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ABSTRACT ) .

-

This dissertation pressnts for the Caribbean a normative t}.nory of
interisland transport which combines premlses drawn from Caridbean expe-
rience with the notion of distance to arrive at a view of the way ir which

transportation might ha enced the development of a regional economy.
. |-

.It seeks to show how the {htroduction of new forms of transportation would
affect the relatlonship of ividual hhmil to the reglon, and thoir
chances of becoming ‘¢entres of ‘economic activity for ‘the rog&on' as a vhole,

; The developments in interisland shipping in the Caribbean since 195 '
are then interpreted in the 'light of the ideas presented and an attempt is
made to trace the relationship between transportation develomment and in-
equalities. of t;-.a. up to 1970. The year 1955 saw the beginning of a re-
gioml'shlpplng nrvlco' for which island ‘governments wers fully responsible,
and 13 therefore considered n‘;o point at which regional transportation
policy could begin to be held accountable for later developments., To esti-
mate the likely effects of changes in transportation arrangements, Markov
ohu:n estimates of the cutcume in the absence of change were made. Compa-
risons with t:ho‘ actual changes in trade allowed a judgment of the relation-
shq;'\p between interisland transportation and regional m.qunllty‘ The
nnglngc indicatad that initlal endowment accounted ror fnr less, and trans-

porut.lon change for more of tho subsequent lnequalities of trade than has

been accepted in the past. / 2
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la p;\'nnto thise propose une thforie normative de transports inter-
insulaires pour les Caraibes. Dea pu'uluu u.r'c'n\do l'oxp‘rhm
- paraibe ont été assooides au facteur distance afin d'établir la fagon
dont les transports auraient pu agir sur le d‘nlgppunnt d'une ‘gonalo
régionale. Notre théorie vise 3 démontrer de quelle manisre 1'intro-
duction de nouveaux mayens de transport modifierait les rapports d'une
e particulisre avec la région ot les possibilités que 1'1le pourrait
avoir de devenir le centre ‘cononiquo de la r‘q.on on_t.ﬁro.
L'évolution du commerce maritime aux Carafbes de 195 3 1970 est
interprétée selon cette conception et on cherche a expfiquer le llen o
entre 1e d‘vlnloppomm. &n transports et le desequilibre des ‘ohcn‘u.
L'année 1955 a vu 1la mise sur pied d'un service maritime regional dirigé v
par 1es gouvernements insulaires eux-wemes: o'est & cette date que la '
politique régionale des transports peut Stre considérée cowme responsable
de ws d‘nloppuonu. Pour déterminer les eoffets possibles des
modifications.au réseau de transports maritimes, on a r&m;;j les proba-
Bi1itéa en termes de chalnes d; Markov. Des comparaisons ‘?ubnu entre
ces r\yp?".hhn ot les transformations réelles du commerce maritime ‘nous
ont permis de juger des rapports sntre les transports interinsulaires ° i
et les inégalités réglonales. On conclut, contrairement i la psnsde ‘
contemporaine, que le désequilibre des échanges ressort moins des condi-
tions naturelles favorables que des changsments dans la structure des

i LY

transports. ¥
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INTRODUCTION

‘ . ; " The ot{grts te pursue some form of sconomic integration in the
Commonwo‘ithk¢ar1bbonn in the post-war period haig brought to the fore
e problem of distance and isolation. In particular, fundamental questions
have bsen ralsed about the location of facilities and, more recently,
industries; aﬁqpt the nature of interisland transport, and,about the
widening: ;up between the units of the region. Despite these long-standing
‘problems and the volume of literature.which has been published on the
question of integration, there is as yet no explicit treatment of the
a;}acts of distanco on any of these problams in the Caribbean.
The procass of integration 1is, in the broadest sense, a reorganisa-

tion of space, a re-ordering of the effects of distance, or, as Janelle

has shown, a changing of place utilities by means of innovations in trans-

AT 5o X p
A )
.

port.1 In tie interisland context of the Caribbean, therefore, any attempt

) 4t integration should be based on a thorough understanding of the charac-
. teristics of distance inherent in the system which the process\o ;cononlch .
integration is geared to transform. The central propesition here is that
economic 1ntegﬂ:t10n of the Caribbean 1mglles~a spatisl integration which,
ue(fhall‘grgue. will derive its logic from the mannet in which transport
innovations and structures are used to changs the utilities of places in
the systeam. In attempting to explore the effects of distance on the pattern
of location, to specify the appropriate structural propertiss of the inter-

»islagd shlpping network, and the tendenclies towards reglonal equality or

inequality, this thesis makes its contribution to the literature on Carib-
o ’
bean economic development.
' ]
In terms of conventlonal transportation geography, this is an attempt

to explore the way in which transport can be ussd to achieve ths goals of

e e — -
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sqciety. It, therefore, is a study which responds to the question--for

what purposse transport? In a recent survey of transportation googrnphy,z
Elliot Hurst noted two tendencies in published vo;k. First, there has been
a relative sophistication of the technical analysis of transportation
structures, principally through the use of graph theory in network analysis,
linen;- programming, and its extenslons. Secondly, thers has been axtensive
treatment of the functional aspect of transport and its assoclation with
sconomic development. Ths major limitation he noted was the absence of
research aimed at exploring the notion of purpose in transport development.
The purpose of individual transport networks, or how societiss harness
transport to achieve national goals represent, in his view, the points of
departure for significant new research in the geography of transportation.
The absence of iochnléuas to deal with the question of purpose could hardly
be surprising, since this requires a study of policy over the long term and
doos’not offer the degree of precision befitting the sophisticated analysis
which techniques developo& for tg; analysis of "problems" in the short tem
make possible. In exploring the relationship betweén interisland transport

and the reglonal of the Caribbean, this thesis offers some insight

on /from official bodies in the Caribbean. In this vay a
contribuiion is made to that Enowlodge which is necessary for the formula-
tion of a more gansral theory of transport and society so lacking at the

'
i
.

present time.
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Organisation of the thesis

The present thesis asks not how does society resolve a {transport
problem, but rather how does transport serve to resolve probl .\of soclety--
in this case, regional integration and inequality. To deal} squality
and inequality ralses the problem of justice, which is a t\;:mtive question.
Like othar discussions of Justice, this thesis presents a normative t.hoory—‘-
one of interisland transport. But normative t.heory. is by definition un-
verifiable, in that it outlines only what ought to exist. Its use as an
interpretive device can be justified to the extent that 1its premlses can
be shown to be relevant. Chapter One of this thesis therefore examines
developments in the Caribbean so as to derive meaningful pramises for a
theory of interisland transport, and to specify the economy to which the
theory refers. Now any theory of transport embodles, melicit]\v or ex-
plicitly, a theory of location. Hence the normative t};eory presented in
Chapter Two of this thesis is a theory of interisland traﬁsport and location,
but the propositions on location are dependent on those about trmsport.\

By Ainverting some of the normative arguments, an attempt is made to dsrive
the degree of cholce associated with some of the rigid thet;rotical proposi-
‘tlons, for, as Harvey polnts out, "particular theories or models are not

in themselves status Q\;o, revolutionary or counter-revolutionary, but only
assume a status by virtue of the kind of analytical framework thay provido."3

In Part Two the primary data on interisland sHipping are analysed and
interpreted in the light of the theory presented. The year 1954 is impor-
tant as it represents the end of the old system and the beginnings of re-
glonal government activity in interisland transport. The network existing
in 1954 is reconstructed as a base from which to discuss the changes that

’

followed. The main stages of government activity and network change since

1954 are then outlined and traced up to 1970, as are certain aspects of the




4
. ”’ N
location of activity. 'n'mu form the basis of the discussion in Chapter ’
> ( Six of the pnttor;as ot ow and the tendencies tovards inequality which
have enmergéxi since 1954. This pattern is then compared with patterns
derived from a Markov chain analysis, in which the matrix of the transport

network of 1954 is us}’odwprobnbuny matrices whose limiting
vectors describe the tandencies mhokent 1: the transport network before

e

the changes after 1954, The transition\probé#bilities are derived from
this matrix in a number of ways and the limiting distributions are com-
pared with the actual distribution of tradp. From these, an assessment

v is made of the likely effect of the changes\ in transport on the inequali-

e

ties of inter-regional trade.

5 v E

LITERATURE REVIEW

Caribbean Shipping: 1945-71

H_l')yno Commissioners 1945,--Although political and economic integratlon

.
have been a central concern of politicians and academics in the Caribbean

over the last twenty years, the study of transport has only recently com-
Y
manded any attention. The Moyne Commissioners reported in 1945 on the
&
state of interisland transport and made recommendations.

Caribbean Cumission: 1950-56.-=Little action on shipping seems to have

followed the Commissioners' Report. But the Caribbean Camission atteapted

an invenjory of resources avalilable to Caribbean traders in the early 50%s.

Two publications emerged: one, a summary of problems in interisland trans-
port; which highlighted the situation, and the other the results of all
available 1nfomtion.5 This survey represents the best data for the early
50's ’nd. while much pertinent information is missing, seems unlikely to

be surpassed., Its reliability is considersd the best that can be expected

o ——— — A . A~
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for the early 50's, the more so because of its source. At that time, the
( Caribbean Commission was engaged in a serles of surveys of variocus aspects
" of the.economlies of .tho region.
Further light l.a thrown on the network of the 50's by Doran in an
article publi;};od in 196'4.6 He sxamined registries in the Lsewards for
Gy 1957 and his data give some details for, 1956;~-‘.mu for ugi.tnuom and
tonnages, coupled with flow dlagrams for December 1956.

The Federal Period 1956-62,==The attempt to establish a federation high-
lighted the problem of interislard tr;nsport. Canada's gift to the "new
nation" of two. ships made 1;\possiblo for a schedulsd service to be attnptd:\\
. " Gut of this came a study of ri-olfht rates which attedbted to outline a
reasonable freight rate structurs.’ Little had been attehpted in this
field boforo. msmch’ as there had been no rogiom]ﬁ.’urvico Far which each
government had a contribution to make and a commitment for service,
An even more general survey of transport in the region is D,A. Smith's

8 Here the intention was to compare the role of

Ph. D. thesis of 1959.
transportation in the Eastern Caribbean with Hawali; hence the level of

generality. The most interesting result was the recognition of the import-

ance of the incidence of political A\ithority. A single authority in Hawail
was able to implement a regional air transport system as the mtogutlngl
link, while many decision makers in the Caribbean wers unable to establish
an integrated system, either by air or sea., The truth of this is still
with us {odly.

‘Federation to Carifta 1962-71.--The renswsd attempts at regional integration

in the 1960's which culminated in the Carifta agreement once again highlighte
od the paucity of information on interisland shipping. The Economic Commis-

0 sion for lLatin imerica provided assistance and a survey report on small
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vessels was published in 1270.9

This was very much the same sort of report
as that of the Caribbean Commission in 1954 and was an At.toapt&t.o take
inventory of the facilities avallable. Most of the data was for the year
1968. Of interest is an article by Adams on maritime activity in the
Gromd.lnos. )

Tvo papers of a different nature appear in the literature, The firat
is an outline study of a systems approach to transport which seeks to use
a linear programming model to produce a system of {lows betwsen and from
the islands which minimises costs for the system, and at the same time to
predict where and when port improvements are necessary. No results are
published for any test of the model but the project mr\}gg\y{d‘}g that
time (19'?1).n The second is a paper by McDonald which recommends the \Ixco
of linear programming as a means of solving the transportation probleas
of the Caribbesan and outlines what a linear program should loolf 111(0.12
The Caribbean office of the Bronomic Commission for Latin America and the
Carifta Secretariat have, since 1970, comducted a number of studies on
shipping in the Garibbean. These are unpublished and have besn restricted

to eirculation in goverrment circlos.n -

Caribbean Economy

Regional.~~The publication of regional studies has reflected the current
thrust of the regional interest. The early federal attempts gave rise to
studies of the political approach to regionalism. These effects at politi-
cal integration are well chranicled in Sir John Mordecai's study of the

14 vhile Springer provides an assessment of “the Fede-

Federal Negotiations,
ral venture,l3 Earlier background studies by Lowenthal and gmpor described
the economy and resources of the region and provide a good uﬁdnrpinnlng to

the works of Hordmi.16 In the sixties the work of Demas, Best, and
" —
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Brewster and 'n;ms provid.nd a central focus for much of the work on
economic Ly(o?ntion.m w!'xno Segal and Pnh:fork deal with the politiocs
of roglom’lisn in the sixti.u.m .

Island.--Much attention has been g{von to the larger islands by academics.
The Jamajcan economy has been described in standard economic terms by
Palmer ;nd Jefferson, Trinidad by Seers and Havelock Brewster, Barbados
by Bonn;tt. Bethel and Armstrong, Daniel and I-‘rancis.}q The smaller is-
lands have been described in the same way by 0'Loughlin, while Bryden has
provided a good description of the .at.ruétural changes in the Ipo::rdls and
Windwards of the 1960's.2® The approach to the econcmy through the study
of firms has antecedents in economics in Steindl and Uodorvahg,'aml in
geography in the recent work of Collins and Aut’.y.21 Brewster lnd‘dBrovn
have aptly summarised the achievements and shortcomings of economic t:i\oory

in the Caribbean, while 3Brewster has demonstrated the shortcomings of

LY

policy in another article,2? ) L 3.
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PART I
- TRANSPORTATION AND LOCATION

L ] '
«soWhore definition often fails to illuminate the essence
of what it defines. ‘

George I_A-.tu. Cannon Shot and Glass Beads, p. 11

i
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CLARPER ONE
a - ¥
PRELIMINARIES
»
Caribbean Intagratio Interisland Transport

The idea of integration has a long and varied history in the
Commonwealth Caribbean. In the twantieth century its early manifestations
are clearest in the: conference summoned at 3arbados in 1529, At this ccon-
ference, many of the lssues which have plagued subsequent efforts at
integration weres raised, nons more so than the problem of distance and its
attendant isolatlion. The issus was raised squarely in the discussion of
the possible location of some future university of the West Indles:

Today steamship communication has fof all practical purposes O

brought kEngland nearer to Trinidad than is Sermuda. Students

from Trinidad would find it as difficult, if not more so, to

attend a university in Jamalca than in kngland, and that cir-

cumstance constitutes one of the drawbacks to the suggestion

that has been put forward.if Jamajca is to be centre for the
establishment of the West Indian University.!

These were the remarks of a Trinldad delegate. OUthers put it differently,
but they all had the same thought in mind. Quite sarly in the efforts at
integration, the peculiar problems of fragmentation arose. Commnication
with the outside world was far easier than communication between islands.
Secondly, that fact was critical for the location of any facility designed
to benefit the entire reglon. Specifically, Jpmalca seemed one of the least
promising locations for any such facilities. The implication was that such
facilities should be located in territories other than Jamaica. The tonfe-
rence did not draw the corollary that separate facilities might be located
in Jamalca as a result of this isolation,l We shall see later the importance

of this oversight with respect to lndustz;hal development.
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The "celebrated riots" of the late thirties brought the standard
Royal Commission of Enquliry, but the ocutbreak of war delayed both the
publication of its report, and the changds which were to follow. In thelr
hearings, the Moyne Commissionars were confronted with the problems of
isolation. In particular, thé difficulties of the smaller Windward and
Leeward islands drew attention to the transport problem. They noted that
communications with the metropoles wers good but observed:

It is the lack of adequate means for the transport of pro-

duce betwesn the smaller islands which most urgently demands

attention.
For, they concluded

fhere can be no doubt that if trade in agricultural produce

between the Lesser Antilles is to be encouraged and developed,

a regular service must be provldod.3
The Commissioners noted the poor state of communications, and the inequality
between the Windward and Leseward Islands as opposed to Jamaica, Barbados,
Trinidad and Guyana. They proposed a shipping service by at least two
vessels of about 650 tons gross, with a cargo capacity of 400 tons. As
011 was avallable at Trinidad, the ships would be powere‘d by deisel en-
gines. The cost was estimated at £50,000 psr ship with cogts of maintain-
ing the service set at £60,000 per yur.)‘ Clearly expsnditure of that order
was not possible from island som‘éé/s]. given the depressed state of the
economies, nor was the service expected to pay its way in the uriv stages.
Yet the Commissioners concluded

the need for lgprovement of communicatlons between the

islands was so great that the question ?.f expense of the

order we have mentioned ought not to Ye allowed to prevent

the execution of measures which, in our view, may be expec-

ted to bring substantlal benefits to the trading community,

and to help the work of the administration.’
Any improvement in communidations would be welcome, but if the smaller

[

islands were to benefit, a service with ships of a particular capacity

4
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would have to be Yntroduced. If a subsidy was necessary for this purpose,
thon.it should be pald., we shall see that the relationship betwesen the
type of service proposed and the needs of the smallsr islands came to be
overlooked in later days. The possible effects on inequality were never
considered.

The thrust towards Lntegratic;n gained such impetus after the war
that by 1947 the Secratary of State for the Colonles summoned a conference
in Montego Bay in order "to arrive at collective views for: considex:ation
by the individual g?overnment.s."b This conference marked the high point of
Caribbean unanimity and emotional fervour.7 The delegates must have read
the Moyne Commissioners report. They, too, saw that an interisland shipping
service was a necesslty. Resolution number 3.ﬁ adopted at the conferance,
ran as follows:

That this conference belleves that the provision of adequate

intercolonial and external shloping services and other communi-

cations is essential If progress is to be made towards federation,
and recommend that in the meantime, and until a federal autho-

rity exésts, a 3ritish Caribbean Shipping Committee should be
set up.

Out of this, in 1953, came an agreement signed by all the Commonwealth
Caribbean g?;ernments to run‘a subsidised shipping service ﬁ-om Jamaica ,
to Guyana calling at all 1slands an route. This, than, was the first
attempt, and the network which resulted Hiil be described in Chapter Four.
From the outset it was agreed that a subsidy would be necessary. Until
ships could be purchased, vessels of 750 and 1,200 gross tons would be
chartered. Unfortunately no suitable offers could be found and the vessel
eventually chartere;i was the "Wing San" of 3,000 gross tons! Such a size
was far in excess of what the Commissioners had .recommended and of what
the Shipping Committee had intended. Though the island governments bore

the first $600,000 of the subsidy, the operating costs exceeded this by

’
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$00,000 in a single year. After operating from Jumaj‘ry 20, 1955 to jthe
end of 1957, the "West Indian" was returned to the Far East. Thus ended
the first attempt at an interisland service,
In a second attempt to fill the breach, two ships of 1,200 éroas
tons, the "Qluf Sven" and the "Herman Langreder", were chartered. They were

run at near full capacity and the subsidy was accordingly small. But t.he}r/)

~

-

sallings were irregular and this combined with the absence of berthed
passenger accommodation led to an assessment by the travelling public as
"1ittle better than the schooners."? These ships seemed to be handling the
cargo trade reasonably well but were inadequate for passenger noeds‘.“ns
were the schooners. The Moyns Commissioners had recommended that passenger
transport be left to the airlines, but this, too, seems to have Soen over-
locked. This perlod of experiment had drawn attention to the problem of
costs. Thereafter cost was to remain a central problem.

The ferment of the Montego Bay conference passed. Throughout dis-
cussions, as Fertig h.as shown, distance in relation to services was a
constant source of frietion and rivnlry.lo The location of the Fedaral
Capital was a case in point.n When Canada offered a "gift to the new "
nation" of $10 mlllion, there was the proviso that it be spent on projects
which would provide employment for/)Canadhns. Each island wanted to benefit

ar

from the gift and eventually an A7revement was reached to "purchase" two

ships for an 1nt.erislax‘md service.

The ships commissioned were of 3,200 gross tons in site, and had

s

both cibin and deck accommodation. Like the earlier service, they w;m
required to call at each islland. The earlier lessons on the 3ize of vessels
and the separation of passenger and cargo transport were once again ignored.
The ships were delivered in August and September of 1961, but, by then, N

the political federation was already in shambles. Jamaica had just voted
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to leave, Trinidad followed uit, and the Federation itself was dissolved
( by January 1962, There Was an agreement to continue the service for two
' years, with a planned subsidy of $900.000.‘ The ships were too large for
the trade as it then was and by 1964, Trinidad put forward the view that
%P; ships were expensive status syﬁbols and should be scrapped. The Lee-
»wards and Wiqc;wards. in a separate survey, found that cargo had doubled
since 1959 and that the subsldy was stabllising at'about $?00,b00--rather
., less than that predicted; that costs should be viewed againét the r‘;turns, )
and the fact that private enterprise had been discoxiraged from At_t.emptlng
any such service.
| The demise of the Federation in 1962 was followed by efforts to form
a smaller group, but the issue was resolved in 1965 when Rarbados deeided
to sesk independence alone. B8y 1966 Barbqgos and Guyana had joined Trini- %
~ . dad and Jamaica as indeper(\dent nations while the ‘remaining territories
became states in association with Great Britain by 1968. However with
respact to the Caribbea'n nations they are independent. The groups which
eventually signed the Caribbean Free Trade Agreement in 1968 were indepen-
dent with respect to each other and were thus equal partners.
The CARI}"IA Agreement marked a departure fram previous attempts at
- integration. ',Here the emphasis was on issues primarily economic-l-zinitially
t};e liberalisation of trade and attempts to organise the maximum regional

_supply of regisenal demands. Of particular importance was the recognition

that the leewards and Windwards should be given certain privileges if:they
. were to gain from tRe agreemen& The "less developed” countries, in the
[ﬁRIF’I‘A terminologj, wore allowed to retain tariffs at higher levels for

longer periods. Implicit in all this was thée acceptance of a reduction of

regional inequality as one of the goals c;f integration. By 1973, the "less

developed" countries were claiming explicitly that 1little benefit had

°
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accrued to them and were unwilling to 'enter f;he new Caribi:ean Caommon
Market and Cammunity Agreement unless specific.demands on the location of
industry’ could be met. These apparently were not, for the "more developed
countries" signed the Community JEreement alone early in July 1973. The
issue of special tariffs had transformed 1ltself into the questlon of the
location of industry.

Throuwghout this period from 1965 to 1973, the West Indies Shipping
Company maintained the two Federal Boats ©n a service much like before.

Y
The ships. called at each island from Jamaica to Trinidad, and after 1971,

to Guyana. The Carifta agreement merely endorsed a resolution ";o endea-~
vour to maintain and improve regional carriers to facilitate the movement
of goods and servlces within the gegion."13 Since then the Carifta Secre-
tariat in cooperatfon with the Caribbean Office of the Econamic Council for
Latin Amerlica has been trying to ensure adequate services. There is now a
proposal to establish an extra-reglonal service to the metropoles, stemming
largely oﬁt of ;rritation with the ever-increasing fise in freight rates

unilatserally imposed by the conference lines.lu

-

In brief, the long approach to integration saw certain problems emerge

repeatedly. First among them was the problem of distance. Distance was

cqgtral }o the question of participation in and benefit from the integration

process. From 1929 to 1973 distance in relation to facilities was broadened

}nto distance and the location of inéustry. Secondly, trade and interac- -
tion between the units was expected to lncrease and, more and more, reglion-

al supplies were expacted to satisfy regiopal demands. The general prospe-

rity would be increaséd. Thirdly, integration was to be allowed to reduce D
the wide gap between the more developed and faster developing territories

on the one hand, and the less developed on the other. Interisland transport.

&

was accepted as critical for the success of these goals, bdt adequate ship- )
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ping was all that va§ ever promised. Moreover interisland shipping was a
costly business, and such costs had to be kept to a minimum, Each island
had tofrticimte in the shipping. There was little explicit ’discussion
of the¥shipping requirements of these separate goals, seemingly because
the importance of each appeared at differsnt times.

In the planning stage, distance with respect to locatlon of any

activity seemed paramount; in the operating stage, costs became the central

concern, whide in the reflective period, the question of inequalities

[y

emerged. Therp seemed little recognition that the transport network ap-

propriate for theNjrade ag/it was might prohibit the reduction of 1nequal;/
/

ya
ties by restricting trade to certain channels. Nor did it seem to be

'

understood that, with the network as it was maintained, costs mighf“bo
unnecessarily high, and participation in facilitles might not be as high as
,possible. What was necessary was a theoretical framework in which the
effects of distance on patterns of location in the fragmented econamy under
the constraints of distance (costs) minimisation were clearly brought to
light. Secondly, in view of the desire. for maximum participation, we need .
to know the range of cholce associated with those patterns of location and
the kind of transport networks appropriate to these choices. Thirdly, we
need to show how the transport pattern has affected regional 1nequaiity.

In this way, it becomes possible to ensure that the short run "problem"
solutions are consisgent with long run "policy" prescriptions. 4nd 1t is
these questions which will be the cogz;rn of this thesis. Transportatlen,
however, operates within the framework of an economy. The following sec-

tions explore the nature of Caribbean economy in a general way.

v
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»-/ APPROACHES TO THE CARIBBEAN ECONQMY

The "sige" view

The spiriteé attempts at regional‘coopefation in the 1940's rested
in the belief that the small size of the economies posed a problem for their
development which regional aggregation would alleviate. This was the basis
of the political federation but the idea latezl received wide support from
the economists. In vwhat has come to be considered a classic for the Carib-
bean, Demas made a clear statement of what can be called the "“size" view of
the econon\y.15 The fundamental proposition of this view is that singly or
collectively the territories of the Caribbean are small and should be ana-
lysod’fs—such. Regional grouping enlarges the Mdiv‘;d\ualh small‘ markets,
reaching new thresholds for activities which would not be feasible in the
fragmented .market. Regional resources would be pooled to achie‘;e such oy-
Jectives. Much more than thls is set out in Demas' early work, but it
opened the debate on economic integration to such an extent that all govern-
ments after 1965 were openly proclaiming support for this view, even if
slow in taking action. Indeed there followed a series of studies on the

possibilities of integration in various sectors, to which reference will be

made later.

The "plantation economy™ view

4]

'D;e fallure of the units to achieve notable success in economic coope-
ration up to 1965 and the dismal .experience of the federation gave credence
to the second important approach to the Caribbean economy. Here the funda-
mental proposition is that the structure of production is the basic con-

”~
straint on development and that this structure was determined by the planta-
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tion. This is the view whose strongest proponent is Lloyd Best.16 e

( plantation economy 1is export oriented with</t;aditional sector supplyimg
exports in response to metropolitan demand, and a residentiary sector
arising out ef the wages fund established after the emancipation of the

' slaves. To these in time may be added a riew minsral sector, a new Manu-

facturing sector or a Tourist sector. In essencs, it represe‘nts a peculiar
kind of staple economy or, formally, a multiplier model of an economy.
According to Best and I.evitt,17 the sectors are allocated as follows:

1: Traditional exports include agricultural staples and other
agriculture even though production”units are different, Orien-
tatlon to metropolitan demand is the central characteristiec,

2. Mineral exports are allocated to the Traditional sector since
apart from the technology, all else is similar.

3. Hanufacturing' and Tourism are kept Me Niw sector even though
their behaviour resembles traditional exports. Tl;is is to high-
light the traditlonal nature of current policy. 18

The responses to external demand are governed by the internal production
funetions which, in the speclific case of tﬂa Caribbean, inhibit the develop-
ment of backward and forward linkages which are the expected results of a
staple eaconomy.19 One of the principal reasons for this is the capital

specificity of the export staples in the Caribbean,2’

Sugar manufacturing
equipment cannot be switched to vegetable processing nor can banana boats

be readily switched to general carriers. In essence therefore changes in

AR

.

resource allocation must be made via exports, i.e. the staple is exported

and the desired inputs procured abroad either as tfnal demand (direct con-
sumption) or as intermediate goods for further processing. Hence the para-
doxical result that attempts to i?i*oaden the production base require expan-

sion of the staple.21 The survival of the staple is thus guaranteed.
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‘etrovolitan Dependence

(. The third avproach is a varlant of the above but focusses on the
metropolitan dominance of the economies as opposed to the internal Eroduc-
tion functions. Metropolitan dominagce. and its modern version the
multinationai corporation, control extensive sectors of the economy. Hence
the direction and pace of development are not determined by those in the
Garibbean but by the metropoles, in response to metropolitan needs. What
has to be done, therefore, according to this view, is to extend the area
of decislon making in the CaribbeanJio as to be able to induce the backward
and forward linkages which the present structures obstruct. In the Carib-
bean, the results so far have been a series of proposals for 51% ownership
in the corporations' bramngkes which operate in the Caribbean--the buynna
tak;over of complete ownership of the Alcan subsidiary being a notable

' - exception.22 But 51% ownership of resources did not automatically confer .
51% of the decislion making, as is being discovered.2)

Limitation for Interisland Analysls

g These, then, are the three central elements of current approaches to
' \

L Caribbean economy. Emphases vary but most views embrace some or all of

these. There can be no dispute of the validity of these propositions as

they apply to individual unlts.‘ What 1s open to question is whether these

propositions govern the relationships between the units of the reglon.

The plantation and metropolitan dominance views are applicable only in the
limited and negative sense that the greater the former, the lesser the resi-
dual for interisland relationships. The size view, with its attendant

policy of regional aggregation, is more important but also has to be divi-

.

ded into regzional cooperation for action towards the metrdpoles i.e.
A

. H

e e




oI A0

-

rationallsgtlon of sugar or banana production, and regional aggregation
for balancing of domestic supply and demand.

Whereas Demas attempted to make the general case for reglonal inte-
gratlion, Brewster and Thomas tried to show clearly those sectorsv'hich
could most readily be integrated.?’ They showed £hat it was possible to
organise motor vehicle, pulp and paper, fish processing and even stesl
menufactures in an integrated Caribbsan market. This was an important
advance. 3ut a major omisslon was the fallure to tackle the problem of
the location of any such activitles. For given the island realm of the
Caribbean, if all demands for a given commodity are to be satisfied, a
mnufa;:turing plant must be 1c;¢ated in one or othgg of the terr.ztories.

'\If distribution §f sucl‘m benefits are held to be of gmportance for t.h} ac-
ce‘:ptinn'ca Efiﬁfggration by the politiclans.25 Mor®&dver, given the fragmen-
tation of resources and markets, transport costs both in product collection
and distribution would play a part in the solution. More important, how-
ever, is the organisatlion of interisland transport, for even if transport
costs are small‘ in proportlion to total costs, an integrated island ecc’lonw
cannot function without an appropriate transport network.- Hex:zce it is
imperative that both the locatlion of industry and the appropriate transport
networks be specified. Neéilther ?f these appeared in the Ma_gi'cs, as it

is referred to, Hence the difficulty in its acceptance, despite its gl;eat
work. A clear conception of the interisland economy seens lac}cjng in the

literature, and one such conception will now be presented.
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AN INTERISLAND ECONOMY

\,

The Open Dual Economy : ’

Openness and dualism are basic featurss of the-oconcmies of the -
Caribbean. The former manifests itself in a high import cg;efficlent and
a structure of production dominated by one or more export cammoditlies,
while the latter is exemplified by the existence within the same unit of
what Best calls the Traditional and New sectors. K The concomitant of open-
ness is a large overseas trade, whila dualism perpetuates a scarcity of-
links between the sectors of the economy. Trads, 'then, is of great signi-

ficance for growth in the open dual econamy.

The Structure of Flows in the Open Dual Economy

Following Hicks ar;d Mch’ico].l,26 we may dist\iniguish three sectors in
such economies; traditional, modern and foreign. The forelgn sector is the
market for the exports ang is a direct acknowledgement of openness. Such'.
a flow structure can be represented by a digraph in which the links repre-
sent flows, and the nodes the sectors of the economy. 3y reversing the
direction of the links, the money flows or payments can be plotted as a
graph. .

The basic pattern shown in Figure 1.1 identifies exports from the .
traditiongl sector (AF) being converted in the foreign sector into imports
for the modern sector (FM) at a rate determined by the capacity to import,
and the exchange of ocutput between the domestlc sectors: food into the
modern sector.(AM) and manufactures into the traditional se;:tor. Part of

the modern output may be exported, as MF suggests, but this is unlikely. ’
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.‘I'he traditional sector, by exporting its surplus, generated the foreign
exchange necessary for payment for imports of capital goodd.

Elaborating further in Figure 1.2, we may distinguish between ’t.he
production and consumption elements of- the domestic economy: A and M
being the production elements with B and N Qme consunption elements of
the traditional and modern sectors. We may enter Z as the flnance and
government sector. The flows to the foreign sector remain unchanged, but
now the flows between the d@estic sectors are directed froln the produc-
tion elements of one to the consumption elements.of the other (AN and MB).
In addition, AB represents the flow of food to households while 3A shows
the labour input to agriculture. Analagous flows exlist in the modern sec-
tor (MN and NM). v

Such a flow structure is an appropriate basis for description of in-
dividual Caribbea;m territories but has to be modified in an interisland
econamy to take account of the spatial inclidence of the sectors. The
nlneral sector is confined to Jamaica, Trinidad and Guyapa; the manufac-
turing sector is developed only in Jamalica, Trinidad and rScently in Guyana
and Barbados. However, the main contentlion is that the interisland ecaonomy
should exclude the forelgn sector and be restricted to what<has been called
the domestic economy. In the spirit‘ of the ‘trppoiitan domlnance view,
we agree that the sectors dominated by the metropoles behave more as a part
of the centre than as part of Caribbean economy. With the plantation eco-

nory view, we accept that the capital specificity of the plantation struc-

ture forces the change in resource allocation to be made via exports. The

interisland economy thus defined consists of those flows between sectors
in the' domestic economy, and those flows which take place between the seg-
mented parts of the varlous sectors. What would this mean in terms of,

transportation?

25
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Towards a Transport Economy

It is precisely because the sectors are fragmented t.hat' w; propose
that for an interisland economy the foreign sector be replaced by a dis-
tribution sector with production and consumption ends D and E as in Flgure
1.3. If traditiona‘l exports pass between parts of the reglon, as say sugar
does from Trinidad to St. Vincent, flows such as DA arise. Sale of
Jamalcan manufactures to the other islands give rise to DI, since exports
require a- mediunm for distribution. The extent to which the distributive
sector 1s serviced by say Trinidad petroleum, or repairs are made in dock,
or bunkers procured in any island, gives ME flows. Likewise the supply of
food to ships' crews glwes AE flows. It may be objected that exclusion
of the forelgn sector is an unwarranted assumption, sinqe the recelipts from
this are channelled into the modern sector and the government sector. But
in this way they would enter the regional economy; if they are dissipated
abroad, then it is fair to exclude them. The flow structure highlights
those areas in which decision making in the Caribbean is strongest and also
points to those areas in which structural changes have been slowly emerging.
Firnally it brings to the fore the distributive sector without which schemes
for regional aggregation, z\; la Demas, cannot succeed. The contours of such
an Interisland economy can best be explored through the flows which bind
the units together. The contention 1s that regional flows should be seen
not so much as residuals from the external orientation of the economies
but as building blocks of an 1nterisland economy. No judgment is made
of the possibility of extending the regional economy to cover the total
econamy, i.e. that all flows should be between regional units, though it is
a theoretical long run possibility. Furthermore, the present small size

of t.hg reglonal econory is urgent reason for seeking to extend it. The
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interisland economy, then, is a transport economy, with its distance bias,

( the contours of which will now be explored.

TRANSPORT AND THE INTERISLAND ECONQMY

The Fragmented Economy

The Commonwealth Caribbean is an island realm and the incorporation
of mainland territories does not alter this fact. The islands have never
been so closely linked as to constitute "that bracelet of islands which
curves in a great arc from Trinidad in the southeast to Cuba and Jamaica
1p the northwest.">/ Indeed it is th‘e absence of strong transport links
which has plagued the development of integration. The arrangement of the
units of the study a;-ea may be described by the following matrix of dis-
tances between ports (in miles).
1 2 3 L 5 6 7 8 9 10 11 Xdy 3
1 Jamaica x 970 1030 1000 10590 1130 1250 1130 1130 1130 1400 11320

2 St Kitts____ «x 62 50 1?0 275 378 300 380 500‘ 700 3785

3 Antigua x 36 114 225 3R1 280 360 470 682 3580
Montserrat x 125 220 325 260 330 440 643 3429
Dominica x 100 200 150" 230 W0 560 3079
St Lucia x 121 L6 140 250 4BS 2993
Barbados x 116 160 213 400 3484

8 St Vincent : x 80 190 440 2993
Grenada ‘ x 110 400 13320
Trinidad l } x 374 L4077
Guyana ) x 6085

J.':S‘..dij = 48145 = 24,072 miles

g
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The islarnd units can be defined as nodes in the system, numbered as

h .
in Figure 1,4 , and connected by links of varying length. Such an arrange-

4
ment represents a maximally connected system since sach node has a direct

b

connection to every other node. Total 1link length is 24,072 miles and

average link length is 438 miles. For each node we may define a minimmme

I

aggregate distance (MAD) -
\
where d = distance in miles from Matrix 1, and
1,3 = nodes in thersystem

which measures its relationship to the region as a whole. The larger MAD

Al

is, the more distant a node is fram the others.’

Centrality
The system may now be decomposed in order to explore the potion of

v

centrality. Table 1.5 shows average link length for successive reductions
of the systam. At each stage the node with the highest va:lue for average
1link length is omitted. As we reduce the system, average link length de-
creases from 438 to 200 mlles. Yet if we define centrality as the minimi-
zation of MAD for each unit, then there }; little change in rank order of
centrality between the rodes even after(three reductions. In short, as
we omit first Jamalca, then Guyana, then Trinidad from our calculations

)
(A, 3 and C in Table 1.5), St. Lucia, St. Vincent and Dominica remain 1;)10
most central locations with Montserrat and Grenada next in line. Jamalca
Guyana, Trinidad and Barbados have been called the more developed countries
(MDC) in reglonal parlance. In this thesis they constitute the peripheral
territories, while the more [central nodes, as here measured, are the less

A
developed territories. We ghall later be concerned with the degree of
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inequality between these two groups of territories. It 1s important to

sk
note here that while Jamaica, Tri_r}idad, Guyana and Barbados may be consi-
dered the "centres" of the region, %aith respect to the fundamental geo-
graphic factor of distance they ars peripheral to the region. And this
" distinction remains critical for any analysis of reg*ional transportation.
( 3
P
TABLE 1.5
Changes in Centrality
-...‘VI .
A B c D
MAD MAD MAD : MAD
v Rank ol ‘.Rank el Rank n-1 Rank
J 1132 11
s ks
kK" 378 [ 8 312 8 252 8 216 6
o /
A 359 7 ( 285 7 234 7 200 5
M 342 5 270 5 -223 L 192 L
D- 307 3 220 3 179 3 79 3 !
L 299 1 207 1 172 1 161 1
B W8 6 275 6 229’ 6 231 7
. - ) ]
vV 299 1 207 1 177 2 176 2
¢ 33 4 250 v Y 22 5 280 8
T L4Lo8 9 318 9 314 9
Gy 608 10 5% 10
n=1lg. n=10 n=9 . n=8
Average
Link
Length 4138 .. 284 224 200
Transport in the Fragmented Ecchomy »
If, as we have argued, the fragmented interisland economy derives
its organisation from the distribution sector, then it is necessary to ‘
understand the bases of this sector to explore thé growth of the inter- j
' ’
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island economy. There are three technical possibilities for overcoming
fragmentation: (1) bridge or tunnel--a land extension, (2) an airline
network, (3) a shipping network. 4s yet neither bridge nor tunnel has
been proposed for the Caribbean and can safely be ruled out. The develop-
ment of a passenger airline network in the Caribbean has been chronicled
by Rees28 who shows that by 1950, St. Vincent, Daminica and Montserrat,

of the tnits of our study, still had no alr service. It was not till 1953
that service reached the first two units and 1956 for the latter. These
were small 8-seater planes, and even at the present, the less developed
countries of-the region ares served from the more developed by aircraft of
lesser technical capacity.- We might say that the capacity to engage in
ajr transport varies inversely with the degree of centrality as defined
earlier. It means, too, that air cargo 1s of greater importance for

carriage of goods to extra-regional than for reglional destinations.

TABLE 1.6
29
t . . Cargo Tonnage Handled
. . BARBADGS
AIR AS 4
SEA. AIR OF SEA
1966 262,806 2,210 0.75
21967 272,843 2,528 0.9
1968 277,658 2,884 1.04 -
1969 303,678 b4, 144 1.4

b TRINIDAD

‘}ﬂﬂgw 38,916,500 4,704 0.01
967 38,294,000 3,985 0.01
1968 40,718,100 - -

1969 42,109,000 6,643 o.oz;
JAMAICA

1966 2,645,000 9,161 0.33

1967 2,714,000 10,100 0.36
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The relative importance of alr transport for the carriage of goods
( can be judged from Table 1.6. By 1969, not more than 2% of total tonnage
of goods leaving any unit travelled by air and in 1970, air cargo account-
ed for no more than 5% of total commodity tonnage in the Caribbean region?o
Whatever the importance of air transport for passengers, or for certain
highly perishable or valuable commodities, it is clear that the fundamental
flows in the interisland economy rest with the shipping network and sub-
sequent analysi's will be confined to this transport mode.
The, capacity along a route is determined in the first instance by
. the type of ship. In the Caribbean three types of vessel have been used.
Sailing vessels--schooners and sloops--with a cargo capacity of about 50
tons and average speed of 5 mph, would be useful on short routes of for

3
durable products which could withstand lengthy journeys. Motor vessels,

4

larger, with capacities of about 325 tuns and speeds of 10 mph, could ply

M ik aced o -

longer routes, and carry less durable cargo. The third type of vessel is
@he well known steam or motor ship of 7,000 to 10,000 tons in the 1950's,

with a speed of about 15 mph, and refrigerated capacity. Such a ship was,

31

broadly speaking, open to any type of cargo. On a route a voyage could be

expécted every two months, or six per year.
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PTER TWO

A THECRY OF INTHRISLAND TRANSPORT

/
The preceding elements may now be drawn together to form a set of
assumptions which will inform the development of ldeas about the nature of
interisland transport. Here the transport expectations from Chapter One

will be translated into premises,

Ma jor Premises

1. All demands for any given cammodity in the reglon must be
satisfied. ’

The region constitutes a number of ts separated by water and of
varying economic size. The adoption of¥regional integration as a strategy
of economic develoment, ‘amd the rati sation of certain ecoriomic acti-

vities on the grounds that the total market reaches an economic threshold

(YO

are justifications for the assumption that all demands must be satisfled.

This is of importance, too, because of the oft-repeated dictum that inter-
island transport is bad because interisland trade 1s small. Central to any

such concepts 1s the Adea of economies of scale. This premise reflects the ®

desire for maximum participation.

2. At any given time the capacity to transport is limited to a
certain distancs.

This notion allows the systematic evaluation of the influence of
transport on the growth of an interisland econcmy. It makes posi}ble the
notion of the "null'> economy, where there is no interaction between the .
separated, units, and the meaning of change due to technolqgical innovations |

can be investigated.
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3. Transport costs should be minimized.

It has been shown that concern for the high cost of transport, per se,
rather than the utility of interisland transport has dominated the discus-
sions in the last twenty years. The result has been the adoption of a

linear programming approach.

3

Minor Premises

1. 7That the size of the individual demands is a sec%iary
attribute.

As long as the total demaixd meets the threshold, its size distribu-
tion among the units is not of primary importance. This is so because of
the next minor premise.

2. Transport costs are proportional to distance and are independent
of flow values.

\
3. That a shipping regiomexists in which direct journeys are the
least cost routes. .

This assumption seems justified as there would be no reason to call
at 'ports on route unless cargo was 't.o be discharged and this would cer-
tainly involve extra cost and time. These last two minor premises retain
the relativje locational advantages of the varlous islands.

n

TRANSPORT AND LOCATION

The Least-cost Rou%e

The units of an interisland region are bound by transport links

S

P’
which have been shown to be those of a capacitated shipplr; network. In

the case of land networks, journeys may be made by indirect means through
- some intermediate point without much increase in the penalty over the di-
rect journey. For example, a journey fram A to C may be directed via B to

avoid the congestion on the direct route AC even if there is no necessity
1

-
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to stop at B for business réasons. By sea, however, this is not the case
and a direct journey 1s always the least costly in distance or time. In
the analysis of shipplng,networks, therefors, the least-cost routes are

direct. n

The Princinle of Maximum Distance

The development of an interisland e,conomy depends on the abllity to
overcome distance. In the limiting case, if the ability is zero, then
there is no economy; the maximum 1imit is set by the distance between those
points separated by the greatest Qistance. The extent of the interisland
economy at any time is related to the maximum distance which can be bridged
by the transport means avallable. The development of the econamy is then
conditioned by the nature and speed of Llnnovation in transport. In view
of the suggestion above, the changes in the shipping nptwo;-k and the intro-
duction of new types of ships of greater technical capacity, 1.e. elther
size or range, would extend the‘ j.nter@gland economy. In the limiting case'
of zero transport capacity, each unit will have to be served by itself for
all requirements, but as the capacity to overcome distance increases, there
is then a reduction in the number of supply locations required to sexye the

e i
entire region, as some units fall within the range of another location,

'
' i

satisfying the principle of the maximum distance.

) The Linear Program

The relationship between the required number of supply locati and
maximum distance’ can be resolved by means of a distance/locations curve,
vhich shows for each distance the number of locations required to serve the
entire region. The _constmction of this curve requires the solution of:a

linear program of the following form:

\




define Xj - 1, if j is a chosen location

+ 0, otherwise.

Givenpa set of direct distances between each location, minimire

-

2 B
Z= 35:1 XJ.

subject to the constraint of some maximum distance, S. Since there .ls
¥

need for at least 1 location, there is the non-zero constraint

Jeny ELaal

for all nodes, i, where Ni = sat of nodes within the maximum distance,

S, of node i. Formally Ni'= {j , dji S} ,/where d = distance from j to 1.

Ji

Solving this linear program gives the number of locatlons neces-

swified maximum distance,
-

sary such that each and every node is within t

S, of at least one of the chosen supply locatlo
~

Graphical Solution

Toregas and Revelle have recently proposed a graphical solutlion to
this type of linear program which has certain attractive proper‘t,:l.es..1 It
is simple; it reduces large probiems to successively smaller ones »hich
are then simple to resolve, and it allows the exploration of other aspects,
particularly the degree of cholce involved, while maintaining the clarity
of the exposition.
ﬁe Hethodz.--Given a matrix of direct distances between the units, and
setting the maximum distance, S, at say 225 miles, it is sible to des-
cribe, for each node, all others which fall within the pres¢ri d }istanco,
or all those which could supply it. These are }he demand surfac?s of the

nodes. Same of these demand surfaces dominate others in that the enforce-




-

ment of that demand ensures the satisfaction of those dominated. The

presentation and graphical solution make this clear.

S = 225 miles

Node Demand Surfaces

Dominant Demand

1= () = (1)
2 = (5'3’3'\5)6 Dl
5 = (2'3‘u'5'6' 8)
6 = (3,4,56,7,8,9) Dé = (3,4,5,6,7,8,9)
g = 25.2.7.3.9:10;
= (5,6,7,8,9,10 .
9 = (6,7,8,9,10) Dlo = (708'9.10)
10 = (7,8,9,10)
, ll = (ll) Dn - (n)

. y

These dominant demand surfaces are then drawn on the graph as in
Figure 2.1. The second step is to consider the question from the supply
side to ascertain which of the nodes have the greatest power to supply

these dominant demands. The least powerful suPply nodes can then be eli-~
»

minated. ™~

Supply Point 1 Covers % Supply points, 3, 4 and 5 dominate 2.

3 Dy + Dg Eliminate 2, but retain“j, 4 and 5.
4 4 DZ + D6

2 Dy + Dg *
» 3‘2 + Do Points 7, 8 and 9 can supply both D§
8 BDg + D1o and Dy, whereas 6 can supply only Dg,
9 Dg +Dp ° and 10 supplies Djg only. Eliminate
ig Do 6 and 10, but retagh 7, 8 and 9.

Note that there 1is only one pgint which can supply node 1 and one for node 1l.
Such points are essentlal to the solution and mkust be retﬁined to cover de~ K
mand surfaces 1 and 11. Three points are avallable to cover demand Dy, 1.e.

nodes 3, 4 and 5, and they also cover demand Dg. Likewise three points cover
D]_o and also .cover Dg. Hence we can choose any one of the points w;xich caver

D, + Dg in addition to any one of those covering Dg + Dyg. Our final solu=

e
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tion requires 4 locations and can be summarised as follows:

Essenthi - Cholce ~ Number of locations

. 1 . - 1
3

lof & 1
L ] 5

—» 4
| 7 ’

lof 8 1l
9

1 1

The Analz'sis

This solution of the linear program was employed for the study re: ~
gion with the maximum distance, S, varying from 1,400 mlles--the absolute
maximum for the reglon--to 35, the maximum distance which requires indivi-
dual locations, i.e. the condition of no transport. The results for speci-
fied values of 5 are glven in Appexladix A and are described here according
to certain values of S.

1,400 At this maximum distance, a single locatlon 1s all that 1is
necessary and we are indifferent as to which of the 11 units
is chosen.

1,200 A single location still serves, but there is a restriction to

a cholce between nodes 2, 3, 4, 5, 6, 8, 9 and 10.

1,100 One location requirad. Cholce between'2, 3, 4 and 5.
&
970 One location required. Node 2 alone satisfies the maximum dis-

tance constraint.
If, therefore, a single facility is all that is possible, then trans-
port distance can be minimized when node 2 is chosen. Every other cholce
is a sub-optional transport cholce.
500 Two locations are now required--ones of which is essential, node 1,

' while there is for the second a cholce between nodes 6, 7, 8,9,10.

\
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438 When the maximum distance is set at t‘k‘m average link lengti~of
the region (438 miles), two locations are required. " Node 1 is
essential and the choice is restricted to nodes 7 or 9.

400 Solution as for S = 438,

380 Three locations required, one of which, 1, is essential. The

. cholce for the second is between 5, 6, 7 and 8, and for the
third between 10 and 11. .

350 Three locations. Nodes 1, 11 essential, with a choice of 5,
6 or 8 for the third.

300 Three locations. Nodes 1 and 11 essential; 6 or 8 for the third.

284 At 5 = 284, the average link length of the region without node 1,
three lﬁcations are requiredﬂlbut no choice exists. The solu-
tion is satisfied by nodes 17 6 and 11 only.

é25 The solution has already been described. Four locations are

.. required of which nodes 1 and 11 are essential., Cholce for t.hef
third is between 3, 4 and 5, with a cholcd of 7,8 or 9 for
t}’m fourth. ’
The demand surfaces for distances less than 225-are shown in Appendix
A to a maximum distance of 110 miles, when 6 locations are required. With

S values lower than this, the solutions are camplex and are not shown.

INTERFRETATION OF RESULTS

Distance

The results of such an analysis can be drawn together in a curve which
plots the relationship between the number of locations required and maxinmtm
distance for all those distances which exist in the region. Such a curve 1s

shown in Figure 2.2. From this, it is possible to read off the required
\
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mnumber of locagions for any distance. Beginning wilth the case of no trans-

port capacity, it is pos;ible tg describe the way in which an increase in

the maximum distance capability reduces the number of locations required.

Small increases in capability to 110 miles reduce the required locations {
from 11 to 5. Thereafter the speed of reductions slackens. To reduce to

2 locations it is necessary to increase the maximum distance to 400 miles.

For one location, a mininnlrn\distan%e of 970 miles must be entertained.

Time
The same curve may be used to define the time relationships of the

system. Since transport must be performed at a rate determined by the means
o} transport, all that is needed 18 a conversion rate to produce equivalent
distancé. From then on, the curve can be used directly. For the Caribbean
region in the period 1950-1970 three types of vessels have been in use, with
different average speeds. For the transoceanic liners of the cargo trade,
the Harrison Line ships are typlcal. Hyde, the business historian of the
line, estimates the maximum speed at 14 knots per ho'm-.3 This can be euii—
mated at 15 miles per hour, and is reasonable for ships of the trade. The

4 LY ,
Federal Boats were also of this speed, For the motor vessels of smaller

size which were intrqduced in the 1950's, Burgess has estimated their speed

By
at 10 miles per hour.u Estimates for the schooners are 5 ~ 8 mph for those |

with suxiliary ongines.5 Doran has provided the most thorough testing for

Tortola boats and gives an Average spee§ of 5 mph.6 This will be: the value ) ’?/
assigned to schooners in the Eastern Caribbean. |

Using th‘?se values as conversion factors, it is possible to read off .
from the curve t'hi\, number of locations required such that the maximum travel R
time is 24 hours b} schooner, motor vessel ozEE Federal Boat. For example, ;

for each node to be within 24 hours travel time by  schooner requires ‘the
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number of locations 'appropz:iate to a maximum distance of 120(24 x 5) miles,
or 5. For motor vessels at 10 mph, this is equivalent to a distance of 240
miles, reoquiring only 4 locations, while use ‘of the Federal Boats requires

only 3 loecations since the 2U hour distance is 360 miles. The relationship

between time, speed and number of locations’ required is shown in Figure 2.3.

Maximum Distance as "best estimates™"

Another property o{ the maximum distance approach is its utility as

a best estimate., In the absence of complete information on the 1links in
4he network which are actually employed, the longest link known to be used
can be taken as an estimate of the capacity to transport, on the assumption
that all lesser links are possible., Used in this way the maximum distance
becomes a most favourable estimate. This is what is meant by a "besy
estimate". (

Effects of Innovations .

The preceding can be combined to give an indication of the effects of
an innovation in’ transport on the organisation of activity in the region.
A positive or negative change in the cai)acity to transport has implications
for the supply of the nodes in the system. 1f a new means of propulsion
$hcreases the average speed of a ship, the possible reduction in the mumber
of locations can be judged. Conversely, i.f a particular. location becomes
inoperative, it is possible to determine the new maximum distance which must
be crossed for all demands to be supplied. The locations curve has a uti-

1lity which will be explored further in the following sections.
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GHOICE IN LOCATION

Location Range

The locations curve shows a range of distances over which the number
of locations required to serve the entire region does not vary. This dis-
tanc;, or locatlion range, varles inversely with the number of locations i,e.
the greater the number of locations the smaller the location range. * when
ten locations are required the location range is a mere 10 miles; for n;.ne
it 1s 16 miles; for eight, 18 miles; for seven, 20 miles; and for six, 10 ..
miles again. In reducing the number of locations to 6, the average loca-
tion range is 15 miles. Below these valuds however there is a progressive
increase im the location range. When five is the required mmber of loca-
tions, the range expands to 50 miles or mobe than three times the average -
of the preceding values, Reducing to four loca’tions gives a range of 115
miles; and to three, one of 125“miles. Between 5 and 3 locations, therefore,
the range averages slightly under 100 miles. The final reductions to 2 and ’
1 locations involve ranges of 570 and 430 miles. Clearly by this stage
the region is approaching the maximum flexibility in its choice of locations.
An increase in the capacity to overcome distance brings a subst;nti'nl in-
crease in the choices open for the location of economic activity. ' This 1is
clearly demonstrated in Figure 2.4 which also shows two curves, one MX, the
result of choosing at each stage the maxirmm possible distance; the other,
MN, the curve when the minimum distance is chosen at each stage. The pro-
gressive disparity between ,t.houe two curves underscores the three sectors

previously described. There is the restricted choice between 11 and 6, in

bl gk

which it matters little whether the maximum or minimm curve is chosen;

the beginning of choice between 5 and 3 locations when the difference begins
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to assume significant proportions; finally the area of necessary cholce,
since the differences are now so great that substantial penalties are at-

tached to sub-optimal choices.

Location Cholice

The range of cholice imposed by any given number of locations varies
over certain distances but also sets a limit to the number of comblinatlons
frdé which a choice can be made. Wwhen 11 lo,cations are required, there
is a single combination which is possible. When the maximum distance is
set at 40 miles, ten locations are required and we have no choice over nine
of them, since they all fall outside the maximum distance constraint.
However, nodes 3 and 4 are within 40 miles of each other, so we can choose
elther of these for the tenth location. In essence, there are only two
choices offered. A simllar reasoning is used to deduce the number '-of choices
open for each number of locations and the results are described Figure
2.5. From a very smali choilce when the number of locations 1is large, the
magnitude of choice increases only slowly to 6 when eight 'loc:;ions are re-
qu'iréd, fluctuating between 6 and 10 over those distances which- require
from seven to as few as three locations. It i1s only when two locations are
required that the magnitude of choice is really large, 45, a figure ‘whi_ch
almost equals the total choice for all the pr’eceding arrangenents (50).
Finally, there are eleven cholces when a single location is all that is

required.

Order of Cholce

I3

The. number of choices open at ‘a.ny stage are not equal to the maximmm
number for the particular arrangement. For enmpie. when three locations
are required, the range is 125 miles i.e. from a minisum of 275 to a maxi-

mum of 400 miles. At the lower end of 275, there is only one combination
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which satisfied the conditions and our three locations are 1, 6, 11.
However at 300 miles there is a cholce between 1, 6, 11 and 1, 8, 11.
Likewise we need to raise the distance to 350 miles b;fore our cholice is
expanded to include node 5. The choir.ce is now betwesn the comblnations
1, 6, 11; 1, 8, 11; and 1, 5, 11. When the distance is set at 380 miles,
there is a fourth cholce added, that of 1, 7, 11. It should be noted that
go other choices enter the solutlion when three locations are required.; To
add to eur cholces would require ralsing t.h!; maximum distar;ce to over 400
miles, but it can be seen that at 400 miles only 2 locations are required.
The foregoing makes it clear that the nodes of the system enter the
"cholce at any level in a certain order which is determined by the maxi-
mum distance constraints. This order is outlined in Figure 2.6 for those
cases where six or less locations are required. In each case, the brac-
keted nodes are those essential to the solution.’while the order of entry
into the cholce process is indicated on the segments of the curve. For
example, when five locatlions are required, nodes 1, 3,9 and 11 are essen-

tial, while the fifth appears as a cholce in order of 7, 4.and 10.

Static Solution

From Figure 2.6, it is possible to identify the best choice at each
stage. The solutions at 6 or less locations are presented below.

Best Cholce Solutions

Locations Required 6 s 4 3 2 1
i 1 1 1 1 2
6 3

Essential ?
9 9 9
11 11 11 11
2 7 3 6 7
Choice--1 of 3 4 9

If, therefore, there is a progressive r&duction in the !ﬂ\mber of locatlons,
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~'and the maximum distance is to be as small as possible, the cholce at
six would be node 3. To reduce to five locations requires the death of
node 6 and the solutiJn is a best cholce. Reducing to four can lead to
a best solution if node 7 dies, but to reach a best choice at three re-
qui:‘es the death of 9 and 3 and the birth o{a location at 6, To reach
the best two ]:ocations necessitates the departux;e of node 6 and the re-
appearanc;e of 7 or 9. Finally the best single location is node 2 which
has long since disapgeared from consideration. This illustrates that the
application of the "best cholce' solution at each stage would as a process
glve rise to the intermittent entry and exit from the system of selected
nodes, and is clearly an inefficient strategy for the location of activity.
What is necessary is a strategy of location which does not give rise to
this birth and death process, but which allows the cholce at each stage to
2Tpresent a long-run strategy which ensures that the cholces made at

any stage will present feasible solutions at a later stage. The goal will

be a minimization of transport costs in the long run.

Dynamic Solutign
Such a solution procedure has been investigated by Scott in particu-

lar.7 His solutlion was to devise a decision tree and to proceed backwards
from the final outcome to make the m;ast suiltable cholice consistent with
>bo'(.h the preceding and following choices. This technique has been modified
here to produce a location decision tree which will férm the basis of a
long-run solution to the problem., The results are in Figure 2.7. For com-
parison, the solutions in this long-run strategy are listed for six or

fewer locations. \
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FIGURE 2.7.—-LOCATION DECISION TREE FOR LONG-RUN STRATEGY
( locations
Required
1 (71011 1)
’
2 1 (71011)
‘3 1 1 ; (710)
t
u 1 1 (710) (34)
| |
‘ 5 1 11 10 (768) (34)
| |
6 1 11 10 (68)" ? (342) ‘
H
/ , |
? 1 1. 10 (68 9 5 ? (34 2)
| * i
1 1 10 9 (68) 5 7 (342)
*
Y n m7 9 (6'8) 5 7 2 Ga)
1Y 1 ?
v ‘ 4
1 1 10 9 é 8 5 7 2 (3 4)
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Locations Required 6 5 L 3 2 1
. .. 1l 1 1 1 1
Essential 7
\ 10 10
11 11 11 1
— 6 7 7 7 7 7
Cholce--1 of 8 B 10 10 10 10
and zZ Z 1 1
--1 of 3 3 3 i 1
4 4 4

The differences are clear and the solution is very different. At stage
six, node 9 of the best choice has been eliminated for node 10. Noting
that by stage four the choice for t:he last node is between nodes 3 and L,
at stage six a cholce is made, say 3, and kept until stage three when it
disappears. At'stgge five the cholce between 6 and 8 must then ca:peto
with 7 for the finalﬁ entry in the solution. But since by stage four, both
6 and 8 are out of consideration}t.hen 7 4s chosen at stage five and re-
mains., The solution at stage three shows that 1 and 1l are essentlal and
the choice is now between nodes 7 and 10. At stage two, a cholice is re~
quired between 7 and 10, and 11, and when a single location is all that
is necessary, node 1 joins those three in the cholce. This long-run
strategy is based on the principle that a cholce between nodes should be + — -
made according to its relative location with respect to the whole system.
Accordingly, to minimize transport in the region, we choose that node whose
minimum aggregdte distance is smallest. Hence at stage four, we choose 7

in preference to 10 and the solution is 1, 11, 7,3. Reducing to three then,
simply eliminates nodes 3. At stage two, the cholce is now reduced to 7
uﬁ‘il, and by our stated principle, 7 is chosen over 11. Finally, node 7

isrn clear choice over node 1 for the single location.
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Competition

Such a dynamic system shows the cutcome of a competitive strategy
which is resolved according to transport minimization principles and 1s
therefore useful in assessing the effects of iransport on location in the
systexn.' It indicated those nodes likely to establish themselves as the °
strongest competitors for two reasons. At the outset, the most isolated
nodes are least affected by competition and ramain secure for internal
suppliers. Transport expansion then brings within reach places which have
already lost their domestic suppliers to competitors and are theroafter
dominated by existing locations. 1In the long run the most periphsral
nodes of 1, 7, 10 and 11 survive to dominate the system, with 7 emerging

as strongest.

NETWORK STRUCTURE

Network Develomment

The principle of maximum distance which defines patterns and cholices
of location within a given system in the manrier described in 'the preceding
sections alsoc defines a pattern of network growth among the nodes. If
the transport capacity is limited to a certain distance at a given time,
then only links equal to or less than this limiting length are possible.
Hence the structural prOperties of '(.he network has !n relationship to the
maximm distance to be found within the network.

In deséribing the devélomment of the transport notuox"k under the
maximum distance constraint, use will be made of simple graph-theoretic
ideas which are now well known in the literature of transportation geo-
graphy and will not be discussed here.e The assumption of a totall;v dis-

connected network as an initial condition is easily interpreted as the

-
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condition of ;ero capacity‘ to transport. The maximum distance will then
be progressively Ancreased, and it will be assumed that all 1links which
satisfy the provailing distance constraint wulﬂbe added to the network.
Using the distance matrix, the dovelopment of the network has been plott?d
in a series of figures for maximum distances up to 275 miles and these are
shown in Appendix B. In the last two dlagrams the new links added at LOO
ands 500 miles are shown so as to maintain the clgrity of the diagrams. No

attempt is made to represent new links beyond this stago.

'

Structural Proportles9

Throughout, thore are eleven nodes in the system and these may each
/
have a direct 1link to every other node in the copipleto network. The maxi-

™~
mum number of links in an undirected graph 1s given-by

Lm,( - n(n-iz :

From this, a connectivity index, Y, may be computed which relates the -
observed number of links to the maximum possible. Expressed as &~ percen-.

).

tage, this becomes

y= 'Egﬂ' x 100

rmglr}g from 0 to 100.

A second property of importance for a system is that of choloe. If
the direct routes between any two places is inoperative, t’.ho existence of
an slternative connection allows the system to function without breskdown.

This property can be measured by the o index, which relates\the number of ,(

i

circuits in a network to the maximum possible., The number of circuits is o~ ~

given byg s ' o -
UeL-N+0G | : ¢
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_ _L-N+G
& = n(n-1) - (n-1) :
' &

Like the )’ index, the o index 'ran&es from’0 to 100. These two indices

Hence . T

-

are combined with the elementary values bf the number of nodes, number of

Tinks and, circuits to describe the structural properties of the network

under varying maximum distance constraints. “The solutions represent the
’ )

type of network possible for each distance constraint.

N

Stryctural Properties of Network and Maximum Distance

ﬂ’ﬁﬂg: n 1 lmax 7 * u Um ‘
4s 11 1 55 1.8 0 0 4s
60 11 2 55. 3.6 0 0 . U5
75 11 4 55 ' 7.2 0 1l 4s
9 - 11 5 55 9.0 0 1 Ls
105 11 6 55 10.9 0 1 4s
110 11 7 55 12,7 0o " 1 4s -
115 11 8 55 16,5 0 4 45 i
120 11 10 55 18,2 2,200 2 4s
150 - 11 13 55 23,6 8.8 3 5 s
275 11 23 55 41.8 31, 14 4y
400 11 36 55 6” 6 27 Ls
- 500 11 41 . 55 4.5 71.1 32 Ls
700 11 | 45 55 81.8 80.0 36 bs
N
= L x 100 o = L-n+g x 100 '
~ y @ n‘n - 1) - (n - 1) ' I
1) 2 {

\
n = number of nodes 1 ='numher of links
= number of subfraphs lp,y . maximum number of links

= ¢ connectivity oc.= % redundan
u = number of circuits - Umax = H&X ,,u,,"{., of circuits

A

The slow growth of the network up to 150 miles is clear from the values
7 v T .
of those properties. Of a maximum of 55 links only 13 are possible at this

value, and there are only 5 oircuits. The connectivity is therefore only

23.6%, with the degree of circuitry only 8.§$. Between 150 and 275 mile
K
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the connectivity almost doubles to 41.8% while the a index now reaches

31.1%. The system therefore is beginning to develop alternative routes. .
At 400 miles, the connectivity is 65.49 or almost 2/3 of the maximum and‘

th: o« has risen to 60%. At 500 miles the number of links is now 41 for

754 and there are 32 circuits out of a possible 45, The maximum distance s
must be raised to 700 miles boefore the )’ and o indices reach similar ‘;

levels of 80%. By this time, only the links and circuits with node 1

remain outside the network, even though thers is a complete network among

the remaining 10 nodes.

The relationship Letwegn- the 7 and & indices is plotted in Figure

2.8. Note that the eaches a value of more than 15 before the o« 1s

greater than zero. fThe values of these indices at maximum distances of 150,

275+ 400, 500 700 have been drawn in, so that the quadrant is divided in-

to areas whichffall within the various zones. It is thus possible to com-

. L)

pare the values ;iorivod from & network with those of the theoretical net-

works determined in this way.

\

Nodal Properties-

The changing status of individual nodes with respect to the network
can also be shown to vary x{ith the distance constraint. As we have sugges-
ted that the important routes in a shipping network are the direct ones, the
nodal property which most clearly measures this is the concept of degree,
vhich is a measurement of direct connections to a given node. In the
system of 11 nodes, thg maximum number of direct connections is 10, and

this 1s so for all nodes. The changes in degree gre given for distance

- values up to 500, The distance at which nodes attain the degree value of 9
A H

is an indication of how quickly they can develop direct 1links to all nodes
except node 1. liodes 7 and 9 reach this value first at a 400 mile distance,
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FIGURE 2.8,--THE RELATIONSHIP BETWEEN THE ) AND o INDICES ER
( MAXIMUM DISTANCE CONSTRAINTS
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while it takes 500 miles before nodes 6, 8 and 10 reach a similar level.

Nodes 4, 3 and 2 follow in that order.

The Variation of Nodal Degree with Distance

-

W)
t v

Nodes 1 2
Ls '

75
20
105
110
115
120
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275
400
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5 & 7 8 9 10 1
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¢
Propositions about Interisland Transport

From th: analysis so far, certain proposiiions may be derived.

1, For every given distance at vwhich tbo capacity to transport is
fi‘i:f there is a minienm number of locations required to serve the total
market. ’

2, The number of locations vdries inversely with the capacity to
trmpot’t.‘ han
3. The capacity to transport can be increased by changes in shipping

‘technology. The ‘Lntrod.uction of motor zouemh. for instance, involved a

substantial increase in this capacity.
From propositions 2 and 3, we may derive number b,

4, The more advanceg the technology, the fewer the number of locations

n;odod to serve the region.
5. Por each distance, network properties are defined and limited,

———
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Repional Development

These propositions may now be applied to the region to show the rela-
tionships between transport and regional structure and the changes intro-
duced over time as the transport capacity expands.

An absence of interisland economy.--An initlal stage may be postulated in

) vhich no unit receives any supplies from other units. Reglonal transport
capacity is zero. A unit rmst either foster domestic producers or find
suppliers outside the region. Using the distance/locations curve, this
stiuation is representéd in Figure 2.9a where XR begins at 1,500, 1.e.
outside the maximum range(for the region, and ends below the l-location
mark as there are no regional suppliers. For simplicity we will assume
there are 11 domestic and no outside supplier‘s. {It. allows a solution when
competition is at its strongest leading to a more powerful long-run solution.

Early schooner economy.--The interisland economy begins with the introduc~

tion of simple ship3 of limited operating range. ' In our case, :these are
schooners first propelled by sail, of 50-100 NRT. The tra&pox‘t capacity
’15 slowly expanded up to say 190 mi As a result there is set in motion
a competitive process as those units within the transport range of each
other compete. 'Certain direct links arel now possible in the early schooner
sconomy along which the trade flc;ws will converge. But at each stage of
the concentration process tho¥e is a certain order of choice imposed by the
distance constraints. Yet 4his range of choice is so small as to be of
‘minor significance. For instance the schooner economy enters the uuge wvhen
seven locations are required a.t a transport distance of 80 miles, but at
100 miles only six locations are required. The minimum cost solutions at
80 and 100 would Lh;rdly represent such savings as to give a decided advan-

tage to a location chosen at 80 miles. As the maximum distance incrpased,
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the concéntration of activity into fewer centres partitioned into those
( which, because they were outside the operative distance, found it necessary
to retain their domestic sup;gliers, and those inside the operative distance
which survived the new competition. In the more peripheral locatlions which
survived, 1t became attractive to introduce forms of transport which wauld
allow them to participate in the regional economy. Motor vessels begin
to be introduced.

' Late schooner econoty.--As the operative distance goes beyond 120 miles,

motor vessels become more and more att:active and are\bei.ng introduced by
‘ more and more units until motor vessel activity comes to outweigh the

schooner for the regi;)n as a whole. For instance, 50% of all ship entries

may now be motor vessel. To fight for their competitive position, schooner

owners ' install enginéls. Thus there i1s a dual diffusion of motor vessels

on the one }mnd,,x and of englnes on salling vessels on the other as a res-

ponse to this increase in operative range. 1In contrast to the motor vessels, .
’ A engines are expected to diffuse cutwards from the more central units, while

lly a more rapid increase in steam and motor entries.

the outer units all disp

. Motor ‘.’ressel econony.~~The ascendancy of the motor vessel is clear by the -

time the operational distance has reached 150. By 160 miles, only four

e

locations are ~roquirod for there is this capacity to cover longer distances.
-

The network possible now has many more links and circults. With a connec-

tivity of about 25%, circuits to the order of 10% of the maximum appear.

; We may assume that while the schooners may be confined to the older and ]

shorter links, the motor vesssl would bo'omployod in the new, longer, direct

1inks, thez:eby establishing the new circuits. It also means greater compe-

titian along the shorter links wheré both schooner and motor vessel operate
( ) while the longer links fall to motor Vessel alono; ‘Henco those nonliu as-

soclated with the motor vessel would be at an advuntaéo over the schooner

N - - ——— - - med s
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nodes. J3ince we propositiored t.hatgktbe outer links would be more closely
assoclated with the motor vessel, the passage of the interisland economy
into the motor vessel stage should bring in traln the strengthening of
tho\peripheral units and the progressive weakening of the central ones,
The x}apid demise of the competitive position of the schoonsr is demonstra-
ted by the steep slope of ST in Figure 2.9b. N
The motor vessel made possible further concentration of supply i.nté/)
fewer locations as the range of tranb:port increased, but it also opened
up greater choice in the locations which could act as supply points. With
only four or three locations necessary at ranges between 160 and 400 miles,
there are 10 combinatlons which could supply the region. The competitive
process is engulfing the region. The central units more closely tied to
the schooner lose their»advmtag'a to the other units because of the ex-
tending range.
Federal boat oconomg.—-‘ﬂme motor vessel might have continued to be the

dominant organising mode in the interisland economy were 1t not -for the
decision of the ppliticiana to introduce ships not only of greater ‘rmgo
(15 knots speed) but also of much greater size. Whersas the motor vessels
were of 150-600 tons, theJFederal Bpat.s were of 3.0(50 tons size. The opera-
tive distance was therefore increased rapidly making possible the culmina-
tion of the consolidation process, since a single location could now serve
the region. Equally the choice had now come full circle so that theoreti-
cally any one unit was nvailgblo‘, though node 2 was the minimum distance
cholce. But by this time the competitive process had already oilni.natod

2, and, as has been ‘suggested, was already favouring the periphersl nodes
1, 7, 10 and ll.A The movedient into Federal Boat economy was certf.ain there-~
fore to lead to the progressive dominance of the outer nodes. If, in

addition, the Federal Boats happened to follow some schooner routes and if

]
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these, too, were already being followed by motor vessels, then the campe-
titive position of 1e schooner would be further eroded. The entry of the
Federal Boats is set at 1,400 miles in Figure 2.5d. and crosses MV, the

motor vessel curve at 0, or a distance of 700 miles.

A Transport Frontier

In Figure 2.9d, the curve SNOB ocutlines a hypothetical transport
frontier along which the interisland oconlxv is seen to travel. The .str'uc-
tural properties of the network and the patterns of locations are defined
slong this frontier in ways described in earlier chapters, but always
within ranges established by the distance oconstraints. This frontier is
a ‘Trantier of innovation for the sectors of the curve SN, NO and OB are
determined by different modes of transport. The precise relatfonships
between the schooner, -ptor vessel and Federal Boat curves of Figure 2.9d
are empirical matters, though the widening location range after 150 miles
seens to suggest a change of organisation. Clearly alternative relation-
ships would define the characteristics of our types of economy somewhat
differently. Yet, whatever the relationships, we can always apoclﬁ the
location pstterns, the range of cholce, and the associated network struc-
ture. Likewise the nature of change along the transport frontier can always
be specified. It should be noted that the suocessive partitioning of acti-
vity between oahoonorﬂ. mnotor vessel and h::!oul Boat, means a change in
definition of the transition from one type of economy to another. The fore-
going analysis also points to sertain relationships for individual nodes

and sctivities, ull of which should be seen as subject to ceteris bus
aseumptions. ‘
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Propositions about Individual Nodes

1. The more peripheral the position, the greater the degree of self
supgly. the more central the node, the more llkely to be supplied by a
different node. -

2. The more peripheral the location, the earlier the introduction
of technological improvements,

3. m; more central the node, the longer early technical forms will

survive. ,
From the pregeding propouitions we may derive rmumber 4.

4. The more peripheral the location, the greater the likelihood the
node will engage in motor vessel econamy; the more central the node, the

greater the‘likeil.hood of participation in the schooner econamy.

Propositions about Individual Activities '

la. The greater the number oX territories in which a given activity
exists, the shorter the distance it has to be transported, )

1b. The s};ortor the distance be transported, th; more suitable
for schooner transport; the greater the distance the more suitable for
motor vessel.

2a. The more suitgble for motor transport the greater the likelihood
i1t will be bcated in the peripheral nodes. .

2b. The greater the likelihood of location in t.hoj peripheral nodes,

the longer the activity is likely to remain located in the peripheral nodes.

Mvantages of Approach

The approach to a theory of interisland transport through the notions
of maximum operational distarice and its associsted patterns of location’

within defined networks has a number of advantages. It leads to soluticns

oot
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which are independent of size of the units, éhough the market areas defined
would vary in size., It can be used no matter how many units are 1nvol;od.
The relationships are not timo-dependent, though gho otfoctf of time can

bz Judged. The rate of change, of course, has to be empiriéally determined
for the particular reglon, It allows hoth short-run and long-run strate-
zlo; to be dotorﬁinoh and gheir relative merits assessed. Most important
of all from the point of xiow of Caribbean literature, it presents s frame-
work for the discussion, of both the reglon as a whole and of the relation-
ships of & particular wiit to the region. Likewise the bothloqr of either
can be described uver time., In eddition, certain tentative propositions
ahout the organisation of -individual economic activities are also forth-

J

coming, rinnlly,‘-v;ﬁ though this thealis has concerned itself with sea

transport, the theory and methodology could be ompioyod in an analysis of

1] 3 1
t

air transport. ’ .
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PART 11
TRANSPORTATION AND INEQUALITY .
z . A
. Truth, Lie, sqQ close they
© defy
Anspection, and are buillt into sutonomy by naive fools.... 2
LeRoi Jones, "Green lantern's Solo'w

in p_).. E‘d Ecm or, 906670




. : 75

CHAPTER THREE

ra

THE LOCATION OF ECONQMIC ACTIVITY IN THE EARLY 1950'S

The flows which passed between the lslands were confined to channels
dictated by the shipping network in existence, but the nature and sitze of
these flows were determined in the first instance by the structure of pro-

- duection in the islands. This chapter describes the structure of production ¢
in the Caribbean in the early 1950's so as to make clear the initial ‘va-
tages whicfu oxisted before a regional shipping service vas Lntroduo?d.

Deta Source
Much of the discussion of trade relationfships has foc;\uuod on the
question of the size of individual units, and size has been measured in
terms of population, area, gross national product,etc. These surrogates
are not aufficiontl‘y el'&uly related to economic aotivity to give a mean-~
ingful ut.*:nu of the luuly"uu of transportation r}otworku. More appro-
priate would be the number of ccuvlti.n. or number of tim. for we have
argued before that it is cargo transport and not passenger tnmpor;. vhich
1s the main function of the shipping network in the Caribbean. Fortunately,
& survey of industrial sotivity was conducted by the now defunct Caribbean
Comnission in 1952 which detailed all activity _12:&: island. This survey,
“entitled The Composition and Structure of Caribbesn Industry, divided scti-
vity into Basic Production, Primary Prooouh;‘ and ucmi-! Processing.
For each sctivity, branches were listed; for-example in the fssic aotivity
of oereal produstion, there were four branches; rice, eorn, millet and other,
The survey was consistent and w‘ormh and vas spplied to all of the islands,
Whatever omissions and -hohuittutlén there might be, there is 1little
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resson to suppose these are not random, and the lw can be considered ‘
the best ut;hut.o for the early 1950's. It is the only survey of activity
in the Caribbean at the level of activity branches that exists for the
Caribbean as a whole since 1950, .{d will provide the basic information for
the discussion of the early Caribbean econamy. Part of the olguificauon
1s shown at the end of this chapter.

Thenes
Two themes have characterised the discussion of Lntor-ro;kioml
trade in the Caribbéan. The tirot\l-uut snall size meant s narrov resource
base—~1ed to the view that the larger 1slands held some advantage in indus-
trial production ;nd‘wouu dominate interisland trade., The second--that
the level of gconm(lc activity was oritical for industrial production--
led to the same oconolusion. Both these versions of the size argument sesmed
to be clearly dmmtratoa by the use of t.bo’surrouun mentioned earlier.
It is hporhnt'. to explore the nature of any such advantages, if we are to
see the likely effects of the trinlpoﬂ. network. If there were advantages
to certain islands, then the transport network might or might not oonstrain
flows to theradvantage of islands already blessed. If there were no vell-
developed advantages in the early 1950's, then it is possible that the

transport nptwork was instrumental in partitioning the advantages after
195,
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NATURE OF ECONQMIC ACTIVITY

Distribution between Branches

By 1952, attempts to broaden the economic base of t:ho 1slands hed
given rise to s number of enterprises for the processing of basic ut:orhh.
This meant, then, that those activities with a large number of t;rtnchoa
offered more possibilities for the development of primary or sécondary
processing: in addition there might be many n'owd‘ry processes based on
a single branch of basic activity. fwo can i-’l(, therefore, what was the
distribution of branches of activity as s whole,

Table 3.1 and Figure 3.2 show the distribution bf branches of soti-
vity in 1952. These shov clearly that the economies were not being highly
diversified, for 55% of all activities had 3 or fewer branches and 75 had
less than ;bunohn. The upper end of the distribution, marking the di-
versified activities, plunges sharply with only 11% of all activities having
more than 10 branches. The number of very diversified asctivities vas
lun--ncona‘r'y processing of petroleun products being the lone activity
with 17 branches. A size distribution such as this is not unusual for
industrial sctivity, which often exhibits s distribution which conforms to

the \log-noﬂn].. ,»

Dis triggtton between Flgoes

The exystence of couviﬁa with many branches did not neocessarily
mean that each island shared in thess activities, for the many branches
night sll be found in & single f3land. Econmmic sctivity might therefore
be alassified according to tm/nS:-b« of islands in which a partioular
,gotivity vas found, 1n Table 3.3, activities are classfied as basic, pris

,'
mary. prooessing, snd seocondary prooouﬁu and for each category its distri-
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TABLE 3.1

SIZE DISTRIBUTION OF ECONQMIC ACTIVITI

No, of Branches

S R& O

No. of Activities
L 74

2 8 &
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-
1.2
8
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Cumulat
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3.2 Economic Activity: 1952

The Distribution of Branches within -
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bution between islands is shown. For example, there were 58 pri.ury pro-
( cessing activities to Be found in one island anly, 6 which could be found

TABLE )}.)

~

Number of Activities in X number of Places

. Total 1 2 3 4 s 6 2 8 9 0 1
Basdc 48 5 1 6 3 ‘5 3 8 S5 3 3 6

N PP 153 $ 35 15 7 6 .9 & 9 4 4 2 '
s» 10 ¥ 28 2 8 2 1 - 1 1 3 6
Total 3311 102 &4 42 18 13 13 12 15 ? 10 W

in five islands each, and 2 only to be found in eleven islands. From this

table we can see how widespread particular activities were in 1952. of o

o total of 311 activities, 37 are found in one location only and 67% in less
than 4 looations. In Table 3.4, the cumulative percentage is shown for

.fd\ “mmo

TABLE ).k

t of Activities in X or nore Plaoces

., 1 9 8 2 6 5 4 2 2 1
Beste (1) 1) 19 25 35 2 B 6 7 87 90 100
P @ 1 3 s 1 119 2 22 p 6 100
s (3) 5 8 2 1 B B 2 2 &
Total () 5 8 1 15 18 20 22 28 4 63 100

We have noted sarlier that the resource base vas held to be of impor- '
tance for industrial activity. It might 5e expscted, then, that primery
P :

()‘ and seocondary prooessing vould be distributed in the same manser ss basie

s
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asctivity. Alternatively, if the level of dwolopqnt is the important

consideration, then the distribution of basic, primery and secondary pro-

cessing should follow the distribution of total activity. To test these

tvo assertions, the Xolmogorov maximum deviation test statistic was calou- '

lated frim Table 3.4.

Maxirum Deviation

Expscted Distribution (Basioe)

(1) - (2)
(1) - (3)
(1) - (&)

Expected Distribution (Total)

() - (1)
(b) - (2)
&) - (3)

X »
. 50°
o 55 '
N Level of 3ignifiocance
/’ When N = 11, 5% K = .)1
2‘ 2 - ‘“%
u%‘ ° 1’ - ou&
.06
.09

When the expected distribution is basic activity, then there is a difference

v

in distribution of primary proocessing, secondary processing and total

activity which is significant in each case at the 2§ level. We can there-

fore reject the assertion that basic sndowment showed the same distribution

as further prooessing sctivities.

When the expected distritution is total

activity, only basic sctivity shows s distribution which is significantly

different. We mey conclude therefore that the level of aotivity is rels-

ted to the distribution of primary and secondary processing. We should

£
bear 4in mind however that, as Table 3.3 shows, basic activity sceounts for

only 1/6 of the total number of sctivities, and its influensce on the level

of sctivity may be suppressed by the 5/6 of primery and secondary sotivity.

Degree of Conoentrgtion

If there vas a significant difference bstween basic astivity and

the rest, what vas the nsture of the difference? The answer sesms to 14

%




in the degree of concentration. If we take 4 locations as the messure of

concentration, we can trace the different degrees of concentration. From

Table 3.6, we see that only 32% of basic activity is concentrated, vhile

for primary prooessing, secondary prooessing and total activity the figure
1s at least 78%. If we regard ) locations as the messure of concentration,

then only 1/t of basic is concentrated while other categories range from

2/3 to b/s.

Basio
PP

8P
Total

~ v

TABLE 3.6

Activities located in

1% xun 1-3

No. § Bo. % Be. §

15§ 33 &8 2 25
11s 78 » 22 108 70
9% & W 13 88 8
26 7 85 22 208 67

s

The next seotion considers how individual islands fared againet
this general baockground.

DISTRIBUTION BEIWEEN NCDES

Three:questions are of importance for the understanding of the ial~
tial advantages in economio setivity. Did same islands have s more favour-
able endowment in basic produstion? Did this leed to a grester development

of primary and secondary processing? Did these advantages 14 with the
perighoral or eentrsl nodes?

83
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Consider first the distribution of branches of activities Letween
( ’ the islands as shown in Tables ).7a and b, and the cusmlative percentages
shown in Table 1}.8.

¢ TABLE 3.7
o) Distribution of Branches: 19%
humber
Totsl J ' G B 6 L ¥ D 4 K M
Basio 301 42 3 28 23 M 26 26 21 26 23 )
3 PP b8s 122 8 s N 3% 33 W 27 22 26 17
? sP o _75 8 & B W K L 9B L 7 8
Total 1,106 25 201 117 85 80 70 69 62 66 % &8
b) Number located in ”
Poriphersl Contral Total _§ - :
Basio 126 175 01 27 ;
PP 268 200 Y
’ ¢ 22  _26 ;s L2
| Total 653 LSL 1,10+ 100
r , TABLE 3.8
tive % o
*y
3k 2'a Y i1 2y 1 4
Baste (1) 7.7 154 22,6 M 9.5 48 B 66 75 86 100
£ 4 (2) 3.5 8.5 13.7519 26 R.5 ko k6.5 57.5 75 100
8P (3) 25 45 9 13 16 19.5 2 W k6 72,75 100
Total (¥) & 9 1.5 20.526,7 33 M0 #7.7 8.3 26.5 100
Baal (5) 9 18 27 36 k5 % 63 7m 81 90 100
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If there was an equal distributidn of branches of activities, then
the cumulative distribution would be as given in (5) above. The Kolmogo-
rov maximus deviation test can be used to test whether the distribution
of basic activity was significantly different from an equal distribution.
The maximum dwi.?tion in this case is .06, and we have already seen’ that
s difference of .91 1s needed for the 5% level of significance. We are
therefore unable to assert that the differences are anything other than
chance differences, and suggest that basic endowment did not oonfer any
special advantage to psrticular islands. ‘

P13 a special adventage develop f& primary and secondary prooces-~
sing? Sinoe these all are elaborations «af basic produsts we might expect
there would be no significant differences between the distribution of
branches of basie activity, and primary and secondary prooessing. -

. Haximus ist i -
Basic/PP .195 T Ae
Besic/SP oW 106 = ,3 \\ -
Basic/Total o183 208 = , S

‘Onoe again the maximum deviations do not even reach the 10% level of signi-

ﬂ.a‘n«&z thowgh seconfiry processing closely approsches it. We cemot
-« *

reject the swygestion of no dittonno;o. and mus} eancludoythnt the distri-

butien of primery, secondary and total sctivity showed differences whieh
were no grester than could be expeeted by chance, though mcndu-y‘wopoo-
sing showed tendencies vhich might in time establish & signifissnt ' dif- '
ference. ’

What if the level of activity was the centrolling harsstoristie?
Ih"‘-uu-a deviation from the cumulstive distribution of total mmber ef
branehes of that of primary prooessing is .Olj.mgbto{w
prosessing 1s .16, Neither of these devistions is signifieast st any

reasonsble level. Uq have alreedy shown there is no signifisant differense

4
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for basio activity. We may conclude that the differences between the level
of aotivity and the distribution of basic, primary and secondary prooes-
sing reflect nothing more than chance differences. ' |
Even if um-ob were nothing more than chance differences, was there

a atondoncy for the central nodes to be over or under representad? The
t.oul’ number of branches is 27% basioc, ‘*Sf primary processing and 28§ °
seacondary prooessing. If these proportions are used to predioct the expeo-

' ted distribution for each island, then the shortfall or excess can bde
estimated from the actual totals, given in Table 3.7a,

13

TABLE 3.9
Expected Nunber of Brenches
M X D A _L_Q'__B_‘_@_ £
Basie 13 16 17 19 19 20 23 2 I 5? 7
PP 21 26 27 28 Y N W ¥ s 8 107
3

-

sP b 16 18 19 20 20 23 25 _»
Total 48 8% 62 66 69 720 80 85 117 201 2%

Over(+) and Under(-) Representat
Basia +10 #7 W W +7 6 ¥ -1 -5 24 =29
PP -4h W 0 =1 +4° +3 2 5 4 -2 €5
Sp -6 9 &4 £ <11 =9 -9 ¥ & ®6 414

For basio nouvity..'I islands aré over uw-oun;.od--tho oentral nodes--
vhile the remaining 4 under represented are the por‘lphonlx Barbados,
Guyans, Trinidad and Jamaica. The situation is completely reversed for
secondary processing where the periphersl islands ll‘. the ones over Npro-
sented vhile the central ncdes are all under represented. Both groups are

. "over and under riprount.od An primary processing. We may conclude that
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17 W ¢ .
chance differences were producing a situation 12 which the central islands
of Montserrat, St. Kitts, Antigua, Dominica, St. Vincent, St. lucia and
Gromdc’phmbd larger than expscted shares’ in basie aotivity and less than
expected shares in sscondary pn/:,oouln:. while the peripheral territories
of Jamaloa, Tﬂnld‘d. Barbados, and Ouyana enjoyed J.Qrgor than expeoted

shares in seoondary processing. Both ;m}p- had a falr share of primary

" processing.

It has besn shown that primary and secondary processing are both

-more ooncentrated than basioc activity. It may be that aoncentrated acti-

vity tended to be located in the central rather than the peripheral ncdes.
Conaentration has earlier been defined as a restriction to 4 or fewer.
territories. Bven though a small proportion of aoctivity may be coc:mt.n-
ted 1.0, located in less than & un:itorlop. the actual territories may
vary. An aotivity might be found in the 4 peripheral nodes only, another
in 4 of the central nodes only: still another may ocour thnQ oonbina- )

tion of members of both groups. -
{
TABLE 3.10 \\ ¢
NMumber of Activities \
located in Peripheral Nodes only
. No. of Places

, A 2 30Xk 14 -3 :
Basic 5 - 1 - 6 6

PP 5 28 7 1 R 87 86

SP B 22 172 5 82 82

Total ol 55 25 6 180 1%

Of 311 activities, 180 or 58% are located in the four peripheral nodes only,
and these oocur in 4 or fewer locationsi in 3 locations only, the corres-

ponding figure is 55%. The advantage of the peripheral locations is

N N N . .
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olearer vhen types of aotivity are taken into consideration. PFor o:.;lplo
80% of secondary pfocouhﬁ is concentrated in 4 or fewer locations, ia |
eich ocase these locations are the poriphor!l nodes, while for primary
processing the figure is S8%. For basic activity however, only 12{% vere
activities to be found in the 4 peripheral nodes only.

SUMMARY

Seen in the aggregats, economic activity in the Caribbean in the
early 1950's showed three major characteristics:

1. " A large numdber of aotivities each vith a small nuiber of branches
(less than 3) co\'lplod with a small imnim- of activities with a large num-
ber of branches (10 or -noro). ‘

2. The sise distribution of primary and secondary processing
branaches differed significantly from that of basio produation. I

3. The branches of primary and secondary procesaing tended to be
concontutog while basic activity was not.: ;

For the individual islands:

1. Basic aotivity showed only chance variation from an equal dis-
tribution of branches.

2. There vwas no significant du}im« in the distribution of basioe,
primary or secondary activity, nor between any of these and the level of
activity as measured by the total number of branches. Hence neither the
structure ror the level conferred any unusual advantages to particular
places. "

) 3. Chance variations however were tending to produce fewer than

expected secondary branches and more than expected basic brsnches in the




oentral islamis, vhile the peripheral islands had fewsi™than expected
basic brenches and greater than expsoted numbers of secordary m;'.

b, Secondary processing wai the most conocentrated of all activity,

and its oonoentration in the peripheral nodes of Jamalcs, Ouyana, Trini-

dad and Barbados tended to be larger than expeoted. Of all ooo_ui.;m
when an aotivity vas oén«nmw into 4 or fewer locations, 80% of the
time those locations were the peripheral nodes.

In short, the struoture and level of ooonml: activity had not yet
conferred any dupz;oporuomto benefit on any territory m.tho Caribbean.
What iuu. benefit existed did fall to the peripheral nodes, and took
the forn of a small over-endowment in secondary processing’ activities--
olp;émn 't.ht;u vhich were restrigcted ;.o the four periphsral nodes enly.
If transportation vas to ald in the redustion of inequalities between the
‘territories, then it would have to u;nu-o that.these emerging differences
d:d not blossom to confer undue advantage. The manner in which transpor-
tation was organised would be of:hpomnoo and to this we will now turm.
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( . *a SOME BXAMPLES FROM TMR ACTIVITY CL@SSI!;ICATIW

A BASIC PRODUCTS k

gt

Cassava

Dasheen

w”. ‘// = v
Sweet Potatoes
Tannia.

Wnite Potatoes
Yama - - ° .
Other

,
NNRODNMNRND DO

[ ]
OO~ OV F V-

Sorghun i '
. Sugar Cane
Other

\.)\.JU
O N,

Hish

19.1 Crustacea amd Molluscs

19.2 Fresh FMish S
19.3 Turtle - .
19.9 Other

Dairy Products & 8

1 Eggs $h the shell
2.7 Mk .
© 2359 Other dairy products

N T:"‘!‘\ ' *
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B FRIMARY FROCESSING

|

e & 9
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O DO~ On &N

- *
*
P

3.2
3.9

[ish

19.1
19.2
19.3
19.9

P I ¢

Cornmeal, corn starch, falermm ‘
Stock feed

Hulled and polished rl«. rice nul

Bran

.

/-

Arrowroot flour and Starch
Sassava flour, meal and starch, taploca

Canned sweet potatoes ;
IXXx R
Dohydnud potatoes, prepared potato chips
xX1x

!

Sorghum molasses and syrup

Raw sugar, refined sugar, ioing\sugar, fanay molasses
boiled candies

xx

&

Canned lobster, canned shrimps
Frosen fish, saltad fish
Canned turtle

Shark liver oil

*  Dalry Produts & Bggs

22.1
22,2
22.9

Frosen eggs in'the shell 1
Condensed milk, butter, cheese, i0e aream
XXX

-

%

L W




Faina s S

-

PR - 8

Py

J'\\

C  SECONDARY PROCESSING

Baveruges A
Run - ot o -
Other distilled and blended products
Beer f - v
Tobaoeo' * ’ '
Cigarettes ' .
Cigars and ‘chéroots - ) - )
¢
- Knitted Goods .
'‘Cotton underwear )
Hoslery )
/ . *
Rubber Products . 0
'Rubber footwear
Tyre retreading / -
.\ ) 4 f | !
» : R
Wood and Cork Produats ,
Boxes and crates - o " ' \\

Cooperage products
Wooden handles .
Wooden novelties

/

' Wearing Amggl

Children's and mfmu' wear
Felt hats

MNr coats

Men's and boys! alothi.n‘
Men's and boys! ‘shirts - .
Strav hats and strav goods -

Women's and girls' dresses, skirts a.nd blouses ]
; Other wearing apparel -
e
‘ 7
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CHAPTER POR
* THE INTERISLAND NETWORK IN 1954

In this chapter, the shipping network of the early period will de
r-oo{utmcud and its charscteristiocs described by simple graph-theoretioc
analysis. The links, circuits, and connectivity will be used to compare
the types of network wvhich the schooners, motor vessels and transoceanlo
lines formed in the Caribbean, and to show the differential advantages
eonferred on the peripheral and central islands vit;h respsot to conneoti-
vity, nod% of transport,, and time. Finally th}oro is a comparison of the
way in whioi miu were ordered by the network }hon existing and the
ordering ;:f underlying distance, to show the extent to which the struocture

of transportation had transformed the theoretioal advantages.

LN
I

CONNBCTIVITY

-~ .
The Shipping Network in the Period 1950-19%%

The ‘transoceanic liners provided a partial network of connections in

the early fifties. The Canadian National Steamships established a fgular

route through the eastern islands with their "lady Boats® but did not pro-

vide a 1link to Jamalca, as their services were linked to Canada from St.
"Kitts. Other Buropean lines called at some of the larger territories but
did not attempt to link the islands. In general there was a direct conneo-
‘tion from ocutside the reglon to each island, but a scarcity of regional
connections. The notworkl formed by the transoceanic lines in the Caridb-

bean may be represented by the undirected graph in Figure 4.la with conneo-
4

tivity matrix 4.1b. From this we may note that Barbados and Trinidad hlvod

’

9
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4.1a Network of Transoceanic lines, 1954

4.2a Motor Vessel Network, 1954
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maximum conneaotivity and since the graph 1: undirected, maximum accessibi-

( lity; Jamaioca and St. Kitts minimum, with all others intermediate values,
Trinidad has 3 out: of & oonnections with the porlph.fgl territories, while

Rarbados has equal connections with both groups. Jamaleca's only link s

- vith Trinided, while Ouyans is linked to Trinidsd and Barbados. The only

. eirouits are between Barbados, St. Vinecent, Trinidad and Guyana. FMinally
- /St. Kitts, Antigua, Hontnr;ut. Dominioca and St, lucia can only be reached
g via Barbados, and can only reach the Windwards, Trinidad and Guyana through

Barbados. This, then, was the foreign contribution to the regionad network.

The Looal Component

Motor vessels were being introduced into the regional shipping system
in the early 1950's, though it 1-\ diffiocult to tell at what rate. Service
was not uniform. The network reconstructed here in Figure 4.,2a is based
on the survey by the Caribbean Commission in 1953, The motor vessel net-

j
work is clearly a more complete network with many oircuits. Yet Jamaloa

i
oan only be reached through St, Vincent and Trinidad. If ve once again
group nodes acoording to their positive degree, then Barbados is most con-
neoted~-with Dominioca, Montserrat and Trinidad, next in order. Cirocuits
have been developed between the Leewards and Dominioca as opposed to the
network of the transoceanlc lines.

The final element of the network is that of salling vessels, shown
in Figure 4,3 This has been reconstructed from the same survey as that
for motor veqsels. The corresponding connectivity matrix is in Matrix
4,.3b, Jamaloa cannot be reached by schooner but all others can be. Trini-
dad now has additional olrcults which raise its connectivity to the hv‘;.
of Dominica. Now there is a direct conneotion between Trinidad armd St.

[ucia. Antigua can now be reached from Trinidad by a 3-1ink jpurney via
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MATRIX 4.3

¢ Connectivity Matrix of Schooner Network

]
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\ x 1 0 3
x 1 5
x 2
. »
Number of links = 19
Number of circuits = 10
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( : MATRIX b.4b

Matrix of Total Network Connections

- D L?B

J K A M V_ G T Gy Degres Rank
J x 0 0 0 @o 1 0 1 o 2 10.5
¢ x 1 11 0 0 0 0 0 0 3 8
A x T 1 00 0 0 0 0 3 8.0
N x 1 0 1 0 L0 o0 0 4 5.5
. D x 1 1 0 0 0 o0 5 3.5
“ L x 1 1 0 1 o0 ms
L B x 1 1 1 1 ? 1.
P" \4 x 1 1 o 5 3.5
G x 1 0 3 8.0
T x 1 6 2
, Gy = 2 10.5
. , R
-
i N»pbor of links = 22
Number of cirouits = 12
Dismeter - x =26,6%
Connectivity = 40,08 <
P
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St. lucia, in addition to journeys via Barbados or Grenada through
Dominica. QGuyana, at the other end of the network, remains connected by
2 links a3 in the motor vessel network. The direct link between Barbados
and Montserrat is missing from the schooner network but Barbados u now

connected direatly to .Gronndn.

Comparison of the Networks

The total network is shown in Figure 4.4a with its oconnectivity
ntx('_ix in L.4b, In it, redundant links have been omitted, that is, links

" shown represent those routes traversed by at least one mode. \ ' (‘

TABLE 4.5
Comparison of Four Networks from 4.1, 4.2, 4,3 and 4.4

Transoceanic MV Schooner Total Network

{
Vo OFlinke 12 19 1y 0 22
No. of Circults 2 9 10 12
Diameter 7 (Y .3 i
Conneativity () 21.8% H.58 M58 b4o.0%
Alpha (%) RT3 zo.c;ﬁ 22.2¢ 26.6%
Connectivity

v

The region defined was based on the extremal principle that shippers
in a unit would prefer direct sea voyages to destination rather than tran-
ship or suffer intermediate delays. It is what may be called the- "shipping
region'. It is also a completely connected network. From Table 4.5 the
total connectivity of the network formed by all three components, truu-‘

_ oceanic, motor vessel and schooner, is only 40.0%. The Moyne Commission-
ers clearly had reason to camplain: shippers could expect to find only 40%

of the routes they desired in operation! The motor vessel and schooner.

“
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networks separately afford slightly more than a 33¥ satisfaction as opposed
to the 22% of the transoceanic lines. The addition of this network adds

to the schooner and motor vessel system a mere 5.5¢ conneotivity. v

Diameter

The diameter measures the longest path in a graph, or its extent.
The toul network hu a diameter of 4, but increases are experienced vith
the notor vessel and transoceanic lines. The significant increase to ?
of the latter is a clear reflection of its poorly developed str@oture., It

represents a network that is still linear,

% ~

Th; mmber of links is another measure of the development of the
network. Once Ag;ln there is no significant difference bestween the lchoon-
or and motor vessel networks, but a substantial difference from the t.um

oceanic is shown Gbou\ of these. The number of links in the tumocnnlo
network is appioximately 50% of those in the total network. . N

K\glb‘l‘ of Circuits
\ Differences are even greater between the transoceanic network amd
the others in rospoct"of number of circuits. The existence of circuits
guarantses alternative paths to destinations; hence the number of circuits ' )
is a measute of safety in the network, in case of breakdown of partiocular
links. This is important in shipping where strikes in one ‘port may put
one route out of sox;vlc.. There are only 2 elrcuits in the t.rnnsoeu.nio
notwork conpared to 9 in the motor vessel, 10 in the schooner and 12 tot

the total network. r
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( o MODES ..

Competition in the Systea ) i

Competition may exist where there are many routes between any two
polnt.;. i.e. route compstition, orpvhoro different modes of transport
cover the same ‘route--schooner, motor or steam., In network terms, the
latter is represented by modal redundancy, while the former 1.0 measured
by the alpha index, the ratio of, ocbserved fundamental circuits to the

maximun possible number of circuits. ‘

Modal Redundancy g A

® .

Matrix &.6a shows network connectivity by the various modes. For

11 of 22 routes, thare are thres modes of transport, schooner, motor vessel \\

and transoceanic. Doubtlessly these operate with different frequenciey

yet they represent possible choices for the movement of commodities along
routes. The remaining 11 routes are split 6 with 2 modes and 5 with 1 only.
Of the S with a single mode, two routes are motor only, with 3 cchoon'?r

- k \\‘ only; of the 6 with two cholces, 5 are between schooner and motor vessel,
with 1 only between motor and transoceanic. The distribution of these
routes is .mapped in Figure 4.6b. Note that routes with a single mode are
all linked to one of the peripheral territories, &mﬁu. Guyana, Trinidad
or Jamaica, Also these routes establish direct connection to nodes for

which there are alternative routo.s. No where did the transoceanic lines

; provide links where no others sxisted.

Roite Redundancy

! : The alpha index measures the number of alternative ways of reaching
b various pairs of points in a network, and has been shown to have the follow-
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ing values: ‘ 1

Trarsocesanjc = &4.4¢
Motor Veasel = 20.0%
Schooner = 22,24 .
Total Networkx 26,64

With 26.6% as the highest value, the regional transportation network

‘olurly did not have a very high degree of safety built into it. This

suggests that the reliance on damestic or éxtra regional suppliers wvas
very high for each unit. The schooner network was the best developed

with respect to circuits but only marginally better than the motor vessel

I4

systen. The transoceanic systeam was of no significance here, %

Maximum Distance Comparisons

Our judgment of the dovolopon.t of Lt..houl networks can ba refined if
n'cmpnrc them not to the properties of the "cc;lpIoto network" as we have
done, but to those defined by the maxigum f:lhunco o;'anst.ulnts. The maxi-
mun distance in the motor vessel network is the i.190 ailes between .
Jamajca and Trinidad, while that in the schooner network is 400 miles from
Barbados to Guyana. At a maximum distance of 1,190 miles, the Y and «
indices should both be of the order of 96%: whereas &t 400 miles the ;or-
responding values are 65.4 and 60.0, From this, the degrees of underdevel-
opo.nt. in the motor vessel and sch‘oopor networks are more clearly perceived.
The maxisum distance values for the motor vessel network are approximitely ;
those of the "camplete nétwork'; hence the degree of undordcvolo;;ont is
serious. The schooner network, however, had about 558 of its theoretical
connectivity value and 378 of its .thooroncal value -for the develoment of
circuits. In this sense the region was in the stage of schooner economy
for it would seem that it was the schooner network utrleh provided the best
developed system, despite the introduotdon of an as yet weakly developed

«

notor vessel network.
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4.6b Modes and k'outes‘

No. of Routes
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Among and Between ¢ \

The W of differential development may be illustrated by

{ partitioning the nodes into the pesripheral set of Jamaica, Barbados, Trini-
dad and Guyana, and the central hmml and vaardfr: The dhtx:ib\atlon
of 1links may now be analysed in terms ot vhether they fall among & between

either of these two sets of territories. 4,\' : .
Networks . Among " Between
Peripheral Central f
Motor Vessel 4 9 6
Schooner ~ 3 9 7
Total T 3.
Theorstical Maxisum 6 21 . ‘28

The number 6f links among the 4 peripheral territories is at least

508 of the maximum-in all casés and scmetimes reaches 66%, wvhereas thos
among the central units never reaches 45€. For links- betwsen the two
groups, the values sre about 21% for t:ha motor vessel .network, 25§ for

the schooner rising to .321 for the total network. The structure of the

’ networks already held the tendency for greater interaction between the

ﬁriﬁ\onl units than between the central ones. There was also t.ho‘ pos~

sibllity for the peripheral nodes to divert some interaction from the
central ones through the poorly developed set of links between the two

groups.

" Time in the Networks ' ~ )
Using the values for the average speed of the vessels outlined

. ‘,.. *
earlier, a fastest time matrix of direct connections is compiled in Matrix
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astest Times Matrix (Direct Conn;otiw H ’
A M D L BV G T Qy
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x 7.6 3R b L 26.6
x 5.5 B~ -
. x 7.3 =
x 23.3
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4.7a and plotted as a network of l;sdol and times in Figures 4.7b and 4.7¢.
Since fastest time depends on the mode of transport, direat ‘routu are znot
alwvays the fastest links between two nodes. For oh’n‘p.),o. t;or Trinided, the
direct route to St, Vincent by schooner takes 38::«;:: \l:ulya 2-1ink

route via Grenada (Trinidad, Grenada, St. Vincent) w:xld take (7.3 + 5.5)
hours or 12,8 hours by steamer, From Barbados to Grensda there is & direct
route of 32 hours by schooner but an ind t route via St. Vincent takes

L]

13.1 hours by transoceanic line.

‘The develomment of these more lengthy direct routes is a reflection
of the p.mlt.&oa involved in cronlng}odn. So far we have considered
only link costs, in time. But we may estimate that an intermediate stop
to discharge cargo, Af the mode does not changs, or to trans-ship, if there
is a change, involves costs in uno In general these costs may be esti-
mated at 24 hours per node, as any of the schedules would show., If we
‘uoludo these node penalties of 24 hours into our sarlier calculations
the route from Trinidad to St. Vincent via Gron‘adn is increased from 12.8
hours to 36.8 hours as opposed tb 3 direoct; that from Trinidsd to St. Kitts
via Grenada, St. Vincent, St. lucia, Dominica, and Montserrat, now takes an
extra 120 or 158.) hours. Likewise the route frcm Barbados to Grenada via
St. Yincent now takes 37.1 hours compared to 32 direct.~- The introduction
of node penalties makes the development of direct routes understandable,
f.or on practically every circuint. the direct route takes less time than the
indirect but penalised route. Furthermore,-these direct routes suffer less
competition as shown earlier. ' '

No account has been taken of waiting time where changes of mode are
to be made. For example, ignoring node penalties, the route from St. lucis
to Trinidad via St. Vincent and Grensda takes 4,6 + 5.5+ 7.3 or 17.4 hours

compared to 50 hours direct by schooner. But from St. lucia to St. Vincent
£ v .
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is by motor vessel, vhereas the rest of the trip is by transoceanic liner.

It would be necessary for a liner to dbe available at the right time for this

111

canplo?c journey to be possible in the .fastest time. Extending the argument,

there is a time advantage for the direct but slower route wherever the wait-
ing time at St. Vincent for a cargo liner exceeded say 36 hours. Given the
J-week or monthly schedules then common for the liners of the 50's, it is
easy to see vhy there developed other schooner and motor vessel routes.
There existed considerable time advantages in the shadow ares of waiting
times. The absence of reliable data on schedules makes it impossible to
parsue this further, dut there is clear evidence that node and waiting
psnalties made direct connections, however slow, the fastest u;u between
the nodes of the system. The analysis of tl.-o adds clear justifiocation
for the develomment of the "shipping region" as the network of direct con-

nections between the nodes.

Time Surfaces and Patterns of Dominance

The longest 11:))( in the schooner network was the 400 mjles from
Barbados to Guyana. If this represented the distance constraint, then from
Chapter Two we note that two locations could serve the entire region, and

‘

the combination which minimised transport was Jgmasica and Barbadoés, This
400 nile const?alnt represented 80 hours of travelling time by schooner;
henge 80-hour surfaces are drawn around Barbados, Trinidad and Antigua.

Jamaica is 310.1'13 outside the travelling distance; Barbados just manages

to serve the remaining units within 80 hours on the actual network, as long

. a8 no stops occur. In other words the journey from Barbados to St. Kitts

is computed as the sum of the time frda Barbados to Dominica and Dominica
to St. Kitts., If any penalties are imposed for crossing nodes, or if any

waiting time is involved, then it is not possible to serve the entire area
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4.8b 48-Hour Schooner Surface, 1954

el

w— within 80 hours of node 10
~:= within 80O hours of node 7
=== within 80 hours of node 3

rmw

N & X

.
-~

112




from the minimum two locations. This is 0 because of the degree of under-

(~ dovoloptorit of the networj already doacribed,
/c':lmo 24-hour surf:cg.--mo({&-hour surface is equivalent to a travelling
| . distance of 120 miles which roq>(1}.d 5 locations to serve the area. In
F s Figure 4.8, the long-run solux./ion of Jamalca, Barbados, Antigus, Trinidad
and Guyana have their 24-hour surfaces entered., There is a elur division v

)

bf the market nc,cord!.ng to the direot links of the schooner oconav.
The_36-hour surface.--If the time is increased to 36 hours the influence
s, of Barbados is expanded to compete with Trinidad for the market of Grenada.
Pl -

This is the only change in the system, ™

The 48-hour surface.--Significant changes ocour when the time is increased ‘

to 48 hours. Trinidad can now compste for the lAfluence of St. Vincent -
and Barbados, while Barbados has extended its possible range not only to

Trinidad itself, but northwards to Dominica. The area of influence of

-~ F .o

Antigua remains 1;:1ted vhatever the tm. and is now being invaded by
Barbados. ' The mporior position of Bn.rbados with respect to t.ho system

. is clur]q ‘seen and giv'os same insight into the nature for its theoretical

¢

long-run advantage.

" Time in the Motor Vessel Network

The introduction of motor vessels added a new dimension to the time
, - surfaces for it changed the distribution and patterns of influsnce. The
24-hour surface is shown in Figure 4.9 for the same locations. Barbados

and Prinided are now within 24 hours of each other, while Dominica is also

"

‘within 24 hours of Barbados. The field of Antigua remains the same as
throughout the schooner network. ’llu structure of the motor vessel system

was such that an extension of the time to 48 hours extended the reach of '
0

\ —— y
( Trinidad to Guyana only, while it pushed that of Barbados not only to Guyana

v
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, =™ within 24 hrs. of node 10
= =" within 24 hrs of node 7
"""‘wnhm 24 hrs. of node 3

49a 24 Hour Motor Vessel Surface, 1954

4.9b 48 Hour Motor Vessel Surface, 1954
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but as far north as Montserrat. Clearly within these early networks,
Barbados had a considerable advantage over Trinidad with respect to domi- =
nation of the Leewards and Windwards. Jamaica was always outside the system,
while Guyans entered only when the travelling time was extended to the thecre-
tical value of 80 hours,
The networks which had been developed by the early 1950's held such

properties as to give a consistent advantage to Barbados over Trinidad,

., ‘while imposing a restriction on the field of influence of Antigua that not

even the introduction of motor vessels could alleviate. Only changes in .
the structural properties could remsdy these limitations,

o e

NETWORK STRUCTURE AND REGIONAL STRUCTURE

-

It has been suggested that the regional structure would tend to

_assume the characteristics of a shipping region. To what extent had the

network structure described approached that of a ahiﬁpi.ng region? The rank
order of centrality in the shipping region may be compared with the connec-
tivit} ranks of the vh:rions networks and the totsal network, as in Table
4,10,

One may conclude that the total network structure did not approsch
that of the ideal ahipp'ing region as the correlation coefficient does not

even approach the 90% level of probability. The transoceanic, motor vessel

and schooner networks were tending to transform the accessibility of the

‘various islands in a manner which was markedly different from that of the

shipping roglc;n. It will be necessary to see in a later chapter how the !

flow of tonnage took place within these networks and at the nodes. :

é
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TABLE 4,10

Comparison of Rank Connectivity and MAD

()

10.5
8

8 -
5.5
3.5
5.5

3.5
8
2

10.5

MAD Total Network

v

Sehomur(?gotvork ‘MV Ng:\)rork TO yﬁz\)ro:rk
n 10 10.5
7.5 7 10.5
7.5 7 3
2.5 - 6
2.5 2 6
b.5 L7 6
1 1 1.5
4.5 [ 6
7.5 10 6
2.5 b 1.5
10 10 6
Level of Probability
1.73 . tyg = 1.83
1.6 tey = 0.703

student's t = 1.6

3

[}

1,23 .
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CHAPTER FIVE

. . TRANSPORT CHANGE
r\

By the end of 1954 the Caribbean gove nts ;id\\actod on their agree-
no;\t to organise a shipping service. The network which had developed by
that time has been described in anptor Four. This chapter trages the
changes in routes which took place after 1954, the tonnages and flow of ‘
ships to each island, and the structure of freight rates, paying particu-
lar attention to the relationship to distance. An attempt is then made to
identify the trends which these conditions set in motion and to see whether
there was a differential bsnefit to one of the two groups of territories

L4
we have identified.
ROUTES

The immediate effect of government uct.iqn vas, a s been described «
in Chapter One, to provide a ship for a mgi;ml service. In January of
1955, the '"dest Indian" began a route from Jamaica to Trinidad, calling
at all the islands en route. In this way, t.l;o gap between Jamaica and the
Leewards was closed and it has remsined closed since then. This has been
the major change in the network since 195. /n:h\chnngo reduced the dia-
meter of the network to 3 from 4 but more importantly, it brought Jamaica
within a 2-1ink. journey of every other unit while it did not change the ’
position -of the other peripheral nodes of Guyana, Trinidad and Barbados.
The routs was I'inear, and from St. Kitts to Trinidad it follouu; s path
which we have dlready shown was covered by the transoceanic carriers, motor
nuois. and schooners. The transoceanic lines quickly vi{.hdm from the

route so the change was really a substitution of the new service for the

Y
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old, rather than my increase in available tonnage. The route did not ex-
( tend to Guyana. Nos the greatest tonnage will £lways be available n}; the
ends of a linear route so that it was Jamaica and Trinidad which derived
the greatest advantage, since those were the two ports where the ship be-
came empty. Any intermediate point had less than 100% of cargo space
‘avalilable to it. With 2,000 tons cargo capacity, the ach*ulo called for
154 round trips or a three weekly sailing from Trinidad and a 10 day voyage
to Jamaica. This schedule meant for instance that it would be 18 days after
its northward passage from Grenada before the West Indian would return to
Grenada on its southbound journey. Now in Chapter Two we noted that Grenada
was theoretically within 3 1/3 days of every other unit t;y‘! schooner, and
within 2 days by motor vessoi. With the network in existence in 195,
Grenada was within 44 days of every other territory by schooner. There was
anple time %/rfturn voyages by schoofier to any other point even if there
was some delay m\wu.ng and landing cargo, since time at ses from Grenada
and back was at most only half the time between visits of the West Indian,
This exampls for Grenada only exemplified the general case that the achedule
of the new regional service provided \considonblo shadow effect in the Wind-
ward and Leeward islands, such that it was not only possible but cheaper
and faster to use the schooner or motor vessel., This only served to re-
duce the use that might have been made of the service by the cehtral units.
Secondly since most of the cargo was picked up and deposited at Jamaloas
and Trinidad, it meant a considerable overtransportation: a circuitous
route vas being followed when a direct route would hn;o been more appropri-
ate, It could hardly be surprising, then, that a subsidy was necessary;
or that despite a subsidy the service lost heavily, so that by December 1957
( the West Indian was taken out of service. The ship was much too large

for the trade, the route too circuitous and long. T
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The subsidy was about $600,000 and was apportioned bet the is-
lands. It might be argued th;t. the more peripheral units ®ould use the
motor service more heavily than the central nodes so that their contribu-
tion to the subsidy should be greater. This suggests that there should be
a relationship between the subsidy paid, and the centrality of a unit as
we have ;onurod it in Chapter One. Using Spearman's rank correlation co-
efficient, the correlation between rank of subsidy paid and rank of mean
link length for the 11 units was = 745, while that with median link length
was + ,045-—-the former significant at the .0l level and the latter at the
.025 level. We may conclude that the subsidy paid increased as we moved
from the central units to the psripheral units, and could be considered

to be structured in an appropriate way.
These early efforts produced a service with three features which have . ”

"characterised all subsequent attempts at a shipping service. The route

linked Jamaica to the Leewards and thereafter followed a route which was
served by gther modes; most of its cargo originated and was deposited at
the two extremities; the service had to be subsidised. The demise of the
West Indian did not end the service. The Qluf Sven and Herman Langreder,
each of about 1,200 tons gross, were chartered in 1958. The reduced cargo
space was more fully utilifed and the schedules were better balanced for
esach island, since there were two ships instead of one. This service was
therefore more successful than that of the West Indian, and marked the
second phase of the interisland shipping efforts. Until 1962, when the
Federal boats wers delivered, chartered ships kept up the service. DBetween
1958 and 1960, 93% of all cargo was loaded at Trinidad on the northbound
voyage and 55% was discharged between Antigua, St. Kitts and Jamaica; on
the southbound route 89% was loaded at Jamalca and 51% discharged at Tri-

nidnd.l These figures confirm the notion that a motor vessel service would
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be more suitable for lctl;ity located in the peripheral nodn.v Since the
service did not reach Guyana, there could be no cargo from that source.
The third phase began in 1962 with the new Federal Maple and Federal
Palm in operation. These were 'ships of 3,200 tons, and combined cargo and
passenger transport. Like the old West f[ndhn. they were larger than the
t.ndo. demanded, subsidised heavily, and followed the schedule foz; the bene-
fit of the passenger service. These ships have maintained the service on
the linear route till 1971 when steps wers taken to reorganise the serviace,

the first of which was an extension of the route to Guyans.

TONNAGE
r

The motor ships brought into service between 195 and 1970 increased ‘
the supply of tonnage available by large increments. We have already re-
ferred to the recommendations made by various government bodies arnd it is

instructive to compare the results:

Yoar Recommended Aotual
Tons
Moyne Commission * 1945 650 650 - -
British Caribbean 71953 750 1,200 3,000 =
Shipping Committee 1958 { 1,200 1,200
Federal Government 1961 - - 3,200 3,200
BCLA © 1971 778 500 1,500 (1,700)

By 1953, ships of 700-1,200 tons wers being rocc;-ondod_. Yot a 3,000 ton
ship was chartered-~to bs later replaced by ships closer to the required
site, By 1961, ships of the 3,000 tons size were again brought into ser-
vice only to rspeat the heavy losses of the urli,r ship., Even thongh
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ECLA. proposed ships of a modest size in 1971, t.hosg.eo-luionod were once
2 .

again twlco. the recommended sisze. Ve 7

If the capacity of a motor ship is takon' as half its tonnage, then
the cargo capacity inherent in the recommendations of the W‘ Commission-
ers was equivalent to 325 tons over 30 voyages far a total of 9,750;-the
1971 ECLA recommendations are for 750 tons over 30 voyages, ar 22,500 ton:.z
Instead of going from 2 ships capable of'lo.QOO tons each to '2 qhips of
22,000 tons each, the regional shipping s,rvlco has conaistently sought
ships capable of 45,000 tons!

The motor vesssls used in the Caribbean have been brought into service
from other routes cutside the reglon, whereas t.imo schooners fwn all been
built 1n the region, The centres of shipbuillding in the Caribdbean are the
smaller islands—-the Grenadines, the Virgins and the Leevards, Rates of

cgn,struction ‘for these three areas are shown below for the period 1950-70.

-

TABLE 5.1

Construction Rntos3 i
(Boats per Year)' '

1950-59  1959-66 ’

Virgin Islands 1.3 0.6°

. 1950-65  1961-69
Grenadines 2.3 (mgg‘“ wnly) . ‘
lsevards 3.2

The ca-pncity to supply new sall tonnage has been severely curtailed since
1960. Up to 1960, about six boats per year were launched kn the region,
but since then, the rate of construction has fallen to about a single boat
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per year. These boats have ainys been of vood;n construction, and pow .
carry -m engines, Faclilities for bullding steel hulls are available
in frinidad and Guyana, but a change to these locations of boat building
has not yet been made.

As & result, the small vessel fleet has aged considerably; 60% was
built before 1955 and is more than 20 years old. Only 15§ was built after
1960, and few, if any, have been built since 1970.“ Motor vessels offered
40 voyagos of 140 tons or 6,400 tons upéeity while schooners were capable
of 30 voyagoa and 50 tons or 1 500 tons, The low replacement rate meant
that older’tonnage would have to be worked harder if the small vessels were
to maintain their share of the trade. In 195% the Caribbean Commission

put the number of schooners at 100, oil tankers at 7 and motor vessels at

'about 18--all 125 registered in the C_onv*l.th Cu-ibbun.s The fleet

appears to have remained quite stable in sise, for the ECIA survey of 1970
reported 135 vouoh.é .

The "peak" Problem

The demand pattern for ontua;'d bound tonnage u‘noldu balanced with
the irmvard bound cargo. Hence costs can be incurred on both legs of a
voyage but may be rocmro:i only on say the outward bound voyage if there =
is no ro;.urn cargo. Nov the total tonnage needed for a particular route
is not the average demand over the inward and ocutward voyages, but tho,nxi-
wum demand at the high point in the voysge. THYS is important for any
scheduled service, but 19:: so, for unscheduled routes where tonnage can
be introduced and removed at short notice. Within the Caribbean networks,

therefors, the pesak problem is important for the transoceanic netwark, and

; .
occasionally for the schooners. Increasing the tonnage on the séheduled

" network raises the price of service. This in turn attracts the motor vessel

Ty ‘ .
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" rates and make it profitable for more schooner tonnage to operate. In
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service and makes it profitable even for the schooner to operate at lower .

.
A

rates, PFurther increases in the supply of motor and steam tonnage raise

this way, a cycle of competition emerges which tends to keep all three
sections in operation. The Lr;troduction of the Federal Shipping Service
led to an increase in rates on certain routes, which in turn allowed
schooners to operate within the shadows created by node and waiting time
penalties at rates slig;xtl,y lower than those offered by the scheduled

service. In this way a competitive cycle was entered which still exists

~

today.

The transoceanic carriers were members of the Confersnce of Hut,
Indian Trans-Atlantic Steamship Lines. Rates from and to Europe were the
same for sach port in the Caribbean, though there was variation between }
ca-ociltiu. Occasionally there were surcharges for cargo carried beyond
the first Caribbean port on the voyage. For example cargo losded for
St. lucia in Europe might bear a surcharge if the vessel did not intend
to sail to St. lucia from Barbados. The Conference rates have retained
their structure including the surcharge the central islands have had to '
pay, since most ships are bound for Trinidad, Barbados or Jamaica in the
first instance, Y

At the beginning of 1954, the Inter-Colonisl Minimum Freight Tariff
Committee agreed to minimum rates for cargo between Barbados, Trinidad,
Guyana and the Windwards and Leewards. These rates were applied on the
liner companies' ships but held the same structure as the Conference rates--

rates varied between commodity but not between port.7
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' The tariff of the Schooner Owners' Assoliation differed from that
( of the Coriferency Lines. It was based not only on the commodity-but also
on distance. For example, on journeys northwards out of Barbados in 195,
the Caribbean Commission reported the cost to Dominica at $8.10 per ton,
to Montserrat $9.20, to Antigua $10.50 and $11.50 to St. Kitts. The
shorter voyages within the leewards and from Dominica to the Leewards cost
$7 per ton., There was some latitude to vary the actual rate for any
canodityﬁbut the structure remained stable and well known throughout the
" area. In 1970'the rates, according to ECLA, reflectsd the distance bias
in the follovini wvay: a basic rate up to 100 ni;u, higher rates for 100
to éoo niles, and distinctly higher rates over 200 miles. An upper level
of rates has been set by the Federal Boats since 1961 and a lower level
is determined by competition among the small vessel opontors.9 .
The tariff of the Federal Service made no reference to distance, end
was in all respects similar to the Conference tariff. Kierstead and Levitt
defended this arrangement on the grounds that the fixed charges were all
paid for by the subsidy to which each unit had e:ontributod. In their view,
the only extra charges should be for cargo handling.lo This argument is
quite reasonable; but it ignores the fact that the central islands pos-
sessed an advantage in location relative to the region as a whole. A
freight tariff which charged equal rates for all distances umld‘rcnm
t:nu advantage from t.ho'contnl units and raise thoir’frelght charges to
the same level as those of the peripheral units. The Federal Freight
Tariff worked to the advantage of Jamalica, Trinidad and Barbados and to
% the dissdvantage of the Windwards and Leewards. The schooner rates, on

the other hand, preserved in sc;lu uouuro the locational advantages of the

( central islands.
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SHIPPING

Schooner and Motor Vessel in the Caribbean

Within the shipping reglon we may expect to see the introduction of
new modes of transport emerge from those nodes in the peripheral positiolfs.
Tonnage in the schooner class would dj.sq;pur first from Jamaica and re-
main longest for St, lucia and St. Vincent, our central points. The
tonnage of steam and motor powered vessels entering Jamaica, Trinidad and

'é.i-&aarn_ compared with that of Grenada. There is a steady increase in
the steam tonnage entering Jamaica over the period 1947-67 with a similar
rise from 10 to 12 million tons for Trinidad betwsen 1950 and 1970. For
Barbados tonnage levelled off between 1952 and 1961 but jumped to nev levels
following the opening of the deepwater, harbour in 1962, A slow increase
is reported for Grenada in the 1960's but the very low level of activity
is the distinguishing characteristioc.

The tonnage of sall (surrogate for schooner) entering is considered
for the same periadi. At Jamaica, sail tonnage had reached imunifiunt
proportions by 1951 and apart from isolated entries in 1957 and 1958,
reached gero by 1962, At Barbados, the rise of steam was accompanied by
a decline of sail tonnages up to 1962, but thereafter a revival seems to
have occured. The increass in steam seems to have produced for sail the
kind of response emumerated in an earlier section. For Grenadsa and St,
Vincent, figures for the sixties show fluctuations in the sail tonhage but
no real decline, More important, the level of activity equals that at
Barbados, in contrast to steam activity., The importance of sail and stesm
to a particular node may also bs judged by the mmber of entries. The

mumber of sall entries is known for several nodes in the system. For Trini-
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dad, there is an important increase from 250 in 1950 to over 2,000 in 1971.

For Barbados, the decline in sail entries is less spectacular than that of .

L™
the tonnages, with a tendency towards stability appearing after 1956. In

the 1960's, activity at Grenada, Antigua and St. Vincent tended to operate
at slightly higher levels than Barbados. The predominance of Trinidad is
unmatched, but for the other territories, there is no sign of the immediate
disappsarance of sail entries, N

In Table 5.2, the percentage of steam entries is shown for certain
islands. Steam had completely saturated the Jamaican network by 1960, For
Barbados, there is a continued rise in the proportion of steam, and by 1968
the level had reached 90f. In contrast, although steam entries had reached
95% at Trinidad by 1950, by 1970 the proportion had fallen to 68%, Sail
therefore had managed to rise in importance at Trinidad despite the expan-
sion of the whole system. Trinidad, therefore, appsared to be attracting

more and more activity from the schooner network and also appsared-to be

\

relying more and more on this system for the distribution of its commodi- .

ties. The early disappearance of sail from Jamaica is as expected, )but
the growing importance at Trinidad is not at first clearly understood.

The relative importance of sail and steam for the roninin; islands
may be judged from Tsble 5.2. Despite year to year fluctuations the per-
centage of steam entries did not show any significant increase by 1968 over
the 1960 values, save at St. lucia. Antigua, St. Vincent and Gr’nsdt show-
od widest fluctuations, vhereas at Montserrat there was a smell decline S.nr
steam, with a slight gain at St. Lucia and Dominica, where the gain was
followed by a slight decline after 1966. It would seen that, as at Trini-

dad, the expansion of the system has benefitted both sail and steam in the

central part of the regional system.
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( , TABLE 5.2 |

K Stean as £ of Total F.ntriosn

Node A ' D L V G B T J
1%0 M - - _63 47 87! M 997
1961 60 - 76?- st %0 76 M 99.97
1962 55 - 79 - 60 57 4 7

1963 57 4 78 71 61 55 80 67

'19§u 8 4 7 73 56 63 81 73

1965 60 33 79 76 49 52 87,5 68
1966 71 33 71 75 S+ 60 84 72
- 1967 68 40 6 22 53 51 85 73
1968 57 35 67 75 59 56 9% 7
1969 84 46 66 86,6 €8
w970 9 53 67 63.5 68

'S

WP

Adaptation to ‘Innavation

The preceding description shows how individual nodes would change
thoir compstitive position by introducing a new mode of transport, the
motor vessel, with an extended range. In this way, nodes outside the com~
petitive area might join it, while others may find it possible to extend
their field of influence. It has also been shown that the increase in the
supply price ﬂbt transport allows an expansion of the old means of trans-
port. It may also set in motion an adaptive process of greater long-run
importance. If prige increases make it sufficiently profitable, then some
of the schooner onntors may install engines, thereby extending the range

of thoir.opontiom and the reliability of service. We may expect there-

-
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fore that the introduction of motor vessels would be'paralleled by an
increase in the installation of engines on the schooners, i.e. a move to-
vards auxiliary schoonors;

The evidence for the installation of engines on the schooners is
scanty And conflicting. Reporting in 1954, Burgess claimed that a minority
of the vessels had auxiliary power ongines.lz Doran, however, found that
in 1956, 50% of the schooners in the Leeward islands had auxiliary engines
but only 74% of the sloopa.13 o Loughlin gives contradictory opinions on
the subject. In 1967, she claims "many wooden schooners continue to trade
successfully in the West Indies but the ma jority have auxiliary lotort.”lu
In 1968 we are told that "while only a few have been motorised, there is
no sign of the immediate extinction of these schoonors."15 In a survey of
opsratiqns at Blrbad\gl' in 1966, Blerman found that about 60% of the schoon-
ers carried ongines.16 An ECLA aﬁoy claimed that by 1968, 100% of the
schooners carried engines.l7 The evidence seems to indicate that the intro-
duction of engines on to the schooners proceeded steadily over the 15 years
from 1953 to 1968.

The evidence on new boats launched in the main shipbullding areas is
a possible corroboration of this trend. The ECIA study noted that all new

tonnage built since 1966 has been of the motor 'nrioty.m Doran, too, points

out that no new tonnage registered in the Virgin Islands since 1960 has been '

without ongi.nos.19 In the Grenadines, according to Adams, only 4 schooners
(a1l motor-powered) have been launched between 1961 cnd'1969.2° All evi-
dence indicates that by the late 1960's the schooner operators had adapted
to the motor vessel competition l\:z the installation of engines on their
boats., This perhaps pushed their operating speed up to a maximum of 7-8 mph
thus bringing their range mmch cloco;' to that of the motor vessel, thereby

reducing the critical advantages of the new transport.

128

W, e g

ot = v s .

TR Ty




Fampm——— o e L

CHANGES . .
-

The’ effects of the changes in routes, tonnage and the structure of
freight rates can be traced through the flow of tonnage to particular u-‘/
lands over time. The number and tonnage of ships and the cargo arriving
and Iuving would change in time with the strength of the various factors,
and show up as trends. To investigate these trends, a series of runs tests
were conductad, using the total number of runs up and down as the test
statistic, and the cumulative probability of the observed number of runs
up and down or fewer as the criterion for determining the level of signi-
ficance, In this way, it was possible to test for trend against the hypo-
thesis of random fluctuations. "~ If the cumulative probability of the ob-
served mumber of runs or fewer was less than .01, the hypot.ho/sis of rt.ndc-
ness was rejected. Tho runs test proved useful since the mmborfof obsor-
vations varied, coverod different time periods, and was sometimes quite

small., In the case of Montserrat, information was for the greater part

&hcking .

<
Numbers .
Total,--If t.h; conditions outlined affected all islands’ equally, then there
would be no differencé in the changes of the flow of ships to each island,
i.e. over time the number of ships entering would rise or fall in a random
pattern. Table 5.3' gives the pattern of increases and decreases at each
island for various periocds up to 1970, and the summary information for

the runs tests. We should not.o that the mtomtion for the toul number
of ships entering includes all ships and does not always refer to cargo

A

ships only. For 3 of the peripheral ferritories—Barbedos, Trinidad and
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TABLE 5.3.-=Ruris Test: Total Number of Ships Entering

¥

C ¥ J B T .Gy G v L D N A |

1946
47

49
1950
53
55
56

I T R QP OPe
++

59

63
65
67

69
1970 \
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t 41 1 4+
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I 41 41 &
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F L+ 4+ 4+4+10 1 401 4+ 4
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N 21 25 25 18 18 17 21 7 7 10 11
R 11 1 10 6 9 8 5 & 6 5 6 .

p 1202 .0084" .0018% .0008° .10 .06 .000° .56 1. .24 .
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Numer of observations

iunber of runs

Probability of R runs in Il observatlons
Significant at .01 level .
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Guyana-~we can reject the hypothesis of random fluctuation and auggest a
positive trend; of the central islands only for St. lucia can t}xo hypothe-
sis bs rejected, -

Steam.--Using the same procedure on data in Table 5.4 for steam entries,
the hypothesis of random change is rejected for Barbados and Antigua, in
both casas \t.ho alternative of a positive trend is accepted,

Sail,--For all the units covered in Table 5.5 for sail entries, the hypo-
thesis of randomness is accepted so that we can say that during tl;o 1960's
for which the data are more plentiful, the number of sall entries showed
only randam fluctuation. It should however be borne in mind that the num-
ber of runs at Barbados over the long pox;iod 1946-70 had & cumalative
probability, of .029% suggesting that there was something quite close to ‘
trend developing. , '
Percentage of sall entries,--1If the number of sail entries did not show

any trend, then perhaps the dependence on sall, as measured by the percent-
age of sall ontrit;a. might do so. Table 5.6 presents the evidence for this
test. In the test covering 9 islands, only at Barbados could the hypothesis
of randomness be rejected. We may conclude that the degree of dependence

in sall showed only random vgrhtion over the period, save at Barbados,

vhere the depsndence declined.

" Tonnage

}‘gla_l_.-:mo number .of ships may not reflect the ca;aloto picture becsuse of
variations in size. Here, similar tests are applied to the tonnage of ships
entering., Of the units in the region, only at Jamaica m there a tendency
for the total tonnagh entering to increase systematically, all other units
thm{&né random changes. (Table 5.7.) . - .
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TABLE 5.4.—<Runs Test: Number of Ships Entering:

1946
47

48
49 .
1950
51
52
53
[
55
56
5
B
%9
1960
61
62
63
6i
65
66
67
. 68
b
1970

¥

R
P

N
R
P
]

.0117 .0084

Stean

J B T Gy G- v L

~
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+ + ~
+ +
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4+ +
+ +
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+ + - +
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21 25 11 12 8
9 1 4 7 3
*
'0239 Ous 0075

Number of observations

Lunber of runs

Probabllity of R runs in N observations
Significant at .01 level .

P+ 4

+ 1

31

l4+44+4++++ 4+

9
2

.0014°

<

LV SR Y

- ure ol .,

- A i




133

ILB?I’ 5.5.-=Runs Test: Number of Ships Entering: Sail

J B Gy G v L D M A K

1946
47
48
49

1950
51

) 52
53
S
55
56
57
58
59

1960
61
62
63
64
65
66
67
68
69

1570 ‘

P AE 44

el %

t
I 4+ 0 1 4+ 4
++ L e+ 4

-

-r

+++|n+l++v:+n+++n+++/‘r\/a

'
+'||++|+l++t++i|l|ca||l+l
+ll+l+ll+l
1 &t ¢ ) 4402 1 311
t o4

N 16 25 22 n 12 8 8 9

¥

R 9 12 1 8 5 3 5 6 J
30 .029% L067% .88 .029 0749 €7 .76

P e ol a2 . R
la -}

N = Number of cbservations

R = lunber of runs

P = Probability of R runs in N observations
* = Significant at .01 level
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TABLE 5,6.,—Runs Test: PFercentage of Ssil Entries
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TARLE 5.7.--Runs Test: Total Tonnage Entering

J' B T &G G VvV L D M a

1946 - :

.47
48
49

1950
5
2
53
S
55
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fumber. of runs .
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Significant at .01 level
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Steam.—There is sufficient information for the test for Jamsica, Barbados
and t.hlo Windward i;lunds. Of these, only-for Jamaica can we reject the ha
hypothesis of random fluctuations in “the :t,om tonnage entering. (Table 5.8,)
Sail,-~The topmage of sail entering the same islands is used in Table 5.9.
Rardom fluctuations occur at each island, save Barbados, uhoro a signifi.

cant downward u-s\nd ocecurs,

[y

Cargo
The number and tonnage of ships determine the cargo capacfty avail-

able; hence the cargo loaded and unloaded would be corroborative evidence
of the trends associated with shipping. Runs tests were applied to the
changes in cargo loaded and landed in the same vay.

Cargo IN.—The cargo landed siwwod random f];uctutiom save at Grenads
and at St. Lucia, where there was a significant positive trend.

Cargo OUT,=-The cargo loaded at Trinidad and Antigua showed significant
trends--positive at the former and negative at the latter. At the ékber
islands random fluctuations were taking place (Table 5.111.

’

SUMMARY

The changes in the conditions of transport brought about by govermment
action were gquite distinct. In 1954 the gap bctwoon Jmica and the Leewards
was closed and a large addition to steam tonnage was made. These conditions
prevailed till 1958 when there wvas a change of cchodulc,’ for tvo smaller
ships were used rather than one. Routes remained constant. In 1262 two
Mll‘lhip were brought into service but they were much larger, Mt doubl-

ing the cargo capscity. Routes remained consistent and so conditions

mained stable till 1970. Howsver, by 1966, there was a change in the - N

. \
tical arrangements as the Free Trade Arsa took shape. It would sesm that )

L .
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TABIE 5.8.=~Runs Test: Steam Tonnage Entering , J

(l . J B T Gy G \'4 L D M A K
1946 '
. 47 + ’
48 + -
) 49 + +
1950 + + .
51 - + *
2 .+ + ’
500 :
] 55 + ¢ \
56 ¢ =
57 <+ -
ﬁ + -
1960  + + +
61 - - + +
62 ¢+ + - + -
63 + + - - +
64 o+ + + + + ‘1
65 -~' = + + - + ,
66 + + + - . -
67 - - - - + + .
. 68 - + - - -
LY - ' 69 - + + + i
) 1970 + + + ~ - _ 3
\ ° »
N- 21 25 n 12 (8 ? r .
P R .8 13 5 5 4 4 - ‘
. P .0023° .082 ' 212,053 .31 .56 . .
r[ i)
: . N = Kumber of observations \
R = Bunmber of runs . J
P = Probability of R runs in N observations
* = Significant at .0l level \ @
- {
¢ |
> :
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K TABIE 5.9.—@3 Test: Sa

J B 1 Gy

v + -
e -
& -
< -
+ -
+ +
+ -
: . ¥

. +

+

+

g

16 25
11 8
.77 000"

Number of observations
funber of runs

G

+ 1O

+ 144

n
8

.88

by

Probability of R runs in N observations

Significant at ,01 level
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1
3
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TABLE

1946
47
48
49

1950
5
2
53
*
55
56
7
8
59

1960
61

/62
63

64

65

66

67

68

69
1970
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5.10.~-Runs Test: "Cargo IN .

v J B T Gy G \J L D M

¢
&
-
: .
+
+ +
- +
+ + + +
+ - - +
- L 3 - - + +
+ + - ~ /. + - +
- + ! + + + + +
+ - ? + - + 0 +
- + - + + + - +
+ + - + + 0 + -
+ + + + - - +
+ + + + + +
+ + + .
a
10 .+ 9 18 9 12 p {1} 7 7
7 3 >»8 2 7 5 3 '3
.83 .0257 .0306 .0014* .45 .0079° .19 .19

Number of observations

Hunmher of runs

Probability of R runs in i observations L g
Significant at .01 level

It $+1 O+ ¢4

.15
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TASLE 5.11.--Runs Test: Cargo OUT

1946
©. 47
48
b9
1950
5
2
53
b
55
56
57
B
59
1960
61
62
63
4
65
66
67
68
69
1970

v

® g
nawann

J B T Gy G v L D M A
L 3
5 -
+
s ’ ~
. +
+ 5
* “ - ”’ )
- - . - +
- + + + +
+ + + + + + -
- + + - L - -
+ - - + L -+ -
+ + - + - + + -
- - - + + - + -
- - + - + -
' + + - + + “
. 5 *
10 7 1? 9 12 14 7 9
5 3 5 & 8 Vi 5 2
.28 .19 .0003° 77 .73 .15 . .89 .0014"

Number of observations
Number of runs
Probability of R runs in N observations
Significant at

.01 level

f 1t 10410

I 411
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decisive changes f.oofc place at about }:mr year intervals. Throughout

the period 1954-70, freight rates nui;xod stable in atruct;uro. with the
stean carriers ignoring the effects of distance while ;ailing vessel rates
reflected the friction of distance. | ‘

These conditions led to a situation in which the traffic tended to
increase at Trinidad, Barbados, Guyana and St, Lucia, with random fluctua- -
tions at the remaining ports. Steam vessels tended to increase systematl-
cally in number at Barbados and Antigug. Sail disappesred from Jamaica
by 1?62 _as expected: the earliest in the region, but showed random fluctua-
1’..’1.0»4/5.11l th: rest of the region. The dependence on sail, hovwofr, con-
{ir,od our proposition that it would be greatest in the central nodes and
least in the peripheral. Not ¢nly did the dependence disappear at Jamaica,
but .lt Barbados. there was a significant decline in evidence. In the central
nodes, however, the dop;ondonco on’'sail 'showod only random fluctuations,

The tonnage entering showed a systematic increase only at Jamsioa,
due to & significant positiv‘o trend in steam tonnage. Sail tonnage showed
an equally significant decline at Barbados. In the rest of the regior; both
sail and steam tonnage showed random changes. The combined effects of num-
bers and tonnage showed up in the changes in cargo. The cargo landed can
be taken as a measure :f .t.ho attractiveness of a place or its dependence on
other ‘:uppliora. Two islands show a significant tendency for the cargo
landed to incresse and both are central islands—Grenads and St. Lucis.

— \

This.adds scme support for our notlon of how the question of supply would

work., Cargo losded likewise measures the propensity to supply other areas

‘and we have suggested that changes in transport would favour the peripheral

nodes. Trinidad, a peripheral node, showed a significant tendency to in-
creage the cargo losded while Antigus, a central node, showed an equally

)
»
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significant decline in its capacity to supply qthor areas. The remaining
areas in both cases showsd random changes only.

The periodic changes in the transport ccn;itionl produced in the main
random Moc #t the units of tho region. Where definite trends developed,
whether i.ncreno: or decreases, they tended to conform to t{u proposition
we have advanced in earlier ch.apters-—-thnt improvements in transport would
tand' to benefit the peripheral rather than the central nodes. We lgav'o oxa~
mined here the flow of ships; it is important now to see what this meant
for trade. -

ot
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CHAPTER SIX

INEQUALITIES OF TRADE

Chapters Three and Four outlined the distribution of economic scti-
vity and the shipping ‘network in existence when a regional shipping u/
vice began operations. The changes in transport conditions since 1954
have been dotaiiod in Chapter Five and an attempt has been made to identify
the way in vhich the flow of ships to the various islands has b.un affec-
ted. Likewise the main trends in the flow of cargo have been indicated.
Theory suggested that with time the peripheral nodes would tend to capture
the markets of the central nodes as transportation improved. One would
expect therefore that the share of rogionh trade of the p:riptxornl units
would increase between 1954 and 1970. In Chapter Five it was shown that
significant changes in the transport eorﬂit‘iom took place in 1954, S8,
62, 66, and 1970, giving periods of four years over vhlch' a certain stabi-
lity‘ proevailed. Allowing, u;on. for random fluctuations we might expect
the share of trade in each of these periods to remain stable. Using data
on the value of inter-regional trade, the share of each island in each
fourcyear periocd is shown in Tabio 6.1 for the pericd 1948-1970. The value
of exports from each unit was used o construct a trade matrix for each
year. These values were then averaged for each 4-year pericd, to give the
value of exports from each unit to every other unit, Finally the propor-
tions were calculated by converting each share to a percentage of the
total of each unit. The period 1948-50 covers 3 years only. To arrive at
percentages in Table 6.1, divide each value by 100.
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The Distribution of Trade: 1950-1970

The pattern of trade may be more clearly understood from Table 6.2
which shows um;t.h.r the share of trade of a particular unit increased or
decreased in each time period. In 1948-50 Trinided and Giyana sccounted
for 75% of the trade; Lndoe:li 97% of the trade took place between Guyina
and territories a; far north as Dominica, but by 1970 this proportion had
fallen to B7% as Jamaica increased its share of trade, while Dominica,
St| Lucia, Barbados and St, Vincent all lost ground. The units at each
end of the chain all incressed their shares of trade. The effects of the
intioduction of the regional shipping service in 1955 shows up in the pat-
terd of changes. In the period 1955-58 only Jamaica and Trinidad in-
crdased their ‘ahareuof trade; all others lost, even Guyana—for the service
. did not exterd boyona Trinidad. The withdrawal of the West Indhn in 1957
and its replacement by smaller sh\ips seened to have slowed the pace at
which Trinidad was increasing its :hu'-u of regional trade, but not that
of Jamaica; with the arrival of the Federal Boats after 1961, both oneo'
again increased tholj: shares. Trinidad now accounted for Saﬂ and Jamaica
_ had raised its share from 1.7% to 6.3%5. Guyana's share had fallen from
308 in 1948 to 25% in 1963-66; Barbados, from 11% to 6. For the first
time since 1951-5%, three of the smaller islands, St. Kitts, St. Lucia and
Grenada, managed small increases. The Free Trade Agreements of 1967-68
once uéai.n are reflected in increases by 'hji.nid&d. which raised its share
of trade to 609 and Jamaica to 12% while the remaining units lost ground,
Throughout the vp‘orlod 19'f8-1970; only on one occasion did any of Dominica,
St. Incla, St. Vincent and Barbados mansge to increase its share of trade,
and Dominica, St. Lucia and 5t. Vincent have been shown to be the most
central nodes. If runs tests are applied to the pattern of changes over

time we can conclude that at Dominich, Barbados and St, Vincent there was

-
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( TABLE 6.1
il i ’ Share of Rezional Trade: 1948-70 )

Yar & K A ¥ D L 3 VvV 6 T o
48-50 017 0114 0014 0002 o2 03 11 05 0L 45 30
51-% 038 013 009 001 0% 026 ogg o3 013 455 308
; 5558 043 008 0014 0007 01 o225 08 03 003 5674 2y
-y 59-62 055 006 0011 0009 0089 019 06 024 0029 556 266
63-66 063 0088 0008 0005 008 022 059 019 0045 5684 246
67-70 12 004 00k 0002 006 015 057 o014+ 0028 602 175
’
TABLE 6.2 ’
Changes in the Share of Trade: 1948-70
Sle5h + + + + " - - - - + + +
58+ - - - - - - - - -
59"6é + - - + - - - - - - +
¥ 6366 ¢+ - - - oo S e -
: ‘ 67=70 4+ - + - - - - - - ¥ -
N 6 6 6 6 6 6 6 6 6 6 & .
"R s 3 s 1 3 1* 1 w3 b
P-(R =13)=.0028 N = Bumber of Cbservations
P (R =2)= .0861 * R = Mumber of Pans
, . ; .
S
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\
a significant dowrward trend matched at‘. Jamajica by an equally significant
upward trend. At all the other units, random fluctuations occured.
If one looks at the incidence of increases, npu-a\ting an outer
group of units—-Jamsica, Guyans and Trinidad--and comparing the nunbor\?f
increases with those of t.h; rest of the region, the results are given bélow:
Number of

- +

J+T +Gy & 1 15
Rest 31 9 4o

35 20 55

From this ths hypothesis that there was no difference in the frequency of 4
increases botwton the two groups g{ units may be tested. Using Fh&or's
exact test, the probablility of having the above distribution of +'s and

A
\

~'s,“given the marginal totals, is given by:

151201351 M01 = 0007
4y 111 91 311 558

¥

One may conclude there is a significant difference between the distribution
of increases and decreases in the two groups, i.e, that Jamaica, Trinidad
and Guyans tended to increase their share of trade to a greater extent than

. could be explained by chance.

If the share of trade of the 4 larger territories over the sams period

is considered, the changes in the distribution of trade are as follows:

Percentage of Trade
Yoar Peripheral Central Year Peripheral Central

o

“‘8’50 87.? . ]2.3 ”59‘& 93.? 6.3 ’
51-54 89.0 11.0 /1 63-66 9.6 . 6.36
55'58 Q -M 7.56 67'70 950“’ “06 -

-
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The reduction of the share of trade of the central units to one-third the
level of 1948-50 is clear testimony of the loss. When one considers that
total trade increased by 200% between 1957 and 1970 from 57 million $BC

to $EC 150 million, the true nature of the disadvantage to the central
islands 1is muled.l The conclusion remains that, even though there was
no undue disadvantage in the distribution of activities in the early 1950's,
the changes in transportation since then have ‘been accompanied by a decline
'in  the share of trade of the smaller central islands--a decline that is
greater than anything that could be explained by random changes.

The changes in the shares of trade described above have been measured
using the value of trade, Ideally, it would be best for the purposes of
analysing the flows in the transport network to consider cargo tonnages,
Unfortunately figures of cargo tonnages between the ‘uhnds of the Caribbean
are not availlable, hence one cannot be certain that the terms of trade,
(i.e. average value per cargo ton of exports against average value of
imports, ) have not been working against the central islands consistentdy

since 1950, Two factors caution against this. First, it has been shown

in Chapter Three that there were no clearly developed advantages in endow- .

ment which gave a decidedly better proapect to the peripheral territories.
Secondly, for Trinidad, the only unit for which dollar values per ton of
cargo can be computed, it can be shown that exports to Guyana were consis-
tently lower in value between ‘1960 and 1970, while exports to Jamaica, Bar-
bados, Grenada, St. Lucia and St. Vincent showed no significant difference
in value, For imports over the same periocd, dollar values per ton of cu-gko
were higher fc:r inports from Jamaica and lower from Grensda; imports t:;c-
Barbedos, Guyana, St. lucis and St. Vincent did not differ consistently in
value between 1950 and 1970. 1In these circu-sumﬁu. At is most unlikely
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that the terms of trade could exsrt more than nominal influence on the

distribution of trade.

The Effects of the Transport Network

To suggest that the changes in transport conditions since 1954 have
worked to the disadvantage of the central, less developed units is to
assert that their share of trade would have been greater if such changu‘
had not taken place. It h.na slready been shown that the changes in the
type of vessel used, the schedule, availability of cargo space, and struc-
ture of freight rates worked to the advantage of the periphersl uflit.s. It
remains now to show that the structure of the network since 1954 exerted
an influence which also worked to the disadvantage of the central units.

The routes between the varfs units have been described by a connec-
tivity matrix, All flow between {:hc units must take place along one or
other of these links., A connectivity matrix such as thh can be used as
a probability matrix, provided some means can be devised to measure the
probabilities of flow along the various routes. As long as the probabili-
ties of transition can be estimated, the matrix takes on the properties of

\a stochastic matrix, one of the most important of which is the existence

of & limiting distribution, i.e. a long-run distribution émrdo vhich the
system moves.®> If the transition probabilities do not change over time,
then the process can be described by a discreet Hnrkg! chain, The well
known properties of the finite Markov chain will bd\/nf;d here to estimate
the influences of the transport network: the existence of a limiting dis-
tribution which describes the inherent tendencies: its tendency to converge
rapidly on the limiting distsibution, to.be independent of the original
distribution.] To arrive at estimates 'of, distribution of trade betweea
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the 11 units, thres things are required:
tf 1. An original distribution of trade, \
. 2, ,Time ‘pericds over which transitions are expected to occur.
¥ 3. A matrix oﬁ transition probabilities.
| In all cases, the original distribution of trade will be that of 195 --the
N period before government activity in transportation. As the conditions
hn:e been shown to be stable over 4-year periods, tmsitlo‘ will be held

to take place every 4 years. In any event, yearly transitions over the

‘ 1librium distribution. The method of estimating the transition probabili-

ties will be the source of differences in the estimates provided,

Estimate I: Equiprobable

§

d

i

i 15-year period to 1970 would take the distribution much closer to the equi-
< Given a fixed mmber of routes to any node, all cargo entering and
leaving must follow these routes. Thus in the network of 199, ocutlined
in Chapto'r Four, Jamaica was connected to Trinidad and St. Vincent only.

‘ U%cr the assumption of equiprobable flaw, S0% of Jamalca's Caribbean

trade would flow via Trinidad and 50% vis St. Vincent. Using the connec-

tions of the 1954 network and the assumption of equiprobable flow, transi-

tion probabilities l;nvo been estimated as in Matrix 6.3. These are then ‘

combined with the 195 distribution of trade to provide the Markov chain

estimates of the distribution of trade in 1958, 62, 66, 1970 as well as

the long-run distribution of trade, which we have described as the tendency

inherent in the transport network. These are shown in Table 6.4a. The

- most striking result of these estimates is the reduction in the shares of
Trinidad and Guyana from 768 in 19% to 275 in 1970. The reduction takes
+ ‘ place in each pericd, but is most severs in the pericd 1955-58. This sug-

gests that the introduction of a regional service should have reduced their

«
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MATRIX 6.3

Transition Matrix: Equiprobable Flow 1954

K A X D L B \J G

-2 oz 02 - .2 .2 - -
- - - .25 - .25 025 -
- - 01“ o'l“ 01“ - . 1“ 01"

- - - - - 033 033 -
- - - - A6 17 16 7

>

T &
5 -
25 -
A5 .15
2 -
5 -

- 17
-5 -
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( " TABLE 6.4
' a) Distribution of Trade: Estimate I

. d § T D L B v G T oy
@ 0% 013 009 \0:1 014 026 089 o0 013 455 308
58 084 006 007 023 026 095 252 115 097 204 091
62 058 013 013 OM5 069 096 1720 166 093 205 O7R
66 068 03 03 ob’6> 068 103 184 140 092 179 06
(?0 059 035 035 059 083 096 170 145 084 176 0S8
I 46 068 068 089 112 09 16 13 06 139 o4B

M = Original Distritution - 1954

I? = Inherent Tendency - Limiting Distribution
“ . \
b) Percentage of Trade

Year Peripheral Central
2 89 n .
8 63 574
62 50 50
66 49 '}
J 70 46 S
- ho g 9 61

e S

. S

e .. -




shares of trade but in fact it did not. Likewise, thers should have been

a redistribution of trade in favour of the roulni.n; nodes~-in pdrticular
the Windwards and Leewards. From 1% to 3% each in 195, their sharses

should have moved to from 4% to 15% in 1970. When the share. of the central
nodes is compared with that of the peripheral, the shares are as given in
Tabls 6.4b, The peripharal units take 63% in 1938 but by 1962 there should
. have been an equal division; and by 1970, the central units of the Windwards
" and Leewards should have pushed their share up to 4%, In the long run, the
equiprobable network would tend to direct 61% of trade flows to the central
units and 39% to the peripheral Jamaica, Barbados, Trinidad and Guyana. |

Each territory would account for at least 5% of total trade,

Estimate IT: Capacity Weighted A “

The flow alongz each route is unlikely to be equal, for we have shown
that different types of vessel were used. Hence, the cargo capacity along
each route varisd, The transition probabilities may be estimsted to take
aceount of this by using the size of the ships on each route as weights,
and taking into account sll types of ships on a given Foute. The average

size of ship in 1954 was given as

Tons
Transoceanic 11.%88
Federsl Boat 2
Motor Vessel 600
Schooner 150

1t the schooner is given n weight of 1, then the motor vessel is weighted
4, and the Federal Bost 20, These sum to 25. If a transoceanic liner is
weighted 75, then any route covered by all 4 types of vessel has s weight
of 100, A weight of 75 corresponds to 11,250 tons for the tmlloooanic
liners, and this was about tho;r maxirmum size in the 1950's. These \nigl:;u
are then applisd to Table 4.6s which gives connectivity by modes, to which

s
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C . WATRIX 6.5 :
Transition Matrix: Capacity Weighted 1954
J x A M D L B V' 6 1t o
, - 2 - - - - e e - - ‘ i
A5 < W77 WO O - - - - - 4
-~ W9 - W9 02 - - - - - - 4
. - o2k W79 - W78 . 019 - - - Fo \

A A L - - - :

- = - - 85 - ,u85 025 - ,005 - . |
003 L0M .27 - 27 .003 ‘.22 .22 i

@ - - i CL025 W75 - W75 005 -

- e e e e - .005 4975 - 975 -

23 - - - - «003 .235 .003 ,292 - ‘23:5 . }

-~
‘ * -
eua-:wr‘ox‘»uc.
[ ]
[}
[}

Motor Vessel = 4 i
Federal Boat =20 ) 1
. Transoceanis =75 > ’

L
3
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038
108
051
073
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(D = Original Distribution 1950-54

~N

a) Distribufion of Trade: Estimate II

K
013
012
026
018
029

o

TABLE 6.6

084

IT = Inherent Tendency

»b)

Year

3 &g R B¢

IT

M D- L B
001 (1 ) 026 089
. 012 015 033 29
014 026 087 W6
021 o 057 242
"0 o2 092 159
086 09 088 1%
S
F 3
rcentage of Trade
Mi;iuul Centrsl
89 n
73,5 26.5
59.5 . 40.5
58.3 L W17
53.5 s b6.5
42

v G
o% 013
oM . 18
18 079
083 159
W9 089
09 087
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the Federal Boat links must be added. The weights for all routes to wach

( node are tpon summed and converted ‘to percentages. For example, Jamaica
is connected to St. Kitts by Federal Boat for a weight of 20; to St. .
Vincent by motor vessel for 4; to Trinidad by motor vessel and transoceanic
line for a weight of 79. The total of all units to Jamaica equals 103.

= The final probabilities are then .19 to St. Kitts, .04 to St. Vincent and

«77 to Trinidad. The rest of the transition matrix has been constructed
in the same way. The original state is the 1954 distribution of trade.
Estimates for each period to 1970 and the inherent tendency are presented
An Table 6.6, while the transition matrix 1s in Matrix 6.5. The estimates

LaF-" T ¥

for the periods to 1970 tend to fluctuate at all nodes. Yet once again the
share of Trin;dtd and Gu?ann is reduced to between 26 and 40%, The redis- ,
tribution of trade to the Windwards and Leewards is not as marked as in
the equiprobable network. Again the uuuto-‘ suggest that the greatest
reallocation would take place in 1958, when Barbados and Jamaica would

iy i

inorease their shares. The changes for St. Kittis, Antigua, Montserrat tend
. to be small, so that by 1970 their shares range from 2.5 to 4%, ,St. Luoia,

r
-
¢
¥

St. Vincent and Grenads mansge to raise their shares to around 10% each by
1970, from 1954 values of 1% to 3%. In the long run\Barbadol has about 16%,

Trinidad 154, and the others, shares ranging from 4 to 9 percent.

Estimate III: Cargo Shares

4

y The existence of a ship on a particular route is no guarantee its capa-
oity will be used. To escape the biss towards large ships in the previous
nt.’httu the transition probabilities may be calculated according to the
importance of particular types of ships gpr the carriage of cargo. For the

o -ootrmntpoﬂ.od.munmmtsﬁ;tmcmomcmudbymn

(3 vnnh'. i.e. schooners and motor vessels, 20% by the Pederal Bosts u;d 08
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 MATRIX 6.7
Transition Matrix: Cargo Weighted 194
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by transoceanic carrieérs. These values give the following weights:

Transoceanic 3
Federal Boat 2
Motor Vessel ¢ {'ll
Schooner

which are then applisd to the matrix of modes to arrive at a transition
matrix which reflects the importance of particular kinds of vessels. The
weight of 5 for small vessels refers to the period 1966-70. The proportion
of trade carried by small vessels was almost certainly h!&hor bo.tvun 1994
and 1966 so that the influence of the small vessel routes over the periocd
is perhaps understated. The cargo voigl;tod transition matrix is given in
Matrix 6.7. Agein for Jamaicd, the route to St. Kitts by Pederal Boat is
weighted 2, to St. Vincent by motor vessel 4, and to Trinidsd by trans-
oceanic liner and motor vessel 7—-for a total of 13, The final transition
probabmt?&-ro‘ then .15 to St.‘ Kitts, .3 to St. Vincent and .55 to
Trinidad. /The: procedure is then completed for the remaining unit;. Esti-
mates of the share of trade in each period are then derived and are shown

in Table £.8, as well as the limiting distribution,

Comparison of the Estimates

The three ntintn may now be compared with the actusl dhtr}ntm
of trade, using the 1970 predictions as the basis of comparigon, as in
Table 6.9a. In Table 6.9b the estimsted values of the equi ble, capa-
city weighted and cargo weighted estimates are subtracted from the actual
distribution of trade in 1970, All three estimstes predict smaller shares
for Jamaics, Trinided and Guyana than was the cese in 1970, and larger
shares for the. r-ni'niu territories. More of minml trade had moved
to the outer ends of the network than would have been expected given the

!

structure of the netw
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” | MELE 6.9
C a) Share of Trade: 1970 '
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The predictions of the three transition matrices are then compared

vith each other inthe same way. When compared with the equiprobable net-
vork, the capsgity weighted estimates tend to predict smaller shares for
Barbados and all points north to Jamaica, and larger shares for St. Vincent,

e ~ ¢
Grenada, Trinidad and Guyans. The cargo vuightzd network however seems to
. t

offer only random differences from the equiprobable network. When cuparoﬁ

e

with the capacity estimates, the cargo weighted network tends to undere

L]

' }«mt for Dominics to Jamaica, and over predict in the south of the

region,
. We have seen that the peripheral un(ita beld the overwhelming propore

tion of trade and tended to Aincrease their share over the period., How do
the predictions compare with the reslity?

- TABLE 6.10

Share of Trade: Jamaica, Barbados, Trinidad, Guyans: 1954-1970
. ‘ 3

Year Actual Equiprobable Capacity Cargo
) 89 89 8 &
% 92 bt 63 73.5 70

' & 97 % 9.5 5
66 93.66 7 U9 58,3 51
o

\

95.4 . 46 ‘ 53¢5 47

The actual share of trade increased between 1954 and 1970, while all the
predictions record a decrease. The predisted value for 1970 is about one .
balf the actusl value for the equiprobable and the cargo weighted networks,

and is slightly higher for the capscity weighted. The former are the ones

which give the small vessels their greatest values relative to the steam

ships,

.-

e ——
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The tendencies inboront in these networks all move towards a reduc-

trade and & czrrnpondim rise for the central islands. Clearly the struc-

ture of the networi held tendencies which would have ggroduced a dhtrtbutioa
of trade vo;-y different from that which took place between 195 .llﬂ 1970,

The Mm]titipo of trade would have boo_n great, for all predictions allo-
cate sbout 50 of trade to Jamaics, Barbados, Trinidad and Guyana in 1970.
That they héld slmost twice as large a share suggests that the non-structural
aspects wers equally important in shifting the balance of trade.
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CHAPTER SEVEN
IRTERISLAND TRANSPORTATICN AND REGIONAL INEQUALITY

The use of transportation for the reorganisation of Caribbean space
by the governments of the region began in 1955 with the establishment of
a shipping service which was intended to be the central link in a plan
for integration. The movement towards integration was guided by three
idess-~that transportation should bridge the gap between the islands and
]rcvi.dyo for current and Jmturo trade; that each territory should partici-
pate in and benefit from the integration process; the process should over
time reduce the inequalities within the region. JNow the fundamental ;;xr-

pose of any transport mode is to transform the effects of distance. Hence

both the extent of participation and the degree of inequality in the regicn

would be affected by the way in vhich interisland transportation was
organised and developed in response to the underlying bias of distance.
The ;;-odnction of export crops has been a long standing characteris-
tis of Caribbean economiss, which has only been modified in part since
1950, The result is that by far the greater proportion of output is des-
tined for the rest of the world, with less than 10% destined for Caribbeen
markets. Thus the models of the economy which dominate current thmkmg
prove of little assistance in dealing with interisland transport which

165

then appesrs to be critical for only a small fraction of Caribbean sconomy.

Bere a conception of the interisland economy is advanced in which the dis-

~"parate locations, with their particular endovments, are tiled together

by flows of goods. In such an economy, the nsture of the transport network g

and the conditions of transport are ocentral to the sttaimment of any degree

of integrstion. The movemsat of goods needs to overcome the biss of dis-

o
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tancel The three ideas of integration thinking have therefare been mede
oentral to the theory of interisland transport sdvanced. From the simple
assumption that there is no transportsation between the units, and so no
trade, an attempt was made to explain how the types of transportation would
make it possible for each ynit to participate in the regional economy.

Bow the types of vessel nso; in the Caribbean differed with respect to
size, and speed. Hence the kind of changes which followed their introduc-
tion also differed. So, too, as the transport capability 1ncr‘uod. sven
the most distant parts of the region came within the reach of trade. The
mnltm‘uut in the long run any one point could supply the whole re-
gion with any commodity it produced. There was thus a relationship be-
tween the limits of transportation set by the capability of the vessels and
the minimum number of locations that were needed to supply any commodity
to the entire region. |

Yot it was always the cutermost locations which would need to retain
a domestic supply the longest——until transportstion had brought other sup~
pliers within reach, The long-run effect of these arrangements was simply
that there was more incentive to create domestic producers in the outer
areas. When, therefore, nev forms of transportation were introduced, thesé
outer suppliers were in a position to dominste the regional market. Essen-
tially, this was the bias of distance inhereant in the Caribbean, which
transport changes served only to accentuate.

In 195 when a shipping service was being planned, the economies of
the various islands were not very different in structure. Basic primsry
production was rather evenly distributed between the islands. Most activi-
ties consisted of one or two branches, so the possibilitiss of primary or
secondary processing were very much the same for most economic activities.

There ws the odd exception-~like oil--with 17 branches of secondary pro-
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cessing at that time, Individu\gnl activities however were not equally
widespread, Bassic producticn was the most varied. Some of it was restric-
ted to one or two places, some activities were to be found in 9, 10, or 11
places; the rest not quite as restricted, not quite as widespread. Primry
and secondary processing, however, consisted of activities which were, in
the main, edch restricted to 4 or fewer places. If there vas to be any
initial advantage to any unit, it would have to be found in those activi-
u'u of primary and secondary processing vhich weres very highly concen-~
trated, -

From our analysis of the economies of the Caribbean in the early
1950's, the most developed--as measured by the total number of branches
of activity--were the cuter units of Jamsica, Trinidad, Guyans and Barba-
dos; the central Windwards and Leevards accounted for only 40% of all
branches of sctivity. Basic production ranged from the Z1 branches of
Dominics to 42 st Jamsica; primary processing from 17 at Montserrat to 122
at Jamsica; secondary processing 7 at St. Kitts to 86 at Jamaica. Despite
these extremes, analysis did not reveal any tendency for activity to be
concentrated at pnrtﬁmhr territories thst could be held to be significant.
This is not to say that individual ‘cttﬂti;c were not concentrated in
single places! what this meant was that no individual location was blessed
by being the sole supplier of a large number of products:

The transport system whlch had developed by 1954 consisted of a rea-
Nsonably well developsd st of connections from the Winduards and Leewards

to Barbedos and Trinidad by small schooners, which did not extend to Jamaica.
In addition motor vessels, larger and with engines, were being introduced, and

these’ brought Jamaics into the regional orlt‘i. These were the two types
?f vessels on which s regional transportation system depended, for the
ocean. liners never provided such a service, even though their ships did

-t
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provide some connections between the islands. Their schedules were too
infrequent and their size too great for the small cargoes to be transported
the short distances. botvoon the islards. Likevise the schooners were too
slow and too small for the journey to Jamaics. Yet, by 1954, the distribu-

e
tion of cctivity and the organisation of transport had produced a lltuti.w

gl
:3'; in vhieh 891 of inter-regional trade was accounted for by Jamsics, Trlnid‘d

w and Barbados--units occupying the most periphersl locations in the
region. It has been shown, however, that the 1954 network beld within it
the long-run tendency to reduce the share ot the poriﬁnnl yaits to lbout
40% and could have reduced their share to .bout 50$byl9?0 (the oqu.l-
probable Markov chain estimates)-~provided the structure of the network
did not change to incmu‘t;ho connectivity of the cuter units, or the
other transport conditions did not change to the dissdvantage of the cen~
tral islands. But change they did.

The regionsl shipping service which began in 1955 immediately linked
Jamaics to the leeward islamds, though it never really sustained s link
to Guyana. Secondly, the ships were large (3,000 tons) and ran from
Jamaicas to Trinided, mking these the two points where the grestest capa-
city was available. As these were the two best developsd islands, they
mnb}otonhmmugooftbocmosp« provided. The new service
therefore wes in the msin & method of carrying cargo from Jamaics to Trini-
dsd. Sinoe the ships called at all islands on route, it provided opportu-

_nity for Trinidsd and Jamasca to capture the markets of the central islands.

What was the offect of this incresse in connectivity? When the capscity

" of the vericus ships is taken into sccount, our anslysis suggests that by
'lwo.thsuuofthchrcar.lmm. Trinidad, Barbtedos and Guyans would

be about 4% (capacity weighted Markov chain uthnioo). Takisg the ‘extent
to which the types of ship have been used, their share hes been estimsted

o
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at 47% for 1970 (cargo weighted Markov chu'i.n estimate). These estimates
suggest that even with %u no\‘vy service, the capacity of the various links
would constrain flow in such a wsy that the larger islands sbould‘ have
experienced a reduction in their share of trsde even if the new service

vould make the reduction smaller than it otherwise would have been. 1In
f.¥5 regional inequality incressed, for the share of trade of the more
devéloped islands incressed to 95% by 1970, while that of the less deve-
loped central islands }.n from 118 to 5%. The nev service did not confer
any sdvantages on them, and since freight rates were equal for all journeys
in the region, it meant that they were paying wpuhor rates on the average

to overcome the biss of distance by means of the Federal shipR, The equal
rate was held to be justified because of the payment of s subsidy for the
operatich of the regional shipping service which was apportionsd among the
islands in & way that seemed to conform with the level of developments but
this only removed the nd‘nnuq of rchf:ivo location enjoyed by the Windwards
and leewards. The Federal Shipping Sor;ioo still requires & subsidy, At
carried only 20% of regionsl trade by 1970--even less than the oceanis

lines, and it has, in all probability, vuonod rather than narroved in-
oqualitied 24 the region.

-

Thrn features of the changes in transportetion stand out as signifi-
Y

~oant. First, thHe new routes tended to increase the connectivity of the

outer islands, but merely covered routes slresdy in existence for the cep~ -

tral islands. The regional service might have gained from the ocean lines

some of the Jameica and Trl.nld&d trade, but vu likely to gain only from
the small vessels in the Lastern Caribbean. Monaly, the hrga n.u of
the shi.p and their lengthy nhoduw/ them more suitable for nr;o
on the long haul (Jamsies to Trlpld‘d) than for the short hauls ianTthe
u:u;-nwaumna This has happened in the past, and 1s inberent in the

-
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.dad and Guyana. This only reduced further u? usefulness of the ships

. of & trunk route from Jamsica to Trinidad, Guyana and Barbados.l These

/ ; ™
’ «
economics of steam ships, which are most efficient at sea r?thor than in o
port. The ships have simply been too large and the schedules too slow for
the Eastern Caribbean. The amlyd:\ showed that it was possible for

schooners to make several return voyages in the periocd between visits of

the one ship, and could do so even with tup ships in the service. Thirdly,
-
the equalisation of freighi'Fates in the region raised the freight costs
of the leewards and Windwards relstive to that of Jamsica, Barbsdos, Tring-
\
to the central less developed islands.
The ECLA proposals for reorganisation of the Federal Shipping Service '

after 1970 call for extension of the route to Guyana, and the introduction

new routes would raise the connectivity of the ocuter units only., No new
routes are proposed for the central islands. Secondly, one ship only would
call at the gullor islands instesd of the present two, reducing the exist-
ing frequency of service. JNew ships have been commissioned of 3,000 ton
size. The arrangements are justified on the grounds that, along with a

,lizuﬁh increase in freight rates, the service should be better able to

balance revenue and expenditure and hopefully rod?;o the subsidy needed.
The proposals uvmooci are the mirror image of past arrangements and can
be expscted to produce the results outlined in the preceding chapters—-in
inoresse in the inequality of trade in the Caribbean. It is hardly sure ‘ H
prising that the less d«olo?od islands have protested the latest stage of
the integration process so vigorously.
The arguments sdvanced here should not be interpreted as s suggention
of s return to schooners and sloops. It suggests rather that the tr;nlpwt
problems of the smaller islands oould be better satisfied by vessels with

the charscteristics of the ‘small vessels which relate to sise, routes and
x \
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frequency o{) service., The roqioml shipping service ought to provide small
motor vessels which could provide a better service of the type now offered
by the smll vessels or make it possible and profitable for the existing
small vessels to provide a better service. Given the problem of the age

of the vessels and the decline of bost building, the former might be more
expsdient than the latter,

The smaller central islands need frequent connections by vessels
suitable for small cargoes if their fledgling activities are to capture
any of the markets in the Iastern Caribbean. Likewise, it has been shown
that good connections to the peripheral territories are essential if the
central territories are to beoome sttractive for the location of new
regional enterprises. ! ’

Yor example, if, as Brewster and Thomes suggested, the regional mar-
ket for canned meat products could support seversl plants at s minimum
econcmic size of 350,000 cans,? the theory outlined here suggested that
the maximum distance it would be necessary to transport these goods, given
four such plants, could be as low as 225 miles, if Jamsica, Guyana, Bar-
bados and Antigus were the locations selected.’ Now one plant of 350,000
cans would be insufficient for the Jamaica market; one plant of the same
size would be too large for the Antigus market. The Antigua plant could
then supply 5t. Kitts and Montserrat on the one hand and Daminics on- the
other., The former vwould need small vessels while the latter would be best
bandled by the larger motor vessels, If such & prosedure oould be syste-
matisally spplied over s range of sstivities in the regionsl market, it
could in the long run lead to an inorease in the number of secondary pro-
cessing industries locsted in the ocentral smaller islands, s balansing of
mxuammtnmpm;umm:umuu.mtmuwu-
equslities of trade in the region.
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It may wll be, as the Carifta Secretarist commented in 1971, that
Sthe absolute indispensasbility of a shipping service to regional economio
integration and through it to meaningful regional nm development
sesms scmshow not as ;mmmqnhduvgnm hnobooaupocud."“
Keirstead and Levitt mey be correct in their belief that freight rate
policy 1s an insdequate instrument for economio develomment.’ Neverthsless
the planners of a shipping service for the Caribbean cught to be mindful
of the relationship between transportstion and regional inequality in the
fiftiss and sixtio;. Af interisland transport is to be cuoooutnliy \gcl.dod
to the socisl goals of the Caribbean. For in the Caribbean group of islands,
technicsl innovations in transportation have always brought with thek the
inherent tendency to shift t.ndo‘outurd- to the periphery, whatever the
sconomic arrangements, ;.hcnby increasing the degree of inequality within

the region. -
If this is to be avoided in the future, the shipping network should be

srranged so that the old estsblishments in the central islands stend ¢ fair A

chance not only of retaining their markets but slso of serving sowe of the
larger peripheral ones. 3uch s servios would hanuu-:ooh-onu: (1) small-
or vessols than the Pederal Boats currently’in use should travel with much
greater frequency between the oentral islands; (2) the peripheral territories
xm.w.mww«mu.@wunorm;m‘
& route which would not include the oentrsl islands; (3)  less frequent con-
asetor servise might link Trinidad, Berbedos eand ssy Antigua. It would then
bwhbhuﬂumuﬂnwunﬂ‘dt&nhunwuﬂﬂdw
tage of the islands sinee they eculd vary on esch servies scoomiing to distance.
m.maw.-w.twumumumwu
the esntral Sslands, eculd serve to reduse the inequalities whieh have been so

sharpensd sisee 1950.
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APPENDIX C

SHIPPING STATISTICS

Sources: An Abstract of Statistics of the Lesward Islands, Windward
Islards and Barbados (Cave Hill: ISER, 1971).

West Incihn and Caribbean Yearbooks, 1906-‘-73 (X?ndom George
’ Skinner). , '

@ men e e

Overseas Trade Reportes
e U.N. Statistical Yearbook, 1970=73.
St, lucis.--Annual Statistical Digest, 1967-70.
St, Vincent.--Fort and Marine Department,
Dominice.--Customs Department ' . 1
\ St:, Kitts.--Digest of Statistics, no. 3, 1970.\ %
Jamaica.--Annual Abstract of Statistics, 1967.
Janaica Handbook, 1955-60,

Trinidad.--Annual Statistical Digest, 1961, 1966, .
Quarterly Eaonomic Report, 1967-73, ‘ j
Intennational Travel Report, 1957-62.

'

Barbados.~-Abstraat of Statistics, 1957, 1969,
Quarterly Digest of Statistics,

GNMJ&.--Contro&lor of Customs and Excise
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s 1,017 2,980 . 1,014 2,979 3 o2
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% 1,182 3,235 1,48 32 b 3 ,
52 1,23 3.35\2 1,206 3,327 24 . 53
58 1,386 3,848 1, W7 3,755 ) 89 1,200 7,111
$9 1,449 4,212 igg :.g?s 2; 12 i.ggg 2.%§
1.“92 “0593 [ ] » L] ] []
1922 1,463 4,388 LM 4, 2 S48 2.3
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»
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& 60 250 ¥ ° 10 1 |
/8 228 336 13 1
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22 ) & 200 400 22 1
L3 253 E-AE S
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” STATEMENT ON ORISINALITY

i ‘

This thesis makes the following contributions:

TO TRANSPQRI‘A(TION GECGRAPHY

1.

3.

- -~

A theoretical investigation of the influence of technical
change in transportation on patterns of location.

Extends the maximum distance solution to the location set-
covering problem to specify the order of sub-optimal choices

and the structure of the transport networks which should

accompany thenm,
,Demonstrates how matrix approaches to transportation network

analysis and Markov chains may be successfully cambined to

explore the long term effects of transport policies.

TO CARIB3SEAN GEOGRAPHY

1.

An integrated theory of interisland transportation which
outlines the way in which transport change would influence
the dovglopnont of a rogiona\l sconomy .

An empirical investigation of the relationship between

transportation and regional inequality between 1950 and 1970,
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