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Some thoughts and observations on the 
development - transport nexus 

VERNON C. MULCHANSlNGH 

For decades mosl scholars, mosl aalhors, indeed mosl people spoke 01 
some phenomenon called economic developrnent. Moreover, for hundreds 
oi years, lexlbooks fell into lhe trap of rliscussing this great goal, sometimes 
thls mirage of economic development. To be sure, as Cameran (1980) has 
pointed out. "Economics has suffered rnuch for early arrogance in claíming 
priority in the field 01 development studies". Oniy a few have had the 
presence of mind to discern that this fanaticism, this fetish with economic 
development has bred a global cult and whole generations of people 
engrossed in this business of what Paul Samuelson the renowned scholar 
and one-time Newsweek guest writer called 'GNPism'. One voice of reaction 
is lhat of the great Swedish scholar and nobelist Gannar Myrdal (1976) 
who insists that lhere are no economic problems, no psychological problems, 
110 anthrapological problems, no agricultural ar populations problems -
just problems, plain and simple without the epilhet. lndeed il is becoming 
1110re and more appreciated that "development problems can only be 
understood and solvede if disciplines are abandoned. The objeet of study 
must be the totality wich is development for we cannot hope to understand 
is hy denyng this complexily" (Leys, 1980). lndeed some savants today 
wish not be branded with a calling as 'economisf 'sociologist' ar whatever. 
Some see themselves as mere scholars tryng to understand the world, though 
nol many would go as far as Boulding (1975), himself as economics and 
social science. We cannot deny, sometirnes, that there is only one subject, 
knowledge. 

The fact is, development is an amalgam. It is a product of a set of 
interlocking wheels, as in a watch, with each sub-wheel representing popu­
lation, agriculture, industry, trade, techno]ogy, educatíon and 80 on. Deve­
lopment, at the bottom line, is a phenomenon synonymous with improvement, 
betterment. It has to do with evolving to a higher stage, unfolding to reveal 
wealth ar worth and potential, advanvement from one stage to another, 
unravelling the hidden. And ali of these are pregnant with spatia! impli­
catious. To continue, it represeuts the availability to people in a country 
or region of more foods, more medicine, more doctors, more transport, 
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more roads. more books and newspapcrs, more homes, more steel, cemeot 
relephones, indced more of everythiog good per capita with thc progress 
of time: achievement of a region, developrnent cannot be said to have 
occurred if poverty, unemployment and il1iteracy bave increased: to be 
sure, most scholars toda)' are comiog around to an understanding that while 
singly the critcrion of per capita income is the most used, best known 
criterion representing a summation of the ninety-plus employed criteria of 
development, it Is not without a number of faults and shortcomings which 
we wiU not go ioto here. Thus for some countries, to get at the truth, we 
have to use other criteria. For example we may take fifty countries, using 
ten critcria of per capital consumption steel, vehicles, ncwsprint, infant 
mortality, etc. By rankiog cach criterioo for each of thcse countries ooe 
could then sum up the ranks for each country and arrive at a geography 
of economic health theredy. One 01 the lew scholars in the history 01 
writing 00 economic issues, geographer David Smith (1978) in fact does 
just this in a path breaking book defining Human Geography who gets 
what, whcn aod where. Those who want more compact answers and 
poinlers may suflice with the now widely used POLI' (Morris, 1979) re[lfe­
senting lnfaot mortality correI ates highly with some forty-five other well­
known índices of development. 

However, aggravated by the a-spatial view of development 'as if th02 
IVorld existed on lhe head 01 a pin' and this despite the multitudes 01 
spatial studies exccuted over the last I 10 years by scholars, not exc1usively 
by gcographcrs, Regional Scicntists (vide Jour. of Regional Sciencc) laun­
ched out some years ago on thcir own to emphasisc this great lacuna in 
development scholarship -- the crucial and pivotal spalial perspedive. 
Who needs reminding that evcrything takes place in some loeation? By 
now he names of geoscientists John Fricdmano (1966, 1980) aod Friedmann 
and Alonso are household names. Fricdmann ane! Alonso (1964) put it 
rathcr poignantly as follows: 

"In the few yeurs that natio11s have sought cconumic deve­
lopment as an cxplicit goal it has beco me clear that the arith­
metic of macro-economics ha~ need of and Is made more 
powerful by the gcametry of regional considerations. Not only 
must decisions bc made on how much of a scarce resource shall 
be allocated to a given regioo and for a given purpose but also 
on \VHERE investments shall take piace. Regions and space 
are a neglected but oecessary dimension af the theory and 
practice of economic development.Without the spatial point of 
view, the analysis is incomplete, somewhat likc a two-dimensio­
nal projection of a three-dimensiooal project. Thc questions of 
social justice in the distribution Df the fruits of ecooomic dcve-
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lopmente are as important and as difficult in terms of regions 
as in terms af social classes. .. territory in certain rhythms and 
patterns that are NElTHER ARBITRARY nor the working of 
chance. They result rather from the interdependencies that give 
form to economic space. Where economic development occurs 
unequally across the national territory, regional differences in 
the leveI 01 welfare rnay becorne an URGENT ISSUE 01 a 
POLITlCAL nature ... WHERE THE MATTER IN WHICH 
ECONOMIC SPACE IS ORGANISED AFFECTS THE PACE 
AND STRUCTURE OF ECONOMIC GROWTH, NATIONAL 
POCICY MUST TURN TO STRATEGIES OF SPATIAL 
EVOLUTION TO .FURTHER THE GENERAL DEVELOP­
MENT OBJECTIVES OF THE ECONOMY," 

In this last sellS planning is defined as "aberrant behaviour", for national 
clevelopment is a matter of integrated growth. What one has to look for, 
therefore, is wether the links between the different sectors are truly esta­
blished in a manner conducive to alI round development. More correctly, 
more geographicalJy, one as to consider wheter the Iinks belween regions 
and areal1y distributed assets are estabHshed in a manner conducive to a11 
round development. 

Developrnent, lor too long preserve of the economists has thus a glaring 
lacuna - the mastery over the natural and manmade envirooment ar 
furthering the potential lor such a mastery. As Crooks (1971) put it, "The 
u1timate goa1s of development are social and they pertain to improving the 
'1uality 01 lile. Instrumental to this is the improvement 01 the quality 01 the 
lOtai environment including both the man-made and the natural." To be 
sure, then Friedman and Alonso (1964) are absolutely and without quali­
fication, correct. Development to deserve such an appelation, is achieved by 
succcsslul conques! 01 space and the creation of spalial and lunctional links. 

To a geographer, development is, to wit, a process by which the inhabi­
tants continually and creatively manipulate the natural environment for the 
satislaction 01 their material needs. Development does not just happen. 
Lelt to itsell one might say that the tendency is to accrete not sproad, to 
congeal, to agg10merate. 

Mabogunje (1980) rerninds us that: 

"Development is an attempt to define new spatial relationships 
among members and between tbem and their environments ... 
(and) ... implies a strategy 01 spatial re-organisation. A strategy 
of spatial re-organisation Ís crucial for the who1e process of 
politica1 mobilisation of central state contraI over the planning 
of productive forces ... Eficiency in spatial organisation arising 
froro an ability to t.ransform spatial structure in a manner con­
sistent with a partícular mode af production is a critical if not 
a major lactor in the development of a country." 
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Development can a1so be seen as the progressive and cumulative traos .. 
lormalion of lhe slruclural make-up of society, its ways of production and 
the very production of goods and services, the aims being manifold -
inter alia, overcoming malnutrition, poverty and disease, providing equali ty 
of opportunities, fuU employment, social services, equitable dislribution of 
mcome and political freedom, fulfilment of life or enjoyment,. of plenty, 
of care, of variety. The spatial imptications are clear. Mounljoy (l966) 
is clearly spatially concemed too, the least because he is a geogrrpher. 
To him, "Development applies to aU sectors (implying spalial sectors too) 
Df an economy and implies a relative change in their arder of Importance 
with the applications of science and technology, raising productivity per 
worker and releasing labour and recources for yet other productive tasks." 
If economic advancement fore-supposes mechanisation, technology, science 
and modernisalion, spalia! change is a natural concomitanl. Indeed it may 
be the raisoo d'etre. 

Pregnanl with spatial implications also is lhe divergence-convergence 
dovelopment Lheory of C. Y. Thomas (1978). To him " underdevelopment 
results from the lack of an organic link in an indigenous technology. 
between the pattern and growth of domestic resources and lhe pattem and 
growth of domestic demands and (secondly) the divergence belween domeslic 
demand and lhe needs of the broad mass of lhe population." Development. 
in Thomas view thus must be a concerted eftort at convergence af production 
and needs, the convergence of produclion and factor availability (as far as 
is reasonable) within the society. We can read clearly lOto Thomas theory 
the convergente force - of urban centres and rural foods baskets, rural 
construction and non-urban wood jclay production , lhe convergence of urban 
industry and rural raw material/food preduction, for example. No society 
in fact has been built successfuUy without this tremendous mter-relatIOnshlp 
_ this symbiosis of seclo,s, of space. Heavily implicated with this sectoral l 
soatial convergente requirement musl be the facIlllles of transport and 
communications for efficiency. 

The train of events ma)' be conceptualised in terms of a RURAL­
URBAN, POLE-PERlPHERY, CORE-PERIPHERY relationship. Someone 
many vears ago coined the term 'RURBANISATION SYMBIOSIS'. And 
and apt term it is. Consider Figure 1 (a-c). In brief he foIlowing are the 
highlights: 
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STAGE I 
For ali practical purposes, the urban modemised centre is a 
world aparl. So is the rural sector. The former is upwardly 
mobile while the latter is being downwardly degraded. In the 
urban area tife goes on as is would anywhere in a metropolitao 
setting in the U.S.A., while in the rural area the practices differ 
little from village neolithic life. In the former, things become 
cumulatively better. lo the latter area everything becomes cumu" 
latively worse. In the latter regions there are hardly any appur-

lenaoces of modernity . Negativism and fatalism are lhe arder 
of day and a persistent characteristic is outmigration of capital, 
skill, the youth, he teachers, he entrcpreneurs, in fact every 
allribute of the regions which would other wise be of positive 
benefit to the economy and the space economy. The situatioo 
can be described as HYPER /CEPHALIC with neither sector 
achieving the fuUness of mutuality thal is possible. 

STAGE 2 
In this stage of proto-symbiosis the forme r condition of pure 
subsistence in the rural sector is 'd isrupted' by an incipient 
'relation' with the crypto-urban sector. The farmers now produce 
for lhe urban workers. Somc formerly imported food is replaced 
by localliy-produced creps. Monely fIows from urbs to rure. 
Less people are inclined to abandon the rural for the urban parts. 
There is more money circulating in the rural areas. The success 
of the meassure induces the governrnent to make criticaI connec­
tioos between. the two spatial sectors - via road, rail, telepho­
nes, electrification. The urban industries can now sell more to 
the rural folk . So lhe factories gaio better economies of scale 
and plainly increase their sales. A symbiotic relationship is 
incipient. 

STAGE 3 
Stage 2 innovations are slrengthened. More farm produce and 
other materiaIs are consigned to the urban sector from the rural 
periphery. More money fIows frem lhe urban areas to the 
periphery and, in turn, money from lhe hands of farmers and 
others is used in greater quantities for the purchase of urban 
goods. Urban factories gain better scale economies as a result. 
The urban areas are now consuming more local produce and 
are importing less foreign produce whit a consequent large 
saving in foreign exchange. Whit more cash available for disposal 
in lhe rural periphery, the way is open for the growth and 
development of services and service centres. The stage is set for 
the development of a hierarchy of setl1ements to take roal. The 
triggers initiated in Stage 2 are likewise strengthened in Stage 3. 
A deep symbiosis now exisls. There is a stronger urban sector 
which suffers less frem the in-migration of hoards of rural people 
fIeeing the land. Farmers are now much richer and are therefore 
ahle to plough back substantial amounts of their eamings into 
farrn machinery. insecticides, pesticides, irrigation and many of 
the accontremenls of modernisátion. Small towns flourish in the 
erstwhile periphery. Farmers being richer can pay more taxes. 
And. because so maoy more people remain in the rural areas, 
it is now economic for the governrnent to in ject sizeable capital 
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imputs into the region in the form of public utilities , infrastructure 
of many types and so on. With thc application of science to 
farming and wilh the application of modern methods in aU their 
manifestations, food produce in the periphery is far in cxcess 
of local needs. Agro-industrial centres spring up and so the 
whole gamut of lorward and backward Iinkages, even joint Iinka­
ges. The excess produce, raw or processed is now available for 
export so that there is a way open for the earning of foreign 
exch ange in large proportions. In fact with the development of 
space and the economy of the former periphery the process of 
social moverncnt may be reversed. lnstead of an urban-ward 
movement there may even be a movement of people fcom the 
city tho rural or semi-rural arcas. The mutual upliftment has 
been attained. The symbiosis is strong and so the process 
continues. 

The ' rurbanisation ' symbiosis idea just presented seerns obvious enough. 
However, while developing countries have beeo attempting to understand 
the past in their "flight aeross the centuries" they have virtuaUy buli laUen 
into same a-spatial trop. Rarely has any government given thoughts to the 
spatial patterns inheren in poverty, the causes of these pattems and the 
known remedies for same. 
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"There i5", as Logan (1972) points out, "a growing interest in developing 
countries in the way geographic space can be organised to increase national 
rates of economic growth and to ensure that the benefits of growth are 
passed on to the greatest number of people": He stresses that the need for 
spatial planning is especia11y great in ex-colonial nations where "lhe inherited 
spatial structures remain oriented to a colonial system, and therefore, is not 
neeessarily geared to rapid eeonomic growth or nations building ..... . 
Colonialism . . . lei! countries not only economica11y backward but witb a 
spatial system tbat was not eonducive to eeonomie growth or to regional 
development involving the mobilisation of resourees for internai, as distinct 
from Qverseas markets." 

The spatial system must thus be used as an instrument in the structural 
transformation of ex-colonial developing countries. The problem then is to 
understand: 

(a) the spatial system; 
(b) why it is not conducive to enhance change; 
(c) wbat are the 'points of leverage' . 

In short the major task in developing country is "to re.orient tbe spatial, 
system to the need of and eeonomie system that is becoming inereasingly 
independent of eoloniaüsm and more dependent on internally generated 
specialisation and exebange" (Logan, 1972). That the inherited spatial system 
has its own inherent prescription for 'persistent poverty and cumulatively 
causative hypercephaHsm is evident when ODe cODsiders the recurring charac­
teristics in every developing country: 

(a) coastal orientation; 
(b) high index of peripherality in a local and global context; 
(c) utter simplicity of lhe transport network; 
(d) pole-focussed transpor! network; 
(f) quasi-functional communication system; 
(e) utterly inadequate transport system in terms of carriers; 
(g) extreme concentration and primacy; 
(h) discrete areas / regions non-integrated; 
(i) lack of regional specialisation. 

These attributes and many others conspire to create the so-obvious 
geography of development - a skewed spatial pattem and process cumula­
tively hardening and cumulatively growing more and more intractable with 
time (Figure 2) . 

We are ali , scholars and laity, grossely and perenially guilty of using 
terminology without evec and adequate perception of the meaning and 
connotation of the terms. One such concept as we have remarked is 
DEVELOPMENT. What rea11y is developrnent? And we rnake no apology 
for asking it again . If ODe \~..-ere visiting a certain country say twenty years 
after a previous visit and if one is asked, "H as there been development?" 
What would the answer be framed against The .ddresse would, of course, 
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he able to give a quick answer such as "yes" ar "no" ar "in some ways". 
G iven time, and given the seriousness of the questian one would have to 
bc far more systematic in an approach to an answer. It would be a good 
approximation to take the per capita income from the nearest Population 
Reference Bureau stalistics. But this would be a short cut not rewarding 
in is singula. use. A serious student must set out to find how the GEO­
GRAPHY of cerlain alrributes has evolved. has concentrated, has been 
diffused, has waxed and waned or has remained spatially pinpointed at a 
pale. It is very common for people, especially politicians , to boast that 
tremenctous developrnent W:.lS achieved between such and such a time, adding 
thal the GDP has grown by such and such a percentage. We have alreadv 
pointed out that it -is aI mos! a sacrilege and a betrayal of a nation to call 
something, some phenomencn, developrnent when the people are no better 
off and space is no better off. Dudley Seers was patently correct. As we 
have remarked, one can make do with lhe PQLI developed and popularised 
by Morris (1979). In terms of spatial aspects of development. however, out 
of the welter of measures one may consider the following, inter alia, but 
not incluind transport indices, lhe subject of this paper. 
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I. URBANISATION 
Number of , cities, the percentage of urban dwellers, the size of 
cities, spread of urban hierarchy throughout space. 

2. POLE-PERIPHERY 
The decre"se in the disparity and spread of modernisation, the 
internaIisation of urbanisation, the extension from the nuclear 
area (E.g. the coast) of the ecumene; lhe lessening of area 
outside of five miles lrom a hard top road . 

3. POPULATION and EMPLOYMENT 
The leveI and variety of unemployment, the rate of population 
growlh, the death rate, lhe infant mortality rate, balance of 
employment in primary, secondary and tertiary sectors. 

4. EDUCA TTON 
Percentage Df persons within appropriate age ranges in primary, 
secondary and tertiary institutions ratio of teachers to students, 
expenditure per student on education as versus say military; 
location and frequency Df educational institutions. 

5. HEALTH 
Ratio of persons to doctors, dentists, nurses, etc., number and 
distribution of hospitais, hospital beds per unit population. 
Location and frequency of health establishments. 

6. INDUSTRIAL PRODUCTION 
Production per unit populatioo of criticaI elements such as steel, 

cement, chemicals, clothing, building, material good, industrial 
raw materiaIs and '30 on. 

7. INVISIBLES 
Incorne from tourism, sales/ fental Df patents, insurance, shipping, 
currency, repatrlation. 

~. AGRICULTURA L PRODUCTlON 
Quanlily of production , variety of produetion, surplus and loca­
tion af processing (agro-industry)centres. 

9. SPA TlAL SPECIALISATION and INTERERSPA TlAL 
SYMBIOSIS 

The maximum fulfilmenl 01 space potential and inter-regional 
Irade. 

la. POLITlCAL INTEGRATION 

Spatial telescoping and the withering of the tyranny of distance. 
11. EXPORTS and IMPORTS 
The increased earnings of forei gn exchange and the lessening of 
expenditure on loreign goods imports. 

In ter~s of the progression of real change in any society 'a recurring 
decimal lS transport under which we include: 

(a) The lerrestial routeways - surfaced roads, railways; 
(b) The non-planar rocteways - airline routes: 
(c) Vehicles - cars, buses, trucks and other ~ommercial vehi­

cles, trans / carriages, planes; 
(d) The carriers of non-goods - telephones, cables. 

Transport is an extremely crucial and pivotal part of lhe development 
processo Better put it is a cardinal part of the production purpose if we 
accept, and it is easy, that the purpose of production is consumption and 
that in a world nol existing 00 lhe 'head of a pin' (Losch) the principal 
second problem of production is that of distance, a problem that aU of the 
locationists - Launhardt, Palander, Weber, von Thünen. Christaller, 
Hoover, lsard et ai have grappled with. It is simply because there is space, 
distance, time consumption, cost consumption that we have the geographic 
problem. The tyranny of distance has bedevilled man from the neolithic to 
lhe industrial age, evcn into lhe post-industrial age from lhe first Wave 
through the second into the Third Wave (Tomer, 1980). "Transport is one 
of the universal unputs in the development process and its influence is ali 
pervasive.A major United Nations report concluded that 'In most developing 
couuntries a lack of transport facilities is one the main factors in world 
poverty and a major deterrent to rapid economic and social progress'. As a 
resuIt or this lack of transport, the exploitation of natural resources has 
been retarded, industrialisation limited) trade expansion and entry into the 
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money economy indered and ... national .unity itself has been put in severe 
jeopardy. .. Progress is also dependeot on the diffusion of ideas and 
technology and ... transport communications provide the essencial mobility 
of men, goods and ideas. Aceessibility is , ,. part and pareel of materi~l 
progresso. That transport plays a key role in development is one of the 
truths to emerge from ecooomic history" (Hilling, 1973). Just why is 
transport such an evcr~prcscnt pbenomenon in developmental ehange? For 
a moment we may just randomly list some of the manifestations outside of 
transport per se wieh can indicate development in a eountry or region: 

(a) Citification; 
(b) U rban isation increasing; 
(c) IncreasiAg production of minerais; 
(d) Increas ing production of agricultural crops; 
(e) Increasing production of industrial goods; 
(I) Full use of national space and less pole /periphery disparity; 
(g) Regional specialisation ; 
(h) [oter-regional trade; 
(i) Good spatial spread of population; 
(j) High percentage of labour force in secondary and tertiary 

industries; 
(k) Low percentage of labour force in primary activities; 
(I) High index of export trade; 
(m) Low foreign debt per capita; 
(n) Good spread of educatioo; 
(o) Diffusion of modernisation; 
(p) Large scale production-cum-scale economies. 

A momen!'s reflection , too, will convince that for EACH and ALL of 
these aspects of development to fructify the cstslyst of transport is a sine­
qus-non. Figure 3 is an attempt to show some of these aspects of spatial 
life (and more) that: 

(a) affect transport; 
and 

(b) are affected by transport changes. 

Without transport, development cannot begin, much less progresso lo its 
obsence life remains bogged down by space and each regioo is seH sufficient 
as far as this is possible. Those with surplus canoot dispose of the extra 
and 'thase without enough do without. MineraIs which cannat move to the 
energy are lost forever. Products of the factories wich cannot get to the 
consume r may as well not have been produced. And without transport to 

]2 



tap the resourees of large areas and the world and, in tum, to send oul 
finished produels, settlements would remain in lhe 1980s as lhey were 
in lhe 9lh eenlury at the leveI of villages. ls it any wonder tha! Mark 
Jefferson siUed his paper "The Civilising Rails"? And is it any wonder 
lhat city and civilisalion have the same root - civis? Why, indeed, do we 
speak of someone as being urbane? JuS! why are London, New York, Tokyo , 
São Pa ulo, Chicago, Mexieo Cily the largest eities in the world? Whatever 
the histories and explanations, one eannol escape the eritieality of global 
transport connections in this scenario. Oue does not even have to be a 
geographer, nay indeed a eoUege person to relate transport and development. 
Even a most casual observe r, shown a map, say of Sao Paulo stale and the 
Amazon will eonclude, indeed diseem, that there is more development 
(produetion, population, lurnover, exehange, serviees, etc .) in the former. 
But is it lhat spatial transport development and socio-eeonomic development 
merely go together? Or is it, more eorrecUy th at they symbioticaUy grow 
IOgether causatively and repercussion-wise? If we take rural transport only, 
one can hardly do better at describing the cffects of transport net develop­
ment and socio-geographicalj economic change than the following appraisal 
taken from the Transpor! and Communicalion BuUelin lor Asia and the Far 
Easl 48 (1972). 

"The development of a weU-planned rural road system is one of 
the basie faetors contributing direcUy to rural development as a 
whole . Sueh a system faeilitates farm mechanisation, efleetive 
utilisation and mobilisation of manpower and resources and 
acess to land. lt makes rural arcas accessible to new developin& 
industrics, encourages dispersai af industries, increases employ­
ment opportunities and promotes regional development. Rural 
development reverses migration tendencies and reduces pressure 
00 cities. Spreading industrial capital to rural areas reverses mi­
gration from overcrowded urban areas ar at least encourages 
people to remain in the rural areas. 
The development DE rural transport which is a basic requirement 
for rural development and social welfare ",ilJ increase employ­
ment opportutuD ities and facilitate the provision of education, 
hea1th services and other secondary services, thlls encollraging 
the farrn people to remain in lhe rural bases. 
T he development of rural roads wiU contribute to the national 
economy by extending the markct and by providing mobility for 
people, products and natural resourees. lt also makes possible 
for governments to provide social service.s and strengthen the 
political unily of the country." 

The ide as we now wish to explore at a quantitative leve! are that transport 
development is ao iodex af deve]opment in general; that it is a precursor, a 
pre-requiremeot for evolution in its many aspeets and that it is indeed a 
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result ar a repercussion af developrnent. It is no use asking the unanswerable 
-- lhe chicken of the egg question o Transport Cvehicles, rail, road, etc.) 
induees development and is itself an infrastructural asset laid out as a resul! 
oi suggestions, needs, impetuses from the very developrnent of a country 
Of region. In short: 

TRANSPORT DEVELOPMENT 

~ 
In arder to pursue this thesis we revert to something we instinctively react 

against yet patrooise at will. We shall, eeleris paribus take per eapila ineome 
as a good , urrogate of development. We also assert that the greater the 
number of private and commercial vehicles in a country 00 part thereaf is 
an index , an indicator ' of certa in facts and trends; some such trends are: 

Ca) That there is higb production, high iDeomes, savings and 
investmeot and a higb leveI of disposable income beyond 
the needs for the basies of life which allows the aequisiton 
of sueh hardware. 

(b) That lhe higber the number of vehicles CespeciaUy co=er­
cial vehicles) per unit population implies a high leveI of 
go,ods movement - hence trade and tumover - and 
obviously, cansumptian . 

(c) That there is mass inter-regional movement - hence intense 
areal ar regional specialisation and spatial rnaximisation af 
production poteotia!. 

(d) That the greater the intensity of vehicles, so too there is a 
high leveI of productivity per unit 01 time and a maximisa­
tian of product movement per unit of time likcwise. 

, T'l test this prima lacie conception that Iransporl and developmenl are 
mtflcately and mseparably mingled we thus, first of aU, take as an index 
of transport develapment the measure of commercial and private vehicles 
per 100 persons ranking it for some 102 couotries in 1982 (Table 1). 
Lookmg at some data in a slighUy different way in te rrns of persons per 
vehic1e we find a variation as follows: 

United States of America 1. 5 Argentina 7.14 Ethiopia 55.5 

West Germany 2.43 Jamaica 12 .5 Cuba 83.3 

Uo ited Kingdom 3.19 Guatemala 31.2 lndia 142.9 

15 



TABLE I TABLE I (Continued) 
TRANSPORT AND DEVELOPMENT - DENSITY OF VEHICLES 

8.7 38 1900 41 9 
AND PER CAPITA INCOMES FOR 102 COUNTRIES Brazi! 

Fiji 8.0 39 1790 33 25 
Comm. and Per Capita Singapore 8.0 39 6620 22 289 

Countries Priva te Vehicles Rank lncome Rank D' Jamaica 8.0 39 1300 51 144 
per 100 Persons US Dol/ars Grenada 7.0 42 990 58 256 

Costa Rica 7.0 42 1020 57 225 
Un ited States of America 68.0 I 14090 4 9 Panama 7.0 42 2070 38 16 
Canada 54.0 2 12000 8 36 Soviet Union 6.4 45 6350 23 464 
Australia 52.7 3 10780 11 64 St. Vincent 6.4 45 860 61 256 
Cayman Islands 47.0 4 9400 17 169 Congo 6 .0 47 1230 52 25 
Luxembourg 46 .7 5 12 190 7 4 lran 4.5 47 2500 25 484 
1celand 45.6 6 10270 15 81 Guyana 4.3 49 520 73 576 
France 42 .4 7 10390 13 36 Botswana 4 .0 50 920 59 81 
Switzerland 41. 7 8 16390 3 25 Mauritius 4.0 50 1150 51 16 
West Germany 41.2 9 11420 lO I Guatemala 3.2 52 1120 55 9 
Sweden 37.7 lO 12400 6 16 Zimbabwe 3 .2 52 740 66 16 
Norway 36.4 1I 13820 5 36 Morocco 3. 1 54 750 65 169 
Puerto Rico 36 .4 11 3600 33 484 EI Salvador 3 .0 55 710 67 144 
Kuwait 36.0 13 18 180 2 121 AIgeria 3.0 55 2400 36 
Martinique 35.4 14 4270 28 196 Colombia 3.0 55 1410 47 64 
ltaly 35.4 14 6350 23 81 Dominican Republic 3.0 55 1380 50 25 
Japan 35.4 14 10010 16 4 Turkey 2 .6 59 1230 52 49 
Belgium 35.0 17 9160 18 I Peru 2.6 59 1040 56 9 
United Kingdom 32.0 18 9050 19 I Sri Lanka 2.5 61 330 78 289 
Denmark 31.3 19 11490 9 100 Paraguay 2.4 62 1410 47 225 
Babamas 31.0 20 4060 21 I Egypt 2.2 63 700 68 25 
Brunei 31.0 20 21140 1 360 Nicaragua 2.1 64 900 60 16 
Finland 31.0 20 10440 12 64 Phil ippines 2 . 1 64 760 63 I 
Spain 26.3 23 4800 27 16 Zambia 1.8 66 580 71 25 
Malaysia 23.0 24 1870 42 324 Ethiopia 1.8 66 140 99 1089 
Netherlands West Indies 23 .0 24 4200 29 25 Honduras 1.8 66 670 67 1 
Ireland 22 . 4 26 4810 26 O South Korea 1.8 66 2010 40 676 
Bahrain 18.0 27 10360 14 169 Sudan 1.6 70 400 76 36 
Venezuela 15.6 28 4100 30 4 Ecuador 1. 5 71 1430 46 
Argentina 15.0 29 2030 39 100 Bolivia 1.5 71 510 74 9 
Libya 14.0 30 7500 20 100 Gambia 1.3 73 290 82 81 
Israel 13.9 31 5360 25 36 Pakistan 1.3 73 390 77 16 
Trinidad and Tobago 12.0 32 7000 21 121 Cuba 1.2 75 1400 49 676 
Antigua 12.0 32 1730 45 169 Liberia 1.2 75 470 75 O 
Chile 12.0 32 1870 42 100 Indonesia LI 77 560 72 25 
Bulgaria 11.0 35 2900 35 O Cameroon LI 77 800 62 225 
Barbados 11.0 35 3930 32 9 Ghana 1.0 79 320 79 O 
Mexico 11.0 37 2240 33 16 Chad 0.8 80 90 101 441 

(Continued) (Continued) 
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TABLE I (Conlinued) 

India 0.7 81 260 88 49 
Central African Republic 0.6 82 280 82 O 
Haiti 0.6 82 320 79 9 

B. Faso 0 . 5 84 180 94 100 

Niger 0.5 84 240 89 25 

Malawi 0.4 86 210 93 49 
Madagascar 0.4 86 290 82 16 

Afghanistan 0.4 88 160 96 64 

Benin 0.4 88 290 82 36 

Tanzania 0.4 88 240 89 1 

Nigeria 0.4 88 760 63 625 

Mali 0.3 92 150 97 25 

Guinea 0.3 92 300 81 12 1 

Vielnam 0.3 92 150 81 121 

Uganda 0.6 92 220 92 O 

Bhutan 0.2 96 85 102 36 

Burundi 0.2 96 240 89 49 

Rwanda 0 . 2 96 270 87 81 

Bangladesh 0.12 99 130 100 1 

China 0 . 10 100 290 82 324 

Burma 0.10 100 180 94 36 

Angola 0.06 102 670 67 1225 

SOURCE: Basic Data fram The Economist, WORLD IN FIGURES and 
Population Reference Bureau, WORLD POPULATION DATA 
SHEET. 1985. Ali arrangements and rankings by the author. 

Tanzanja 250 . 0 
Burundi 500.0 
China 1000.0 

Unlike most writers in the past we purposely use the index 'vehicles' 
instead af 'cars' because we think it absolutcly crucial to include commercial 
veh icles, the ver)' movers of the fruits of industrial development. We next 
take as the usual surrogate for ali development the commonly available 
per capita income in US dollars. These are also shown and ranked in Table 
I. But we may, for these same twelve countries show the range in thousands 
of US dollars: 

U n ited States of America 
West Germany 
United Kingdom 
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14. I 
11.4 
11.5 

Argentina 
Jamaica 

Guatemala 
Tanzania 
Burundi 

China 

2.0 
1.3 
1.1 
0.24 
0.24 
0.29 

Ethiopia 
Cuba 
India 

0 . 14 
1.4 
0.26 

Using lhe Speannan Rank Correlation Method we work as follows: 

Correlation lndex 

6:>:d' 
y 1-

s N' - N 

6x 13171 
1 -

102'-102 

79026 
1 -

106 1208--102 

79026 
1 

1061106 

1 - 0.0744751 
+ 0.93 

It will be seen that ao extremely high positive correlatioo of 0 .93 is 
achieved, an index whithin the O. I % confidence Iimit. Celeris paribus. 
then, and taking into account aberrations and explainable pecularities we 
cao aver lhat, cederis locibus a country cannol achieve development without 
access to a large number af carriers per unite population. Developrnent 
meaos movemeot. But movement implies goods to move and, of course, 
this cannot materialise unless there are meaos to move them. How can ODe 
unravel this cycle? What comes first? AI one can say is that the bond is 
clear. The two measures, to put it simply, go together almost everytime -
causatively aod repercussionally. 

Next we consider the all-important measure of areal net. The simplest 
and most obviaus index of transport caver is some measure af density per 
unit area . Some scholars if asked to say which of three Of more countries 
or regions in a country is lhe most developed would answer "Just show 
me maps of their transport network." A network takes time to evolve. It is 
to a large extent an ordely almost evolution as portrayed in that most-used 
model of Taafe et aI ( 1962). lf two regions have nets of lOO miles and 
5 miles of roads respectively for 100 square miles each then the assumption 
ooe can make, a safe one, is that in the former case the nel evolved to suit 
the demands of the population, the trallic, the trade of the area . Network, 
don 't graw of their own accord. They are not laid down haphazardly and 
purposelessly. Tbey are part of and contribute to the grand scheme of things. 

It is also obvious that this index is merely an extcnsion of the index in 
Table I - number of vehicles for a network grows to accommodate the 
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f10ws and frequencies and the time budgets of a society moving headlong 
into modernisation. In Table II we have laid out the quantum of paved 

TABLE 11 

roads and rail in aggregate and per 1000 people for 97 countries across TRANSPORT AND DEVELOPMENT - AREAL DENSITY 
the development spectrum. We may show the range by listing a few coun- OF TRANSPORT NET AND PER CAPITA INCOME 
tnes in terms 01 road/ rail per 1000 population. 1982/ 83 

Australia 55.2 Austria 15 . I Cuba 5.0 
km Paved Rank Rank Diffs. Per cap 

United States of America 28 .9 Greece 11.1 Puerto Rico 2.7 Countries Papul 'n Paved roads road lncome PCI in 
Sweden 23.5 Poland 9 .0 Nigeria 1.0 (mill) roads and rai! 1985 US$ 'Rank2 

China 0.3 1982 and rai l per per 
rai! 1000 1000 

Uganda 0.2 (000) pop'n papo 

Chad 0 .05 
Switzerland 6. 47 72 11 . 13 15 16390 I 196 

.. United States 232.06 6700 2R.87 5 14090 2 9 
In addition to the relationships described above we must take the view, No rway 4 .11 88 21.41 Y 13820 3 36 

inter alia, that the greater the net of road and rai! per 1000 population: Sweden 8.33 196 23. 53 8 12400 4 16 
Luxembourg 0.37 5.41 14.62 12 12190 5 49 

(a) The richer the country had to be to bui!d that infrastructure Canada 24.63 996 40.44 3 12000 6 9 
Oenmark 5.12 73 14.26 13 11490 7 36 

in the lirst place. W. Germany 61.64 518 8. 40 24 11420 8 256 
Auslralia 15.17 837 55. 17 I 10780 9 64 

(b) The transport net is serving a carryng capacity commensurate Finland 4. 83 81 16 .77 10 10440 10 O 
with its density. France 54.22 1536 28.33 6 10390 11 25 

Icela nd 0 .24 12 .60 52 .50 2 10270 12 100 
(c) The higher the levei 01 inter-regional symbiosis and hence l apan 118. 45 1148 9. 69 19 10100 13 36 

the smaller the periphery or areas outside the ecumene ar N eth erlands 14 .3 1 112 7.8 26 99 10 14 144 
'pale'. Austria 7. 57 114 15 .06 11 9210 15 16 

Belgium 10 .00 131 13. 10 14 91 60 16 4 
(d) The higher the political integration and nationalism and thus United Kingdom 56.28 384 6 .82 28 9050 17 121 

the. lower the levei 01 'feeling of neglect'. N ew Zealand 3 . 16 100 31.64 4 7410 18 196 
Trinidad/ Tobago 1.1 7 6 .36 32 6900 19 169 
Jtaly 56.64 317 5 .60 39 6350 20 361 

It seems obvious just by at the randomly chosen twelve countries above. East Germany 16.70 13 3 7.96 25 6000 22 9 
Israel 4.02 13 ' 3 .23 46 5360 23 529 

Again we take per capita income for 1985 as a surrogate 01 developrnent. Ireland 3.48 94 27.01 7 4801 24 289 
For the very same countries listed above we lind income in thousands of Spain 38.00 338 8 .80 21 4800 25 16 
US dollars as foUows: Czechoslocakia 15 .37 159 10 .3 4 18 4500 26 64 

Martinique 0.33 1.8 5.45 41 4270 27 576 

9 .2 Cuba 
Venezuela 14 .75 21 1.42 58 4100 28 900 Australia 10 .8 Austria 1.4 Greece 9 .80 109 11 . 12 16 3970 29 169 

United Slates of America 14 . 1 Greece 4 .0 Puerto Rico 2.0 Barbados 0.25 1.64 6 .56 30 3930 30 O 

Sweden 12.4 Poland 1.8 Nigeria 0.8 
Suriname 0 .41 2.7 6 .59 29 3520 31 4 
G uadeloupe 0 . 34 2 5 .88 38 3300 32 36 

China 0 .3 Pueno Rico 3 .30 9 2.73 48 2890 33 225 

Uganda 0.2 
Yugosla via 22 .65 143 6 .3 I 33 2570 34 I 
Uruguay 2.95 8.0 2 .7 1 49 2490 35 196 

Chad 0.1 South Africa 31.01 5 .0 1.6 56 2450 36 441 
Mexico 73 . 01 80 1.10 63 2240 37 729 

The co-relation is inescapable. Rich countries have dense nets per unit Argentina 28.43 242 8. 51 23 2030 38 225 
SOllth Korea 39 . 33 57 1.45 57 2010 39 324 population. Put to the Spearman Rank CorreIation analysis a positive 

correlation index of O. 84 is achieved, a correlation well within the O. 1 % 
confidence limit. (Continued) 
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TABLE Il (Continued) 

Rumania 
Hungary 
Brazi! 
Malaysia 
Poland 
Paraguay 
Colombia' 
Cuba 
Dominican Republ ic 
lamaica 
Tunísia 
Canga 
Turkey 
Belize 
St. Lucia 
Peru 
Costa Rica 
Grenada 
Botswana 
Nicaragua 
Swaziland 
St. Vincent 
SL. Kitts/Nevis 
Thailand 
Cameroon 
Phil ippines 
Nigeria 
Zimhabwe 
Ivory Coast 
EI Salvador 
Egypl 
Honduras 
Zambia 
"Indonesia 
Guyana 
Liberia 
Sudan 
P3kistan 
Kenya 
Sri Lanka 
Haiti 
Ghana 
Beoin 
China 
Rwanda 
Jndia 
Somalia 
Niger 
Tanzania 
Uganda 

22 

22.64 
10.70 

126.81 
14.77 
36.23 

3.37 
29 .70 
9 . 80 
5 . 74 
2 . 2 
6 . 67 
1.62 

16 . 31 
0.15 
0.124 

18 . 79 
2.32 
0 . 106 
0 .80 
2 . 92 
0.60 
0.10 
0.05 

48.49 
8.87 

50 .74 
82.39 
7 . 54 
8.57 
5 .00 

44.67 
3.96 
6.16 

153.03 
0.92 
2.11 

19 .45 
87. 13 
17.86 
15 . 19 
5 . 20 

12.24 
3.62 

1008 . O 
5.28 

711.66 
5.12 

83.29 
19.11 
14.06 

106 
95 
83 
25 

325 
1. 31 

1M 
49 

6.4 
4 .9 

12.10 
1.60 

35 
1.6 
0.8 
6.3 

10.9 
0.8 

5 
2.00 
3.0 
0.3 

0.314 
34 

3.6 
24 
75 

1.3 
8 

2. j[ 
34 

2 51 
6 

33 
0.9 

I. 20 
7.5 
62 

9.3 
9 

4 .3 
8 .95 

1.3 
261 

7 
460 

2 . 15 
8.01 

10.6 
3 

4.68 
8.88 
0.65 

. 69 
8 . 97 
0 .39 
2 .63 
5 . 00 
1.12 
2.23 
1. 8 1 
0.99 
0.76 

10 .67 
6 . 45 
0.33 
4.70 
7.55 
6.25 
0 . 68 
5.33 
3. 00 
6.28 
0 .7 
0.4 1 
0.47 
0.9 
1.7 
0.933 
0.42 
0 .76 
0.63 
0.97 
0.20 
0 . 98 
0.48 
O 38 
0.71 
0.52 
0.6 
0.83 
0.74 
0.36 
0.25 
1. 33 
0 .65 
0.42 
0.10 
0.55 
0 . 2 

45 
27 
77 
55 
20 
88 
50 
44 
62 
51 
52 
64 
70 
17 
31 
91 
44 
27 
35 
76 
43 
47 
34 
74 
86 
83 
68 
53 
60 
84 
70 
78 
66 
96 
65 
82 
89 
73 
81 
79 
69 
72 
90 
94 
59 
76 
84 
98 
80 
96 

1988 
1905 
1890 
1870 
1800 
1410 
1410 
1400 
1380 
1200 
1290 
1230 
1230 
1140 
1060 
1040 
1020 
990 
920 
900 
890 
860 
820 
8 10 
800 
760 
760 
740 
720 
710 
700 
670 
580 
560 
520 
410 
400 
390 
340 
330 
320 
320 
290 
290 
270 
260 
250 
240 
240 
220 

40 25 
41 1% 
42 1156 
43 144 
45 625 
46 1764 
47 16 
48 16 
49 169 
50 I 
51 I 
52 144 
52 324 
54 1369 
55 576 
56 1225 
57 169 
58 961 
59 576 
60 225 
61 324 
62 225 
63 841 
64 100 
65 441 
66 289 
66 4 
68 225 
69 I 

70 196 
71 I 
72 36 
74 64 
75 441 
76 121 
77 25 
78 121 
79 36 
80 I 
81 4 
82 169 
82 100 
84 36 
84 100 
86 729 
87 100 
88 16 
89 81 
89 81 
91 25 

CCantinued) 

TABLE II (Continued) 

Malawi 
NepaJ 
Afghanistan 
Zaire 
Mali 
Vietnam 
Ethiopia 
Bangladesh 
Chad 

6.27 
15.40 
16 .79 
30.82 
7.34 

56 .7 1 
32.78 
92.62 
4.64 

6 
5. I 

19 
7 

2. I 
13 
76 

6.6 
242 

0.96 67 
0.33 91 
1. 13 61 
0.227 95 
0.29 93 
0.4 60 
1.3 87 
0.07 99 

.052 100 

210 
170 
160 
160 
150 
150 
140 
130 
90 

92 625 
93 4 
64 1089 
94 J 
96 9 
96 1369 
98 12i 
Y9 O 

100 O 

SOURCE: Data on Population from: Economist, Worfd fn Figures, 1984 
z Data on Income from Pop. Rereference Bureau, World Populatiult Data 

SlIeet 
Data on Rail and Ro.ad from n,o I; IRTU, World Tra/lsport Data, .1983., 
Soulh 120 (Supplement Df Sowh, October 1985), 

In common parlance and in common knowledge and planning transport 
hardly ever goes alone. 'Transport and Communicatios' has almast become 
one word, maybe hyphenated. These Iwo simply cannot be separaled ane 
from another. One is to a poiot useless without lhe other. In any case oDe 
is stvmied. less effective ralhe r impotent, without lhe bolstering effect of 
lhe other. ' 11 is true that Ihere is â certain amount of tautology involved 
here for the former term implies the means of/and the moving of people 
and goods whereas the latter, au fond has todo, inter alia, whith lhe movement 
of ideas, knowledge, command, requests, greetings aDd 80 on. The modem 
age, of course, is characterised by a kind of communications which boggles 
the mind and could never have been conceived even ten years ago. We 
refer, of course, to carth-sensing satellites and communication satellites which 
lilerally make lhe world ane big village. But in this paper we shall deal 
merely with a very old means of communication which. has, in its own 
way Iransformed the warld af distances. We refer to the telephone. The 
density of telephones in a given area portrays (reflects) a number Df truths. 
Inter alia, these may be listed: 

Ca) More telephones per unit of population is a reflection 01 inco­
me Dr the cconornic ability of a population to secure such 
assets. 

(b) The telephone density refiects the technology, the competeoce 
of a nation. 

(c) The telephone density implies an ° equivalent oeed for and 
use oi such facilities. 

(d) The number of telephones ao order of tripsaving, time 
saving, gasolene saving, etc. which would not be possible 
in a cornmunication-starved country. 

00 lhe last point it is criticai to refer to the paper on "Time and 

23 



Decentralisation" by Spreng and Weinberg (1980) brought to Our attention 
by Dr. Emery Castle, President of the Resources lor the Future in his I y~u 
Presidential Report (1980). It is worth quoting Castie at length: 

"There now is widespread recognition of the importance of 
energy, but there as been much less discussion of time and its 
valu •• Perhaps this ii because it often is assumed tha! the amount 
of time available to any of us is fixed , and there is littie we 
can do about il. Yet a momen!'s reflection will demonstrate how 
incorrect such a notion is. In addition to longer life spans, we 
value highly those things which further the amount of time 
available to us and which make possible the more efficient use 
of time. We drive cars rather than walk ar take public transpor­
tation. we reach for tbe telephone rather Ihan pen and ink and 
we use airplanes rather than raios or ships. The increased value 
of buman lime as heen associated with economic development: 
indeed il may be considered and index of sucb developmenl." 
(Page 7, Castle, 1980). 

There is little need to belabour the role of a time saver like telephones 
in the total context of devclopment which, for a1l practical purposes is 
synonymous with improvemenl in access to tbe good things in life and the 
lessening of the pains of living - more good, less bad. 

For a1l the countries in lhe world telephone density varies from a high 
of 107 I per 1000 people to I per 1000 people. Per capita in come (1982; 
varies fram a high of US$18000 to a low of US$90. 

In arder to highlight the hierarchl' we mal' note the telephone densities 
per 1000 population for a few countries: 

Monaco 
Denmark 
Itall' 

1071 
669 
361 

Guadeloupe 
Soviet Union 

Antigua 
Ethiopia 

Zaire 

3.3 
3.4 
1.7 
0.14 
0.16 

Egypt 0.7 
Malawi 0.2 

India 0.3 

Intuitivell' we know that this list is also an order of merit of total 
development ar development as measured bl' any single indexo We may 
thus look ai income leveis for these very countries thousands of US dollars. 
The order reads as follows: 

Monaco 
Denmark 
Itall' 

11.0 
11.5 
6.4 

Guadeloupe 3.3 
Soviet Union 3 .4 
Antigua 1.7 

Egypt 0.7 
Malawi 0.2 
Judia 0.3 

Ethiopia O. 14 
Zaire 0. 16 

The same arder obtains. The co-íncidence is toa exact to be haphazard. 
To test the hunch tha! these !wo phenomena are related and, bearing in 

mind I.hat per capita income is reflective of a range of indices combined in 
one index (Smith, 1979, pp. 72) we have produced Table lI!. We first 
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TABLE III 

COMMUNICATlONS and DEVELOPMENT 
Telephones and Income 

Countries 

Monaco 
Bermuda 
Sweden 
United States 
Switzerland 
Canada 
Denmark 
Luxembourg 
New zealand 
Finland 
Netherlands 
Australia 
France 
United Kingdom 
West Germanl' 
Norwal' 
lceland 
lapan 
Austria 
Belgium 
!tall' 
Singapore 
Bahamas 
Israel 
Spain 
Greece 
Barbados 
Puerto Rico 
Czechoslocakia 
Ireland 
Martinique 
Guadeloupe 
Kuwait 
Portugal 
Bulgaria 

1982 

Telepbones 
Per 1000 

Pop. 

1071 
846 
828 
788 
741 
624 
670 
669 
594 
552 
544 
531 
498 
495 
488 
485 
480 
479 
321 
387 
361 
343 
340 
333 
327 
303 
267 
231 
210 
208 
196 
154 
151 
146 
139 

Rank 

I 
2 
3 
4 
4 
8 
6 
7 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
27 
29 
30 
31 
32 
33 
34 
35 

Per Capita 

Income USS 

11,000 
13,000 
12,400 
14,090 
16,390 
12,190 
12,000 
11 ,490 
7,410 

10,440 
9,910 

10,780 
10,390 
9,050 

11,420 
13~820 
10,270 
10,100 
9,210 
9,160 
6,350 
6,620 
4,060 
5,360 
4,800 
3,970 
3,930 
2,890 
4,500 
4,810 
4,270 
3,310 

18,120 
2,190 
2,900 

Diff. in 
Rank 

Rank' 

II 100 
5 9 
6 9 
3 1 
2 Y 
7 I 
8 4 
9 4 

21 144 
13 9 
17 36 
12 O 
14 I 
20 36 
10 25 

4 144 
15 4 
16 4 
1\ 64 
19 1 
24 9 
23 1 
32 81 
25 1 
27 4 
33 49 
34 49 
39 144 
29 O 
26 16 
36 25 
37 25 

1 1024 
42 64 
38 9 

(Continued) 
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TABLE III (Continued) TABLE JI[ (Contioued) 

Hungary 121 36 1,905 45 8 1 Haiti 5 76 320 8 1 25 
Argentina 103 37 2,030 44 49 Lesotho 4 80 410 76 16 
Uruguay 99 38 2,490 40 4 Paltistan 4 80 390 77 9 
Poland 97 39 1,800 49 100 [ndia 4 80 260 85 25 
Panama 93 40 2,070 43 9 Cameroon 4 80 800 65 225 
USSR 89 41 3,400 36 25 Uganda 4 80 220 87 49 
St. Kitts 73 42 820 64 484 Indonesia 3 85 560 73 144 
Mexico 71 43 2,240 41 4 Sierra Leone 3 85 380 78 49 
T rinidad/Tobago 69 44 7,000 22 484 Ethiopia 3 85 140 92 49 
SI. Lucia 64 45 1,060 57 144 Nigeria 3 85 760 66 361 
Brazil b2 46 1,890 46 O Mali 2 89 ISO 91 4 
SI. Vincent 58 47 860 67 400 Chad 1 90 90 94 16 
Veoezuela 48 48 4,100 31 289 Bangladesh 1 90 130 93 9 
Colombia 57 49 1,410 52 9 Burma I 90 180 89 1 
Jamaica 55 50 1,300 55 25 Rwanda , J 90 270 84 36 
Grenada 52 51 990 59 64 Zairc J 90 160 90 O 
Chile 51 52 1,870 47 25 
Antigua 43 53 1,730 50 9 SOURCES: Data on Telcphones from: Economist World in Figuras, 1984 

Belize 43 53 1,140 56 9 Dala 011' Popubtion from: Pop. Reference Bureau World Popu-

Suriname 43 52 3,520 35 400 lalion Dala Sheel 

Malaysia 42 56 1,870 47 81 A li cauculal ions by lhe authOl. 

Cuba 37 57 1,400 53 16 
Ecuador 33 58 1,430 51 49 lisl tclephone density in descending arder for ninely-four (94) countries 

Duminicao Republica 30 59 1,380 54 25 and lhen set out the matching per capita incomes, ranking same. To find 

Guyana 28 60 520 74 196 the o;;cientific relationship, again we use the Spearman Rank Correlation 
Peru 27 61 1,040 58 9 rnethnd of analys is. Having once in this paper set out the formula and the 

Bolivia 24 62 510 75 169 details of the work ing we need here only that the correlat ion index this time 

Nicaragua 22 63 900 62 1 within the 0.1 % confidence leveI. Such a high correl at ioo speaks for itscl!. 

Gaboo 21 64 4,520 28 126 Communications promote devclopment and development in turn promotes 

Botswana 15 65 920 61 16 more communications: 

EI Salvador 15 65 710 68 ~ COMMUNICATIONS -> DEVELOPMENT 
Dominica 13 67 no 60 49 
Egypt 12 68 700 69 1 

COMMUNICATIONS <- DEVELOPMENT 

Kenya 12 68 340 79 121 CONCLUSION 
Ivory Coast Ii 70 720 67 9 
Zambia lO 7 1 580 72 1 There is little need for an extended statemenl. Historical and present-day 

Honduras 7 72 670 70 4 evidence clearly and unequivocalJy indicate that lhere can be no development 

Angola 6 73 670 70 '1 without the setting down Df a modem, efficieot well-managed complexity 

Gbana 6 73 320 8 1 81 af transport and communications - minimally, the ways the means of 

Sri Lanka 6 73 330 80 49 movement - the paths 00 the surface, in the air and 0 0 wires. We cannat 

Tanzania 5 ,76 240 86 100 wait for lhe repercussional chain. That, will come. We need to build up 

Benin 5 76 290 83 49 the infrastructure and ali lhings will then fali in place. 

Malawi 5 76 210 88 144 This paper is only in a 'eose partial. We have noí dealt with air traveI 
Dor informatian, Dor news papeIS, nor satellites or television and radio as 

(Continued) these cao be subjects of separate papers. 
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