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I. Introduction

In undertaking the development of a methodology for estimating the
potential economic benefits of improved rural te1ephone.serV1ces, it

is first necessary to.place the problem in context by defining the meaning

of key terms,

The term "economic benefits" has two possible interpretations. -On
the one hand, assessment of fhe economic benefits of public projects,
such as a program of -improved rural -telephone services, has traditiona]?y
focused on determining the net incfease in the va1ue of the total pro- A
duction possibi}fties and consumption opportunities made possible by such

projects. Although this definition ultimately would be the most desirable

one to measure if one were attempting to justify a case for improving rural

telephone service, for purposes of this report a secénd and more_modést
definition of economic benefits is adopted. ‘By ecénomic benefits we mean
simply the net impact of improved rural teTephone services on ceriainAbasic
economic phenomena such as employment, productivity, and income.  Of -
course, agtermining the benefits as defined accordiné'to the second view
is a prerequisite for the determination of benefits as defined according
to the first view.

"Improved teiephone service" is a phrase which similarly has different
possible meanings. The possib]e‘benéfits resulting from gaining first
time access to the telephone network may be quiteidifferént-fhom-the
benefits of effecting 1mprovemeﬁts‘in the quality of telephone services.
Similarly, within the latter category, there mayvbe.substantia1 differences
in benefits resulting from different types of quality improvements. For

example, the possib]é benefits resulting from the introduction of dial
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sérvice may be auite different from the benefits that could result

from a reduction of rural line f111s, j.e., the number of parties to a
Tine. For purposes of this report, attention will focus primarily on
quality improvements in existing service given that there(is noﬁtvirtua11y
universal accessability to the telephone system in Canada jh a11 but the
most remote areas of the counﬁry, Little attempt will be made, moreover, -

to distinguish between the potentially different effects of different

‘types of quality improvements. Although it is recognized thét this could

be important, its explicit consideration must be left for future work.

The term "rural" is also one which poses certain definitional prob-
lems. This report assumes that the definition of rural to be used wi]l
be that of Statistics Canada, namely, any Commuhity of Tess than 1000
people or area of less than 1000 people per square mile.

Fina11y; it is important to emphasize the definition of telephone
service that is adopted. For purposes of this report te1ephone.5erviée
will be defined as voice communications between at Teast two peﬁéons using
the telephone system. The report will not be concerned with noh—voicé uses

of the telephone, such as data transmission or video hook-ups, nor will it

. make any attempt to assess the broader area. of telecommunications service,

which would encompass.broadcasting,"telegraph and te]ei, Closed-ciréuit
television, etc. _ o

Two further comments need to be made. First, it will be presumed
that the policy goal pfompting the considerétion‘of the‘economic Benefits
of improving rural telephone service is the desire to.bromote rural economic
development. To this end, as noted above, the reporf will focus on a

discussion of the impact on the rural economy of improving rural telephone
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service. It needs to be emphasized, however, that an improved rural

telephone network has~the-poténtia1'to confer benefits outside»the rural

~area. For example, if an improved telephone system a]waed for more

centralization of industry which is quite possib]e-espeéia11y in terms

of a distribution network, rura]Ieconomies might lose firmsAand, hence?

emp]oyment opportunities while the overall economy'benéfitted'from~

increased economic.efficiency_ih resource allocation and use. .The'we1fare

of the rural eéonomy itself would not be enhanced in-the same way as it .

would if new firms were induced .to locate in rura}lareaé,through an improve-

ment in telephone service.. |
“Second, this report wi]} concern 1t$e1f.entire1y wfth.the.questiOn

Qf benefits and will not treat the.question of the costs of the improve-

ments in rural té]ephone service. This bears mentjon because although

the benefits are theoretically separate- from costs and can be identified.

- as such, in practice cost, or more particularly the incidence of cost,

may influence benefits. For example, if the cost of improving rural

telephone service is to be borne entirely by the individual subscribers

in the rural area, the benefits from thé improved service may be quite
different than if the cost of‘théAimprdvements were to be Qnderwrittén

by the government. Firms de;iding_whether_of niot t0‘lo;ate in a rural
area might well decide not to locate there jif they must bear the fU]]Acost
of bringing the telephone system up .-to the level of their needs. If the

Tocation of new industry in rural areas is considered to be one of the

»possib1e benefits of improving rural telephone service, then the ability

to realize the benefits may be influenced by the incidence of the cost of

" the improvements.
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11 ldentification and.Categorﬁzation of Benefits

The improvement of telephone.service in rural areasiis not a goal
in and of itself. Rather, it is a possible instrument or tool to be‘e
used in realizing the goal of rural economic development. In thfs regard,
in order to eva1uate and justify any planned expenditures for the improve-
ment of rural telephone service, it becomes. important to have some.-
understanding of the nature of, and magnitude of, the~effeets-on the ryral
area of any such- improvements in the telephone system.
| Telephones serve a number of functions fn todey‘s sOciety,‘both to
the individual and to business firms and gevernment.< The‘telephone.serves
a "security" function; it séerves a "social" function; and it serves a
"business" function. |

The "security" function of.the'telephene refers to the~use_of-a
telephone for emergency burposes. Theetelephone represeﬁts the quickest
way of obtaining police, fire, or mediga1-assistance. It provides
relatively instant communication and is thus vast1y'euberior to other
means of communication in fhis context. On a. somewhat different.leve1,
the telephone has given rise to a variety of "“help 1ihe9'programmes -
places to call for psychiatr1C~counse111ng or othek.cbunse]]ing services
and it offers. the "security" of simp]y being able to call a frﬁend'ahd
talk if you are feeling lonely or despondent. By.definition,'a rura]

community or rural area is ona. which has a small number of people spread

over a large area. Essential services such as police, fire, or medical

services, are usually quite distant. The ability to communicate_quickly
in an emergency is thus extremely crucial.
The "social® function of the telephone refers to the use of a

telephone by subscribers for "social” purposes - the-ca1]ing of'a'
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.neighbour_to chat.or the calling of a relative, etc. In this sense,
the te]ephone may increase the'degree of social contact within an area
and between one area and another. it sefyes«. as a sﬁbstitute for face-
to-face meetings or for other means of communicatidn such as~the'méi1.
Distance from neighbours in rural areas may mean 1essAsociaT‘interaction
in rural commuhities and the presence of a good telephone system may
allow for greater social interaction by reducing the time required to
maintain-contact and/or by increaSjng the number of contacts that can be
made.; Further, throdgh‘the.provision of.1ong-distance service, the
te]ephdne allows for increased contact with peop1eVOUtside the immediate
community. For the rural area, this not only allows contact to be
maintained with relatives and friends in distant places but also
potentia]l& allows rural residents to become involved in.acti?it{es out-
side of their local area which might otherwise be impossib?e.‘

- The "buSiness" function of the telephdneAis,.for the purposes of

the present report, potentially more important than the other two. It

. refers to the use of the telephone for bdsiness'reasons, either to satisfy

the internal communication needs.of a business entekprise-or the external
needs relating to'contact with supp1iers,_customers,-and employees.

The fact that business firms rely on, and make extensive use of, the
telephone 1s_not evidence that the availability of a telephone system of
a certain quality, in itself, is of any influence in the location of
the firm in the first p]ace.. A high observed correlation between the
availability of te]ebﬁone services of a certain quality and the use of
the phone system‘by business or the avajlability of the telephone and the
concentration of business activity does not necessaki]y 1mp1y'anyth1n§

of causality. Hence to isolate the possible influences on business firms
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of improvements in the telephone system in rural areas, it is necessary
to begin at a more conceptué1 level to considef the potential sources of
benefits from an improved telephone system.

The available 1iterature on the benefits of an improved telephone
system is extremely sparse. There is, however,'work that has been done
on the ro]e_of telecdmmunications in developing countries and there are
also references to be found in the regional économics Titerature generally,
and in the 1iteratufe dealing specifically with the rple of 1ﬁfrastructuré_'
in area development. In the following paragrabhs we cOnéider briefly the
major points made in this Titerature and their implications for the
problem of estimating the ecdnomic benefits of imprerd te]ephoné serviceé

to rural areas.

The Role of Telecommunications in LDC's. A 1972 report on World
Bank Activities made the following comment on the bgnefits of a telephone
system in deVe]oping countries:

It is not surprising to find that the economic return on
jnvestment in expansion of telecommunication services, when
measured by willingness of users to pay for installation and
for use, can approximate 50% in some cases.

.... These high returns are consistent, however, with what

one would expect to be the.expanding communication needs of

a growing economy: for efficient administration of govern-
ment and industry, for effective competition in business,

for orderly marketing and the national movement of goods, for
reduction of industrial and business inventories, for tourism,
etc. Also, where literacy is low, telephone conversations are
more suitable than mail for settling transactions which _
require checking and bargaining. Telephones provide amenities -
which some would regard as of questionable priority in poor
countries; these amenities are a by-product of the important
economic service provided by a good telecommunication

'system. Telephone facilities in developing countries are useful
mainly for government, business, and professional purposes.l

;Internationa1 Bank for Reconstruction and Development, World Bank

~ Operations, Sectoral Programmes and Policies (Baltimore: Johns Hopkins

Press, 1972). p. 198.
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In another 1972 paper, Bjorn Wellenius has argued that, for tele- -

comnunication services, "There is almost no objective.knowledge on the

probable effect of the provision of services on the economy or, rather,

on society and environment in gene\*al."2 But he gqés on to argue that
there is a need for economic p]ahners to be in a position to rationally
assess the resource‘commitment being made to te]ecor_nmunications3 and

further, that the basis for such planning "is the quantitative evaluation

of the effects of the telecommunication services on the consumer um’ts.“4

. A 1976 paper by Peter Shapiro begins with the following statemeht:

A nation's industrial development is related to the scope -
~and quality of its telecommunications system. This
relationship has been demonstrated many times statistically
on a world-wide basis, with per capita income or gross
domestic product (G.D.P.) used:as the:measure of industrial
development, and telephone density as the measure of tele-
communications . . _
Experience in many countries has been that causality
applies in both directions. On one hand, telecommunication
provides an important infrastructure for the operations of
an industrialized, diversified economy that relies on inter--
change of information among mutually dependent participants:
Telecommunication is needed for efficient administration of
government and business, for effective operations of business
from the stage of procuring supplies to that of marketing
products, and for the performance of medicdl, legal, and other
professional functions. On the other hand, an advanced stage
of industrial development provides an economic base for
telecommunication growth in terms of capital, technical"
expertise,and growth.b _

2Bjorn‘WeHem'us, "On the Role of Telecommunications in ‘the Development
of Nations", IEEE Transactions on Communications, Vol. COM-20, No. 1,
February, 1972, p. 3. :

4

31bid., p. 5. Ibid. , p. 5.

'5Peter D. Shapiro, "Telecommunications and Industrial Development",

aE Aw Oy Ox A A8 08 S8 Aw

IEEE Transactions on Communications, Vol. COM-24, No. 3, March 1976,
pp. 305-306. ' ' ,
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Shapiro goes on to assert:

However, there is no escaping the fundamental nature of
telecommunications as an infrastructure for economic growth. |
Its true value for industrial development is tied inevitably

to the ability of any one user to call any other user with
whom there may be an economic relationship. To attain full
value as a factor of industrial development, the telecom-
munication system must achieve a “"critical mass" in density
that is realized only when a substantial proportion of. busi-
nesses and residences are accessible via the network.b

There are other references in the literature’ which.also deal with |
the role of fe]ecommunications in developing countries all of which argue
a]ong‘essent1a11y the sémé Tines as those which have just beeﬁ quoted.
Although all of these writings present strong arguments in favour of more -

study of the benefits of telecommunications for the economic deve1opment

of a country and point out something of the nature of these benefits,

~ there are a number of prob]ems.in applying any of these results to the

problem at hand, namely, the assessment of the economic benefits of an
improved rural telephone system in Canada.

The first and most obvious problem is thét the‘majok focus of ‘any
dfscussion 6f telephone service in devé]oping countrfes is a concern with
accessibility, i.e.., the provision of first fime serVice; Shapiro, in
the abpve quotation from his paper; speaks of a “critica]-mass'_in density"

that is realized only when "a substantial portion of businesses and

61b1d., p. 307.

7See,-for example, E. L. Bebee and E.J.W. Gelling, "Telecommuni-
cations and Economic Development: A Model for-Planning and Policy Making",
Telecommunications Journal, 43, 8,-1976; D. Marsh, "Telecomunications as
a Factor in the Economic Development of a Country", IEEE Transactions on
Communications, Vol. COM-24, No. 7, July 1976; International Telecommuni-
cators Union, Memorandum on Project 9-~GLO-76-001 (unpublished).




S S A G O BN G0 S5 Se S G2 N8 o

10

residences are accessible via the network".g_ To be sure, accessibiltiy

~ is not unrelated to quality, as is pointed out in the Worid Bank view -

of. the probliem,
In dec1d1ng on the components of any program, the first

priority is to- provide a satisfactory Tevel of local and
long distance service . . .

The capacity of the system must .. . be adequate to

meet the peak traffic. Inadequate capac1ty results in

congestion, rapid deterioration of servuce, and fa1]ure of

calls.d

But the major point is that in Canada, in urban and rural areas,
there_is already a very high level of accessibility to.the te]ephbne
network 10 The question in Canada is then not only one of accessibility
but also one of the effect of further 1mprovements in the te]ephone system
-- reduction of rural Tine fills, etc. -- and it is not clear that-the‘
benefits of improvements beyond the provision of first time network access

are the same as the benefits of that first time access.

A second problem in attempting to apply any of the above studies on

“develpping countries to the case of rural areas in Canada is that the major

statistical evidence cited in support of the relationship between economic
development and telephone development is the observable fact that countries
with the highest levels of economic development are also the countries

with the most highly developed te]ephohe networks. But there is’

&n ms @ =

BShapiro‘ op. cit
9Internatwona] Bank for Reconstruction and Development, op. cit.,
p. 202. :

OAs of 1970 Canada ranked fourth ih the world in number of telephones

per 100 population. Ibid., p. 212.
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nothing in this statistical evidence to show that a telephone network
is a precondition to economic deve]opment-versus a condition for sus-

tained economic development. It.is the former issue, i.e., whether a

-telephone system is a precondition to growth which is at the heart of -

the consideration of improving the quality of the telephone network .in

rural Canada.

Telecommunications and Regional Development.  -The. studies quoted

above are all concerned with national economic development and do not
consider a d1st1nct1on between. urban and rural deVeTOpment As soon as

th1s d1st1nct1on is introduced, the prob1em moves more into the realm of -

V reg1ona1 economics and the issue of the spatial d1str1but1on of econom1c

activity. But very lTittle of the 1iterature of regional economics or

spatial distribution places any weight on the telephone network. There is

- general agreement that communications facilities are important to indus-

trialization and-growth:

. a quick acting communication system is implied by
modern production techniques ;1! ,

but there is little agreement that telephones affect the spatial distri-
bution of economic activity to ahy significant degree. Consider, for
example, the following comment by Edgar Hoover: .

Much has been made, in some specu1at1ons about the urban
future, of the idea that with improved facilities for trans-
port and particularly communication, distance means less and
Tess, and people's contacts and access cease to be closely
associated with space or location. It is clear that the
typical household and business has had and will find it
increasingly easy to develop and maintain ties with house-
holds and firms in other regions, and that such contacts
will continue to increase. It is less clear, however, that

11R1chard L. Meier, A Communication Theory of Urban Growth
(Cambridge: MIT Pressv(for the Joint Center for Urban: Stud1es),'1962),
p. 164. g
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this really has much bearing on the future of intra-urban
spatial patterns -with which we are concerned. A more

1ikely presumption .is that these growing, external contacts
are simply in addition to, and not substitutes for, local
contacts, which are likewise becoming more numerous,
convenient, and multifarious. And there is-no reason to
expect a radical change in space relations unless and until
some essentially-distance-free communication obviates the
necessity for existing important access .desires that do depend
on distance. The telephone did not do away with either the
business office or. the shopping trip, and it is ‘doubtful that
it diminished social travel. It is not easy to env1sage any.
other device doing so in the foreseeable future 12

Consider also- this comment by A. Losch:

It would disrupt logical geometrical development if one were

to suppose that cheapness, rapidity, frequency, and extent of
communications over long distances could create a special loca-
tional advantage that would result in more industries being
aestab11shed than would otherwise be the case -. . .13;

or the following statement by L1thw1ck:

The urban content for development is made necessary by the
demands of modern technology, particularly the requirements_
of large-scale production and hence mass markets, industrial
specialization and hence close inter-industrial linkages, and
Jarge and specialized labour and capital resources. Because
all these can occur only 1in large dense centers, cities are
the sine qua non for industrialization and economic develop=
ment.1l4

There iS'ih fact a Tot of support for this latter view as. expressed
by Lithwick which is referred to as the economiés_of agglomeration
principTe.and has, in turn, influenced the growth center concept of

regional development.

12
in Harvey Perloff and Lowden Wingo (eds.), Issues fin.Urban Economics,
Baltimore: The Johns Hoplkins Press, 1968), pp. 273-274.

13A. Losch, -The Economics of Location (New York: w11ey, 1953),
reprinted by Yale University Press, 1967, pp. 131-132.

14N. H. Lithwick, Urban Canada, Problems and Prospects (Ottéwa: ;
Central Mortgage and Housing Corporation, 1970), pp. 15-16. ’

Edgar Hoover, "The Evolving Form and Organization of the Metropolis"
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In a 1973 paper by D. C]ark;15 a study was made of trunk telephone
call patterns in Wales in order to assess the impact of the té]ephoné
system on spat1a1.organization. The‘major conc]qsion-of the study was
that, |
Rather than invert existing patterns, telecommunications

at present are reinforcing, not revo1ut1on1z1nq, traditional
frameworks of spatial organization.l16 :

Clark does note, however, the following:

This limited impact may reflect the speed with which tele-
communications services were introduced in Wales. TFor some
time, the size of the telecommunication system has been
supply rather than demand determined. Certainly the avail-
ability of plant and switching equipment during the study
period fell consistently short of consumer requirements.
Hence, telecommunications were forced to adopt a lag rather
than a lead role in determining spatial form. Rather than
substitute new organizational structures, telecommunications
have supplemented the existing patterns of information
exchange.

This last comment by Clark is important.becéuse it suggests that thé
telephone system, or more generally te]ecdmmunications, may be a pre- o
condition for affecting the spatial distribution of economic acffvity.

This is an important notion because it suggests that the relevant way to
look at jmprovements in the telephone system and their impact on rural
economic development, is to consider telephones in the same manner as some
recent work has considered the general role of infrastructure, of whi;h(the

telephone system would be a component, in regional economic development.

15, Clark, "Communications and the Urban Future: A Study of Trunk
Telephone Call Patterns in Wales", Regional -Studies, 7, No. 3, 1973,
pp. 315-321. :

161154, , p. 320. 17 bid., p. 321.
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The Role of Intrastructure in Area Development. ;A;1973-papef by -

Walter Buhr18 providés a very good discussion of the role ofsinfra-
structure in regional economic development. Buhr notes at the outset.

of his paper that:

It has been realized for some time that infrastructure plays

an important part in regional economic development. The role

of infrastructure in development can. be characterized by the
interrelationships between its effects and its determinants

over time. Regarding the determinants of infrastructure, we .
must deal with the changing influences of economic, demographic
and social variables on the growth of infrastructure capacities.
With regard to the dependence.of economic development on infra-
structure, we are concerned with the effects of infrastructure.
These effects deserve special attention since they have largely
been neglected in the literature and in the practice of regional
-planning. The manifold interrelationships between economic
development and the growth of infrastructure make infrastructure
an important reference point for regional development policy.19

Buhr goes on to sketch out an infrastructure model at a conceptual
level. 1In doing this, he makes two points which are particularly
important in the present context. First he-argues that, for deve]opment
purposes, it is infrastructure as a whole, rather than any one of its
constituent parts, which may be important:

These tests strongly support the notion of complementarity,

typifying reactions of locators to the existence of infra-

structure facilities in toto. Accordingly, we shall attempt

to substantiate the hypothesis that infrastructure elements -

may have a significant development impact'onlﬁ if they are
provided in sufficiently attractive bundles.2 :

In other WOrds firms and households may require a humber of infra-

structure components either because each is 50 important that it cannot

18, a1 ter Buhr, "Toward the Design of Intraregional Infrastructure
Policy", Papers of the Regional Science Association, 31, 1973.

Y1bid., p. 213, | - Dbid., p. 214



15

be foregone, regardless of whét else js available, or because one infra-
structure component may require the presence of some other(s) before ifs
own usefulness can be maximized, i.e., the infrastructure components may.
be interdependent.. . | ‘

Second, Buhr argues that the cost-benefit analysis usually employed
in evaluating infrastructure investments neglects the impact of these
investments on development. .

In other words a firm may require a number of infrastructure‘componenté .
either because each is so important that the firm cannot do without it,
regardless of what else jt has, or because one infrastructuré component
may require the presence of some 6ther(s) before its 5wn usefulness can
be maximized, i.e., the infrastructure components'may be 1nterdependént.

Setbnd, Buhr argues that the cost-benefit analysis usually empioyed
in evaluating infrastructure investments neglects thé impact of'these -

investments on development.

One basic weakness of most benefit cost analyses. lies in the

estimation of future project benefits. These benefit-cost

studies usually neglect the impact issue. It is often

assumed that the project to be evaluated has no effects what- .

soever, i.e., future demand is viewed as exogenously given . .

The supposedly given incremental changes of growth factors

are not analyzed in terms of location decisions made by house- _

holds, firms, and government units. These studies also assume "
that other types of infrastructure services (more or less - -
complementary to the services provided by the project .in ‘

question) will be supplied without difficulty in the future. ,

In these cases, infrastructure facilities do not emit effects; B -
they merely provide services. 1In a different class of cases,
in which infrastructure investment does induce effects on
intraregional population and employment, these effects are
assumed to be of such magnitude and direction that the under-
lying demand projections will be fulfilled. - Studies of this
kind assume that the necessary complementary infrastructure
investments will exist and that their potentiality effects
and those of the project will interact to attract locators.
It is thereby assumed that the local infrastructure bundle
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will simultaneously create sufficient incentive effects to
locate and to stay. A1l of these conditions seem to be
p]aus1b1e only under the overall assumption of permanent
economic growth . . . If on the one hand, growth should turn
out to be unexpectedly high, shortages of infrastructure
services and commodities may arise long before the invest- .
ment planning horizon is reached . . . On the other hand,

if. the predicted growth does not materialize in the future,
there will be substantial excess capacities in the infra-
structure . . . It is obvious therefore that a more -
differentiated and elaborate approach to benefit estimation.
(which considers the effects of infrastructure) will be needed -
for future project appraisal.Zzl

In a 1971 study done for the Telecommission estab]jshed by the.federa]_
government, one of the principal conc1usions.keached'was the following:

Telecommunications are an integral part of economic infra-
structure and are essent1a11y vital for a re910n of stow
* economic growth.2

The study supports this. conclusion on the following basis:.

While telecommunications may not have been either a prime
cause or constraint to economic development they have been a
very Jimportant catalyst for development and a vital part of
the economic infrastructure. There are several indications
of this: :

a) Regions of high economic development . . . invariably
make more use of telephone communications than do regions of
Tow development . .

b) Telephone development (expressed by telephones per 100
population) is higher in areas of high development than in areas
of low development . ,

¢) Business telephone users generate higher calling rates
than do residential users and this implies that a high Tevel of
business development is accompanied by a re1at1ve1y h1gh Tevel
of telephone usage.

d) Te1ecommun1cat1ons 15, in a sense, a subst1tute for
presence. Its availability in an underdeveloped area allows
the user to overcome some of the disadvantages of distance .
telecommunications can substitute for travel with an associated

2l1pid., pp. 227-228.

22Department of Communications, Telecommission Study 2(d): Tele-

communications and Regional Deve]opment (Ottawa: Information Canada,
1971), p. 48. _
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saving in time, -cost, and personnel. ‘As a substitute for .the

mails, telecommunications can act to save time and to speed

up a decision making process. As a means of access to infor-

mation, telecommunications can allow quick and frequent ‘

access, by managers and.others in a remote area, to the pools’

of information and talented advisors found in large population

centers . . -

A number of conclusions emerge from this brief literature review:
One of the major conclusions is a negative one. It is that no one kea]iy
understands how the telephone system exerts its influence on national or
regional -development, nor the extent to which the telephone éystem‘exerts
an influence on national or regional development.  The simple fact seems to
be that nobody has rigorously studied the probtem. Almost without
exception all the above references are based on casual observation. For
example, the fact that regions with the highest Tevel of economic deve]oh—
ment possess the highest te1ephohe densities, as reborted by the Tele-

commission study,24

‘does not by itself support the conclusion that |

increasing telephone density, in a given.region, wil].prbmoté economic

development in that region. To the contrary, jt is very plausible to argue

that increasing telephone density in, say, rural areas will promote economic‘
development in urban areas because it a]]ows_firms to take .advantage of

the benefits of centraTizétion of production and distribution fabi]ifie§

while still having quick and.easy access to rural mérkets.via the telephone. i
In other words, the "evidence" which the Telecommission study cites may |
not prove that the telephone has been an important.instrumenf in regional
economic development but rather that the telephone is an.important

instrument for creating and for maintaining regional disparities. Either

conclusion is possible from the evidence cited; the detailed investigation .

231bid., pp. 24-25. 24 1bid.

— . ———



.18

necessary to prove one conclusion or the other is simply not there.
Clearly, a strong case exists for doing the studies necessary to arrive -
at an empiri¢a1 measure of the development impact of thé teiephone
system and of improvements in the telephone system.

A second major conclusion is that the telephone system is universally -
regarded as a basic component of the social infrastrucfuve, and it appears
that the most promising avenue for pursuing the study of the economic
benefits of improved rural telephone service is in terms of a model of

the effécts.of infrastructure on development, as suggested by Buhr.,z5

with -
emphasis on (1) the role of the telephone as an independent component

of an infrastructure bundle and (2) the degree of complementarity betweeﬁ :
the telephone network and other components of the‘jnfrastrubture bundle.

In this regard, any final conclusions on the impact of an improved
telephone system would depend on the empirical analysis generated from
this infrastructure model, but at a conceptual ]eve1>variousigossib1e
benefits éan be pointed out. |

First, the telephone, as has been suggestéd'in some of the literature
reviewed above, may provide a.substitute for travel, thus reducing the
influence of distance on Tocation of firms. At the same time, however,
it is possible that an improved telephone system could stimulate travel in
either of two ways, as suggested in a 1971 articfe‘by Alex Reid:zs'
First, better long-distance electronic communication may
permit firms to spread their sales (and other) operations
more widely. This could mean more travel by the staff.

Telecommunications would have stimulated travel, rather
than reduced it-. . .

25Wa1ter.Buhr, op. cit.

26A1ex Reid, "What Telecommunication Impiies”, New Society, 30,
December 1971. :
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There is a second way 1in which jmproved telecommuni-
cation may increase business travel. At present, the
businessman who leaves his office on a business trip is.
largely cut off while he is away. This prevents him from
using his time fully, and presumably discourages travel . . .
ways will surely be found before too long, to provide -

- some portable means of allowing businessmen to ‘maintain
communication while in transit and at their destination.27

The main'points to be made here are that the fe1ephone network may
substitute for travel, thus affecting location déciéipns and hence

rural development and, at the same time (because the options are not

mutually exclusive) may stimulate travel, thus underTining the inter-

dependence or complementarity between the telephone network and the

transportation network. The Tatter would be further evidenced in_fhe fact
that the telephone may allow for communication with distant suppliers and
customers but a.transportation network would still be important fof the .
physical transport of supplies and finished products. | |

Second, the telephone may affect emb]byment in rural areas. To the
extent that the telephone affects location decisions of firmsqusitiveiy
for rural areas, employment. in rural areas will be correspondiﬁg]y'enhahced.

Beyond this, however, the telephone may increase employment through

facilitating contact between employees and employers. To take a hypothe-

tical example, a fish plant in Nova Scotia might have a highly uncertain

or unpredictable demand for workers depehding-on the timing of boat TanQings

- and /or the size of catches. The availability of a telephone netwqu which

permits quick contact with employees could significantly affect the

number of workers accessible to the p]ant'andrhenée the number of workers

2T1pid., p. 1285.

r——
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employed by the plant.

Third, an improved rural telephone netwerk could affect business
productivity. The abi]ity to communicate with employees, as noted abové,
would be one such influence. The ability to .contact Supp]iers, quickly
and at reasonablé cost via the telephone .could be aﬁother influence insofar
as this could reduce the inventory.requirements of firms in runa1~afeas.‘
This point again underlines the possib1e~comp1ementarity between the
telephone network and the transportation network. Similarly, as another
possible influence, the telephone has now acquired the potentia]lto be
used in education with the result that 1t_can“be‘u$ed'to significantly
augment the quality of education in rural areas. Thé possible imp]ication
of this complementarity between the te1ephone system ahd the edUcatjon.
system is that 1t could Tead to a better trained work force in rural’
areas, with consequent implications for business productivity, and~to.an :
enhanced attractiveness of rural areas to trained workers with consequent
implications for both producfivity and overall employment. '

Fourth, an improyed rural telephone network could enhance and/or
facilitate contact between firms and their Customers-which~in turn could
lead to increased praduction of goods and services. For rural areas,
charactefized as they are by low population densities; the:abil{ty'of

residential units, in particular, to obtain information from firms, and/or

to place orders by te]ephohe could affect the size of the firm's operations

and indeed-its ability to exist. Especially for service sector firms, it
may- only be through the enlarged market made available by the telephone

that local operations within rural areas can be maintained.
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The above enumeration of possible benefits to rural areas from an
improved telephone network is not intended to bevan exhaustive listing.
Rather it is a suggestive listing that points out that, cOnceptua]]y, 
benefits for rural economic development are possible.: It is only through
empirical investigation of the 1mpac£ of telephone service that»the o |
actuality of these benefits and others can be demonstrated..

As a final point to be made, it must be emphasized that improving
rural telephone service may create benefits which do not get reflected
in increased rural economic development butrrathef,in increased urban
economic development. One of the outstanding and uhique features of the
telephone lies in the fact that'if is a two way'communicatfdn‘device.‘ Thisiv
means that putting more phones, or better phoneé, into a rural area not
only gives those rural residents and firms a gréater abj]ity‘fo commUniCate
with one another and with }esidents and firms in other areés Buf also gives
residents and firms in other areas a greater ability to communicate with ‘
“the rural area in quesfion. The potential cé]]ing Eapabi]ity of évery
subscriber in the total te]éphone system is enhanced when-any~part of the
system is expanded. Also, the two way nature of the telephone means tHat
benefits get derived‘not on]y'by persons méking calls but also by person§:
receiving calls. In more formal terms, what this means is that theA
telephone is characterized by the presence of extérna]ities, benefits

which accrue to persons other than the immediate subscriber.zg\

28For a discussion of the externalities of -telephone service see
R. Artle and C. Averous, "The Telephone System as a Public Good: Static
and Dynamic Aspects", The Bell Journal of Economics and Management ‘Science,
Vol. 4, No. 1, 1973, pp. 89-100; L. Squire, "Some Aspects of Optimal
Pricing for Telecommunications", The Bell -Journal of Economics and Manage-
ment Science, Vol. 4, No. 2, 1973, pp. 515-525; and Jeffrey Rohlffs,
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In terms of the concern o7 this report,'thé implication of the '
presence of these externalities is that the'benefits'potentia11y derived
from improving the rural telephone system may be realized by economic

units outside the rural area and, at the very 1east, will be shared by the

rural area-and other areas. Thus, for example, the telephone, in influencing

business productivity, or location decisions,may confer the major benefits

in this regard on urban firms by allowing for greater centralization of

distribution facilities and/or production facilities with a simultaneous

use of the telephone network to provide quick respbnse'to market demands
from rural areas. In analogous fashion, the telephone may affect employ-
ment in rural areas, not by. creating emp]oyment directly in rural communi-
ties but through improving the access of rural ihhabitants to Urban Tabour
markets and/or, givenjthe possible Tlocation effect just cited, rural
inhabitants might actually be motivated fo~migrate to urban areas.

What this suggests is that in considefing the economic benefits of

improved rural telephone service, it is not sufficient>to-consider’on1y the

direct effect on the volume of_ecohomic activity originating in rural areas.

To do so would mean ignoring a potentially important source of benefits .

and also would mean ignoring the distributional aspects of the problem,
which could prove highly significant depending on the policy goals which‘
1ie behind the improvement of the rural telephone network. -For.if.the goal
is to promote rural economic development, improving the telephone system
could well, in some instances, produce a negative:effect. Alternatively,

if the goal is to maximize the total benefits from the telephone system,

"A Theory of Interdependent Demand for a Communications Service", The Bell

Journal of Economics and Management Science, Vol. 6, No. 1, pp. 16-37.
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regardless of how those benefits are distributed, then it will not be
important where the benefits fall. - In either case, the estimation of

benefits to both rural and non-rural areas will be important.
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T1II. Quantitative Analysis ¢f the Re1at10n Between Te1ephone Development.
and Rurail Development -

This section outlines a method for analyzing statistically the.

aggregate relation between improvements in the level of telephone facili-

ties and seryices and the level of economic development achieved in rural

areas.
Evaluating the impact of telephone .development on regional. economic
development -is no easy task. That there is -a relation between telephone

development and regional development is a proposition that has never been’

‘subjected to even the most cursory empirical testing. There are probably

several reasons for this. First, economisfs do not have a.genera1 theory
capable of explaining how regional deve]opment occurs. Instead, there
are on]y hypotheses regarding spec1f1c aspects of regional development
such as growth center, export base, and sector theories. 29 Second a]though
it.may seem easy to make the distinction between economically advanced
regions qnd underdeve10ped.regions, the measurement of the level of |
development of an area is very difficult. Third, as pointed out‘in the
preceding section aimost noiconsjderation has been given in the economic
Titerature to thé possib1é role p]éyed by telephones in area development.
The proposal which follows is necessarily conditioned by all of thesé
facts.

Three matters are taken up: (1) the conceptual approach adopted,

(2) the problem of measuring the various aspects of development, and

29For a review of ex1st1ng hypotheses see Harvey S. Per]off et a]

"Regions, Resources and Economic Growth (Baltimore: Johns Hopkins, 1960),

Chaps. 4-9 and J. P. Francis and N. G. Pillai, "Regional Development: "Some
Issues and Conceptual Problems", in Reg1ona1 Poverty and Change (Ottawa:
Canadian Council on Rural Development, 1976). _
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(3) the choice of statistical technique.

THE CONCEPTUAL APPROACH

What role does telecommunications play in area development? As the
preceding section has noted, telecommunications planners, a§~we11 as
specia]iéts in both regional and development economicé, regard telecommuni-
‘cations' major function to be that of a basic éTement'of material infra-
structure. As such,fe]ecommunications investmeht is seen to be a caté]yst
in the'deve1opment process and may be expected to.contribute positively
to the economic development of rural areas. |

Viewing telecommunications as infrastructure suggests that the~idea1

approach to developing a conceptual framework for measuring the benefits

of improved telephone services and facilities is to formulate a systematic\

model quantifying the structural relationships between infrastructure's
effects on development on the one hand -and the determinants of infra-
structure on the other hand. Unfortunately, no such' comprehensive model,

which would enable planners to simulate and predict the impact of tele-

communications investment on the development of rural economies, yet exists.

It is known that economic development depehds, in. part, on improvements in
the social infrastructure. It is also generally recognized that such
improvements depend, in turn, on economic brOgress. But the difficult

task of disentangling the causal relationships has not bgen solved. As the
preceding section's discussion indicated, work in this field is af,aﬁ

embryonic stage.30

: 3OSee, for example, Walter Buhr, op. c%t‘; Donald R. Glover ‘and Julian
L. Simon, "The Effect of Population Density on Infrastructure: The Case of
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While the development of a general . infrastructure model may be
feasible, and wou]d_obvious]y be very desirable, its consideration is
beyond the scope of the present repoft. Instead, .the goal of the
research proposed here is a more modest one, but one that'is‘neveftheless
just as essentié]”to rational planning given the paucﬁfy of objective
information that exists cohcerning the relation bétween‘te1ephone déVe1opf :
ment and economic deve]opmeht. The goal is to develop an accurate and
detailed picture of the aggregate stafistical pattern betweeh tefephone.
deve]opment.and the varjous other dimensions of rural development. To .
accomplish this, econbmié theory will be used to select and construct
relevant mu1t1dimeﬁsiona1 measures of rural development, including meagures‘
of the componentsiof material infrastructuré avajlable in rural éreas.
Numerous studies, varying widely in quafity»and empioying a variety of
statistical techniques from relatively simple ones toﬁré]ative]y‘sophisti-
ﬁated'ones, have used a similar approach to document the importance to
development of factors other than telecommunications, including even
political, social and cultural, as well as economic, ones. There is no
reason why the relation of te]ephgne development to economic deve]opment
could not be similarly explored. v

It is true that a few efforts have been difected specifically at
relating telephone facility growth and economic gfowth, but these have

amounted to no more than attempts to correlate telephone density -and

Road Building", Economic Development and Cultural Change, 23 (April 1975),
pp. 453-468; L. H. Klaassen, Social Amenities in Area Economic Growth
(Paris: OECD, 1968). :
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per capita national 1ncome.3l While it may be said that thé analysis

we envision differs more in degree than in kiﬁd:from-these simp]istic
correlations between telephone density and per capita GNP, the.indexes
we would employ bear a_strongér theoretical relation to the multi- -
dimensional concept of economic deve]obment and are‘théreforeamoré
satisfactory. Furthermore, we can employ a multidiménsiona1 index of

telephone facility development instead of the unfdimensional index which

_simply takes number. of telephones per capita as the sole measure.

MEASURING ECONOMIC DEVELOPMENT

_ Economic development is a multifaceted concept. ‘As a process, -
development occurs as a complex set of interrelated social and -economic

changes. The idea that there is a single measure which can adequately

‘capture the degree of development is not -tenable. This section indicates

the nature oflthe information required to measure development and some
of its various dimensions, including material infrastructure. It will
be convenient to discuss these measures under three separate headings:
(1) primary economic indicators, (2) secondary economic indicators, and
(3) measures of infrastructure.

Primary Economic Indicators. There have’beeh‘a number. of studies

which have sought to analyze the sources and extent.of regional disparities

. 32 ’ . . .
in Canada. Most often, the focus ‘has been on comparing the inequality

31Peter D. Shapiro, op. cit., and Donald J,:Marsh; op. ;it,

32Representative studies are Frank Denton,'An Analysis of Interregional
Differences in Manpower Utilization and Earnings, Economic Council of Canada,
Staff Study MHo. 15 (Ottawa: Queen's Printer, 1966); J.P. Francis_and N.G.
Pillai, "Regional Economic Disparities and Federal Regional Development Policies
in Canada", and John Heads, "Inter-Regional Disparities in Canada: A Statistical
Analysis", both in Regional Poverty and Change, op. cit.; C.D. Burke and
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that exists among the five major regions, vis., the Atlantic, Quebec,
Ontario, and Prairies, and British Columbia. There have been none which
have Tooked at the problem of the existence of inequalities among the
nation's rural areas, and on1y a few have considered the disparities
betweén rural Cénada and urban Canada.

The standard methodology employed in these Stud1e$ is simple and -
frequently amounts to nothing-moré than tabulating, for a varfety of
primary economic indicators, the.per cent by which .an indicator's value
for a given region excéeds or fa1]s.short of its national average value.
Nevertheless, these exercises have provided-many insights into. the sources
of regional disparities in CanadaAand similar tabulations for rural areas .
would undoubtedly also prove revealing.

At the subnational level, the key primary economic indicator uSed to
measure development is per capita personal inéome,_ Mqre'than any other
single indicator, this comes closest to measuring the personal welfare of
residents of an afea. However, for our purposes,Apure 1ncdme figures will
be misleading in tWo respects. First, in comparing the level of well-being
of rural inhabitants across a nation as geographically dispersed as Canada,

account would need to be taken of the differences that exist in the cost

D.J. Ireland, "Growth Centres in Atlantic Canada", Paper prepared for a
Conference on Growth Centres and Development Policy, Halifax, Nova Scotia,’

- April, 1975; Economic Council of Canada, Options for Growth, Twelfth Annual

Review (Ottawa: Information Canada, 1975), Chap. 2; Canadian Council on
Rural Development, Rural Canada 1970: Prospects and Problems, Third Report
and Review (Ottawa: Information Canada, 1970), Chap. 1; Organisation for
Economic Co-operation and Development, Regional Problems and Policies_in
OECD Countries (Paris: OECD, 1976), Chap. IX.
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of 11viné and an appropriate adjustment would have to be made to the

income data to correct for this. Second, and more difficult, would be

the desirability of taking account of the high proportion of rural

economic activity which is of an extra-market chardcter, such as: production

of food and other Eonsumab1es at home. We do not know at this time the

extent td which this may be feasible, but sqme.work on this haS'been>doné

by others.33 o | |
In order to understand the sources of regional income‘disparities;

it is important to decompose pefsona] income info that portion which is

earned as a result of economic activity taking place Qithih-the region

and other income received. Earned income digparities-are closely tied to

disparities in a number of other primary economic indicators. One set

of such indicators relates to employment opportunities. Whenever a

. region's percentage of population employed is below averages,: earned income

per capita in that region will be 1owered. Three facfors affect the per-
centage of population employed. (1) the fraction of the population which‘
is of working age, '(2) the labor:force participafion fate,.and (3) the per-
centage of the labor force employed.

A second -indicator closely related to earned 1nc0me.pér capita is

productivity, since production and income are two sides of the same coin.

33Frances M. Magrabi, et al., "An Index of the Economic Welfare
of Rural Families", Journal of Consumer Research, 2 (December 1975),
pp. 178-187 and Nancy M. Rudd and Kristin L. Kline, "Money Value of _
Consumption and Income of Rural Families: Two measures of Economic Status",
Social Indicators Research, 3 (September 1976), pp. 217-236.
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Productivity, in turn, depends on a host of factors, including the amount
and quality of capital and natural resburces per worker, on the scale of
production, and on the quantity and quality of available human resources.
Figure 1 lists the primary economic indicators essential to characterizing
the level of area economié development.

Secondary»Economic Indicators. According to the major theoretical

hypotheses of regional economics, certain basic structufa] chéracferisfips
promote area development. However, unlike the situatioh concerning the
relation between average incomes and the othef primary economic indicators
listed in Figure 1, there is often no rea1~c1éar.understanding of the
nature of-the Tinks presumed to.exist between these structural character-
istics emphaéized by the théory and increases in per capifa ﬁncome,

One structural aspect generally regarded as essential in promoting
regional development is the industrial composition of an area.  Industry

mix affects development in several ways. First, a diversified mix enables

a region to more easily shift resources from one use.to another in fesponse

to fluctuations in market conditions, thereby helping to maintain the
stability of income. A second way in which industry mix affects develop-

ment is through productivity differences among industries. A region in

which employment is concentrated in high productivity industries will have

a high average level of productivity. The close tie between average
productivity levels and average income levels has already been noted.
Industrial composition, and especially the distribution of emp1oymenﬁ

among the primary (agriculture, forestry, fishing, mining), secondary

(manufacturing, construction), and tertiary (transportation, communications,

trade, finance, insurance, real estate, pub11c administration) activities
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FIGURE 1

PRIMARY INDICATORS OF REGIONAL DISPARITIES

Area

- Area

Area

Area

Area

Area

rea]’persdna1 income per capita as a-per cent of the national
average. |

real earned income per capita as.a per cent of the nationa1
average

unemployment rate as a per cent of the ﬁationa1‘average.
Tabor force participation rate as per cent of the_nationa]
average}

proportion of population that is of working age as a per cent
of national proportion. |

value added per employee as per cent of national average.

Total private investment per employee as per cent of national

average.

Total public investment per capita as per cent of national average.
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is also stressed by the sector thedry of economick§r0wth,_as well as>by
the proponents of the notion that regibna1 deve10pmeht dependsion.the o
ability of an area to attract sd—ca]]éd growth industries.
Another structural characteristic thoughtvtqvbe 1mportanf insofar
as the generation of income and employment are concerned is the size Of'«
the export base and of the residentiary sector. The.basic proposition
is that the growth process is initiated through an increase in exports
in response to an increase in demand from outside the region. This
results in a further ekpansion of,économic actfvity, through a mU]tip]iér
effect, particularly in fhe production of goods and serviées for local
consumption. Hence, studies of regional deVe1opment haVe often tried to
divide regional activity into that portion which represents the production
of goods and services for export (the "basic" activities) and that portion
which represents the production of goods and servicés for Tlocal consumption
("nonbaéic“ or "residentiary" activities). | \ |
These structural aspects upon which the existing regional development
hypotheses focus are complex characteristics. Deépite the lack of a
ciear understanding of how they impact on regional deve]opmént;'these
characteristics are so widely regarded as 1mportanf déterminants'of regiona1
development that it would seem imﬁerative for us,‘in.asséssing the state of
deVe1opment‘of rural areas, to attempt to deve]bp indexes measuring some of -
these concepts. For each concépt, this would require collapsing several
interrelated variables into a single index. Possible candidates would
include an index of basic activity, an index of residéntiary activity, an
index of -employment in growth industries, and a measure of the degree of_

employment diversification.
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Some work on this problem has been attempted,34

but much more is
needed before we could properly define the component variables that would

go into constructing the various measures.

Measures of Infrastrﬁcture.' As has been noted severa]‘timé# already
any consideration of the role of telecommunications as an e]emenf of infra--
structure contr1but1ng to the economic deve10pment of rural areas must
take account of the complementary nature of 1nfrastructure elements.
Individual infrastructure elements may have a significant development impact
oh]y if they are provided as part'of a more complete bundle of facilities.
It seems safe to say that, by itself, telephone facility improvement is .
Tikely to have its greatest marginal impact on development in areas where

certain other infrastructure elements are already in place. This demands

that we construct indexes of the ava11ab1]1ty of all of ‘the bas1c elements

of material 1nfrastructure, including hea]th,veducat1on, hous1ng, trans-
portation, and telephones in order to determine which have the greatest
degree of complementarity with telephone facilities in promotfng rural
development. |

Inc1usionAin the present study of the measurement of these‘othef com-

ponents of infrastructure, and particularly of health, education, and housing,"

is important for another reason as well: It is now wide]y‘recognized that

economic development means more than just the achievement of high levels of
production, employment, and income. Indeed, it has become fashionable to

speak of the "quality of life". Three major determinantsfof the overall

34See U.S. Department of Commerce, Econom1c Deve1opment Adm1n1strat1on,
Deve]opwng Methodologies for Evaluating the Impact of " EDA Programs (Washwng—
‘ton, D.C.: January, 1972).
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level of living of citizens are the quantity and quality of health
facilities, education, and housing. Their importance is underscored by
the fact that, today., access to adequate health, education, and housing
are regarded as a matter of individual rights. MeaSuremént df these

benefits of development is, therefore, eésentia] to a proper assessment

~of the welfare of rural residents.

The measurement of material infrastructure can best be described by

providing a preliminary list of the dataAcomponents~Eequired to follow |

through with the analysis. In doing so, we have recognized that the

absence of certain facilities in rural areas may not necessarily imply a
lack of adequate access to these facilities.
(1) Telephone facilities
(a) Percent residences
without telephones
with single party service
with two party service ‘
with four party service
with more than four party service -

(b) Rural areas where one and two party service is not
available

(c) Number of public telephones
(d) Repair de]ay-statistics

(e) Number of telephones which can be called free of
long distance charge '

(f) Degree of line congestion at peak times

(9) Avai]ab11ﬁty'of automatic dial.

(h) Availability of direct distance dialing
(2) Health facilities

(a) Hospital beds/capita

(b) Hurses/capita



al o M

P e—

- - -3

on ha e AN

35

(c) Doctors/capita

.(d) Dentists/capita

(e)‘ Pharmacists/capita

(f) Distance from hospital or -emergency facilities.

(3) Transportation facilities
) Miles of paved road/square mile of land
) Miles of unpaVed.road/square mife of land
c) Proximity to major highways
) Proximity to airport
) Proximity to railroad
"(4) Education
(a) EXpenditures per pupil
(b) Teacher/pupil. ratios for e]ementary;'secondéry,'etc.

(c) Numbers and types of curricula per school district .
(business, vocational, qniversity preparatory).

(5) Hous1n935

(a) Persons/room

(b) (Renta] value/room) as per cent of income
(6) Enérgy, water and sewage .

Availability of adequately serviced land for
commercial and industrial purposes. '

STATISTICAL TECHNIQUES
The preceding section dealt with déta requirements. This section

.dea1s with the choice of statistical techniques.

358ee'Econom1c Council of Canada, Economic TargetS'énd Social Indicators,
Eleventh Annual Review (Ottawa: Information Canada, 1974), Appendix A.
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One possible approach to the problem of relating telephone deVe1op—
ment to regional development would be to try to-"explain™
one or mre of the variqu primary economic indicators of development by
multiple regression, using as independent variables measures of the.
structural features identified by fheory as.being essential-to develop-
ment, plus a variable measuring telephone development. However, at our
present level of understanding nothing would be gainéd by-taking,fhis
line. The interrelationships that exist between the various aspects of
economic activity and the development of an area are exceedanTy compTex- '
and not well understood. Until a testable .causal model can beipropetly ‘
specified, a multiple regression approach is unlikely-to yfe]d usefu]

d36111ustrates th1s

results. The recent study by Debertin and Bradfor
perfectly. B

Recognizing the problems inherent in using.mu]tip1e regression
analysis to éxp1aﬁn the role of telecommunications in regional development
has led {o consideration of alternative techniques for studying the
aggregate statistical pattern that exists bétween fé]ephone development
and rural development. . Several techniques are‘availab1e but twd, in
barticu]ar, stand out as being the most promising. These are cluster
analysis and factor analysis. Both have been utilized in previous studies

by investigators interested in the problem of the quantitative analysis

of development. Particularly interesting for our'purposesAare the studies

360 L. Deber in and G. L. Bradford, "Conceptualizing and Quantifying
Factors Influencing Growth and Deve]opment of Rural Econom1es”, The Annals
of Regional Sc1enyb, Vol. X, No. 1, March 1970
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by Harbison, et al., Ewusi, Stone, and Barrows and Shpffer.37

The first three studies mentioned employ a type of cluster analysis
in studying disparities in levels of deve]opment. Harbison, et al.,
applies the technique to-a large cross-section of present-day nations.
Stone uses it to analyze the structure of regiona1 development in Eng1and.
Ewusi uses it to analyze regiouai'deve1opment in Ghana. The technique
used in these particular studies is based on the Euclidean distance measure.
It is straightforward and readily unders tood. As_app]ied~by-thesé authors,
the prfncipa] object of the analysis is to group‘regions into subsets
whose e]ements.are_homogeneous in terms of selected characteristics of
development,+and to measure thé extent to which the subsets differ from
one another. The Euclidean distance measure is also app1ied,tovthe prior
problem of deriving the necessary composite indexes of development as well
as to determining the extentvto which a region is:underdeveTOped-in
comparison to some actual or hypothetical ideal regioh.

Figure 2, reproduced from the study by Ewusi, illustrates the typé
of 1nformat10n-which it is possible to dérive. The first column, labelled

“pattern of deve]opmentf represents a percentage scale of development and

. is derived from the pattern of development simply by calculating the ratio

of the pattern of development to the "critical distance", where the

37 rederick H. Harbison, et al., Quantitative Analysis of Moderni-
zation and Development (Princeton: Industrial Relations Section, 1970);
Yodwo Ewusi, “"Disparities in Levels of Regional Development in Ghana",
Social Indicators Research, 3 (June 1976), pp. 75-100; Richard Stone,"A
Comparison of the Economic Structure of Regions Based on the Concept of
Distance", Journal of Regional Science, 2 (Fall 1960), pp. 1-20; Richard
L. Barrows and Ron E. Shaffer, "Indicators of Development in Wisconsin
Counties", Social Indicators Research, 2 (December 1975), pp. 333-360.
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FIGURE 2

PATTERN OF DEVELOPMENT AND MEASURE OF DEVELOPMENT FOR
REGIONS IN GHANA -

Pattern of . Méasure of

Region Development : Development
Greater Accra 10.729 1.8
Western Region | 4,205 4 - 0.454
Central Region Coa.264 . 0.461 -
Eastern Region | 3.804 . » 0.441
Ashanti Region 3.648 0.39%
Brong Ahafo Region 2.838 ©0.307

- Volta Region 3.283 - 0.355
Northern Region o182 | 0.128

Upper Region - 0.755 _ ‘ - 0.082

Source: Kodwo Ewusi, "Disparities in Levels of Regional DeVeTOpment
in Ghana", Social Indicators Research, 3 (June 1976), Table II.
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critical distance is the mean plus twicé the sfandard déviatidn of the
pattern of development. 1In th{s example, the patteﬁh of.devé1opmént is.
derived from a single compoéite indicator based on the following ten |
socio-economic variables: (1) crude participation rate, (2) per capita
energy consumption, (3) proportion of population employed in ﬁon- |
agricultural occupations,. (4) rate of urbanization, (5) literacy rate,

(6) population density per squére mile, (7) earnings per worker, (8) doctors _
per 1000 persons, (9) hospital beds per 1000‘per$ons, (10) én "access-
ibility" index. In the mbre thorough ana]ysis'of Harbisony g;_gl.;

pattern of development and measure of deve]bpment fab]es are calculated

for each of several composite indexes, inc]ﬁding an index of economic
development, an index of cultural development, an fndex 6f health develop-
ment, an index of educational effort, an index of high level manpower, a
demographic index, and a composfte index*simifar to the oﬁe computed by
Ewusi. .

One of the important drawbacks of the Euclidean distance method used
by Harbison, et al. and Ewusi is that all variables eniering into the
construction of a given measure of development are equally weighted.
Factor analysis is a technique Which does not have this weakness,38 .A very
interesting application of factor analysis is the study, already meﬁtioned,
by Barrows and Shaffer which uses this technique aé,a way of constructing

several related composite indicators of development for county.areas

38A brief but excellent explanation of factor analysis may be found
in Pan A. Yotopoulos and Jeffrey B. Nugent, Economics of Development,
Empirical Investigations (New York: Harper-and Row, 1976), pp. 32-33.
Stone, op. cit., shows the relations between factor analysis and the type

of cluster analysis employed by Harbison, et.al., op. cit., and Ewusi,

op. cit. | :
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in Wisconsin.
Barrows and Shaffer constructed seven different indexes of develop-

ment: (1) an economic base index, (2) an economic growth index, (3) a

~personal economic opportunity index, (4) a health facilities index,

(5) a health status index, (6) an education input index, and (7) an
educational attainment index..

It is interesting, and typical of a11jofAfhe research. we reyiewed,
that telecommunication facilities are not recognized as suffiéient]y
important for county deve10pment to have been included in the étudy.
While we would not necessarily choose to construct the same set of
development indicators as that selected by Barrows and~Shaffer, and while
we do not neceséari1y agreé with their choicé of variables used in the
construction of the composite indicators they have selected, this study
would nevertheless serve as one of our principal models.

One of the important but not surprising conclusions to emerge from
their analysis is the importance of urbanization to both the economic and. '
social aspects of area development. Genera]Ty, counfﬁes Tocated in the
more urbanized portions of the state enjoyed the ﬁigheét va1ue5‘for_th¢.
ecohomic base, economic grpwth,.and personal economic opportunity index.
However, wHi]e high values of the health facilities index shbwed no such
geographic pattern, the health status index still showed the same general
pattern és the economic indexes, confirming that the mere availability of
a particu]ér component of infrastructure is not'sufficiént to guarantee

that the desired result will be forthcoming. C]eariy, factors other than

availabjlity of health facilities are just as important to.the determination

of health quality.
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IV. Summary and Recommendaticns

In this section we summarize the major conclusions of our investi-

gation and make recommendations for future research.

Summary of -Conclusions

The preceding sections reached a number of conclusions. These are:

a) There is strong suppdrt in parts of the economic development 1iterature

for the hypothesis that telephone development (and more broadly, tele-
communications) is important for national economic development. The

meager evidence offered in- support of this hypothesis does not, however,
necessarily apply to the issue of telephone development and economic |
development in rural Canada. |

b) There is no consensus within the regional economics literature as to
the impact of telephones on regional developmentf  Most of the literature
in this field does not even consider the role of communications. The main-
stream adherence to the growth centre concept, agg1omer§tion benefits, and.
the general role of urban centres in area development as well as the

export base and sector theories do not suggest a strong relationship.

A few writers, however, have suggested that telephones may indeed

compensate for distance and be a factor in location decisions.
c) There is a growing awareness in the literature of the role of infra-
structure on development. This appears to be the most profitable .avenue

for exploring the impact of improved telephone service on rural areas, as

" the telephone is part of the material infrastructure of a‘region.

Multiple regression analysis does not suggest itself as-a particularly
useful technique for isolating the impact of telephones on development

without a conceptual framework in place which gives the regression equations
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a_priori meaning; At the sare time, it is only through the development
of a conceptual model and its subsequent testing and va}jdation.that a
predication could be made of the 1ikely impact of further telephone

development on rural area development.

~e) Some form of factor analysis, to construct indexes measuring various

aspects of rural development, and some form of cluster. analysis,.to group
areas which are similar in terms of various measured characteristics of
development, are the most promising exploratory techniques to uti]ize-if
the aggregate statistical relationship betweén te]ephdne development and
rural economic development is to be analyzed prior to the deve10pment of
a suitable conceptual framework. '

The above conclusions lead ﬁatura11y fo sevefa] recommendafions.for
future work on the identification and-measurement_qf the economic Eehefits

of improved rural telephone service.

Recommendations

a) It is recommended that any attempt to empirically verify the
existence of an aggregate relationship between te]ephone deve]opment and
rural economic deve]opmant proceed as out11ned in Section 1II by us1ng

econom1c theory in combination with appropr1ate stat1st1ca1 methods to

develop a comprehensive set of indicators for measuring rural development,

including the availability in rural areas of the various components of
the social and material infrastructure of whfch telephones combrise one
element. As indicated in Section III, this would entail a considerable
amount of work both in defining and constructing the relevant measures

and in determining their interrelationships. As a result, however, a
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detailed profile of the economic status of rural areas would emerge.
This would be of immense value to telecommunications planners, -especially

insofar as pinpointing rural areas where priority should be given to the

further improvement in telephone facilities and services. A considerable

amount of the raw data for this exercise has .already been collected by
the demographic study component of Phase I, which this report.accompanies.
b) There is a clear need to develap an adequate conceptua1'framework
for predicting the Tikely economic impact and benefits of 1mproved*rur§1
telephone service. Meaningful prediction of potential bénefit5~can only
proceed from a solid a priori base, wHich.such a model would provide. In
addition to the construction of the macroeconomic indﬁcators'bf rural
deve]opment.and welfare the conceptual framework would need to_compriée:
(i) A microeconomic mode]rwhich écéouhts;fbr the role of te]ephbnes
in the location, production, and consumption decisions of firms.
and households, by considering the general role in théSe decisions

of material infrastructure and the specific role of telephones as an

infrastructure component. As by-products of this modelling exercise,

it will be possible to determine the minimum quantity"and type of '
infrastructure investment necessary to rea]jze the attractiveness to
firms and households of rural areas with development pqtentia1 as
well as to determine théAdegree of complementarity and/pr substitut-
ability between telephones and other infrastructure components.

(ii) Explicit specification of the 1inkages translating 1ocatioﬁ
decisions at tﬁe micro level into the %mpact of these decisions
on thé'macroeconomic indicators deve]obed as_a_resu1t of cérrying

out recormmendation (a) above. In this regard it needs to be
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stressed that the szlection and construction of the macro-
economic indicators, the -development of- the microeconomicAmode1
detailing the role of infrastructure jn‘]ocation decisions,Aahd
the specification of the re1ation§hips 1ihkfng thevlocationa1
decisjons to the agéregaté'meésures tan~and shou]d proceed .
simultaneously in order to ensure their compatibility with one
'another. R .
Figure 3 111ustra£es each of the above components and their Tinkages.
With each of the above components 1in place, it would be possible to |
quéntitative]y assess the jmpact of upgraded rural te1ephone service by
postﬁ]ating such a changeg‘seéing the immediate'impact of this in the
microeconomic model and translating this into its macroeconomic 1mp1ication§ '
through the 1inkage model.
| c) To provide a complete view of the benefits of rural telephone
development, it would be necessary'to consider also the externalities of "
te1ephoné service. -As was pointed out in Section II, the two way.nature
of telephone service and the éxterna1it1e§~&hich'are thus associated with
the telephone create the possibility that at 1east:part of the development
jmpact of improved rural telephone service_w111 be felt oufside the rural
area. Figure 4 illustrates the-OVeFa11 Tlow of information through the

various components of the model, including those externaTity_effects,

which would translate a given change in rural telephone service into a
measure of its net total economic benefit. | |

d) Fﬁna1]y, as was noted in the introductory section, the incidence
of the cost of improving rural telephone serviée may affect the ability to

realize the benefits.of such improvements. The potential importaﬁce of
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Figure 3

Principal Components for the Quantitative Assessment
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Figure 4

Information Flow Through Model Components

in
Rural Areas
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this consideration cannot be judged at this time but should be"investi;
gated in conjunction with the above tasks. A |

The sequence of steps through which this further'work might best
proceed is indicated by the labelling of Figures 3 'and 4. Phase 1 would
include steps 1A, 1B, 1C, ahd 1D, and Phases 2, 3, and 4 would follow as
indicated. Phase 5, not shown, would conclude the project with a
consideration of the impact of a]ternative»cost-sharing arrangements on
the realization of the potential benefits of 1mprov1ng rural telephone
service derived from the first four phases.

~In the time available for this special task, we have been unable

to assess with confidence a realistic time schedule for completion of all
of the phases described. However, within each,phase,'important information

and conclusions relevant to the planning of telecommunications. development

in Canada, will be produced. Hence, the lack -of a time schedule for the

entire multi-phased study is not viewed as an-obstacle to a start on

Phase 1.
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