to have a good 1dea of how much they would be w1111ng to pay for

it, if indeed they want 1t at all. What would have been the response to "Would

yourpay $7.00'a month’ for cable serv1ce7" had Lhe questlon been asked of an

.Demand estimates basedron such a proceduretwill almost-
certainly be too low.'AThat>does not mean that the estimates would be of no’
They' can serve as a check for other.method-ofrestimatingfdemand'and-can'~“

serve as a lower bound for a range of estimates.

. One of the commerc1al omnlbus surveys can ‘be used to produce daLa useful

Thesefsurveys_use a.sample drawn .
from all hOuseholds in Canada, urban and rural. Most of thé_respondents will be

Purchase. of a num~ -

_ber of questions in one of these surveys will produce data to be 'used in the

estimation of demand for cable service. The results of .these questions together .

-with the results of the standard questions of income, family, etc., can be used to

estimate demand for cable among the subséction of the national sample who. live

in areas where-cablé service is available. While most of these areas will be
urban, no doubt the-sample will pick up a few rural‘cable;users'as>well.n~Thef
responses in the rural areas will be useful as a check on the procedure_suggested‘_

here.

Since the subsample provides data on the demand-for‘an existing service;

demand can be related: to income and demographlc varlables, number of channels

and‘

colour), size of town, and other householdrvarlablesf‘ Through technlques such

as the Logit Model and Linear Discriminant Analysis it is possihle:to estimate‘

how these variables are related to the decision to purchase cable service,



The Loglt Model is used to: determlne the probab:]lty Lhat an 1nd1—~'“»

vidual w1th a glven vector of household variables H = (Hl’HZ"" -) w1ll make .

" one ch01ce (buy cable serv1ce) rather than the alternatlve, When we have fltted
this relatlonshlp for the subsample we- would then be able to extend the procedure

to the rural sample fcr whlch the same set of hosuehold varlables w1ll have been
collected.. | |

An alternativeAFechnique is binear’Discriminantﬁhnalysis;** .This'
technique,first divideS'the‘subsample into.cable-user's.and‘nOn—users,-‘Then
‘theVVariables Hl...H are examinedhto see_which.ones cah“besf’serve as an index‘
for dlfferentlatlng between the tuo groups. Weruould then'use those variables

to'differentiate those in the rural sample,g

 With either of these techniques, we are assuming that the differences
in behauiour between urban and rural populations can be explained by differences

in the household rariables., That is, income, family,hsize number and type of

TV sets, quallty of off~a1r receptlon, size of town, etc. are. the source of

dlfferences 1n demand In effect the assumptlon is that w:th respect to TV ..

behaviour would be the same for two famllles, one-in an urban area, one in rural

area, with matching Hl’H

T Hye

* See a) D. McFadden "Conditional Logit Analysis of Quant:fatiﬁe Choice.

Behaviour" in P. Zarembka (ed. ) Frontlers in Econometricsp
(Academic Press, 1973)

- b) Pindych and Rublnfeld "Econometric Models and Economic Forecasts
o McGraw Hlll 1976
i ‘See P. Hoel "Introduction to Mathematlcal SLaLlSLlcs” 4th Ed Wlley,
P. 181

-_4"




scheduled rate increase for a change from N to N

: 2—party lines,

Telephone Demand Model_

Initially we consider improved telephone service in the form of a
reduetion in the number of parties sharing a-loop." The rufal survey will’
roduce information on consumer w1lllngness to pay for such an. 1mprovement.

To do thlS it w1ll be necessary ‘to ask those on 2-party 11nes if they would

prefer a private line and 1f so how much they would be w1111ng to pay extra

each month for the improvement. Those on 4—parLy lines w:ll bhe asked what .

”.they WOuld be w1111ng to pay for 2—party and for prlvate llnes. Those on

multl—party 11nes w111 be- asked about 4—party, 2—party and prlvate 11nes.

A

With this information it is easy to total up the additional,revenue

that the respondents would pay at various rates that might be_charged for

the improvements.

Consider Pi = f(NO,Nl), wherePi is the amount that-tﬁe ith

-~ is willing to pay for improved.service. No’is the number of partiés now on-

‘the line, and N17is theA(reduced) number under .consideration. For.those with

little or no interest in‘the'improvement'Pi is a small number or zero. Tor

other Pi is 1arger.'

At any nev‘set_of tates only those consumerstwhose P.§sAexceed the
| | 1 will‘be'willing tovpay
the price. Summing the number of households whose Pi's:are_iarge:enough{:and
then-muitiplying_by the appropriate rate'incteasefgives.an estimate.ofvthe_

revenue potential from this.kind of upgrading of service.

The approach described above will produce'estimates of'the short-

runfresponse to,the:availability of improved service. TFor example, those on

T

not now having a private line may underestimate the benefits -

respondent



therefrom. As more private lines become available in rgral-areas, knowledge
of the benefits to those who -do switch usually turns out to be greater than

expected. When this information filters back to their neighbours still on

. 2-party lires, more'will‘opt for private linesf(Demonstration effect)

" To get an 1dea how much more those who now have a prlvate llne value

Jit, we ‘will ask ‘them what rate increase would cause them to shlft back to a-

2—-party line. Similarx qnestions will be asked'of”those on'2~party lines,

'relatlve to 4- party 11nes, and those on 4—party lines relatlve to multlparty

llnes. The responses to these questlons deallng w1th mov:ngxto lower quallty

service will prov1de a check on the responses to earller questlons ask:ng about

improved service levels:

, vaious;y'there are meny other kinds of improvements in telephone |
service-thatnshould be considered. ‘Threée will be dealt'with-here}:
(1) Extension of the toll freellocal calling zone

which we denote by Z.. 7
(2) Inprowed circuit quality, i.e. reduced noise
and improved voice reproduotion denoted. by Q.

(3) - More rapid repair and'maintenance service'de¥;
noted by R.

If D.0.C. is interested in the demand for other types of improvement, addltlonal

 questions can be added to the questionnaire.

The zone, quallty and repalr 1mprovements are more dlfflculL to quantlfy

than reducing the number'of.partles on a llne. With Z, the va]ue to the respon-

dent of the exten51on of the zone w1ll depend to a large extent on whether the

household is in town or ou{_ofitown. - For those OuL of town, an exten31on of




Z7

the local célling area tb'includelthe nearest town represents a_éubstantial'

increase ig:thé number of. telephones that ‘can be reached toll-free, an.important'
‘fadvantage- For those in town, an extension of the zone to include the.sur= -

- rounding farming areas will be of less interest. We will classify the responses

by whetﬁer the household is in town or not. -

For the catégoriés’z;AQ'and R, respondents Will'first be asked whether
or not they find the level of,éervice adéquate. Thqsg $atisfied willﬂﬁot-be

questioned further on this is§ue.'5Thosé not satisfied will be éSkedﬁhdw much

- they would be willing to pay for a satisfactdry level Qf service,;

The answers will provide.estimAtes of the number of people'wanting

* improvements, of their relative_impdrtance,-and offthe'revenue poﬁeﬁtial from

-such improvements. In this case however we cannot simply‘sum.those willing to

pay for the Change55_éince the changes will be provided to all éubspfibers.

" The decision to go ahead with the changes. will impose the costs on all users,

those who were not willing to pay for the.changés as well as those who were.

‘Some people will. give upithe telephone because they are.unwilling'ar;gnéble;

to pay the<higher‘ratés..

If the decision were to be made to go ahead with improvements in Z,

Q and R, the survey results would provide an indication of acceptable rates

to charge for the éhanges. It ié'aésumed_that the willingness to>pay for party
line improvements would not be affected, and so the 7, Q and R rate changes
would simply be added on. .This assumptioh should be 0.K. if the additional

charges are not too large.




\\ _the local calllng area to 1nclude the nearest town represents a substantlal
\\1ncrease in the number of telephones that can be reached toll—free, an 1mportant
ainntage. For those in town, an exten51on of" the . zone to 1nclude the sur- -

,rounding farming areaS‘will be of less interest. ‘We w1ll classlfy the responses

by whether“the'household is in town or ndt.

"\

\

For the categorles Z Q and R, respondcnts will flrsL be asked whether

or not they flnd the level Qf service adequate.'Those satisfied will not be
\ : S o : , ‘ i S -
questioned_further on this issue. Those not satisfied will be. asked how much’
\ . _ _

they would be willihg to pay for a satisfactory level of service.-

' \ e - L .
The answers. will provide estimates of the number of people wanting.
) . \‘\ . ‘ ) . _
. . N el . . - .
"~ improvements, of thelr,relatlve importance, and of the revenue potential from
pay for the changes, since the changes will be provided to all subscribers.

"\l

- such improvements. In this daee however we cannot simply sum those willing to -

; The decision to go ahead_with_the ghanges will impose the cdsts on_ali nsers,
those who were not Willing td pay3for&therchangea as.weli as thoee who were.

" Some people will give up the telephone he@anse theyvare unwilling or unable

T , oy , . o

:td pay the'higher rates. )

1f the decision were to be made to go ahead with improvements in Z,

'Q and R, the survey results would provide an indibation of accebtable rates

i)

to charge for the changes. It is assumed that the w1111ngness to pay for palty'
llne improvements would not be affected, and so the Z,\Q and R rate changes
would simply be added on.. This assumptlon should be O. ﬁ\ if the additional

N\

charges are not too large.. ' ‘ A




- Broadcasting'Demand.Model'

The basic assumption is that the estimates produced by asking: the.

" rural sample what they would willingly pay for improved TV reception will

be'nnreliable.‘ The problem‘is that'whiie the rural population knows about

Cable Serv1ce, they haven L yet "owned" it. \The subsample*of.the national

omnlbus survey in areas where cable is- avallable prov1des 1nformat10n on how .
people choose when’ they have»a ch01ce.‘.Ask1ng a_rural sample how~they-would

choose if a choice were. available is a different matter. The preferences.

. revealed by actual purchase of cable service by those in the national sample

are more reliable-than-statements of intent by those -in the;rural’sample Withf 

"out access to cable. .

In his artlcle "Prospects for CATV" in the Sprlng 1972 Bell Journal

_h‘R E. Park found that in addltlon to income and pllce, demand for cable depended

on .the number and network afflllatlon of the addltlonal channeis that were on

A the_cable, the d1stance from the_nearest~stat10n (1.ef picture quallty) and

the number of months that the service has been availahle;.the number of ehannels
available off-air, and whether or not the household had a colour or.a black and

white TV set.

" Most of thoseavariables can be'obtained~through.the urban and rural

surveys. The relation between cable demand and these variables can be estimated

. for the urban sample and{canothenfbefapplied to the rural data to forecast rural

demand for cable when it becomes available in rural areas. -

Let Yj.be a dummy variable taking>the value 1 for a'hOusehold with

* cable and 0 for one without it. Let ‘us assume that the natlonal survey glves

. - . . .‘ - h
= . . 1 .
a vector of responses.Hj, '(HljfLZJ’ 33 | ) £01 the 3 househo;d



lO

' ‘categorical variables. The proportion. of households with cable in each’
category is then used to generete;the'dependent variable to be used in

With the Loglt Model the elements of HJ are themselves made 1nto '
. regression analysis. - '

(if there‘are'ni household in category i; r, of whlch
T , ‘ . .

have cable, then:ldg —'r "~ is used as the dependent‘variable, with the
S . : SNy TN S o , .
Hij's-as independent variables.

In Linear Discriminant Analysis, the respondents are broken into
two'groups, those with cahle and those withOut.

The deta is'thenvanalysed

to see which of the H

s are most useful as predlctors of whether Y e will

be zero or one.

1f the same. set of nuestions were to be asked:of_the rutal'samp]e“
- (among other duestions'that they'Will‘be:asked),vwe can then'predict rura]'
~demand’ for. cable. .Theée.predictiens will be contingent:on_the number of
additional‘channelé we e5sume:thet'the cable.will:deliyet and on how TV'

ownefship is‘aséumed to respond- to cable availability.

Skidoo Problem )

But you are saylng to yourself that rural people are dlfferent than

urban people, and that their needs are dlfferent living in a dlfferent environ-

ment. If we were to.perform the same analy31s to estlmatc the demand for SkldOOS

in. rural areas based on the demand in urban areas, we would come up with far . too
low an estimate, since c1ty pe0ple use their skidoos prlmaxlly for recreatlon,
and have to tow them to rural areas to use them, while in rura] areas the skidoo

is a neceSS1ty for some and recreational use is much closer at hand for the

remainder.




'»The_diffetences_in urban and rural demand for cable will be much.

smaller than the demand for skidoos, since the T.V. set is used fpr enter—

. tainment and information in homes in both rural and urban areas. It is not - °

obvious in which direction the differences would go. The greater range of
entertainment alternatives in urban areas wnuld suggest lower cable demand

there.' The tlghter knlt communlty 1ife in small towns, and the indepehdent*

’ 11fe style and early rlslng on the farms would argue for lower demand in
: rural greas.' 1‘suspect that the dlfferences must be small in any case 31ncef'

- virtually all hQnSehelds_own‘TV séts'in Bothiurban'and rural’éanada;:

. Demonstration'EffeCtn

With any new service, the initial 1éve1 of demand is_likely_to
be lower than the ieveliwhen‘the demand has matufed 'It>takes.time for

consumers to adjust their expendlture and behav1our pattelns to the expanded

'ch01ce set. The ‘usual- pattern is for a small number of people (usually those

with higher incomes) to be the first_to purchase the_service. With the pass-

age of time, othersfin'thevéommunity follow},

The main reason for thls pattern is that in time 1nformat10n about

" the benefits of the service'spreads throughout the cqmmunity. This is called

" the demonstration effect. . The rise in income and possible lower prices charged

for the service elso contribute to the increased demand as the market matures.



Pxice Effects

Those in the_urban sample witﬁﬂcable will be asked how large a ..
pfiée increase would cause them to give up:the service, and those without

‘cable will be asked whether lower prices would convince them to take cable.-

" These will produce two estimates of the price elasticity, which will bracket

" the actual value.

Having said so much 'in defense of ﬁhe strétegy of using urban data

ﬁo estimate ?ural,demand, I thiﬁkfthat‘the ru;al sémplé shouid be éskéd whag
tﬁey wouid:do'if cable came té their area and héw.much they'ﬁight1be,wiiLing
to pay fqr,itJ I think thaéAthis précess Qill producevtoé ibw an estimate,
but ﬁhe Eos; of adding a few moxe questions to the‘rurai survey is small.
The estimates so.produced will pfovidé é cheék 6n the estimates produced‘
ffoﬁ fhe urbén.analysié, and will 5e of éome value as'an estimate 6f the.

lower limit of rural demand.

Antenna Systems vs. Cable

Heretofore ﬁcable"‘has been used to describe the technology for the

.delivery of improved TV xecebtion- Satellite technology is another mode fox

-délive:y-of'the service. .As part of the suxvey reSpdndents will be asked about

the two ways of paying for improved service.

First they will be‘asked how lgrge a,monthly ﬁaymént.they'would'be
-willing'to pay fof cable service.  Then thgy'will be asked what they wouid
pay for the iﬂstallation.of'an anténna which wpuidAbfing in édditippal v
staﬁioﬁs. This wili ﬁe done-withoﬁt reference to.sa;ellite aélivery'of‘the
signal,-sincé we prgsume that.it ié the signal itself that is impprfant to.f

° the consumer, not. the mode of delivery.




\
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.of some larger operation.

=13

Business Operated from the Household

The rural saﬁple will be asked whether the telephone'is used for
- business purposes. Those who‘respond positively will be asked additional
' questions about the nature of the business and whether improved telephoneA

service would be useful.

_Non~Household Business Demand

B

The basic strategy to be used in the estjmation of business . demand

for. telephone (and cable) services: w1ll be that used in Lhe estlmatlon of

~househqld.demand for ‘telephone service.' Of course, the_variahle5~which in- .

fluence bueihess demand are different than those for hbuéeholds..'And the

varlety of services of interest to business firms is much broader than those

 that are likely to be of interest to the household

. . Only the strategytreé
‘mains the same. ‘

WYe assume that. the populatlon from Wthh the sample is to be drawn

is a population of bu31ness locat10ns~ e.g. an offlce,ia plant or a publlc

institution, which may be an independent operation or may be a local branch

Since most larger operations will have their head

offices in urban areas, a sample drawn from a pbpulation.of head offices would

capture only the demand of independent operators in rural areas, and so would’

miss all the branches. These branches represent a substantial portipn of -

rural business, whether measured by revenue, employment or use of telecommunications

facilities.

The initial set of questions will deal with the nature and size of the

business operation. Is it a sole broprietdrship, a partnership,;a limited company?'



. Is it independent .or a branch?

various .decisions on level 6f telephone servicé made?
.is this? Annual revenue

etc?

Then a set of questions about the telecommunications services now -

used by.the firm will follow. How many phones?
distance and local).

calls? C. B.'s and 1nterc0m usage, if any? Cable service, if any?‘,etc,

A3

" Questions concernlng the level of satisfaction with existing serv1ces

w1ll be asked.

questions about the~wi11ihghess to pay fer improved’serVice;

The techniqﬁes used in the estimation of household demand can now
be applied. to businese. ‘The willingness to pay for improved service can be

converted into estimates of the additional revenue that could be generated

from the improved service. Some of these services are of a type where each

" individual user makes the decision whether or not to take the service (e gf

'privete line vs. party line).

rust be done for:all‘or'none.v

A final set of questlons w1ll deal w1th a varlety of services widely

avallable in urban areas, not all of whlch are available in rural areas e.g.

WATS, moblle phones, call forwardlng, Bellboy, Telex or TWX broadband and
data, and cable TV (perhaps for_hotels and hospltals). Levels of interest

in such services and willinghess:to pay will be sought;

In this area the demonstration effect again railses its'uglyhhead

1t is hard to know how .much you might be able to use these services;VWhen

If a branch, who is the parent? Where are
What kind of business

. prbfits,'value of plant and equip@ent; employment;

Monthly phone bill? (Lbngi

Is the phone used. prlmarily for 1ncom1ng or outgonng '

Where the service is Judged unsatlsfactory, there will follow

Other services such as improved voice reproduction




ou have not yet "tasted" them. The use of some of these services may have
you h y _ y

~ significant impact on the way you do your business. Revenue projections .to

be developed for these services will almost certainly'be below the actual
levels of demand which will be‘oBserved1when‘the services do bécome‘évaiiable

since' purchases of these services will rise as businesses use some of.the new

© services to:replécé‘existing:methodé of operation,
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SamplingﬁStrategy for the PrOposed Study

Demand Survey for Rural Communications Services

The Demand Survey for Rural Communication Services encompasses, as
sanple'units, both household and business establishments. Difficulties in -
designing a sample for the latter units necessitaté the mixed sampling

strategy described in this discussion document.

" Without a well defined.sampling'frame.for tur;lﬁbusinesses;_we-prspose
that an area sampling~technique be used for the.entire.survey, -Areé‘sampling‘
techniques are commonly usen tnlselect dwellings ot'other units_which eouldn
' be associated with‘dwellings (e.g. persons withindeellings, heads.of‘hpuseholds,

f in the household sntVey‘can be‘diteetly applied to hnsiness:esteblishments.

There are several advantages in the use of this technique, tpmoated
te a’ partial sampling frame..‘ ~First, the total sf the defined land area can
be ensured; since'maes are readily available. In this~case'weieould_use
Enumeratisn'Areas (E.A;s)'or Area Aggtegates (A.Ais) which are well-mapped.

An Enumeration Area is a‘small geographical area contsining~as many .as 300

households (depending on 1ts location) In a rural area, an E.A. will always

contein fewer than 100 farms.A The Area Aggregate is a'umall.census statistical

area.of rural or urban type consisting of a group of contiguous Enumeration”Areas;
- Theiavetage pspnlationAof the A.A;lis S;OOO\persbns. E.A.s and-AﬂA.sﬂcoyer_the

: total land area sf;Canadé. Second, some measufe,of probability can reaaily be

assigned to the selection of an area (based on the number of households or

l , » various commodities. such as television sets, cars etc.). The techniques used




-18

persons) ,‘ and, eventually, to the selectlon of bu31nesses (i. e. if ‘A.A. X is
' sele'cted with probability .0055 and- A. A. X contains 25 bus1nesses of which

.10 are to be selected then the probabillty of selecting the i-th business 1n

I
I
I
the X—th A. A is given by .0055 * 10/25).' An ability to assign some measure ‘ l
'-of probability is essential in order to der1ve Statlstlcal estimates and assoc1~
ated sampllng variablli-ty. Finally, 51nce the household study would also be’ '
based on the  area sampling technique, the two stud1es could be overlapped which
would result in a ‘reduction in costs and in lead time Lo execute the survey. |

Therefore, we propose to carry out the two studl_es as.er.efly. described below.

Note that 'there'may be some potential problems in this approach, not obvious at

1
: this time, but they.'would be discussed before the fin/al devsign is out_l:{'.ned.v : I
'l‘he following. sampling strateéy' should serve as a ,po'int. of 'discussion, prior to

the design of a final strategy. The final sample des1gn strategy will be developeul
once.the Rural (louﬁuunication' Survey is 'fully funded §SEE_'Appendlx C)._ The ob;]ectl‘l

of this documenc is not.to provide any clear cut sampling strategy f_or' a household

or business survey. . R . ' : l

Definition of the Target and Sampled Population L I ‘ '

. The target_'population of households (businesses) unde_r,study is defined I
as all households (businesses) located in the rural areas of Canada. The'Rur‘alu'

Study Area 1 is defined as follows (see memo, K. Richardson, Februrary 14,,1978): '

(a)'-‘all incorporated cities, towns, ‘and villages
w1th total pOpulatJ.ons of less than 2,500;

‘(b)_ all 1ncorporated rural munlcipal;\ ties, unincor-
porated localities, unorganized territories, and.
Indian reserves having (at the 1971 census) a popu-

lation density of less than. J OOO people per square
..mile. ‘

The exact definition of Rural Study Area, 'in terms of the E.A.s, cities,
towns, villages or municipalities to be included,will be determined in
consultation with the Department of Communicat_ions at the lee the .
final Sample design is agreed upon.




|

Note that in the above definition the'folloming points are impliedf

- (1) "The Rural Study Area is the continuously .
‘ settled: parts of the provinces, excluding .
the urban centres. This area is derived -
by subtracting the remote parts from the
© total prov1nc1al area.

(2) . ‘The remote parts of the provinces are all
areas beyond the limits of the continucus
- population distribution and beyond the con-
tinuity or regular tranSportation and com—
munlcation system.
The sampled‘population ofuhouseholds (businesses) from which the-sample-~*
will be drawn could differ from the target population of households (bu°1nesses)

in that it. Wlll not contain certain units. For example, those households (busi—

nesses)_belonging to the target population which, at'the t.ime of the survey, will

be located outside the Rural Study_Area.

It should be kept in mind that conclusions drawn from the sample of -
households (businesses) will apply only to the sampled populaLion (J e, the popula—

tion - from'which~the actual sample is selected)1 Judgmean about the exLent to -

which these conclusions can be applied to the target population must depend on

other sources of information.

‘Choice of avSampling.Frame -

A sampling frame (i.e.,‘an.aggregate of identifiable, tangible physioal _”

units of some kind, any'or:all of which may befseleoted and investigated),_listing

the members of the sampled (i.e.; the population from which the actual sample is

Aselected) population of householdsV(businesses)Ais'not available. For. the survey

. of households, regular sampling methods using area sampling teohniques are usully

employed to overcome this problem. However, for the sample of businesses, the

correct procedures are not well‘defined,iso‘that a feasibility study of potential .

lists was undertaken.
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. Several lists of business establishments were examined as a possible l
source to be used in dvefining the frame. Lists examined included the following:
1. Statistics Canada Business Register; B o o
2. Consumer and Cor,porate Affairs' Public ‘F‘il_e;
3. Industry, ’I.‘rade and Commerce listings
b, 'Dun and Bradstreet Business 11st1ngs,

5. B. J Hunter listings.~._ S SRR : o '
A1l the lists were thought. to be inadequate in terms of content and " I

‘coverage. ’I‘he Statistics Canada list could not be separated into urban and

rural segments, and ’it did not contain sol-e propri’etors. The Consumer and

Corporate Affairs' Public file only contalned the- llSL of federally 1ncorporated

businesses, whilst _Industry, Trade.and Commerce only ].ists- industries. l
~Dun and Bradstreet bu51ness listing prOV1des 1nformation on a w1de range of l

gbusinesses (mining, construction, wholesale trade, .retail trade, etc.), but

it only contains'approximately 90 percent_of all businesses in Canada.' The
B J Hunter listing contains the same 1nformation .as the Dun and Bradstreet

listing, and coverage embraces 95 per cent of all bu31nesses. The differences

‘in coverage for urban and rural segments are not vobtainable from the Dun and

Bradstreet or B. J. Hunter listings.

urban and rural businesses by using postal codes and/or names of Towns, Villages

However, 1t is possible to separaLe the l
or Municipalities.
In summary,va sampling frame listing the members of the target population

of households (businesses) is not available. I‘rom apractical p01nt of view, it:

would be too time~consuming and very costly to construct such a frame. HOWever,

each individual household (business) can be uniquely 1dent1f1ed w1th an address,

which in turn can be unlquely 1dent1f1ed w1th an Enumeration Area (E A. ) '




:In turn, each E.A. can be:uniduely~identified with‘an Area Aggregate"(A;A.).

In this way, it is poss1ble to regard the sampled populatlon of households

(buslnesses) as belng composed of a hlerarchy of sampllng un1ts of dlfferent

sizes and types. Note here that we make a plaus1ble assumptlon that the

number of businesses in a given area are proportional to the number of house-

holds in that same area.. '

A sampllng frame for the Rural Study Area w1ll be develoPed by the

'Survey Research Centre in consultatlon w1th the Department of Communlcatlons

. The frame_will consist of a list of A.A.s and E.A;s in the Rural Study Area -

L

_that are potentlally accesslble to the Centre's f1eld staff at reasonable o

: cost. These E.A.s are comprlsed of the E. A s that are 1nc]uded in the Survey
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Research Centre s Master Sample Frame (see map on follownng page) The 1n— f;

accesslble E.A.s are deflned as E:A.s w1th small or zero populatlon counts

(=1668), for which Statistics Canada has ‘not released any E.Al'data- E.A.sf

~which are located in the excluded areas,vdue to cosL constlalnts, from Lhe .
~Survey Research Centre's Master<Sample Frame. Note that the E A.s whlch are
-inaccesible,.in terms of the Survey:Researcthentre s Master Samole Frame,
could be the same as the E.AQsLin the»Remote Areas,yas defined.hydthe Depaxt—

-ment of Communications.
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‘the‘sample of‘rural households.

. Stratification Options

Potentlal stratlflcatlon factors have also been examined in this

-'feasibility study. The Rural Study Area could be stratlfled using ‘one or

both of&twoAindices:; (1) _8001ofEconom1c Status, and‘(li) A Commodlty<Index.
The Socio%Economrc Status.measure'can be derined fromvCensus data from A.A.sv
(using inoome,.edueationg'and occupation variables).. The Commodlty Index will
also be derlved from AA. Census data; using commodlty ownershlp indlcators,

such as the. number of cars,'television sets, refrigeratOrs, etc. ’1n addition,.

' the Rural Study Area w1ll be further stratlfied by Reglon (provinces or some

Aother aggregate) ~ The stratlflcatlon based on one or both of ‘the above Jndlces and

on Reglon will serve to provide the basic requlrement of stratiflcation,
1.e.,_grouping the survey populatlon before selection in‘-such a manner thatf

tends to make the characteristics of the. groups homogeneous. At the same

time, stratification seeks to maximize the heterogéneity of characteristios‘

between .Sstrata. This results in a substantial reduction of variance .of

" the sample estimates,.since.ultﬁnately the sample is representative of all

strata. - B L AR

Multi-Stage Selection .

As mentioned prev1ously, it was not possible to llSL ellglble house—

'holds (bu81nesses) 1n selectlng a sample. Therefore, mult1~stage.select10n

techniques‘will be'used. In the proposed design, two srages of selection

w1ll be employed. foz the bus1ness sample and three«stages of selectionifor s




~ The first or ?rimary Stage of selection' for both households.and busi-
nesses will‘result*in a probability saﬁple of.A A.s. The selectlon of any

A A w1ll be proportlonal to its household count (1971 Census) It is suggeste

that the sampled'set'of A. A.s be used for both.the household and business"sur—

veys. However, addltlonal A.A.s may have to be selected for the business sampll

in order to obtaln the approprlate sample size.

In- the household survey;_the second stage of selectlon w1ll oroduce a.
‘sample-of.Enumeratlon Areas; The E.A.s w1ll be selected w1th probabilities
‘proportlonal to household sizell(l97l'Census). The households w1th1n the‘
,selected E.A. s w1ll be fleld.llsted by 1nterv1ewers; prlor Lo the selectlon

of the third stage units (hOuseholds).

A systematlc sample of households w1th1n each- E A. w1]l be. drawn from
the list of households. Using this area sampllng approach the overall proba-

bility of any "household belng selected throughout the Rural Study Area will

be approximately'equal.

A desired sample size is usually determlned by the degree of prec1slon
requlred from the sample estimate and the costs assoclated w1th obta1n1ng the

sample. In thls study, we antlclpate that a sample of 400 households and 300

husinesses, at tne,lowest level-of analysis (i.e. Reglona]) would prove to be

adequate. However, if national estimates alone are desired, then the size of

the sample should be increased to 600ahouseholds,and‘400 businesses. The

estimate of sampling errors associated with the multl—stage stratlfled cluster

_ sampllng.des1gn, as proposed, are given in Tablevl and 2. Note that two : .

values are given for each estlmate (see footnote at the bottom of Table 2)

Sample Size - o _ '

A
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'I’ABLE 2

" The S'nnpling Errors of Differenccq L

SAPLE FOR PERCENTAGES BETWEEN 35 - _65‘ AT a= .05

SN 2000 1500 | ‘1000 | 700 500 | 400 306 - 200 100
2000 | 3.5-4.5|3:3-4.8{3.7-5.5| 4.2-6.2 { 4.8-7.1] 5.2-7.7| 5.9-8.8 | 7.1-10.5| 9.8-14.5
1500 | 3.5-5.2) 3.9-5.8] 4.4-6.5 | 4.9-7.3| 5.4-8.0| 6.0-8.9] 7.2-10:6] 9.9-14.6
1000 4.3-6.3] 4.7-7.0 | 5.2-7.7].5.6-8.4 | 6.3-9.3| 7.4~11.0] 10,0-14.8
700 - {5.1-7.65.6-8.3] 6.8-8.9 6.6-9.8| 7.6-11.3] 10,2-15.1
500 '6.0~8.9]6.4-9,5} 7.0-10.3] 8.0~11,8] 10.4-15,5
400 6.7-10,0 7.330.8| 8.3-12. 2| 10.7-15,8
300 7.6-11.5] 8.7-12,9] 11.0-16.3
" 200 " 9.5~14,1] 11.7-17:3
100 ' 13.5-20.0

) - ! ’ X N Y ' »
FOR PERCENTAGES AROUN]). ZQ OR 80 At o= 05 -
2000 | 2.5-3.6]2.7-3.9] 3.1~4.4] 3.5-5.0 | 4.0-5.7.| 4.4-6.2 5.0-7,0 5.9-8.4 | 8.2-11.6
1500 2.9-4.11-3.3-4.6] 3.7-5.2 | 4.1-5.8] 4.5-6.4| 5,3~7.2| 6.0-8.5 | 8.3-1..7.
1000 3.6-5.1] 3.9-5.6 | 4.4-6.2] 4.7-6.7 [ 5.3-7.4| 6,2-8.8 | 8.4-13.9
700 4.3-6.0') 4.6-6.6| 5.0-7.1] 5.5-7.8] 6.4-9.7..| 8.6-32.1
500 5.1-7.2{ 5.4~7.6] 5.8-8.3| 6.7~9.5 | 8.8~12.4
400 ] 5.7-8.0] 6.1-8.6] 6.9-9.8 | 8.9-12.6
300 ' 6.5-9.2| 7.3-30.3] 9.2-33,1
200 ' 8.0-11.3 ] 9.8-13.9
100 h 11.3-36.0
FOR PERCENTAGES AROUND 10 OR- 90 AT &= 05

2000 |- 1.9-2.7| 2.0-2.9] 2.3-3.3] 2.6-3.7 | 3.0-4.2] 3.3-4.6| 3.7-5.3 4.4-6.3 | 6.1~ 8.7
1500 2.2-3.1] 2.4-3.5] 2.7-3.9 | 3.1-4.4] 3.4-4.8] 3.8-5.4 4.5-6.,4 | 6.2- 8.8
1000 2.7-3.8] 3.0-4.2] 3.3-4.6| 3.5-5.0| 3.0-5.6] 4.6-6.6 | 6.3~ 8.9
700 .} 3.2-6.5] 3.5-5.0] 3.8-5.3] 4.1-5.9| 4.8-6.8 | 6.4-.9.1
500 3.8-5.4] 4,0-5.7| 4.4-6,2] 5.0-7.1 | 6.6~ 9.3]
400 4.2-6.0) 4.6-6.5) 5.2-7.3 | 6.7~ 9.5
300 6,9-6.9] 5.5-7,7 | 6.9-.9.8
200 6.0-8.5 | 5.5~ 7.7}
100 '8.5-1.2,0

‘differences between percentages.

The values shown are the estimates of the: sampllng errors- of
the difference required for

significance (at two standard errors

subgroups would need to be greater t

NOTE:

' — 1L, 1k
~low "~f>2{fPQ(7T + ;;X]

Therefore,
) for a comparison .of two different
hen those shown in the Lable.

high —> 2[2(.5)

two values are given - low and high - for each gel;.

2Ly 1
.n

‘m

y e
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“or how to define or select these'ltypical areas

. ‘only be generallzed_to the "typlcal area"

T o ' : e =27 ..

‘Several optlons have been outlined. Given the»feasibility of obtainiug'
‘up-to-date lists of business establishments, the survey strategies are now.

subject to future discussion.

The.‘typioal area' survey method wasdalso examined, but it was not

considered as a viable-option for the purpose of this study. The:major

' objection to this method is that there is no way of assigning an .overall

probability to the~ultimately’selected units (sinoe-the=selectioniof a_"typical

area" is not random)l Hence the prec1s10n of the sample esLimate cannoL be

c0mputed whlch 1mplles that the results cannot be generallzed beyond the.
Ttypical area .

Second no two experts can agree on whaL a 'typlcal area' is

Flnally, the"typical'.in

the past- (i. e.,'typlcal' based on prev1ous census data or oLher sources of

data), does not ensure that the area will have remalned '1yp1cal' at the tlme

of the study. It must be noted that the results from the "typlcal area gau

and mot to the populatlon as a whole

(i.e. the results.of a small area study cannot be used to generalize to the

whole population of a small area unless the small area was selected at~random)
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| " Appendix B

‘I DRAFT LIST OF QUESTIONS FOR RURAL SURVEY .

1. How long have you been living in this house (apartment) ?
- 2a. . Have you always lived here?
b. If no, was your previous residéﬁceyin ces

... this town or city
... another town or city
.- +ss the country
 ee. A country 0ut31de of Canada?

C ., . . [§
3. . Do you own or: rent this dwelling?
“bay Is it your prlmary or oecondary re31dence9
b.

-~ ILf seLondary, what perlod of t1me do you and your famlly spend at
this location ....

... weekends :

«+. less than 1 month

... several months

e+ three to six months, or
... more than 6 months?

c. If secdndary, what season and- time of year are you usually here?
5. Approximately how many homes are in this community?
6a. How far is your nearest neighbour?
b. How far is it to the nearest town?
7. What is the langhage most often spoken in your home?

8. What is the highest level of schooling you have obtained ...
... elementary
... high school ‘ -
... commercial or technical school
... university, or.
... trade or skill training?

, 1978
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10a.

11.

"123}

13.

14.

15a.

'16. .

17,

18.

19.°

20.

Are. you working at the present'time,>unemployéd, a student, retired
or what? ' ’ - ) ' :

If employed, what kind_bf work do you do?

In what kind of business or industrygis'thét?

‘Are you the main wage earner in this household?
If no, what kind of work does the main wage earner do?
In what kind of business or industry is that?

What is the.;otal yearly ihcome-(before texes) of fhe'maih wage earner? . -

What is the total income for all household‘membéré?

- How manyAtelephdnes do you have?

‘How many -lines are there? _ -

What type of set(s) do you have ...

... standard
~»e. colour .
... premium
... push button dial?

Is your telephone residential, business or both?

IF RESIDENTIAL, GO TO 23.
If business or both, what type of business are‘you‘engaged_in?
Is the business run from this household or is it at some other location?

Do you own .the business or do you manage it for someone else?’



A 215{
b.
22..
23.
24a.
b.
" 25. . .
26.
B

TSTIONS WILL BE EXPANDED AT A LATER DATE)

(THESE QU.

Is your current telephone service adequate for your business needs?
If no, what changes or improvements do you feel are necessary?

Do you have thlS telephone becuase it is necessary for bu31ness,
necessary for your household or both?

Do you have a single party line, 2-party, 3-party or multi-party line? .

If other than single partyéline, why do you not have a private line?
Is it because ... - S ' :
... you don't need it or want it'

... it is too expensive. ‘
it is not available . from the. telephone company7

Have you ever had a private line in another residence?

How much would you pay ....

a) for single party_line b) for‘2 party line - o) 4 party line

...nothing more . ‘-'.,.nothing more - - ...nothing more .
...$1 more/month ' ...3$1 more/month ...$1 more/month
.e+82 more - . e .82 more’ v+« 32 more

v..85 more o : ...$5 more - ...%5 more .
...3510 more : . +..510 more ...$10 more

How satlsfled are you w1th the telephone sexvice in your area7
For exanple with ...

{.. time taken for repairs
«.. quality of transmission
... size of free call zone
... anything else?

If unsatlsfled with 1tems, how much more would you be w1lllna to pay
to obtaln better service?

e nothing more
$1 more/month
$2 more
$5 more

.. 510 more




27a.

.283.

29a.

30a. -

“31.

32,

33.
34.

35.

Do. you think the telephone company could provide better service?

If yes, what.improvement or additional service is needed? ‘

Do you have .any other means of communication such as CB radlo, short—wave,
or an 1ntercom7 :

If yes, whet speeifically do you use' them for? =

How many black and white, and coloﬁr SetS'dQ‘you héve?‘

If none, why do &pu not own one?
' .;. too expensive

... do not watch TV
.+. no signal available?

Is cable TV available here?
If yes, are yoﬁ'on,cable and how many,channels dees it -provide?

For how long each day is the television turned. on in your home?

~ How mdny.hdurs-do"you,watch TV per.day? -What about the otherehih

your household?

What are the: channels that are avallabJe here

'off~airf<and what is
the quality of their reception?. A

Do these channels prov1de you w1th satlsfacLory TV v1ew1ng7

(in terms
of content) - :

How much would you be willing to pay for a cable to bring 1 extra channel
into your home? How much for 3 extra .channels, 5 extra channels?

“Additional questions may be added for inclusion in final questionnaire.
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~Appendix B

Questionnalre items for Household Survey

.(to:include.a businesé‘if Jocated in the:houséhold)




-4, What do yoﬁ'pay for cable?

5. If it went up-QOuld yéu;pay —

- -33

II Draft Questions for Omnibus Survey'

The Omnibus Survey includes questlons on 1nc0me, famlly 51ze,

language, and geographlc locatlon for each household

-'1.1' Number and type of TV sets. -

. 2.‘ “Is cable»available;here?

'3.” .Do you subsgribe?-i‘

Why? . .WBy'note?
a.. Quality of plcture ' " a. Don't wat TV much -
~ b. Number of channels (U S.,,Canada) b.  Cost

_C.‘

If it were

"~ +..$2/month more
...55/month more
«..510/month more

Already have good receptlon

less expensive would you want

Cit?
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- APPENDIX C

© Cost Estimate -
. for ' :
Rural Communications Survey
(Househoid and business samples)

1. Specifications:

A. National Design.

(a)

(b)

Househo]d survey

Approximately 100 Enumeration Areas will be se]ected
from within 50 Area Aggregates (similar to Census Tracts).
A total Tlisting of addresses within E.A.s will be made and
a sample drawn so as to yield 600 interviews.

Data will be collected in the form of personal inter-
views not to exceed 3/4 hour in length. A pre-test of 100

- respondents will be conducted in Ontar1o and Quebec. 75-

Ontar1o 25-Quebec.-

Data will be coded, keypunched and will not exceed 3
cards per case. - An ed1ted data tape will be provided: a]ong
with an S.P.S.S. code-book and frequency distributions by

: var1ab]e

Buswness survey

- Listings of businesses w111 be obtained and11nked to the

- =35

household sample areas. Names and addresses will be verified and

augmented if necessary prior to the survey.

Data collection w111 be undertaken simultaneously: w1th the

. household survey with 400 owners or managers of bus1nesses

- B. Regiona] Design.

(a)

Househo]d survey

Approximately 40 Enumerat10n Areas (E. A s) from within 20
Area Aggregates will be selected from each of 5 regions in Canada:

At]ant1c, Quebec 0ntar1o, Pra1r1es, British Columbia. -E.A.s will




be 1isted and a éampTe drawn so as to yié]d 400 interviews

from each region, a tota] of 2 000~interviews

Data collection and process1ng are as descr1bed pre- -

viously.

(b) Bus1ness survey )

Sample selection and data co]]ect1on procedures will
be undertaken as described in the national survey of rural .
businesses. Approximately 300 interviews are expected from each of

- the 5 regions, a tota1 of 1,500 interviews.

II. Costs

A.  National Design " 600 household interviews
: ‘ 400 business interviews
Sample Design. A B 6,000.00
*Sample Listing and Selection | - 21,395.00
Data Collection | - - 62,665.00
~ Data Processing =~ ‘ L 5,600.00
**Administration and Project Mahagement . 25,000.00
~~ Total Costs, Survey Researcn Centre ' 120,660. 00
< York University Overhead .7 _23,798.00
. TOTAL BUDGET - - $  144,458.00
B. Regional Design 2,000 household interviews
' - 1,500 business interviews
Sample Design - $ - 6,000.00
*Samp]e L1st1ng and Se]ect1on ' - 43,325.00
Data Collection = S - 162,970.00
Data Processing » . 16,940.00
**Administration and Project Management ~ _65.000.00
- Total Costé, Sufvey Research Centre 294,235.00
"York University Overhead - S 58,081.00
TOTAL BUDGET S | | $ 352,316

*Cost of business 1lists are not included. (approx1mate1y $3 000.-$5, 000)

**Fu]] time staff salaries for pPOJECt S durat1on

.00. -
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