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Thil dia •• rtatlon pre'.Dta tor~. Qarlbbean Il noJ"lU-tl .... th.OI7 ot 

lnt..rhland t.Nnaport. Whloh a~b1.n.1 preab .. dNvn tron Oarlbbean 0"-
... .. 1· 

, . 
rianae vlth the noUon or dbta a. te arrh'. at a .tew or th. lfa.7 !ri whlob 

t.ranaportation a1ght. ha .noed th. d.nlopient. or a re«lonal .oon~. 
1 -

.lt ••• k. t.o Ihow how tha roduat.1on ot n.v tonu ot tJ'&l\lpol"tatlon vould . " 
art.ct. th. re1atton,Ù\lp or bidual l.land. t.o th. rellQrft, and th.l.r 

chance. ot beOCft1.ng 'o,nt.rea ot ".aonOlllc aat.hlt.y tOI' 'th. rec.1on- u a whola. 

J Th. d ••• 10p".nta ln int..rblanc! .hlpp1nc ln th. Car1bbMn .lno. 1954 

are t.h.n 1.nt.rpreted .ln th. 'l1&ht ot th. l.d ... pru.nted and an att_pt 11 
, 

_de to t.race th. re1aUonS'hlp b.tween tI'Mtportatlon d.veloJIII.nt and in-

equa11tl.s_ot tr.a. up to 1970. lb. 1"1" 19.5.5 .a" th. be,1.nn1.nc or a N-
t 

,lona1 shl.pp1.na .arvloa tor vhioh 11laOO 'lc:wernMnta vere 1'ul~ .... pon.lbl., 
f 

ahd la theraCore cons1d.red I-h. point. at Whloh l'eIlonal tl"an,pol"tat1on 

.... 

pol1cy cQUld b.,ln to b. held aoopuntabl. tor later dav.10JIII.nt.. To •• U­

.. t~ th. llk.l.y .-rt.cta or chang •• ln transportation arranc ... nta, Ma~ 

ohain •• t1aat •• of th. out.oune in th. ab •• no. oC ohang. vere ud., Oœpa­

r1lon. v1.th tha- ~è\ual changas ln trad. allowed Il judp.nt ot th. relatlon-

~ 
.~{" batv.en 1ntar~.land tranapo?t&t1on and reglt>nal lnequaUt7. th. 

r~lft@, lndloatèd that initial .ndoWII.nt accounted to: raI' 1 •••• and tNn.-
, -

porution oh.,.Lnca tOI' aor. of th •• ubsequent lnequal1Ue. or t:.rade than hAl 

bean accept.ed ln the put .. / 

:,' 
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t. ~ •• nt.e th". pI"~. \lM t.hlor1e ftOl'lfAt.i.,. d. t.r&Mporu lA"r-

" , , , 
1naula1re. pou.!' le. ~I"ube.. o.. prëa1. •••• Ur~ •• \d. l'expe .. l~ 

. ~.ra·lbe ont. 't.' ... 001 ••• Ml taot.eur d1.at.ano •• tin d"tabl1r 1& ta,on 

dont. la. t.ranapol"t. aUl"al.nt. pu &111" 'Ul" lé d, .. loppMant. d'une toOftca1. , "' 

~1onale. Notre th'orl. d •• ~ d'-ont.rer de quelle .. n1~ .... l'ut.l'O-

duot.lon de ftcunaUlt aoy.na de traft.port. .od1tiere1t le ...... pport.a d'\lM 

he ~rUouli~" • .,.0 la ""ion .t le. pOII.ibll1tl. que 1''11. poW. ... l\ 
,.,011" de d ... nir le oentre loonca1que de la ~I~on en.t.1lr.. 

L'.",:oluUon du Oa.MI"O. Mritille aux -Car,'lb.. de 19S4 l 1910 Mt. 

IJ lntel"pNt'e .elon oet.te oonceptlon et on cheroha ~ exp1l.quer le 11.., 

.ntre 'le d'~lop,*"nt \ •• t.l"anaport. et le d •• ~uUlbre de. lohanc ... 
L'ann"e 1955 • 'lU la .11 •• ur p1~ d'un •• "loe "l'lU .. N,lOMl d1J'~ 

"1" le. IOUftrnaenla 1n.ula1re. eux ...... 1 o·e.t' oette date qua 1& 

polit.lqua ~lonala de. tnuwporla peut ;tre oona1clé'rle o~ N.pouahle 
, , 

de ~. de.,.loppe.ent.. Poul" de\er.1nel" 1 •• • tteta poI.lb~e. 4 .. 

aocUflcat1ona .• u '"' ... U d. tra~.port.. ur1tille., on • to~~ 1 •• proba­

bUit" an tel"lM' de cbatna. de '''''l''ko.,. o.. oClipara1aon. 9t.ablle. ent.~ 
, , 

ca. ~e.e •• t la. tran.roraatlon. realla. du o~rca utlt.t.a'nou • 
• 

ont penil. da juger da. rapport. ant ... le. tNnaporla 1nt.rlnaula.1N. . 

at 1 •• l"'gaUt's Nglonal... On conclut, oontrau-e..nt ~ la penal. 
.. .. , ,. 

cont_peNina, que le da.aquUlbre da. aehanga ...... ort. .oina d •• oondi-

tion. naturelle. { • .,orable. qua .d •• oba", ... "t. dan. l~ .t.l"\loture d •• 

tra"'port •• 

. ... 
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f 



" 

111 

1 ~ 
f 

1 .hwld l1k. to thank a7 '\1,."1.01', Jan Lund,Nn, who badrth. 
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lNTRCOUCTION 

The ertyts t~ puraue som~ fom of economic int.gration in the 

" " Commonwealth~Çarlbbean ln the post-war perlod have brought to the tore 

~e problem of distance and laolation. In pari.icular, tundeental question. 

have beén raised about the looation of facilities and, more recent~. 

industries; about the nature of inter1sland transport, and~bout the 
" . 

videning· gap betveen the units of the raglon. Desplte these long-standing 

problems and the volume of literaturerwhleh has been ~blished on the 
) 

question of Integration, there ls as yet no expllclt treatment of the 

et).:cts of distance on any ~t these problams in 'the Caribbean. 

The process of 1ntegratlon i5, in the broadest sen.e, a reorganlsa-

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

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

port. 1 ln the interialanâ context of the Carlbbltan, ~erefore, any att_pt 

4t Integration should be based on a thorough underslanding of the ~rac­

ter1stics of distance lnherent ln the system vhlch the prooe~;oonordOo ~ 
integratlon 1s gearad to transfom. The central proposition here l, that 

economlc Integration of the Caribbean 1mplies-a spatial tntegration whlch, 
" ~ 

.# we~shall ,~rgue, vill derive its logic !rom the m&MIt' in vhich transporot 

iMovations and structures arè usad to change the ut1l1tles of places in 

the system. In attetllpting to explore the effects of distance on the pattem 

ôr location, te specit'y the approprlate structural properties of the inter-

,isla~d shipping netvork, and the tendenoies tawards regional equality or 

inequallty, th!s the,ls makes its contribution to the l1terature on Carlb­, 
bean eoonoml0 development. 

l 

In tems of conv'8ntional transportation geography, thls 1.1 an att_pt 

to explore the vay in whlch transport can be UII~ to achleve the goals or 

\ 
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'-sQ,c1ety. lt, therefore, 15 a study vhlch responds ta the que'stlon--for 

what purpose transport? In a reeent survey of transportation geography, 2 

Elllqt Hurst noted tvo tendencles in published vork. Flrst, th.r. has been 

a relat.1ve sophisticatlon of the technIeal analysls of transportatlon 

structU'HS, princlpally thraugh the use of graph theory in netvork anal.yala. 

llnear progr&l"lll'l1lng, and Us extensions. Secondly, there has been extenslve 

treatment of the 1'unctlonal asrct of transport and ils association vlth 

economic developnent. lbe 'lfIAlor limitation he noted 'las the absence ot 

reseat'ch a1llled at explorlng the noHon of purpose 1n transport developaent. 

The purpose of indlvldual transport netvorks, or hov socletles harnesa 

t~ansport to aahieve natlonal goals represent, ln his viev, the pointa ot 

departure for silgnif1cant nev research ln the geography of transportation. 

Thé absence of techniques to deal with t:he question of purpose could harclly 

be su.rpr1s1.ng, since this requlres a study of polic: over the long tem and 

does not ofrer the degree of precision befitt1.ng the sophlstlcated analyal. 

which techniques developed for the analysls of "problemlO it in the short lem 

make possible. ln explorlng the rerationship betweén interisland transport 

and the regional 

lnto these 

problel'llS 

recel 

of the Carlbbean, thls thesls offers some lnslght 

a partlcular society in the post-var perlod. It 

e long-tem effects of pollcy '\:J the short-tena 

transport 1.41. level of rre1ght rates, etc. have 

official bodies in the Car.1bbean. In thls vay a 

contribution 15 mad.e ta that knowledge which 18 necessary for the formula­
\ 

tion of a more general theory of t~ansport and society 80 lacklng at the 

present time. 

) . 
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organisation of the thesls 

The ~sent thes!s asks not how does society resolve 

problem, but rather how does transport serve to resolve probl 

in this case. reglonal integrAtlon and inequality. 

\ 

\ , , 
\ 

'-

",or aoolety­

equallt7 

and inequal1ty ralses the problem of justice. vhlch ls a ',nonMtive question. 
\ 

Like other discussions of justice, thi! thesi! presents a normative theor,y--

one of interisland transport. But normative theory is by definition un-

verifiable, ln that 1t outl1nes only what ought to ex1st. lts use as an 

lnterpretive deviee can be justHied to the extent that its preraise! can 

be shcnm to be relevant. O\apter \)'\e of this thesls therefore eX&lll1nes 

developments ln the Caribbean so as to derive mean1ngtul pramises for a 

tileory of interlsland transport. and to spec1f'y the econOlllY to vhioh the 

tileory refers. Now any theory of transport embodle;. implieitly or 81-

p11eitly, a theory of location. Henoe the normative theory presented in 

Chapter Tvo of thls thesl! i5 a theory of lnterisland transport and location, , 
but the propositions on loeation are dependent on those about transport. 

9y lnverting serae of the nomative argUJllents, an attel'llpt Is made to derive 

the de8~e of ehoice assoelated vith sOIIIe of the r1g1d theoretical proposl-

tions. for, as Harvey points out, "partieular theories or moqels are not 

ln themselves status quo. revolutionary or counter-revolutlonary, but only 

assUllle a statU! by vlrtue of the klnd of analyt.lcal framevork they provide.") 

ln Part Tvo the primary data on inter1.slarrl sl'rlpplng are analysed and 

interpretad in the light of the theory presented. 'nte year 1954 18 lmpor-

tant as 1. t represents the end of the old syst8lll and the beg1nnings of re-

gianal government activity ln interisland transport. The netvork exiatlng 

in 1954 15 recoAstructed as a base frOlll vhich to disc:uss the changes that 

followed. The main stages of government activity and netvork change sinee 

1954 are then outllned a.nd traced up tô 1970, as are cert&1n aspects of the 
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locatlon or .ettvlty. These ro~ the basls or the dl.aeuu1-on in Cbapter 

Six or the patte~s or~ow'.nd the tendencie. tonrd. 1J\equallty vhloh 

ha .... erg.-t since 1954.. This pattern is then CClipared vith patterna 

d.rlved trOll a Markov chain an.lys1s, in whleh the .. trix or the tran.port. 

.;1 ~ ...... + ... n.tvork or 1954 ls used to S~probab1l1t.y .. t.r1ce. Vhose l1a1t.1nc 
1 ~ 

v.eton descrlbe the Itendancles 1nhe,ent in th. transport net.vork berore 

the chang.s .rter 1954• The t.ranslt1~obibU1t1e •• ~ derlved f'J"ca 

thls utrix in • nuJIlber or ways .nd the l' ting dlstr1butions .re oca-

pal'"ed vlth the actual dist.r1but.1on or t.rad. FrCII th •• e, .n ••••••• et. 

la _de or the llkel.y ertact or th. ehafig. in transport on th. 1nequal1-

ti.. or int.r-regional trad •• 

LITERATURS REVmI 

Car1bbean Shlpplng z 1945-71 

M~e COMmissioners 1245.--Alt.hough pollt.lcal and econoa1c ~tec~atlon 
... 

have been • central concern or po11t1c1arw and .cadea1.c. in th. Car1bbean 

oTer the la.t tventy yurs, the .t.udy ct transport. ha. only reeent.ly oca­
• 

IlAnded .nt .t.t.ention. Th. Moyne CClllllÜs.1oners reported in 1945 on th. 

state or interlsland transport and made HCoaMndat.1ona • 
4 

• Carlbbean Commiss10n, 1950-56.--L1ttle .ction on .hipping ..... to ha .. 

rolloved the Camaisslonera' Report. But the Carlbbean C~.lon at.t .. pted 

an lnYen~ory or resources .v.u...:ble t.o Car1bbea.n traders ln the early SO' •• 

Tva pibl1catlons ... rged: one,. SUllllU.ry or problas in inter1sland trana­

port wh1ch h1«hllghted th. s1t.uatlon, and the other the resulu ct aU 

.n.llable ln.t0nu.t.lon.5 'l"h1s surYey repre.ent.s ~. best data tor the -,.r~ 

50'. ~, vhUe IlUch pertinent. 1n1'orut.lon 1. a1ssing, aMaS ~.ly to 
A" 

be surpassed. lt.s rel1ab1.llty 1. con.1dered the be.t that. can be expectec:l 
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tor th ... rl,y 50' •• th. ao,.. 10 becaUI. of lu louro.. At that tille, th. 

Caribbean CCllll~ .. ion va. e"laged ln a .erl.s of .une,.. ot 'ftrloui aspeou 

of the~ .concal.. ot the Nllon. 

F\1rther llght u thrown on t,.he netvork of th. 50" by Doran in an 

art1cle pll:)U,hed ln 1964. 6 He eX&Jll1ned reg1strl.s ln th. U.vard. for 

~ 1951 JM' hu data glve lOIN d.4U.' forOl9.56~. u1nly tor r.g~.tratlona ald 

tonnag... coupled ",'-th tlov d1.a.graas for Dee_be~ 1956. 

The Faderal Perlod 19.56-62.--Th. att.e.pt to •• tabl).ah a red.ratlon h1«h .. 

11ghted the probl_ ot lnter18lard transport. Canada'. g1ft to th. "n.., 
. -

nation" or tvo. sMpe Md. 1~,poss1b1. tor a IICh~dul8d 1."lce to he att.pted • . 
~ ) " 

<1lt or thl. C&JI8 a .tudy ôt 1're~ht rat •• vh1ch att~ted to outlln. a 

,....onabl. trelght rate .truoture.1 L1tt1. bad hMn attflâpted ln th1a 
. . 

tield herOH. 1naslINch as the,.. had ~n no ,..gl01\&1 •• "10. $IIr vblch .. oh ., 
loftl"ftllent had a contribution to _ke and a c0l'81t..ent tor •• nlce. 

An e.,.n 1I0re g.n.ral sUMey ot tnnaport ln th. reglon 111 D.A. Salth'. 

Ph. D. th •• u or 19.59.8 He" th. intention va_ to cOIIpare th. rol. of 

transportation in the Eastern Carlbbean vith Havail; h.nc. th. 1..,.1 of 

generaUty. Th ... ost lnteresting result vas th. recognitlon ot the laport­

ance qJ th. incldence of pollUeal authorlty. A single authorlty ln Havall 

J 
vas able to apl_nt a ,..glonal air transport .,..t.ea as the int.gratlng 

link. vh11e _ny declslon _kers ln the Carlbbean vere unable to •• t&bUlh 

an integrated .yst_. e1th.r by alr or .... The truth ot thia 18 still 

" vi th us today. 

~Fed.ration to ~r1fta 1962-7l.--The reneved atteapts .t reglonal tntegratlon 
• 

6 

. 
ln th. 1960'. vhlch cula1nat.ed ln the Car1fta agre .. nt ono. aga ln h1ghUght- ? 

ed th. pauclty of lnforutlon on lnter1slan:1 shlpplng. lbe Eoonca1o ec-u-

110n tor Latin jmerlca pl'OYlded as~btance and a 'UJ"ny "port on ... 11 
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~ y .... la.s plbUshed in l~O. 9 This •• Yery INch the ...... ort ot Npoz-\ 

al \hat or the Carlbbean CCIBlssion ln 19.54 and vas an att. .. pt to tan 
\. 

inftntor:r ot th. reoUlUes e",allabl.. Most or the data vas tor th. J'Ml" 

1968. or inteN.t 11 an article br Ad&.IU on ~r1t1lM act1vlty ln thJ 

Grenadin.s.lt · 

Tvo papers or a dUrerent nature appMr ln th. literature. Th. t,1.ra\ 

15 an outlln •• t.udy of a aysteas approaeh to transport whleh •• eka t.o ua. 

a Un.er progr&Ja1.ng .ode1 to produc. a .yst. of tlows bet"..n and trca 

the bl.a.ndl wh1ch IIlin.1.Jllses eOlU tor the l)'1It .. , and at th ... lite tlM to 

predlct where and wh.n port iaprov .. enta are n.o.ssary. No reaults aN 

pub1bhed ror al\,., test. or th. aodel but t.he proj.ct. _i~~J,.J)(ed ~ 'that 
11 1 

tble (1971). The .eeond i.s a paper by McDonald whieh reeœaends the u •• 

of Ilnear progrtJla1ng as a aean.s ot aolv1ng the transportat.lon probl •• 

12 of th. Carlbbean aM outline. vt.t a Ilnear pt"ogram should look lik •• 

The Carlbbean offlee of the ~ona.ie Commission for Latin "'rlea and th. 

Carltt& Secretariat have. sine. 1910, COMUCt.ed • nUlllber ot ItoU •• on 

shlpping in the Oaribbean. These are unplbliahed and haYe been restrlated 

to a1.rcutation ln gOTe .. raent ciro1 ••• l ) 

Carlbbean EconC!!,l 

Regional.--The publicatIon of reglonal studles has reflected th. current 

thl"'ust of the reg10nal lnteNat. The early federal att_pu gave rl .. to 

atudles of the polltlcal'approach to reglonallsa. Thes •• frects at polltl-.-

cal integratlon are vell ohronlcled ln Sir John Mord.eails Itudy or th. 

Federal Negot1atlons,14 whU. Springer provides an ..... IIIl.nt of"\h. Fed.­

raI ~nture.15 ~l1.r background stud1es by Lowenthal am Clmper descr1bed 
,~ , 

the eeonony and "sources or the reg1.on and provid. a good wxterp1nn1ng to 

• th. vorks or Kol"decal.16 In th. sixtl •• the vork of Daus. aeat, and 

.' 
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er.vtt.r and Thcnas provided a central tocus tor auch ot th. vork on 
• r 

, 17 
.eonCllllc ~ration. whU. S.gal and Prelav.rk deal vlth th. polltlu 

i • 
ot regional.1s11 in the .utie •• là 

Is1am.-~ueh attention has be.n glv.n to th. larger islaM' by aoadee •• .. 
Th. Juus.can econClll\Y has been descl'lbed in .tandard .conca1c t.ru by 

Palaer Ind J.rr.l"'on. Tr1n1dad by s..r. and Haveloek BNvat.r. Barbadoa 

by 9onn~tt. Bethel and Anutrong. DarU.l ànd Francls}9' nt. , ... 11.r b­

lands have been d.scrlbed ln the .... vay by O' Louahlin. wbl1. Bryd.n ha. 
~, 

proTided • good description or t.he Itruëturll chang •• ln th. Leeward. &rd . 
20 ' 

W1ndvards ot the 196O's. Th. approach to the eeonDIIIY through th. Itudy 

ot r1nu has Antecedents in econades ln S~e1.ndl and WederTai\g. an4 ln .. 
geography in the rece~t vork or Collins and Auty_ 21 BNvat.r and l,,~ 

., 
have aptly 'UIIIII&rlsed th. achi.veIIlent. and sh~oca1ngs or .conCllie theOl7 

in th. Caribbean. vhUe S:revster has d .. on.trated th •• hortcca1.ngs' or 
• 

polley ln another artlcl •• 22 j , 
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CAribbean Int~srAtio. Interlsland Transport 

The idea of lntegrA tion has a long and varied hlstory in th. 

Common1tealth CAribbean. ln the tventleth century 1~ early manifestation. 

are clearest ln th ... conference summoned at .9arbados ln 1929. At th1. 'con-

ference, Many of the issues which have plagued subsequent efforts at 

integration vere rahed, none more 50 than the problel'll of distanoe and lta 

attendant isolation. The issue vas raiaed squarely ln the discussion of 

the poss~le location of some future university of the West Indles, 

TOO.y steamshlp cO!"'ftunicat1on has fot' a11 pracl.lcal purpose. 0 
bro~ht Ül.~land neArere te Trinidad than i5 BemudA. $tudents 
trom Trinidad would flnd it as difficult. if not l'Ilore so, ta 
attend a university in Jam.aica tha" in h.ngland. and that clr­
cums tance constltutes one of the drawbAoks to the suggestion 
that has been put fOJ"Ward,if JamAica ls to be centre for th. 
establishment of the West Indi&n Unlversity.l _ 

Theu vere the rsmarks of a Trinidad ~elegate. uthers put it dUferently. 

but they an had the s&JIle thought in 1Ilind. Qulte early in the efforts at 

Integration. the peculiar problams of fragmentation arose. CamTwnlcation 

with the oulside world was far aasiar than communication batvean Islands. 

Secondly, that fact vas crltlcal for tha location of any fac1l1ty deslgned 

to benefi t the entire reglon. Specifically, JflIIA.ica se8l'\ed one of the least 

prordsing locations for a.ny such f"cUilles. Tha ilTIplicallon was that sueh 

facUities should be loca ted in terri torles other t.han Jaulca. The tonte-

rence dld not draw the corollary that separate facllities mlght be located 

ln Jamaica as a result of thla isolation. We shali see laler the 1aportan~ 

of this overslght vith respect to industr$,.al developllent. 

.' 
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~e "celebrated riots" of the late thlrties brought the standard 

Royal Cœn1sslon of Enqu1ry. but the .outbreak of war delayed both th. 
> c 

Plbl1oatlon of Ils report, and the oh.a.ng~ whlch wera to follow. In the1r 

heartngs, the Moyne COI'tÙIÙssloners "ere confronted wl th the probl ... Dt 

isolation. In partlcular, th~d1rricultles,of the smaller Wind".rd and 

~e".l'\i hlands dNtW attenUon to the transport problem. They noted that 

oOllllllunl~tions "i~ the lIIetropoles were good but ohaenad, 

It 15 the lack of ad8quate rn.ans for the transport of pro­
duce betwe~n the smaller islands whlch lIIOSt urgenuy demanda 
attention. 

For, they conoluded 

~re can be no doubt that if trade in agricultural produce 
betveen the Lesser Antilles is to be encouraged and devaloped, 
a ~gular service must be provided. 3 

The Commissioners noted the poor slate of cOI'IImUnications, and the ineqUAllty 

bet"een the Wind"ard and t.ee""nrd Islands as opposed to Jamalca, Barbados, 

Trinidad a.rrl Guyana. They proposed iii. shipping service by at least two 

vessels of about 650 tons gross, with a cargo oapaçity of 400 tons. ü 

• oil "as avallable at TrinidAd, the 5hips "ould be powerad by deisel en-

gines. The cost "'as est1.mated at i: 50,000 par shlp vith co\.ts of maintain­

ing the se~ice set at (60,000 per Y84r. 4 Clearly expanditure of that order 

if 
vas not possible frOll! island soul"Gés. given the depress8d state of the 

economies, nor ""AS the service expected to pay lts vay in the earlY staces. 

Yet the ~ssioners concluded 

the nead for 11.lprovement of communications betveen the 
islands ".s 50 great thllt the question of expense of the 
order we have ment10ned ought not to t:Je valloved to prevent 
the execution of measures which. in our v1ew, may be expec­
ted to brlng 5ubstantlal beneflts to the trading C01IJIIIUn1ty, 
and to help the vork of the .dxuinistnrt1an.5 

Any l.mprov8lIlent ln .c0llllllUll1c!a tions "ould be velcome, but if the sJU.1.1er 

Islands vere to benefit, a service vith shlps of a partieular ca~city 

1) 
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vould have to be ïntroduced. If a 5ubsidy vas necessar,y for thi! purpoae, 

• then i t should be paid. vole ShAll 5ee that the relationship betveen th. 

type of service proposee! and the nee..-is of the sma.ller islands OAJIIe t.o he 

overlooked ln later dAj's. The possible effects on inequal'1ty veJ'e never 

cons idered. 

The thrust towaros integratlon gAlned such impetus a.t'ter the var 

that by 1947 the $ecr8ury of State for the Colonies SUJlllloned • conference 

in Montago Bay in order "to arrive at collective vievs for conslderation 

by tht' indlvidwü g"overnments. lIb This conference marked the high point of 

CAribbean Uhanl.m1ty and emotlonal fervour. 7 The delegates must have read 

the Moyne COJM'lissioners report. They, too, sav that ,an interlsland shlpping 

service vas a necessity. Resolution number J, adopted .t the conference, 

ran as follov5 1 

That thls conference beUeves that the provision o( adequate 
intercolanial and external shloping services and ather communi­
cAtions 15 esst'ntial if pro~ress ls to be made tovaros faderation, 
and recOIII!T:.end that in the m8antime, and untll a faderAl au th 0-

ri ty Ax~StS, a :3ri tish Caribbean Shipping Comrrù ttee should be 
set up. 

CÀlt of this, in 1953, came an agreement signed by .. ll the ConurtOnW8Ùth 

Caribbean governments to run ta subsidised shippJ.ng service !rom Jamalca 
~ 

to Guyana calling at all islands en route. This, then, vas the'first 
,) 

attempt, and the network vhich resulted vill be descrlbad in <l'lApter Four. 

From the outset it, was agreed that a subsidy vould be- necessary. Untll 

shlps could he purchased, vessels of 750 and 1,200 gross tons vould he 

chartered. Onfortunately no sui table offers could be found and the vessel 

eventually chartered vas the ''Wing San" of J.OOO gross tonsl Such a sbe 

vas far in excess of what the Commissioners had ,recommended and- ot vhat. 

the Shipping Camnlttee had intended. Though the islam governments bore 

the tirst f600,OOO of the suhsldy, the operatlng costs exceeded thls by 

, . 
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$400.000 in a single year. After operat1ng fron Janu~ry 20, 1955 to Jtn. 
end of 195';\ the ''West Indlan" vas returned ta the Far ~ast. Thu. ended 

the first attempt at an interls1and service. 

ln a second attenpt to fill the br_eh. two shlps of 1,200 gros. 

tons. tht'!l "Olut Sven" And the "Herru.n Langreder". vere chartered. They Wra 

run at near full capacity Md the subsi~ \oIas accordingly sull. I:b!- the~ 
// .~ 

sanings vere trr&gulAl' and this comblned vith the absence of herthed 
'" 

passenger accommodation led to &l\ assesslIlent by the travelling pub11c as 

"l1ttle better than the sChoonars.,,9 lllese ships seemed to he handllng the 

cargo trade reasonahly we1l but \oIere inadequate for passenger n.eds. as 

\oIere the schooners. The Moyne Commlss ioners had recommended t.h& t passenger 

transport he 1eft to the airllnes. but this. too. seems to have been Over--

looke..i. l'hl:> perlod of experitnent had drawn attention to the problera of 

" costs. Thereafter cost vas to remain Il central problem. 

The ferment of the l1ontego Bay conference pAssed. Throughout dis-

eussions, as Ferttg has shown, distance in relation to services vas a 

constant source of friction and rivalry .10 The location of the Federal 

Ca pi tal vas a CAse ln polnt. ll When Canada offered a "glft to the new 

nation" of $10 million, there vas the provlso that it be spent on projects 

which vould provide elllployment for Canadians. Each Island vanted to henefit 
/ 

trom the gift arrl eventually an ârel"l1ent vas- reached to "purchase" tv~, 

shlps for an interisland service. ' 

The ships commlssioned vere of 3,200 gross tons in sl~e. and had 

both càbln and deck accommodation. L1.ke the ear11er service, they vere 

required ta call at each Island. The earlier lessons on the size of vesse1. 

and the st'!lparatlon of passenger and cargo transport \oIere once &gain 19nored. 
\ 

'nle ships were de1ivered in August and September of 1961, but. by then, 

the politica1 fèderation vas already in shambles. J ... lca had Just voted 

\ 
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to 1eav'e. Trlnidad fO~~Uit. and the Federation Uself was dissolved 

There ~as an ~greenent to continue the service for two by January 1962. 

years, with a p1anned subsidy of $900,000. The ships were too large for , 

the trade as 1t then was and by 1964, Trinldad put forward the view that 

the shlps were expansive status symbo1s and shou1d be scrapped. The Lee-

,Wl1rps and Win.dwards. in a separate survey, found ,that cargo had,doub1ed 

sinee 1959 and,that the subsidy was stabl1ising at about $700.000--rather 

less than thllt predlcted; tha t costs should be vlewed aga1n~ t the ~turn8. . 

4nd the fact that priva te enterprlse had been discoùraged from attempting 

a~ such s~ice • 
. 

The demlse of the Federa tion in 1962 Was follo~ed Dy efforts to fom 

a sma11er group, but the issue Was reso1ved in 1965 when Barbados declded 

to seek independence alone. By 1966 Barbl!,dos and Guyana had joined Trinl­,;, 

dad and Jamaica as independent nations whl1& the remaining terrltories 

beeame states in association w~th Great Britain,by 1968. However wlth 

respect ta the Caribbean nations they are indepandent. The groups which 

ev~ntually signed the Caribbean Free Trade Agreement in 1968 were indepen-

dent with respect ta each other and were thus equal partners. 

The CARIFTA Agreement marked a departure fram previous attempts at 

- ~tegration. Here the emphasis was on issues primarily economic1Zinltially 
\ \ 

the Uperal1satlon of trade and attempts ta organise the m.ax1mu:m regional 

. supply of regl.nal demands. Of partlcular importance Was the recognition 

tilat the Leewards and Windwards should be given certain privileges 1!"they 

were to gain from ~e agreement.t The "1955 deve1opecl'l count:;ies. ln the 

~IFTA te rmin 01 ogy , 'Were al10wed to retain tariffs a t higher levels for 

longer perlods. Imp11clt in aU this was thé acceptance of a reduct10n or 

~egional lnequality as one or the goals or lntegratlon. 8y 1973. the "1sss 

develo~" countrles were claiming exp1icltly that Ilttle benefit bad 
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aeerued ta them and vare unwllling ta enter the naw Caribbea.n Common 

Market a.n::i Communl ty Agreement unless specifie demands on the location of 

lndustry' could be met. l'hase apparently ~are not, for Ule ''more developed 
, 

countrles" signed the Corarrrunity agreement alone early in July 1973. The 

issue of special tarlffs had transformed itself lnto Ule question ot the 

location of industry. 

Throwghout this period from 1965 to 1973, the West Indies Shlpplng 

$ Company maintained the two Federal Beats tn &. service IIlUch llke befoi"e. , ~ L 
,'nie ships. c&.lled at each island from Jamaica to Trinldad, am after 1971. 

to Guyana. D'le Carifta agreement merely endorsed a resolution "ta emea-

vour to ma ln ta in and irnprove reglonal carriers to facllitate the movement 
( 

of goods and services within the ~eglon. ,,1) Sinca then the Carifta Secre-

tariat in cooperation with the Caribbean Office of the Economic Co1plcll for 

lAtin America has been trying to ensure adequate services. There is now a 

proposaI to estab1ish an,extra-regional service to the metropoles. stemming 

large1y out of irritation with the ever-increas,lnf;' 1"ise ln freight rates 
1 

14 
unilaterally imposed by the conference lines. 

\-

In brier, the long approach ta ln~egra tion saw certain prob1eras emerge 

repeatedly. First among tham was the prob1em of distanc~. Dis~an'ce ,was 

certral lo the question' of participation in and benefit fram IUle 1rItegratlon 

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

into distance and the location of industry. Secondly, trade and lnterac-

tian between the unlts was expected to increase and, more and more, region-

al supplies were expected to satisfy regional demands. The general prospe-

rit y would be increasèd. 1hlrdly, lntegration vas to be alloved ta reduce 

the wide gap between the more developed and faster developing terri tories 

on the one band, and th~e 1ess developed on the other. ,Interisland transport 
, 

\las acceptéd as cr1tical for the success of these goals, tnft adequate ship-
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ping was all that was ever promised. Moreover lnterisland shipp1.ng Vas a 

costly business, and such costs hAd to be kept ta a minimum. Bach lsland 

had to j'rtlclpate ln the shipplng. !hera Was HUle explicit discussion 
~ 

of the shipp1ng requir8lllents of these separate goals, seem1ngly becaùse 

the importance of E!ach appeared at different tlmes. 

In the planning stage, distance vith respect to location of any 

acti vit Y seemed par8J'llount; in the opera ting stage, cos ts became the central 

concern, wh e in the reflective perlod, the question of inequalities 

emerged. seemed little recognition that the transport netvork ap-

propriA te for it vas might prohibit the reduction of inequal1) 

ties by restrlcting trade to certain channels. Nor did it searn to be _/ 

understood that, vith the netvork as it was maintalned, costs might. be 

-" 
/ 

unnecessa~lly hlgh. and participation in faclli~ies might not be as h1gh as 

,possible~ What was necessary Vas a theoretical framevork ln which the 

effects of distance on patterns of location in the fragmented econ~ under 

the constraints of distance (costs) minimisation were clearly brought to 

light. Secondly, in viev of the deslre. for maximum participation, 'lie need 

to knov the range of choiee associated vith those patterns of location and 

the k1.nd of transport networks appropriate to these ehoices. Thirdly, va 

need to show how the tran!5port pattern hAs affected reglonal inequa\ity. 

In thls way, 1t bec~es possible to ensure that the short ru.n "problem" 

solutions are consistent with long run "poHcy" prescriptions. .And it ls --these questions vhich vill be the concern of this thesis. Transportation, 

however. opera tes vi th in the .1'ramevork of an eeonoray. !he folloving sec-

tions explore the nature of Caribbean economy in a general way. 
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The "size" view 

The spirited attempts at regional cooperation in the 1940' s restad 

in the bellef that the s:ns.ll sl?;a of the aconcm1es posed a prob18lll tor their 

development whlch reglonsl aggregation would allevlate. Thl~ was the basis 

of the polltlcal f~eration but the ldea latar recelved wlde support tr~ 

the economists. In what has come to be consider9d a classlc for the Carib-

bean, Damas made Il clear statement of what can be called the "sir:e" view ot 

the economy.15 'lbe 1ùndamental proposltlon of this vlew ls that singly or 

coUectlvely the terrltories of the Carlbbean are small and should be ana­
~ 

~ such. Reglonal grouping enlarges the individually small markets, 

reaching naw thresholds for actlvities which would not be feasible in the 

fragmented market. Regional resources would be pooled to achieve such 0'­
jectives. Much more than th1.s ls set out in Damas' early OIork, but it 

opened the debate on economic lntegratlon to such an extent that ail govern-

ments after 1965 OIere openly proclaiming support for this vlew. aven 1t 

slow in taklng action. Indeed thare foilowed a serles of studies on the 

possiblllties of lntegration in varlous sectors. to which reference will be 

lIl&de labre 

'nle "pla,ptation economy" vlew 

'lbe fallure of the unlts to achleve notable succe.ss in econamic 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 tunda-

mental proposltlon 15 that the structure of production i5 the baslc con­
f" 

stra1nt on develotnent and that trois structure was determined by the planta-

--_ .. ~-~-
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t!on. This is the view whose strongest proponent ls Lloyd gest. 16 the 

~ 
plantation econo.v 15 expert oriented wi th \' traditional sector suppl..y1tag 

experts ln respense to metropolitan aeman::i, and a residentlary sector 

arislng out ef the wages fund established after the &mancipation ot the 

slaves. To these in tlme may be added a new mineral sector. a nev Manu-

facturing sector or a Tourlst sector. In essence. it represents a peculiar 

klnd of staple economy or, fomaIly, a multiplier model of an econOlllY'. 

According to Best and Levitt,17 the sectors are allocated as tollows: 

1. Trajitional experts lnclude agrlcultural staples and other 

agriculture aven though production"units are different. Orien-

taUon to metropoli tan demand 15 the central characteristic. 

2. Mineral exports are nIlocated to the Traditional sector since 

apart from the technology, all else is simllar. 

). Manufacturtng' and Tourism are, kept ~e N:w sector even though 

• 
their behaviour resenbles traditional exports. This is to high-

llght the traditional nature of current poIicy.18 

The responses to external dem.a.nd are governed by, the internaI production 

funetions whieh, ln the specifie case of the Caribbean, lnhibit the develop-
/""'\. 

ment of baekward and forward linkages whîch are 'the expected resul ts of a 

staple econom,y.19 CI'le of the principal reasons for ~is is the capital 

speciflcity of the "~xport staples in the Caribbe8J'l.2,O Sugar manufacturlng 

equlJXllent cannat be swltched to vegetable processing nor cao banana boats 

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

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

, A"" 
and the desired inpIts protmred abroad either as tina.l dema.rrl (direct con-

sumption) or as lntemediate goêxis for turther processlng. Hence the para­,. 
doxical result that attempts to broaden the production base require expan-

sion of the staple .. 21 'nleJi survival of the staple i8 thus guaranteed. 
• 
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l~etroooli tan Dependence 

The third approAch i5 a variant of the above but focusses on the 

metropolitan dominance of the economies as opposed to the internaI produe-

tian functlons. Metropolitan dominance, and its modern version the 

multinational corporation, control extensive sectors of the economy. Hence 

the direction and pace of developnent are nat determined by those ln the 

~ribbean but by the Metropoles. in response to metropolitan needs. What 

has to be done, therefore, according to this view, is to extend the area 

.l' of deci~ion rr.aklng in the Caribbean 50 as to be able to indues the backWard 

and forward linkages which the present structures obstruct. In the Carib-

bean, the results 50 far have haen a series of proposaIs for 5l~ ownershlp 

ln the corporations' bra~~es which opera te in the Caribbean--the ~ana 

takeover of COMplete ownership of the Alean 5ubsidiary belng a notable 

exceptlon. 22 Bu~ 51~ ownership of resources did not ~utomatical~ confer 

5li of the decision making, as ls being dlscovered. 2) 

Limitation for L~terisland Analysis 

Thesè, then, are the three central elemenls of ourrent approaches to 
\ 

Caribbean economy. Emphases vary but Most views embrace sorne or aIl of 

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

they app1y to individual units. What is open to question i5 whether the5e 
1 

propositions govern the relationshlps between the units of the reglon. 

The plantation and metropolitan dO!'/1inance views are applicable only ln 'Ule 

Ilmlted and negatlve sense that the greater the former, the l05ser the resl-

dual for lnterisland relationshlps. The size view, with its attendant 

pOll~ of regional aggregation, 1s more important but also has to he d1ti-

ded into reg10nal cooperation for action towards the metr~poles i.e. 

, 
~ _-: __ 'tIi 
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rationalisation of sugar or hanana production, and regianal aggregation 

for balanclng of domestic supply and demand. 

Whereas Damas attempted to make the general case for regional lnte-

gratian, 3rewster and Thomas tried to show clearly those sectors~iCh 

24 could Most readily be integrated. They showed that it was possible to 

organise :notor vehicle, pulp and paper. fish processlng and ev en steel 

manufactures in an lntegrated Caribbea.n market. This vas an 1.mportant 

advance. 3ut a major omission was the fallure to tackle the problem or 

the location of Any such activities. For given the Island realm of the 

Caribbean, if aIl demands for a given cornrnodity are to be satisfied, a 
.-

manufacturlng plant must be loèated ln one or ath~f tJ:1e terrltories. 

'n'e distribution 9f such henafits are held to be of oortance for th~ ac­

~~tà.l1C'e- 5îl.rîf~ratio~ by the pal1tlcians. 25 1101' ~r. g~ven the fragmen-

tation of resources and markets, transport casts both in product collection 

and distribution would play a part ln the solution. More important, how-

ever, 1s the organisation of lnterisland transport, for even if transport 

costs are smaU in proportion to total costs, an 1rltegrated islarrl ecclOlllY 

cannot function without an approprlate transport network. Hence it 18 

imperative that both the location of lndustry and the appropriate transport 

networks be specified. Nelther of these appeared ln the P;yna.ryics. as it 
1 

is referred ta. Hence the difficulty ln its acceptance. despite its great 

work. A clear conception of the lnterisland economy seems lacking ln the 

litera~ure, and one such conception will now be presented. 

-
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'nle Open Dual Econallj1 , 

AN IN'l'b]USLA!ID ECONafl' 

Openness and dual1sm are basic features of the economle$ or the 

Caribbean. The former man1fests !tself in a hlgh import c98fticlent and 

a structure of production dominated by one or more export commodltles, 

... 111le the latter is exemplified by the existence within the 5&1118 unlt or 

what 3est calls the Traditlonal and New sectors. , The concomitant of open-

ness is a large overseas trade, whila dual~sm perpetuate5 a scarcity of. 

links between the sectors of the econonJY. Trade, then, 15 of great sj,gnl-

ficance for growth in the open dual econ~. 

The structure of Flows in the Open Dual Econom,y 
-

Followlng Hicks and McNicoll,26 ve may distioguish three sectors ln 

such econo."Ilies; traditlonal, modern and foreign. The foreign sector 15 the 

market for the exports aqp is a direct acknovledgement of openness. Such' 

a nov structure cao be represented by a digraph in which the links repre .... 

sent flows. and the nodes Ü;le sectors of the economy. 9y reverslng the 

direc,tion of the links, the money nows or pay1I1ents can be plotted as a 

graphe 

The .baslc pattern shawn ln Figure 1.1 identlfies exports 'from the 

tradition.l sector (AF) be1ng 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 output between the dClllestic sectors: foro loto the 

modern sector (AM} and manufactures loto the traditional sector. Part or 

the modem outPlt may be exported, as MF suggest..s. but this is unIlkel.y. 
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.S~CTORAl REPRESENTATION OF ECONOMY 

1.1 Flows in Open Duo' Economy pl 
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The traditionsl sector, by exporting Its surplus, generated the foreign • 
exchange necessary for payment for iMports of capital goodl. 

Elaborating further in Figure 1.2, we may dist1nguish betveen the 

prod.uction and consumption elelTlenù; of· the domest1c econOlllY: A and li 

belng the prod.uction elements with 8 and N the consUl':lptlon elements of 

the traditional and modern sectors. - We may enter Z as the finance and 

government sector. The nOlIs to the foreign sector rem.ain unchanged. but 

now the nows between the 40l11estic sectors are directed. frob the produc­
'--' 

tion elements of one to the consurnption elements ~of the other (AN and Ma) • 
. 

In addition. AB represents the flow of food to householde while 3A shows 

the labcmr input to agriculture. Analagous nows exist in the modern see-

tor (MN and mi). 

Such a [low stru~ture is an approprlate basts for description of in­
t 

divldual Caribbean territor1es but has to he modifled ln an inlerisland 

econamy to take aeeount of the spatial incidence of the seetors. The 

l'lineral sector i5 confined to Jama1ca, Trin1dad and Guy&..Qa: the manufac-, 

turing sector 1s developed only in Jamalcà, Trinidad and ~cently in Guyana 

and Barbados. However, the main contention 1s that the interisland econom,y 

should exclude the foreign sector and be res'tr1ct~ to wha t 'has been cal1ed 

the domestic econorny. In the spirit' of the .r?po1itan dominance view, 

we Agree tha t the sectors domina tad by the Metropoles behave more as a part 

of the centre than as part of Carib'oean economy. With the plantation eeo-

nomy vie"" ve accept that the capital specificity of t.'1e plantation struc-

ture forces the change in resource allocation to be made via exports. '!he 

interlsland econorny thus defined conslsts of those flows between sectors 

in the' dOOlest1c econom;y. and those nows which take place between the seg-

mented \.ts of 

transpojtlont 

the varlous sectors. 

• ~'-!-"" • 
" •• '..;. , _ ..... 0 

~... lie 

\tala t would th1s Mean in terms of ~ 
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Towards A TranSDùrt ~on~ 

( It i5 precisely because the sectors are fragmented that we propose 

that for an interisland econ~ the foreign sector be replaced by • dis-

tribution sector with production and consumption ends D and E as in Figure 

1. 3. If tradi tional exports pass between parts of the region. as say sugar 

does fro~ Trinidad to St. Vincent. flow5 sueh as DA arise. Sale of 

Ja .. m:ücan Manufactures te the other islAnds glve rise ta Dl!, sinee exports 

require a medium for distribution. The extent to whlch the distributive 

sector is servlced by say Trinidad petroleum. or repa!rs are made in dock, 

or bunkers procured in any island, glves HE flows. Ukewlse the supply of 

food to ships' cre~ gi,es AB flows. It mas be objected that exclusion 

of the foreign sector 1s an unwarranted assumption, sin~e the reeeipts trom 

this are channelled loto the modern sector and the governrnent sector. But 

in this wa~ they would enter the reglonal economy; if they are dissipated 

• abroad. then it 15 fair to _exclude th9l1l. The flow structure highlights 

those areas ln which dec1sion making in the Caribbean is strongest arrl also 

points to those areas in "Whleh structural changes have been slowly emerging. 

FiJ1ally 1t brings to the fore the distributive sector without which schemes 

" for reglonal aggregation, a la Damas, cannot succeed. lbe contours of such 

an Interisland econol"'lY can bes t he explored through the flow5 which bini 

the unlts together. '!he contention 15 that regional flows should be seen 

not 50 mucn as reslduals frOt:l the external orientation of the econcm1es 

but aS . building blocks of an interisland econom,y. No judgJllent 15 .. de 

1 
of the possibUity of extending the regional econ~ to cover the total 

econa1!Y, i.e. that aIl news should be between regional. unlts, though lt ls 

a theoretlcal long run posslbUity. Furthennore, the present sma.ll sin 

( of the reglonal econor.ty ls urgent reason for seeking to extend 1 t. 'lbe 

• 
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, SECTORAl REPRESENTATION OF ECONOMY 

1.3 [a] Island Economy and Inter-island Economy 
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interls1and econO!TlY. then, 1s a transport economy. w1th 1ts dlstanee bias, 

the contours of which will now be explored. 

TRANSP<RT AND 'mS INTERISL.UJ> ECONCMY 

The Fragryented EconosY 

The Comnonweal th Caribbean is an ls1and realm url the incorporation 

of mainland territorles does not alter this facto The ls1ands have never 

been sO,closely 1inked as to constitute "that bracelet of lslands whlch 

curves in a great arc from Trinldad in the southeast to Cuba arx:i Jamaica 

1f< .... ~e northwest. ,,27 Indeed 1t 15 the absence of strong transport links 

which has plagued the developllent of integration. The arrangement of the 

un1 ts of the s tudy .rea may be des cribeè. by the following matrix of dis-

tances between ports (in miles). 

1 2 ) 4 5 6 7 8 9 10 il 1: dlj 

1 Jama1ca x 970 10)0 1000 1090 11)0 1250 11)0 U)O 1190, 1400 11)20 

2 St Kltts x 62 50 170 275 378 )00 )80 500 700 )785 

) Antigua x 36 ll4 225 )21 280 360 470 682 3580 

4 Monts erra t x 125 220 325 260 330 440 643 )429 

5 Dan1nlc.a x 100 200 150 . 2)0 )40 560 )079 

6 St Lucia x 121 46 140 250 486 2993 • 

7 Barbados x 116 160 21) 400 J484 

8 St Vincent x 80 190 440 299) 

9 Grenada x lia 400 3)20 

10 Trinidad x 374 4077 

11 Guyana x 6085 

x: 1:: dij = 48145 = 24.072 m.lles 
~ 2 
,~ 
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The islAnd units can be def1ned as nodes in the systea, numbered a. 
~ 

in F~ 1.4. and connected by links of vary1ng length~ SUch an arra.nge-

ment represents Il ma.x1m.ally connected system since each node has • direct 

connection ta every other node. Toul link length i5 24.072 m1l.es am ) 

average 11nk length 1s 4 J8 miles. For each node we may def1ne a JÛ1limua 

aggrega te dis tance (l-'.AD) 
\ 

where d = distance in miles frOlll ... .atrlx l, and 

i, j = nodes in thers1'stam 

which measures i ts rela tlanship to the ragion as a whole. The larger lUI> 

is, the more distant a ncx:ie 1s t'rom the others.' 

Central! t,y 

'nle 51'S tem ma.y now be decOl'1posed ln order to explore the floUon ot 

centrality. Table 1.5 shows average link length for successive reductions 

of the system. At each s~e the node wi th the highest value for average 
. 

Ilnk length i5 omitted. As ve reduce the system, average link length de-

creases f~cm 4)8 ta 200 miles. Yet if wa derine centrallty as the min1JD1-

zatlo~ of JlaAD for each unit, then there ;; Uttle change ln rank order of 

centrality between the r.Cdes even after (three "reductians. In short, as 

we OJ1Ü.,t first Jamaica, then Guyana. then Trà.nidad !rom our c.a.lculations 

(A, :3 arxi C in Table 1.5). St. wcia, St. Vincent and Daninioa remain the 

most central locations with Montserrat and Grenada next in lina. Jama.lca 

Guyana, Trinidad and Barbados have been called the more developed countrie. 

(MDC) in regional parlanca. In th.is thesis they consti tute tha peripheral 

terri tories. whlle the more central nodes. as hen measured. a.re the les. 

deftloped territories. We hall later be concerned with the degree ot . , 
.\ 
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1.41 The Study Area 
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inequality betveen these tvo groups of territories. It 15 iDfportant to 

note here that whlle Jama,ica, T!"1n1dad, Guyana and Barbados may be cons! .. 
, ) , 

dered the "centres" of t.h~ ragion, vith respect to the f'u.nd~~tal. geo-

graphie factor of distance they are periFberal to the raglan. A.r>.1 t.bia 
" 

distinction remains critical for any analysis of r~ional transportation. 
1 

A 

Rank 

J il32 il 

K n 3?8 

A , 3.59 

M ;42 

D" 307 

L 299 

B J48 

V 299 

G îJ2 

T 408 

.. 8 

1 

6 

1 

4 

9 

Gy 608 10 

Average 
L1nk 

n=~ 

Length 4)8 

. .. 

312 

28.5 

270 

220 

207 

27.5 

f07 

250 

318 

TABLE loS 

Changes in Centrality 
..... ~7 

B 

Rank 

8 

7 

.5 

3 

1 

6 

1 

9 

! 

252 

2)4 

"223 

179 

172 

229' 

177 

224 
~ 

î14 

c 

524 10 
n=10 n=9 

Transport in the Fragmented EconO![ 

Rank 

8 

7 

4 

:3 

1 

6 

2 

.5 

9 

~ 
n-l 

216 

200 

192 

179 

161 

2)1 

176 

240 

D 

n=8 

200 

Rank 

6 

.5 

4 

3 

1 

7 

2 

8 

If'. as va have argued. the tragmented interisland econcm;y derl.,8s 

lts drganlsation from the distribution sector, then lt la necessar,y ta 

understan:l the bases of th1s sector ta explo!"8 thé growth of the inter-

1 
() 

)1 
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is1and econ~. Jhere are three teohnical possibllities for overcaming 

fragmentation: (1) bridge or tunnel--a land extension. (2) an airline 

network. (J) a. shipplng network. As yet neoither bridge nor tunnel has 

been proposed for the Caribbean and can sarel.y be ruled. out. Ille develop-

ment !,f a. passengër airline net\lork in the Caribbean has been chronicl.ed 

by Rees28 who shows that by 1950. St. Vincent, Daninica. and Montserrat, 

of the Unlts of our study. ~till had no air service. It \las not till 1953 

that service z=eached the first two units and 19.56 for the latter. 'lbese 

were small 8-seater planes. and even at the present, the 1ess deve10ped 

C"Ountries of the ragion are served frai the more deve10ped by aireraft ot 

lesser technical capacity.- We might say that the capacity to engage in 

a\t" transport varies inversely with the degree of centrality as de.f'ined 

earlier. It means. too, that alr cargo 15 of greater importance for 

carriage of goods ta extra-regional than for reglona1 destinations. 

l'ABLE 1.6 

Cargo Tonnage Handled 

BARB.\Dœ , 
Su.. .AIR 

1966 262.806 2,210 
71967 272.843 2 • .528 

1968 277,693 2,884 
1969 )03,678 4.144 

~ 
'l'RINIDAD 

<\ 

38.916, .500 4,704 
'967 38,294,000 3,985 

1968 40.718.100 
1969 42,109.000 6,643 

t. 

JAK.UCA 

1966 2,645,000 9,161 
1967 2,714,000 10,100 

29 

Am AS :' 
OF SEA 

0.75 
0.9 
1.04 
1.4 

0.01 
0.01 

0.02 
1 

0.33 
0.36 

\ 

i 

1 
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The relatlve importance of air transport for the ca.rr1age of goods 

can be judg~ from Table 1. 6. By 1969, not more than 2~ of total tonnage 

of goods lea.vlng any unit travelled by air arrl ln 1970, air cargo account­

ad for no more than 5f, of total comrnexU ty tonnage in the Carlbbean reglon?O 

Whatever the importance of air transport for passengers. or for certain 
( 

hlghly perlshable or valuable commodl tles, 1 t 15 clear tha t the fundamental 

nOlols in the lnterlsland economy rest vi th the shlpplng netvork àn:i sub-

saquent analysis will be conflned to thls transport mooe. 

'rR~. capacity Along a route 15 detènn.1ned ln the first instance by 

the type of shlp. In the Carlbbean three types of ve,ssel have been used. 

Saillng vessels--schooners and sloops--wlth a cargo capaclty of about ,50 

tons and average speed of 5 mph, vould be useful on short routes or for 
~ 

durable products which could withstand lengthy journeys. Motor vessels. 

larger, vlth capac1tles of about 325 tons arxl speeds of 10 mph, could ply 

longer routes, and carry less durable cargo. The third type of vessel 15 

the vell known s team or motor ship. of 7.000 to 10,000 tons ln the 1950' s. 

with a speed of about 15 mph, and refrlgerated capaclty. Such a ship was, 

broadly speaklng, open to any type of cargo. J 1 en a route a voyage could be 

eXpActed every tvo months, oI" six par year. --

)) 
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ISLAND 'IR.ANSPCRT 

1 
The preaedlng elements may nov be drawn together to form a set of 

assumntlons which will inform the development of ideas about the nature of 

interlsland transport. Here the transport expectatlons !rom Chapter cne 

will be translated into premlses. 

Major Premises 

1. ru demands for Any glven cammodlty in the reglan must he 
satisfied. 

The region constitutes a number ts separated by vater and of 

v~rying eeonomic size. integratlon as a strategy 

• of economlc development, a~ the rati of certain ecol"1om1c actl-

vlties on the grounqs that the toul ma et reaches an econom1c threshold 

are justifications for the assumption that ail demarrls must he satisfled. 

This is of importance, too, because of the oft-repeated dictum that inter-

Island transport is bad because interisland trade 15 sull. Central to Any 

)6 

such concepts is the idea of economles of scala. This prem1se reflects the • 

des ire for maximum participation. 

2. At any glven Ume the capaclty to transport ls l1m1ted to a 
certain distance. 

This notion allovs the systematic evaluatlon of the influence ot 

trans port on the growth of an interisland economy. It makes pos\ible the 

notion of the "null'; econany, libers there 18 no interaction between t.he _ 

separated. unlts, and the meaning of chAnge due to technologlcal innovations 
• 

can be investlgated. 

________ r_ 
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3. Transport costs should be m.1n1m1.zed. 

It has been shown that concern for the hlgh cost of transport, per S8. 

rather than the util1ty of interisland transport has domlnated the discua-

sions ln the last twenty years. The result has been the adoption or • 

Ilnear programming approach. 

Minor Premlses 

1. 1'hat the size of the 1ndlvldual demands 15 a secc;;f-ary 
attribute. 

As long as the total demand meets the threshold, its size distribu­
.-i 

tion arnong the uni ts 15 not of pr1:ma.ry llnporta.nce. This ls so because of 

the next minor premise. 

2. Transport costs are- proportional to distance a.od are 1ndependent 
of flaw values. 

\ 

3. That a shlpplng reglon-exists ln which direct journeys are the 
least cost routes. 

This assumption seems justifled as there would be no reason ta calI . 
at 'ports on route unless cargo vas to be discharged and this vould cer-

tainly invalve extra cost arrl lime. These last two minor premlses retaln 

the relative locational advantages of the varlous isI~a. 

'IRANSPŒT AND LOCATION 

" 
1 The Least-cost Route 

The units of an lnterisland reglan are bound by transport links 

""" which have been shown to he those of a capacltated shlpplnf netvork. In 

the case of land networks, journeys may be made by 1ndlrect means through 

. some lntennedla~e point vithout much !ncrease ln the penalty over the di-

nct journey. For example, a joumey frClll A to C uy be d1rected via B to 

Avold the congestion on the direct route AC even if there ls no nec8ssity 
l. 

J7 

........"... _ ..... --
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to stop At B for business rêasons. By sea, however. th.ls 18 not the cale 

and a dlrect journey 15 always the lea5t costly in distance or time. In 

the analysis of shipping networks, therefgre. the least-cost routes are 

t' direct. 

The Prlnclnle of M.ax.1.nrum Distance 

The devel,opnent of an interlsland econOlllY depends on the abUi ty to 

overcome distance. In the 11JTJ.lting case, if the abUity is zero, then 

there is no econorny; the maximum limlt is set by the distance bet\leen those 

points separated by the greatest ~1stance. The extent of the interisland 

economy at any tlme ls related to the maximum distance which can be brldged 

by the transport means avallable. The development of the econamy i5 then 

conditioned by the nature and speed of innovation in transport. In vieY 

of the suggestion above, , the changes' ln Ule shipping nt'twork and the intro-

duction of new types of ships of greater tecnnical capaclty. i.e. either 

size or range, would extend the interislaoo economy. In the limiting case 

of zero transport capacity, each unit wUI have to be served by itself for 

all requirements. but as the capacity to overcome distance 1.ncreases. there 

15' then a reduction in the number of sUPPly locations required to ;;e 
~ • 1 

entire region, as some units fail within the range of anothsr 

satisfylng the princlple of the maximum dlstance. 

The Unear Program 

The relationshlp between the requl.red number of supply locati 

max1lIlum distance' can he "resolved by m9ans of • distance/locations curve. 

which shO\lS for each distance the nUlllber of locations required to serve the 

entire raglon. The construction of this C'Ill'Te requ1res the solution of;,. 

linear program of the followlng f'ona: 

-<-------'6 -7'!"_ 
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d tin X l, if j is a chosen location 
e e j = 

pO, othervis.e. 

Givel).& set ot direct distances between each location, m1n1m1r.e 

n 
Z = ~ X T=l j' 

subject to the constralnt of sOJlle max1lllum distance, S. Since there.la 

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

for aIl nodes, i, where Ni = set of nodes wlthln the maximum distance, 

S. of node 1. Fo:rmally Ni "'= {j , d ji to i. 

Solving thls linear program glves the number of locations neces-

sary such that eB;ch and every node 15 sltr1f1ed maximum distance, 

~ 
S, of st least one of the chosen 

Gratihlcal Solution 

Toregas and Revelle have recently proposed a ~raphlcal solution to 

1 
thls type of linear program which has certain attractive properties o. It 

ls simple; lt reduces large problems to successlvely smaller ones llhlch 

are then simple to resolve, and lt aUows the exploration of other aspects, 

particu.1arly the degree of choiee involved, while maintain11lg the clarlty 

of the exposl tion. 

2 if Hethod .--Given a matrlx of direct distances hetween the units, and 

setting the ma.x.1mlm distance, S. at say 225 miles, it 1s ~sible to des­

crlbe, for each node l a11 others whlch fill withln the pres~.j1stance, 

or aU those whlch could suppl,.. it. These are ~he demand surfaces or the 

nooes. Sane of these demand surface!!l dom1na.te others in that the enforce-

" 
• , 
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lIlent of tllat demand ensures the satisfaction of tllose dam1nated. 'nle 

presentation and graphical solution make thls c1ear. 

S :: 225 nü.l.es 

Node Dernand Surfaces Daninant Demam 

1 = (1) ~= (1) 
2 = (2.3. 4.'5) \ , 

3 :: (2.3. 4 .5,6) 
4 :: (2.3.4.5~ 

D
2 

:: (2.3. 4 ,5) 

5 ;;: (2.3.4.5.6. 8) 
6 :: (3,4.5.6,7.8.9) D6 = (),4.5,6,7,8,9) 
7 :: (5.6.7.8,9;10) 
8 = (5.6.7.8,9,10 ) 

(7,8,9,iO) 9 :: (6,7,8.9,10) DIO :: 
10 :: (')',8,9.10 ) 
11 = (li) D = 11 

(U) 

These daninant demarrl surfaces are tllen drawn on the graJ=h as in 

Figure 2.1. The second step ls to conslder the question from the supply 
. 

side to ascertain which of the nodes have the greatest power to supply 

these daninant demands. The least powerful sufply nodes can then be eil­
I!> 

minated. , 
Supply Point l Covers 

2 
3 

r 4 
5 
6 
7 
8 
9 

10 
U 

~ 
~ + D6 
~ + D6 
~ + D6 
D6 
D6 + DJ.o 
D6 + DJ.o 
D6 + ~O 

~ 

Supply points~ 3. 4 and 5 dominate 2. 
Eilminate 2, but retain 3. 4 and 5. .. 
Points 7. 8 and 9 can supply both 1>6 
and DJ.o whereas 6 can supp1y on1y D6' 
and 10 supplies DIO only. Eliminate 

6 and 10. but reta~ 7. " aoo 9. 

Note th.tt there 15 only one point which can supply node l and one for node 11 • 
..... 

Such points are essential to the solution and àst be re~ined to cover de- ~ 
und surfaces l and 11. Three points arè avaUable to caver dema.n:i ~, l.e. 

nodes 3, 4 am 5. and they also caver dema.nd 06' L1kewlse three points caver . 
~O and aIso .caver 06. Hence ve ca.n choose Any one of the points which caver 

O2 + D6 in addition to arry one of those cavering D6 + ~O. CÀl.r final .olu" 
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ticn requ1res 4 loeations and can be summarised as fo11OW11: 

The AnalYsls 

This solution of the linear program was employed for the study re;:- • 

gion with the maximum distance, S, varying fram 1,400 miles--the absolute 

maximum for the region--to 35. the maximum distance which requ1res 1ndivl-

dual locations, i.e. the condition of no transport. The results for specl-

nad values of Sare given in ÂppeACiix Â and are described here according 
'1 

to certain values of S. 

1,400 

1,200 

1,100 

970 

At this ~ distance, a single location i5 a1l that 18 

necessary and we are lndifferent as to which of the 11 uni ts 

15 chosen. 

A single location still serves. but there ls a restriction to 

a choice between nodes 2, J. 4. 5. 6, 8, 9 and 10. 

<ne locatlon requ1.red. Choice between '2. 3, 4 arrl 5. 
• <ne location requ1red. Node 2 alone satlsfies the maximum dis-

tance constra1.nt. 

If. therefore, a single facllity 15 all that is possible, then trans-

port distance can he m.1n1m1zed when node 2 18 chosen. Every other choice 

ls Il sub-optlonal transport choice • 

.500 'IWo locations are now required--one ot whlch la essant1al, node 1. , whlle there 18 tor the secQoo a cbolce betveen nodes 6. 7. 8,9,10. 

42 
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" When the !!lB.Ximum distance i5 set at the avet"age llnk lengt.n-.o~-

the raglon (4)8 miles), two locations are required. Node 1 1s 
\ 

essentlal and the choiee ls restrlcted to nodes 7 or 9. 

400 Solutlon as for S = 4)8. 

)80 Three locations requlred' one or which. l, is essentiaI. The 

choiee for the second is between 5, 6, 7 and 8, am ~or the 

third between 10 and 11. 

350 'l'hree locations. Noo.es l, 11 essentiAl, vlth a choiee of 5. 

6 or 8 for the third. 

)00 Th...ree locations. Nodes 1 and 11 essential: 6 or 8 ~or the t.h1.rd. 

284 At .:5 = 284, the average, lilùc length of the ragion vithout node 1. 

three ~cations are requiredn but no choice exists. 

tion 15 satisfled by nodes l! 6 and 11 only. 

" 

The solu-

The solution has already been describEd. Four locations are 
1 

_. required of which nodes 1 and 11 are essentiaI. Cloice for the 
~ 

th.ird is betvaen 3, 4 and 5, vith a choièi\ of 7,' 8 or 9 for 

the fourth. 

The demand sur~aces for distances less than 225 -are shawn in AJ?pen:iix 

A to a maximum distance of UO miles, when 6 locations are required. Wlth 

S values lower than this, the s'olution~ are canplex and are not ~hovn. 

INTERffiETATION OF RESUL'l'S 

Distance 

The results of such an analysis çan he drawn toget.her ln a CUl"V'e Whlch 

plots :t.~e relAtionshlp betveen t.œ pumber of locatlons requ1red and maxiJItm 

distance for ail those distances wtüch ex1st in the raglon. Such & curve 18 

shown in Figure 2.2. Fran this, it 18 possible to read off the requ1red 
\ 
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number of locations for any distance. Beginning vith the ca~e of no tranB­.... . 
port capacity, it 15 possible to describe the vay tn whlch an increase in 

~ 

the maximum distance capablllty reduces the number of locations required. 

Small increases tn capabll1ty ta 110 miles reduce the requlred locations 

from 11 to 5. Thereafter the speed of reductions slackens. To reduce to 

2 locations It ls nece5sa~ to increase the maximum distance to 400 miles. 

For one location. a m1n1.mum'distan~e of 970 miles must be entertained. 

!lme 

The Same CUMa may be used to define the time relat~on6hips of the 

system. S1.nce transport must be perfomed at Il rate determ1.ned by the means 

of transport. alI that la needed Is a conversion rate to produce equivalent 

distancé. From then on. the curve can be used dlrectll". For the Cnribbean 

reglon ln the perlod 19.50-1970 three types of vessels have been in use, vith 

d1.fferent average spee(is. For the transoceanlc ltners of the cargo trade, 

the Harrison Line ships are typical. Hyde, the business histor1.s.n'of the 

lins, est1ma.tes the maxinrum speed at 14 knots per hour.J This can he est1-
. 

mated at 1.5 miles par hour, and is reasonable for ships of the trade. 'nle 
'\., 

Federal Boats vere also of this Bpeed. For the mot or vessaIs of smaller 

size 1fhlch vere introduced ln the 19.50's. Burgess has estblated thalr speed 
'4 .... 

at 10 mUes par hour. Est1m.ates for the schooners are 5 - 8 ZIIph for those 

vith aux.11iary engines.5 Doran has provided the most thorough testlng for, 

" . 6 1/ Tortou boats aro gites an )lverage speed of 5 mJil. This vill bet. the value 

a5s1gned to schooners ln the Eastern Carlbbean. 

Ua1ng these values as conversion factors. It i8 possible ta read otf ... 
frOJl1 the carve the num.ber ot locations requ1r~ lJuoh that the max.1mum travel 

-+ 
li: 

Ume 18 24 hours by schooner. motlj)r vassel or Federal Boat. For example, 

l tor each nade to be wl th in 24 hours travel tilna bY schooner requlr-.. 'the 

... - . 

J 
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number of locations 'appropriate to a maximum distance ot 120(24 x 5) miles, 

or 5. For motor vessals at 10 mph, thls is equivalent to a distance ot 240 

miles, requiring only 4 locations, whlle use ot the Federal Boa ts requires 
" 

only 3 locations since thd 24 heur distance is 360 miles. The relat10nship 

between t1.me, speed and n'Wl1ber of locations required ls shO\m in Figure 2.3. 

Maximum Dlstance as "best estimates" 

Another property of the maximuJII distance approach 15 i ts utill ty as .. 
a best estilllate. In the absence of canplete information on the links in 

~e network whlch are actually employed, the longest l1.nk known to be used 

can be taken as an estimate of the capacity to transport, on the assumption 

that all lesser links a~e possible. 

becanes a Most favourable est1mate. 

estlmate". 

Effects of Innovations 

Used in this way the maximum distance 

This is what i8 meant by a llbesy 

( 

The preceding can be ccnbined to give an indication of the effects of 

an innovation in'transport on the organisation of activity in the ragion. 

A positive or negative change in the capacity to transport has implications 

for the supply of the nodes in the system. If a new means of proJNl.slon 

"'creases the average speed. of a sh1.p, the possible reduction in the number 

of locations can be judged. Conversely, if a particular location becOIDes 

inoperative, it 16 possible to determine the nev max.1.mum distance which ~st 

be crossed for a11 d8JllAJ'lds to be supplled. The locations curve hall a utl-

li ty whlch will be explored turther ln the followlng sectlona. 

, 
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2.3 Supply lime, Speed + Number of Locations 

8 

7 

Numb~r 6 
of 

locations 
5 

. . 
• • • .. 
• • , : 
• • • • • • • • · · 

~\ 
1 day, .. , 

". 

· • • • . 

'. 

.. 

. 
• . . . • '. 4 2 day~ , \ 

•••••••••••• • • • . , 
3 3days \ 

• 
\ . --_. · . . 

• . 
• ••••••••••••• 

\ ~ 
• • 
\ ~ 
• • 2 - -,.. ",-,. _._._ ... ~_ ..... _._.( ..... 

1 

\ - . , \ 

o+---~--~----,---~----~--~--~--~ 
\ 0 5 10 15 20 25 30 35 40 

~eed (l,ph) 

'MW 

.. :! 

• 



( 

• 

œOlCE IN LOCATICIi 

Location Range 

The locations curve shows a range of distances over wbich the number 

-of locations required to serve the entire region does not vary. This d1.8-

tance, or location range, varies inversely with the number of locations i.e. 

the greater the nUlllber of locations the smalier the location range. • When 

ten locations are required the location range i6 a mere 10 miles; tor nlne 

it is 16 miles; for eight, lB miles; for seven, 20 miles; and tor six, 10 

miles again. In reducing ,the number of locations to 6, the average loca­

tion range is 15 miles. Below these valu's however there 18 a progressive 

lncrease 1lIl the location range. \ohen five 1.8 the required number ot loca-

tions. the range expands to 50 miles or mot-e than three tlmes the average 

of the preceding values. R.educ1.ng to four locations gives a range of li5 ... 
miles; a.n::i to three, one of 12 5 miles. Between 5 and ) locations, therefore. 

" 
the range averages slightly under 100 miles. ,The final reductions to 2 and 

1 locations involve ranges of 570 and 4)0 miles. Clearly by this stage 

the reglon is approachlng the maximum flex1b1l1ty in Its cholce of locatlona. 

An increase in the capaclty to overcame distance brings a subst&ntial in-

crease in the cholces open tor: the location of econcm1c activlty.' l'hia ia 

clearly demonstrated 'ln Figure 2.4 whlch a.1so shows two curves, one MI, the 

result ot chooslng at each stage the maximum possible diatànce; the other, 

MN, the cune when the minimum distance 1. chosen at each stage. The pro-

gressive d1aparlty between these two curves underscores the three .ectera 

previously de.crlbed. l'here la the restricted choice between 11 and 6, in 
~ 

whlch It mattera llttle whether the ~ or Il1nlmum curve la chosen; 

the beg~1ng ot choice between 5 and ) locations when the dlfference begina 
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to assume slgnlfieant proportlons; flnally the area of neeessary choice, 

sinee the dlfferences are now so great that substantial penalties are at-

taehed to sub-optlmal cholces. 

LocatIon Choiee 

The range ot choiee imposed ~ any given number of locations varies 

over certain distances but also sets a llmit to the number of canblnatlons 
, 

fraln vhich a ehoiee can be made. ~en Il lo,catlons are required, thera 

1.5 a single eambination whlch 15 possible. When the max1nrum distance 14 

set at 40 miles, ten locations are requlred and wa have no cholee ovar nlne 

of them, sinee they aU fail outslde the maximum dlstance constralnt. 

However, nodes :3 and 4 are wl th in 40 lIÛles of each other. so we can choose 

oither of these for the tenth location. ln essence, there are only two 

choices offered. A s1nülar reasoning is used to deduee the numbelr 'of choices 

open for eaeh nutnber of locations and the results are describ~ ~ F~e 
2.5. Fran a very sma.ll choiee when the number of locations 15 la~ge, the 

;'* 

magnitude of choice increases only slowly to 6 whan elght locations are re-

qu1.réd, fluctuating between 6 and 10 over those distances whlch-requ1re 

t'rem seven to as fev as three locations. It 18 ooly when two locations are 
requ1.red that the magnitude of choice is reaily large, 45, a figure Wh1,ch 

• almost equals the total choice for all the preceding arrangements (.50). 

Flnaily. there are eleven choices when a single location la aU that 14 

required. 

Orcier of Cloice 

The. number ot choices open at any stage are not equal to the uximDB 

numbet' for the partlcular arrangement. 
1 

For example, when three locations 

are required. the range lB 1.2.5 miles l.e. trom a mln1:aum ot 27.5 to a JUXi-

JII\UII ot 400 lII1les. At the lO\ler end: ot 27.5. there 1.8 onl.y one cc:ab1natlon 

.~ 

.• 1 
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• 
whlch satlsfled the conditions and our three locations are l, 6, 11. 

However at )00 miles there 15 a choiee between l, 6, 11 and 1. 8, 11. 

Likewlse we need to raise the distance to 350 miles before our choice 1.8 

expanded to inc1ude ncd.e 5. The choiee 15 now between the eombinationa 

1. 6, 11; 1. 8. 11; and 1. 5, 11. When the distance is set at )80 miles, 

there i5 a fourth choiee added, that of 1, 7, il. It should be noted that 

00 other cholce5 enter the solution when three locations are required. 1 To 

• add to our choices would require rals1ng the m.ax1rnum distance to over 400 

miles, but lt CM be seen tha t a t 400 miles on1.y 2 locations are required. 

The foregoing makes it clear that the nodes of the system enter the 

choice a t Any levei ln a certain order wbich is detendned. by the m.a.xl­

mum distance constraints. This order ls outilned in Figure 2.6 tor those 

cases where six or Iess locations are required.. In aach case, the brac­

keted ncd.es are those easentla1 to the solution~whlle the order of entr,y 
r 

into the choice process 18 indicated on the segments ot the curve. For 

example, when t1ve locations are required, ncd.es 1: J,' 9 and li are essen-

tial, whlle the firth appear~ as a choiee in order of 7, 4 . .s.nd 10. 

Statie Solution 

Frpm Figure 2.6, it 18 possible to 1dentit,Y the hast ch01ee, at each 

stage. ,The solutions at 6 or les8 locations are presented below. 
,> 

Best Cholce Solutions 

Loca tiof\S Req1l1red 6 ~ 4 î 2 1 
1 1 1 1 1 2 
6 J 

Essent1a.l 7 
9 9 9 

11 il il li 
2 7 J 6 7 

0101ce--1 of :3 4 9 
4 

~uction ln 
) 

Ir, theretore, th.re is a progress1ve the rfumber of 10ca t10ll8, 
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'" 'and the maximum dlstance 15 to be as small as possible, the choice .t 

six vould be ncrle J. To reduce to f1ve locations requires the death or 

node 6 and the solutlJn 15 a best choiee. Reducing to four can lead to 

• best so}Ptlon if n<Xie 7 dies, but to reach .- best choice at three re­

qu1.res the death of 9 aM 3 and the birth o(a location at 6. To reach 
• 

th~ bast two locations necessltates the departure of node 6 and the re-
. 

appearanee ot 7 or 9. Finally the best single location 15 node 2 whlch 

has long since disappeared tram consideratlon. This lllustrates that the 

application of the "hest cholee" solution at each stage would as a procesa 

1> 
give rlse to the intermittent entry arrl exit trœ the system ot selected 

nodes, and is clearly an lnefflclent strategy tor the location ot actlvlty. 

What is necessary Is a strategy of location which does not give riss ta 

th1.6 birth am death process, but vhlch allows the choiee at each stage to 

rrpresent a long-run strategy whieh ensure5 that the choiess made at 

any stage viII present feasible solutions at a later stage. The goal vill 

he a mln1m1zation of transport costa in the long rune 

Dynamlc Solutlsn 

Such a solution procaiure has been lnvestigated by Scott 10 partiou-

? lare His solution vas to devise a dee1sion tree and to proeeed backvards 

trœ the final outeOllle to make the Most suitable choiee consistent vith 
) 

bath the preeeding and following choices. This technique has been mcxi1.tled 

hers ta produce a location deeis10n tree vhich will tôrm the buis ot a 

long-run solution ta the problem. '!he results ar~ in Figure 2.? For cœa-

parison, the sol;utions in th1s long-run strategy are llsted for six or 

tever locations. 

• 

• 
t 

: i 
1 1 
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'lIiORE 2.1.-LOC.tTION DECISION TREE Fœ LON:i-RUN STRATmI 
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" 1 1 f 

5 1 n 10 ( 768) ( J4) 
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li 10 (608)' 1 ()42) 
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1 1 
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1 n. 10 (6.S· 9l 5 1 (3042) 
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Long-Run Stratea 

Locations Requ1red 6 2 4 ~ 2 1 
, ... , l l l l l 

\ Esaent1.a.l 7 
10 10 
11 Il li li 

0l010e-1 of 6 7 7 7 7 7 
8 8 ~ 10 10 10 

and ~ ~ Il li 
- .. lof 3 ) J l 

4 4 4 

'the dHferences are elear and the solutlon 15 very dU'ferent. At stage 

six. node 9 of the best cholce has been eUndnated for node 10. Not1ng 

that by stage four the eh01ce for the lAst node 15 bet'ween nodes 3 and 4, 

at stage six a cholee ls made. say 3, and kept untll stage three when 1t 

disappears. At' stage !ive the cholcs between 6 and 8 must then CCIIlpete 

vl th 7 for the f1nal entry in the solution. But sinee 'py stage four, both 

6 and 8 are out of consideratlon)then 7 18 chosen at stage f1ve aM re­

mains. The solution at stage three shows that 1 arrl li are essentia1 and 

the cho1ee 1s now betveen nodes 7 and 10. .At stage tvo, a eholce 1/1 re-

qu1red betveen ? am 10. and U, and when a single location 15 ali that 

18 nece8sary, node l joins those three in the choiee. 'lhis 10ng-run 

strategy 15 based on the prinelple that a choiee between nodes should he' -_. 

made aecording to 1ts relative location Vith respect to the who1~ ~systaa. 

Aeeordingly. to m1n1Jll.1ze transport ln the reglon. ve chaon tha t node wh~e 

m1.n1mum aggregste 'd15tanee ls smailest. Hence at stage four. ve choose 7 

in p!'derence to 10 and the solution la 1. U. 7. J. Redueing ta three then. 

s1aply eU .. 1nates node 3. At stage tvo. the cholee 15 now reduced to 7 

am-il. and by our stated pr1neipl.e. 7 18 chosen over li. Fin&ll.y. node 7 
.. 

la '. clear choiee aver node l for the single location. 

., .. 
• 

• 
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Comoeti tian 

Such a dyn.am1c system shows the outcCllle ot a cOII1petitive strategy 

which ls resolved according ta tr,ansport m1Ïûm1~lltion principles and 1.8 

therefore usef'ul in assessing the effects of transport on location in the 

system. It 1ndicateè those nodes llkely ta establ1sh themselves as the ' 

strongest competitors for two reasons. At th,e outset, the most isolated 

nodes are least affected by competition and reinain secure for internal 

suppliers. Transport expansion then brings within reach places whicb have 
I~ ~'~ 

already lost their danestic suppliers to canpetitors and are thereafter 

dominated by existing locations. In the long run the Most perlpheral 

nades of l, 7, 10 and II survive to dom1nate the system, vith 7 amerging 

as strongest. 

NE'l".iœK smuCTURE 

Network Development 

'The princ1ple of maximum distance whicb defines patterns- arxi choices 

of location within a given s'yst8lll in ~e JIIA1lrier described in :the praceding 

sections al80 defines a pattern of netvork growth Ulong the nodas. I! 

the transport c.apacity is lJJn1 ted ta a certain distance at a givan Ume, 

then only links equal ta or less than this llm1t~ length are possible. 

Hence the structural propel'tiea of the netvork haa,a relati-onship ta the 

maximum distance to he !owrl within the netvork. 

In deseribing the devélopnent of the tranapQrl. netvork Ullder the 

maximum distance conatraint, use will be made of simple gralil-theoreUc 

ideas which are now well Icnown ln the lltera~ of tran5pdrt.ation ,.0-
gr,aIilY an:i will not he dUcussed. here.

8 
'lbe usumption of a total.1y d1.a-

connected network as an 1n1 t1al condition 1.8 eu 1ly 1J{terpreted u the 
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condition of zero capaclty to transport. The maximum dhtance wlll then 

be progreulvely increasoo, and i t wl11 be &5&'U1IIOO tha t aIl links whlch 

satlsfy the provaillng distance constraint wlllfbe added to the network. 

Usinp, the dlstanco matrtx, the dovelopment of the network has been plotted 

in Il serle3 of figures for maximUlll distances up to 275 miles and these are 
., 

shawn in Appendlx 8. In the lut t..,o dlagrams the ne.., links added at 400 

and-- 500 miles are Ii!Ihown 80 aI5 to m.aintain the clarity of the d1.agrama. No 

attempt 115 Jrlâde to represent ne.., links beyond thls s~e. 

t 
Jtructural Properties9 

Throup,l;lOut, thore are el4!'ven nodes in the sye10em and the .. may .. ch 
.; 

have a direct link to every other node 111 the c~plete network. The maxl-

"-
l'IIWD number of links in an undlrected graph le given''-Qy 

Fran thls, a connectivlty index, ." may be computed Which relate. the 

observed nWllber ot links to the max1.mum pouible. Expreued as .... percen-. 

tage, thi, becCIH. 

L 
nln .. l) 

2 

rang~ trom 0 to 100. 

x 100 ) 

A. .. oond property ot 1lIlportance tor a .y.t_ 1.& tHat ot choioe. Ir 
, ' .. 

, 
th. direot route. betwe.n any two plac.s le inoporatlve, the existence ot 

an alternative cOMecUon allow •. the ,.y.tem to tuIlct10n without breakdown. 

~h property can be JII ... ur~ by the cc Wex, which r.lat.~he num~r ot 

olzoouit. in • network to the ux11:aum pe .. ible. The nUJl1ber of olrou1t5 le 

civen by q / 
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Like the )' index, the Ct index 'ranges trOlll"O to 100. These tvo indiees 

are combined vi th the elementary valu~s 'bf the n\l1llber ot nodes, number or 

l~s and. circuits to describe the structural properties ot th. n~twork 

under vary1ng maximum distance cpnstra1nts. ~e solutlons repr.sent the . , 
type of netvork possible t~r each distance constralnt. 

"-; 

::itl}ctural Properties or Network and MaxiMum Distance 

~s~~~: n 1 lmax -; ex u' U max 

45 11 1 55 1.8 0 0 45 
60 11 2 55· 3.6 0 0 45 
75 11 4 55 ' 7.2 0 1 45 
90 11 5 55 9.0 '0 1 45 

105 11 6 55 10.9 0 1 45 
110 li 7 55 12.1 0 

, 
1 45 

115 11 8 55 14.5 0 il 45 
120 11 10 .55 18.2 2.2( 2 45 
1.50 - 11 1) .55 23.6 UJ) 5 

4, 
275 11 2) 55 41.8 Jl. 14 45 
400 11 )6 .55 ~~ 6 27 45 

r .50<> Il 41 55 71.1 32 45 
700 li 45 55 81.8 80.0 )6 4, 

L x 100 L - n + g .. 
)':.: nCn - 1) oc = x 100 

"i n(n - 1) - (n - 1) 
2 2 

n • numb.r or nodes 
~ 1 = number ot link. 

~ • number of su~raph" lux = ma.x1Jnum number ot 11nJc. 
= ~ connectivity oc,...= t!/ r~an~ 

u = number or circuit •. Umax = max num er ot ciroui ta 

Th. ,low growth ot th. n.tvork up ta 1.50 miles 18 ol.ar trom th. valu .. 
./... . 

ot tho •• proplrtie.. or a m&~1mum ot 55 link. ooly 1) are po •• lble at th1a 

value, and ther. are ooly .5 circuits. The'connectlvity 1. theretore onlJ 

2J.~. vlth the degr •• ot olrcultry only 6.8~. Set".en 1.50 and 275 1II1le. '. 
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the connectlvity almost doubles to 4l.8~ while the Œ ~x now reaches 

31.1%. The system therefore ls bee1nn1ng to develop alternatlve routes. 

At 400 miles, the connectivity is 65.~ or almost 2/3 of the maximum and 

" the Œ has rlsen to 6C~. At 500 miles the number of links ls now 41 for 

7'j'f, and there are )2 circuits out of a possible 45. The maximum d 15 tance 
1 

must be raised to 700 m1.1es bofore the 1 and ca:: indices reach s1mllar 

levels of 80~. By thls tlrlle, only the links and clrcui~s 1I1th node l 

remain outside the network. even though there is a comp1ete netllork among 

the remaining 10 nodes. 

the )' and CC indices ls plotted in Figure 

2.8. Note that the a value of more than 1.5 before the oc b 

greater than ~ero. values of these indices at maximum distances of 1.50, 

275,~ 400, 500 700 have been drawn in, so that the quadrant 1.s dlvided in-

to areas wh10 raIl w1 th in the var10ua zones. It 1.s thus poss1ble to CaD-

pare the values der1ved fram a network wlth those of the theoretical net-

-' works determined in thl. lIay. 

\ 
Nodal Propertles-' 

The changing statua of 1ndlvidual nodes wlth respect to the network 

can a150 be shown to vary vith the d1.5tance constraint. As we have sugges-, 

ted that the important routes in a shlpp1ng network are the dlrect ones, the 

nodal property whlch most clearly me.sure. this 1. the concept ot degree, 

whlch 18 a measurement ot direct cOMections to a gi'Ven n 0 d • • In the 

.ystem ot 11 nodes. the maximum number of direct COMectlons 1. 10, and 

thll 18 .0 tor aU nodes. The changes in degree ,re glven tor dlltanc. 
;, 

value. up to .500. The dbtance at which nodel att.a1.nt the degr •• value ot 9 
~ 1 

11 an 1n11ca tion or how qulckly they can develop direct links to aU noct •• 
~ 

exc.pt node 1. nod •• 7 and 9 re.ch thll value tirlt at a 400 lI1le dht&nc., 

• 

--.,.. • ,. _ ... tf....,., .. ~."".. 
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whlle lt takes 500 miles before nodes 6, 8 and 10 reach a s1m1.lar 1evel. 

Nodes 4, J arrl 2 follow in that order. 

The Variation or Nodal Desree vi th Distance 

Nodes 1 2 J 
...., 4 

5 6. 7 8 9 10 11 

45 , 1 "1 
60 l l 1 1 
75 2 2 2 1 1 
90 2 2 2 1 2 1 

105 2 2 2 1 2 2 1 
110 2 2 2 1 2 2 2 1 
115 2 J 2 2 2 2 2 1 
120 2 J 2 2 J 2 J 2 1 
1.50 2 J J 4 4 2 4 J 1 
275 J 4 5 7 7 5 6 5 4 
400 7 7 7 8 8 2- 8 2. 6 j 
500 8 8 8' 8 9 9 9 9 9 5 

• SYNTHESIS 

~ 4 
Propositions about Interulan:! Transport 

• Fran the ana1ysis so tar, certain proposi-t.ions may be derived. 

1.. For every given distance at which the capaclty to transpdrt i.e 

t~, there 1s a m1n~ I1WII.ber or locationa required to serve the total 

market. 

? 'lb. number ot locations varies inversel1 vi~ the cap&city to 

tran.pozlt. 

J. 'nte capaeity to tranaport can be inereAsec! by changes in shipp1.ng 

,techno1ogy. The introduction ot motor ~.s.e1.a, tor instance, -1nvo1ved A 
, ~ 

, 
subltantia1 inereale in th1s cApaoity. 

, l 

From propositions 2 an:! J, ve may derive nwaber 4. 

, 4. ~e lIlore advaneti the techno1ogy, th. tfNer tA. ~r ot locatio .... 
, . 

needed to s.rve the reg1on. 
1 

5. For •• oh distanoe, network properties are d.t1.ned and lla1ted. 

.. 
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Replonal Development • 

l'hese proposi tiorus may now be applied to the region to show the rela-

tionships bet..,een transport aOO reglonal structure and the changes intro-

duced over Ume as the trans port capael ty expaOOs. 

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

) vhich no unit receives any supplies frOOl other units. Regional tranaport 

capaelty is zero. A unit must either toster domestlc producers or t1nd 

suppliers outside the reglon. Us1ng the distance/locations curve, thia 
, 

stiua tion i5 represented 10 F1eure 2.9. wh.re XR begw a t l, ,500, 1.e. 
( 

outs1.de the lIl4X1mum range for the raglon, and eOOs below the l-locatlon 

mark as there are no regional suppliers. For s1.lllplicl ty ve ..,ill. assume 
, 

\ 

there aro 11 domestlc and no outside suppliera. It allaws a solution when 

competltion la at lts atrongeat leading to a more powerful long-run solutlon. 

Early schooner econOMY.--'l'he interlsland econ~ begins vith the 1otroduc-

tion of simple shlps of l1m1ted operating range •. In our case, these are 

schooners flrst propelled by sal1, of 50-100 NRT. The tr~port capaclty 

ls slowly expanded up to say 100 m.1:3AIJ a result there i.8 set 10 motion 

.,. • competitive process as thOse- units vi in the transport r.ange of each 

other ,compete. Certain d1rect links are naw possible in the early schooner 

economy Along which the trade fiows v11l converge. eut at each stage of 

the concentra t10n process th~e 18 a certain order of cholce ilDposed by the 

d1stance constra1nts. ret ~ls range of choiee 1~ so small as to be of 

·minor sign1!1cance. For instance the Gchooner economy enters the s~e when 

seven locat10ns are required at a tranaport d1stanee of 80 miles, but at 

100 mlles only six locations are required. The m1.nlmum cost solutions at 
, 

80 am 100 would hardly represent suoo lavings as to glve a dec1ded advan-

tage to & location choaen at 80 miles. M the max1JIlum distance 

\ 
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the concentration of activlty ioto fewer centres partltioned into those 

.;r.lch. becaus. they wore outs1de the operative distanco, found it necElssary 
1 

to retaln their domestic suppliers, and those 1nslde the operative distance 

which survived the new ccxnpetltion. In the l'lore peripheral loca.tions which 

survived, it became attractive to lntroouce toms of transport which wauld 

allow them to particlpate ln the regional economy. Motor vessels begln 

to be introducM. 

Lato schooner econoMy. --As the operative distance goes beyond 120 miles" 

motor vessels become more and more attractive and are being introduced by 
~ ~ 

more and mo~e units until motor vessel activity comes to outweigh the 

schooner for the raglon as a whole. For instance, 5O~ of all shlp entries 

may now be motor vessel. Ta fieht for the1r competitive position, schooner 

owners' install enginé's. Thus thera ls a dual dltf'usion of motor vessels 

on the one band, and of anelnos on sailir..g vessaIs on the other as a res-

ponse to this lncrease in operative range. In contrast to the motor vessaIs. 

engines are expected to d.~ft'use outwards 

the outer units aU dlsP~ a more rapid 
, ) 

Y.otor vessel economy. --The ascendancy of 

from the more central uni ta, whlle 

!ncreue in steam and motor entrln. 

the motor vessel is clear by the 

time the operatlonal distance has reached 1.50. By 160 miles, only tour 

locations are required for there ls th1s eapacity to cover longer distances. 
• 

The network poS51ble now has many more' links and circuits. Wlth a connec-

tivlty of about 2.7~, circuits to the o~er of IO~ of the ma.x.1mum appear • 

We uy assume that \oIhlle the schooners. 1'463' be confined to the older and 

shol"ter links, the motor vessel would he elllployed ln the n8W r longer, d1reot 
• 

links, the~ebY' e.tabllshing the new circuit.. It al.o means gre.ter COlllpe­

tlt1an Along the shorter links whel"1 both .chooner and IIOtor vessel ope ra te 
. 

'WbUe th. longer links fa11 to motor ;-8uel Alone. Hence thon nocies &1-

IOClated with the motor v ... el would he .t an adV&.Clt.,. over ~e sohooner 
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nodes. .sirice ve proposltlor.ed that 'lthe outer 11nks vould he more closel,y 

associated vi~~ the motar vessel. the passage of the tnterisland econ~ 

into the motor vessel stage should bring in train tte strengthening ot 

th.~ripheral units and tho progressive weakening of the central ones. 

The ~pld demise of the competitive position ot the schooner 15 demonstra-

ted by the s teep dope of .st ln Figure 2: 9b. 
\. 

The motor vessel made possible f'urther concentration ot 6Upply irlt~1 

tever locations as the range of transport increased, but it also opened 
, 

up ~reater cholce in the locations which could Act as supply points. With 

only four or three locations necessar,y at ranges betveen 160 and 400 miles, 

there are 10 comblnations whlch could supply the ragion. The competitive 

process 15 engulfing the reglon. The central units more closely tled to 

the schooner 108e thelr,advantage to the other Wlits because ot the ex-

ten:! 1ng rang e. 

Federal boat econonrr.--'lbe motor vessel might have continued to he- the 

dominant organlsing mode ln the lnterlsl.&nd eeonom;y vere it not for the , 
deeislon of the pollt1eiana ta tntroduce ship8 not only ot greater rang. 

(15 knots speed) but abo of !INch greater size. Whereas the mot or vessels 
~ 

vere ot 150-600 tons. the Federal Boats vere ot 3.000 tons slze. The opera-

tl~e di,tance was theretore !nereasad rapirlly making possible the culm1na-

tion of the consolidation proeess, sirlee a single location eou.l.d nov serve 

the reglon. &iually the choice had nov come f'ull. c1rcle 110 that theoretl­

calr" &ny one unl~ was avaUable, though node 2 vu the m.1n1.llaum distance 

choice. But by th1.s t1Jl1e th. competlttve process had alrea.dy e11lll1nated 

2, a.rx!. ail has been 'suggellted, vas already ravouring the perlpheral nodea 

l, 7, 10 and li. 'J.he movea1ent into Federal Boat econOll\Y was certain there-

for. to lead to the progr.s.ive dominance or the out.r nodel. U. ln 

add1t10n, ~ Federal bts haps-ned to tollow .0lIl8 schooner route. a.n«;t 1t 

., 
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2.9 c Motor Vessel Stage 

\ 

M V = Motor Vesset 

ST = Schooner 
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th .... too. vere alread;y be1ng tollOYed b7 aotor ....... ela. then th. ccape-

Ut1 .... pos1t1on ot 1 ... chooner vould be turtber eroded. l'b. entry ot th. 

red.ral Beata lA ... t .t 1,400 ..u ... in F1&ure 2.9d. &rd croa ... MV, th. 

IIOtor ........ e1 curve at O. or • dlAtance ot 700 }Ill .... 

" Tranaport Frontler 

In ~ 2.9d. the curve SNOB outllnes a h:rpotb.Uca.l, tranaport 
. 

tront1er Along vh1ch th. int.er1.slAnd econaq 18 .e.n te tra .... lo The .truc-

tural propert1e .. ot th. network and the pattern.s ot locat1ons aN d.r1ned 

Along tlUs trontier in val. d.scr1bed in .&rU.r ahaptere; but alvqs 

vith1n rang ... establlahed b7 th. d1s~ce oonstraints. '1h1.8 troat1er 1s 

a "'trontler ot 1nn~aU.on tor th •• ecte" ot the auzoye SI. JO and OB aN 

detenalned b;y d1tterent mode. ot tftn..port. '!he prec18e relatl0D8h1p1. 

beW .. n the schooner. ~tor ........ 1 and Fed.ral Boat eurY •• ot F~ 2.9d 

aN _pu-1cal mattere. though the viden1ng looatlon range atter 150 .ue • 

.... to ~est a change ot organ1.8ation. Clearl;r alternat1 ... e relatlon­

.h1pe vOlild det1ne the cbaracter1.ltlee ot OUI' tJPH ot ec~ scaevbat 

d1tt.l"~t.l.3. Yet. vbatever t:.lw relatlon.lh1~. lie can al~ _peclty th. 
location pt.tterns, the rance ot cholee, and the ... oclated netvork struc-

tare. L1kev1s. th. nature ot chance al.oac the tran.port trœtler can alvq. 

1» spec11"1ed. It.hoald be DOted tbat t.M ftOOMsl.,.. partl~ or actl­

.,.ltr betvNn .chooner, aotor .,.._.1 aDd rederal Boat, __ a ctwIp ln 
• 

det1n1t1on ot the tran.1t1on rrc. aoe tne ot econœ.r ta anoth... 'Dw tore-

1~1DC ~1.1 also point. to .-rta1D Nlat1cuhll* tOP 1M1ddul DOd.a. 

Md aotl.,.1~1eI, ill ot vb1ch .bcald be sean .. nbjeet to oeteri. ar1bu 

...-pt,lons. 

L 

- -
• . '" ~'1r.t 

':.i .. :',' .~ .. , . .;;~ ,:-,:>.,.>tJ'S 
.. MP ...... 

1 

1 
~ 
Il 
1 

j 



- ........ fw· ..... ......T______ ~ ~ .. 

0 ~ 

.. " ... 
~ 

~ 
11 S r 2.9d Steam ,Ship Stage f, , 

~l 
._, 

]\ ST.: Schooner 
d 

MV = Motor Vessel 

fB • FederaJ Boat 

8~ .l XR : Extra - Regional lin., " 

t., lM • \. .. 
'-~ .. ,,( 6 ,... 

locQtion, 

~ 
t. 

Reqvired • 
1- 5 < ... 

y< 

"-' 
~ 

.... 
~ 

3 

• 
~.t ' 

2 '" ~ ",-

~' 8 .. ' X 
J .. 

... 
~. • 

0 T R 
• 

12 V 
. ~ 

..t 
0 2 3 .. 5 6' 7 8 9 10 11 13 ~ 15 

-"). Moxlmvm Distonce 

(OO's mIles) 

1 

", .. , 
-..,) 
0 

, , 
oL~~ 



( 

• 

( 

.. 
Propositions about Indlv1dual Node! 

1. The more peripheral the position, the greater the degree of .elf 
.. 

supply, the more central the nade, the more llkely to he supplled br a 

d1tfererit node. 

2. The more peri~eral the location, the earUer the introduction 

of technologic&l iJIlprQVa.enta. 

). The more central the nade, the longer ear~ technlcal forma v111 

survive. 

Fran the preçeding propôl1 tions ve may derive nuaber 4. 

4. The more periJileral the location, the greater the llkellhood th. 

node v11l e~age ln motor vessel econaq; the more central the node, th. 

greater the ,likeilhood of"partlc1pat1on ln the schooner econœ;y. 

Propositions about Indlvldual Aêtlvltle. 

la. The greater the tnUIlber 01l"rltorieS ln ~lch a glven actlvlty 

exists, the ahorter the dl.tance 1 t s ta be transported. 

lb. lbe shoner the distallce be tran.sported, the more .ultabl. 

for schooner transport: th. greater the distance the mont sultable tor 

motor veuel. 

2a. Dle more sui table tor motor transport the gr_te~ the llk.lihood 

1t wn1 be bcated ln \he perl}:ilera1 nod ••• 

2b. The greater the likel1.hood of lOCAtlon in the perlJberal nod .... 

the longer th. actlvlty 1. llke~ ta remain located ln th. perlpberal nod ••• 

Advanta~es ot Approach 

'nle approach to a theory of interlll..&nd tranaport throuch the notlONt 

cf max1aum operat1.ona1~d1.atariee and lu ... oc1ated patte1'n8 ot locatlOft' 

vi th in d.rlned netwol"'ks bu a nwaber ot adyantag... It lNd. ta .olutJ.cM 

n 
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Whleh are 1n~.~nd.nt ot du ot th. uni ta, thOUf;h th. aurk.t ar ... d.tinecS 
1 .. ' ~ 

, -
woul'! VItI")' ln l1u.( It. can bo und no III&tter how IIlIlny unit. are involved. 

Th. r.l&t1oh.hlp1 are not tiM.,-<i0p"nd.nt, tho~h th • • tt.oâ ot Um. oan 

o b. jud".d. 1h. r. t.., of ohange, ot o our .. , hu to b •• mp1r16all,y d.hnlllnecS 
". 
to~ th. partioular r'Rlon. It allow. both .hort-run and long-run .trate-

,.1 •• to be ~.t.~ed and ~.ir r.lativo m.r~t5 •••••• ed. Mo.t important 

of al1 trom th, point of vl.w ot Carlbbean lit.ratur., 1t pr ... ntl a tr~ 
.' ~ 

work for th. ~1.ou'Alon.of both th. r.~lon' a. a whol. and ot th. r.lat1on-

"hipt of • parUoular wHt. to th.' r.,10n. Likwl .. th. b.havl~r ot .Uh.r 

"an b. d .. 'crlbod ovor t1Jll.. .Ln addit1on, G.rtaln t.ntatlve propol1tlon. 

about. th. organi •• tlon of e 1ndlvidual .oonomio .o~lvit1 •• are .1.0 torth-
-

oom1np,. rln.ll'y,·~v.n thOU(h th!. th •• la b ••. oono.rn~ 1t •• lf w1th •• a 

tran.port, the th.ory and MthodolofD' oould he eMploYed 111 &11 ana1.r.lI ot 

dl' tr&llJ pôJ"t. 
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1. C. Toregal aOO C. Rn,ne, "B1nary Log10 :Jo1utions to a ola .. ot 
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THE LOCATION OP' ECONCHIC ACTIVITI Il' THE URL! 1950'8 

Tbe n"", vhich pa .. ed betv •• n th. \,land, v.,.. ocmtineeS to ohaM.l. 

diotated by th •• hipp1nc n.tvork ln .xutenc.,' but th. natuN and .!E. ot 

th ... now. V.N d.teMllined in th. tir.t 1n.~nc. by th •• truotuN ot pro-

duotion in th. uland.. Thh ohapte1" d •• c1"lbe. th •• truotuN ot produotion lb 

in th. Caribbean in th •• a1"17 1950" '0 a. to .. k. ol.al' the initial "van­
tag •• vblch .xllt.ed betor. a l'egional .hlpp1nc "J'Vlce va. introduoeeS. 

, 
Much ot th. d1aou •• lon ot trad. r.latiorl.hlpa ha. taou •• ed on tM 

qu •• tion ot th. 111.. ot 1ndiv1dual unit., ~ .11.. ha. been Ma.Ul'eeS in 
, 

teJ"l" ot population, ar .. , Cl'o" ~tional p,.oduot,.to. The .. IUnoeate. 
If, 

are not .uttio1ently 0108'11 Nlated to .ooncal0 aotivity to Civ. a ... n-

1ngtul •• tlaate ot th. l1k.ly u. of tr&nlpoPtat1on network.. Mor. appro-
: ~ -

, .. 
prate would be th. nuaoer ot act1v1t1.e., 01' maber ot tt.nu, tOI' w. hay. 

arcutd betore that -lt u oareo traMport ~ not pa."ne.r tl'An.port whiob 

11 the .. in t\lnotlon ot tne .hipp1nc n.work in th. CeribbMn. 
~ 

10rtunat.l)' , 

a .\U"Yey ot Wutr1al aot1v1tf va. oORfuotecS by the now d.tunot Car1bbeaa 

ec-lI.ion in 19.52 whloh d.t&Ued aU aot1Ylt1 1n .aob uland. Thil .\ll'YeJ. 
"'-

ent1tled l'h. C.po.ltlon e Structure or Car1bben lndytrz. d1Yi4ed aot1-

Yity into Sa.io Produotion, Pr1ll&1'7 hooe"ine an! hoonda\-y Prooe •• 1iIc. 
" 

'or .aah aot1vlty, br~. ven ll1t«t. (ori .... pl. in tM .,10 aot1Y1t, 

or OIr.al produotlon, ther. WN toqr branm"' r1., ocm, &U1et and ~. 

t'be 'W'YeJ va. ___ l.tent and thoraucb and vu appl1ecS t.o all ot tbt U~. 

\Iaa~.r o.1I.s.on. aM at.o1al,lt1oatlan tbe,r- IdPt be, ~er. 1f Utt~ 

.111 .............. ~~~ ,r" ' ,,~ 

.. , 

1 • 

1 da ,. 
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rN'on to .u~. th ... aN not raMOllI. and th. " oa.n he oon.1d • ...s . 

the M.t •• tiJute toI' the .arly 19.50'.. It 11 th. onl,y 'U1"'V'Y ot act1Y1t,. .. 
ln th •. Car~an at th. bv.l ot aotivlt,. branch •• that .xl.ta tar the 

Car!bbean .. a vbole Il.1l~ 19.50. a~ vU1 prew.1d. th. bu!o 1n!cma&tlon tOI' 

the 4bCUl.lon ot th •• a.rly Caribbean .oon~. Part ot th. ola .. 1tloatlon 
~ 

b .hown at the .nd ot th1l ohaptv. 

lI>_. Tlto\_. hav. ahano\4lriaod tM dia ...... ton ot lnter-nc'''-l 

trad. ln the CarIbbfan. 'lb. !1r.t\.-that , ... 11 .1& ... ant .. nAlTOV ·r.,our. 

b& •• -led to th. vlev tbat the l.&J"c.r 1Iland. he14 I<IM adva.ntq. 1n 1ndu­

trul ~04"otlon and vou'1d do.1nate lnwrul.&nd trad.. 'lb. l'OOnd-·tb&t 

the 1..,.1 or .0onOll1o aot,1vlt,. vu crit1oa1 tOI' 1ndu.trul procSuot1on-

lecS to th ..... oono1u1on. 80th the,. v.l"llone ot: the .1&. "J"IUMnt ,....s 
1 • 

to b4t 01"1'11 dftlOnttr .. ted b1 th. U' ot the .u"ocate ... ntloneci .u11er. 
. 

, It 11 laportant to .xplore th. nature ot an.r .uoh advant.&c •• , It v. are to 
.. 

, •• tJw llk'1T .tt.ot. ot th. tranlpoJ"t n.twork. U th.r. WN advantq .. 

to oer1.&1n 1.land., UMtn the tran.port, netvork aiCbt or a1cbt not OOMtrain , 
non to ~adYantac. ot 1Il.an4 ... lread7 ble .. ect. It ther. wr. no v.ll-

4ev.loped ..svanuc" ln t.M "1"17 19"'., then It 1. po .. lba th&t the 

t.....,.port ",tvOJ'k Vat inltl"\lMntal 1ft partIt1:oftini tM advant,q •• • tter 

19'-'. 
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16 
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NATURE OF ECONOOC ACTIVITY 

Dl.trlbutlon ~twe.n Branch •• 

By 19'52 •• tt_pt. to broad.n th •• conœio ba •• ot th. l.d.and. Md 

,!Y.n rl .. to • INIIber of .nt.rprb •• tor th. pl"oo ... 1ng ot bul0 uteriab. 
-

1hb aeant. th.n. that thoa. aotlylti., vith a lare' nullber ot branch •• 

ott.red lioN po .. lbl11 t1e. tor th. develo_nt ot priury or •• ooncta,., 

proc."1nCr ln addition th.,.. ~ht b. un" •• ocw!&ry proc ..... ba.1d on 
, " 

a '!.ncle branch ot ba,10 .ot1vU,r. W. oa.n •• kt .the ... tor., What va. th. 

dlltrlbutlon ot branch •• of aotlvu,r a. a ~ole. 

table '.1 &Id lieu'" ).2 .nov the dutr1bot1on bt bran oh •• ot aot1-

vUr 1n 19.52. 'lb •••• hw 01.ar17 that the .oonoa1.e. w .... not be1ng h1ch~ 

div.rl1tled. tor ,~ ot all aot.1yl~1.t. hed J or tw.r branch •• and 1'" bad 
~ 

1 ... \han 7 branch... 'lb. upper .nd ot th. dlltribution, aarld.nc th. cu-
y.r.1tled aot1Ylt1e., plunc ••• harpl,r vith onlT U~ ot all aotlvlt1e. havinl 

aore than 10 branohe.. 1'b. m..ber of v.ry dlverlltlld aotivltl •• va • 

• aall--•• oondaZÔY prooell1nc ot petrolMII produot. bt1nc th. l!!!!. aoUv1tr 

with 17 branch... A .b. dutr1bt&tlon .uoh al thla 1. not anuual tn 

Wu,trial aotbltr. 1IIbloh otten .xhlblt. a dlltrlbutlon 1IIhloh oonto .... te 

the lOC-noNal. ,À 

"1> 

Dbtrlt;Htlon bet,,"n Plto!' "' 
'lM ex~ttno. of a01.1Y1~HI vith ~ branobe. dieS not ". ...... lq 

.. an that .. oh 1Il&rxt .hÀNCI lA toM .. aot.lvlU ... ; ttlr UM MIl1 branobe. 

aieht aU he tound 1n a '1nclA bland. looncal0 aotlvlt.1 a1&bt th .... tON 
t ~ 

be o1& .. 1tl«f aooord1nc te f lIUIIber ot lIlaftcl. in wbl ... part1.cna1ar 

~et.1Ylt, vu tound. In Table J.), aGtlvlt.s... aH olaa.ts..t u bul0, pri'o 

" .. ., .. prooe .. 1ftc, and 'eoonciarT prooelltn. aM tor .. oh oate&0J7 U .. dllt.rl-. 
"" \ . 

. 
<cS:... . . \~·m;ri;· 

n 

• 
-) 
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SIZI DIS'lBIBUTIOI OF &cacooc ACTIVITI 'e 

• 0. of Brancbe. Jo. ot Actlvltl •• ~ ~l.tlv. • 

1 41 ... 19 100 
'3 

60 t' 2 24 81 
i 

..- ) )1 12 YI 
~ ~ ,. 19 .8 ,., , ( , 16 6 )1 

\, 

6 1.S 6 )1 
.,. ., 9 )., 2' 

8 12 , 21.' .. 
9 14 

:1 
,., 1.6., 

lO 7 ) .U 

U 9 ,., 8 , 
12 1 .,. 4., 

fi 

1) , 1.2 ".1 

14 2 .0 2.9 Q 

1 
'J. 

l' 2 .8 2.1 
. \ 4'. 16 1 •• 1.' ... f 

~ 17 1 " .9 

• ~ 

• 

o 

" . " 
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3.2 Economie Activity: 1952 

The Distribution of Branches within '~ 

60 

50 

Numb., 40 
of 

Acti..,iti., 30 

20 

10 

~ 

1" 

Activities 
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. 

. 
(\ 

, 

1 • 1 • '. '" "'" 
°0 '.2 3 .. 5 6 7 8 9, 1011 12 13 -'4 l' 16 17 

Humb., of 'ronch •• pe', Activi,ty \' . ' .... 
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80 

butlon btltveen l.land.' 11 Aown. Fof' .xaapl., the,.. v.,.. sa pr1ltlarT pro-

( ce"ine .ctlvltie. t.o ~ round 1ft one 1.8land QIÙ.7. 6 alob oCNld lM t0un4 

fA8IZ ,.) , 

IIwnber or Actlvltle, 1n X maDef' ot Place, 
. 
? 

• !s!!:!! ..l.. 2 ..l.. ~ -L 6 .:L ..!.. ..2... 10 Il - -
Ba. 10 48 5 1 6 ) 1 .5 ) 8 5 ) ) 6 

,! 

-~ 

1'3 58 pp ), l' 7 6 .9 4 9 4 4 2 

s, ill. ....li A .l! .! 2 ..! - ..1 1 ...1 6 - - -
Total )11 102 64 42 1.8 1) 1) 12 15 8 10 14 f ., 

ln the lIlancl ••• eh, and 2 onl1 to be tOUnd 1ft eleY.n u1&nd,. trc. thu 
table v. can ••• hov vSd •• pNAd partlcu.lar aotlvlt1e, v.,.. 1ft 1952. ota 

\ 

.... _~ total ot )11 .0tlvlt1.... J~ are tound 1ft one locatlon ~ and 6",. 1ft ÜII 

thaD .. looatlorw. In Table ).4, tn. ~tlve perc.ntac. U .hown tOI' 

c-
.. Gh -tecorr. , 

fAB1& ).4 

! ot 'oUy1 U... 1n 1 or !tOT! na", -f , 
11 10 ...2... 8 .1... 6 ...L 4 ..l.. 2 1 , - - - - - - -

(1) 52 ,a 68 ~ 87 • , 
Ba. 10 1) 19 25 )S 90 100 

t 
" 
" pp (2) 1 ) S U 1) 19 22 27 :p 60 100 , -' ., () ..J. e ..1 12. li 11 Il ~ J2 64 l22. - -

total ( .. ) 0' e u 16 18 20 22 28 ~2 6) 100 

VI baye noW .. "lier tbat tb ..... our .. bu. VU beU to be ot Iapor- 1 , 

tano. tM' W-at.r1a1 Mt1Ylty. It aicbt. .. apeetecl. tbM. tllat. priM" 
() , 

, and •• 00ftÙJ7 prooe"1nI vCN14 be dutr1bllW la tM ........... liaS. 

... 
. --:--... -_ .... 
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40 Secondary Processing 
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aeUvlty. Alternatlv.l.y. it ~ 1"e1 ot deTelo,."t b the 1aport&nt 
~ 

cOM1d.r.t1on, th.n th. dhtrlbutlon ot b&ale, pr1aa17 and .econda17 pro-
, 1 

ce"1nc .houle! tollaw the diatr1bution ot tot.&l .ctivlt7. To tMt tbN. 

tvo •••• rtlOM. the lol.aocorov lI&X1aua devutlon te.t at.atbt1c v •• 0&1_-
1) 

lated tria T.bl. ).4. 

Expected Diatributlon 

(1) - (2) 
(1) - () 
(1) - (4) 

Expeoted Dlatrlbution 

(4) - Cl) 
(4) - (2) 
(4) - () 

MaxbNa Dev1atlon 

(BaI1.o) 1 

.". • .sy 

.46-

(tot.&l) r 
.~ 
.06 
.09 

,. 

W.l o~ 'l.Inltl0an0e 

Wh.n Il • U. ~ 1 •• )91. 
2~. • .~)6 
l~ •• 468 

82 

Wben th .. expect.ed diatributl" 11 bulo' .etlvlt7. then th.,.. 1a • dUt.renoe 
,-

ln d1atrlbutlon ot pr1llary prooe •• 1nc •• ec0nd&J7 prooe.dnc and total 

.otlvlt7 Vbloh b .1cn1tloant 1n •• ch ca ••• t th. 2ft ~.l. W. oan t.n.N-

to,.. r.j.ot th ..... ~lon that bule .ndow.ent .bowed the .... diatr1but1oa 

.a t'\arther prooe .. 1nc .ot.lvlti... When the expeoted dt.trllNt1oa la total 

aotlvlt7. only balla aotlv1t,. .hava • dl.t.r1tNtlon vblcb 11 .1cA1tlÔanU, 

ditterent. W..7 oonclud. th.,..ton that the lev.l ot .ot1vl t.T 1. ...la­
ted to tM d1atrlbatlon ot ~ and, •• 0on4ary prooe •• 1Ac. W •• 1lcMlA 

,( 
bu,. 111 a1nd ilGlWev.,. that ... T.ble ).' ~... bule .otlv1 t7 acoountl t(1f' 

onl.7 1/6 ot the total ma8ber ot .ct.lvlU .• a. and lt1 1ntlueaoe on the lrtel 

ot aotlvlty .7 be nppree • .s b7 tM 5/6 ot ... .". Md 'M0nMr7 aoU.vlt7. 

Dev" ot Coocentrat.1o!! 

u th .... vu • '1Inltioant. cu.tt ..... bet.ND betio aot,lylt.r .. 

the .... t, ... t VU the utuN ot u.. clltt ..... 1 !lM ......... t.o u. 
.. 

c • 

J '-
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... 

-. 

• 

in th. decree or ooncentrat1on. Il •• ""'taX. 4 locat1ona .. the _RN ot 

con~ntl"at.1on ••• caA trao. the cS1ttennt dec~' ot oonoentrat.1OD. rro. 

Table J.6 ...... that oal7 ~ or ba.1a acrt.1Y1t7 t.. oonoentrated. Vb1l.e 

for ~ prooe"1nI ••• condarJ prOONdnl and t.ot.al act1Y1t7 tM tipn 

1.8 at l •• t ?8~. Ir .. reprd ) looàt1oM a. the MUUJ"'e or .00000tnt1Gn. 

then onl7 1/4 ot bu1e 18 oancentrat.d vh1l. otber aat.ecor1 ........ trc. 

2/J to 4/, • 

TAU ,.6 
,. 

AoUYltJ..e. looated ln 

l:!. ~ !:l 
Jo. • Jo. • h. • 

Bul. 1~ )2 J) 68 12 2' 
pp l1S 78 )8 22 108 70 

" ~ ..!Z 14 -U 88 ao - - -
total 226 78 8S 22 208 67 . 

... . 
DM nart. .. ot1oa OOM1dert bCIIII 1DU.Y1cS1I&l ul&n4. taNd ..... t 

t.h1a , ..... 1 baGkçouDd. 

Dtsmaunal ~ lœD 

lhfte ..... t1cln8 are of JIIportuoe ~or tM ucS ... tud1nC of toM Sai­

tlal .am.pa ln ..... 1 • ..un,,"_ DW ... blaab baYe a .... taY ... 

of ,.....,. _ NOD"'.,. '" .... IaI' D1d tIMM ....... lU vt.Ua ta.. 

. per1~ or ....wal .... , 

i 

8J 

," 

. 
l' 

f 

----_.- -. 



Condd.r tint th. d1.trU.t1on or branab .. or actlY1tlM ~w..n 

( the 1.iland. a •• 1Iown in Table. ).,1. &Id b. &IX! t.be cwaalatlv. peroent.ac .. 
\ 

.bown 1n labl. J.8. 

" 
1 tdJt ).1 

.) D1.trlbvtlon or Branob •• 1 198 

Jaber 

T2t&1 L. ..L ..Qz ...!.. 'G ....L. v ..!L ..A... 1: .J!... - - -
au 10 )01 42 ,) 28 2) )0 26 26 21 26 2) 2' 

pp 4&8 122 54 51 Jl J6 » .,. 21 21 26 11 

f SP n, 86 ~ ..A ..ll. ~ )! ...î ~ 11 ..z 8 f - -
t 

Tot&l 1.104 2SO 201 U1 85 80 10 69 62 66 56 118 
.. 

t 
b) --'r looaW 1n 

f!rlFh!ral Cent.r&l I!!t! .L' '" , 
f 
1 

au 10 126 1105 )01 21 

pp 288 200 W "05 

" ..!l2... 76 ..llL 11
28 

total 65) "51 1,1$ 100 

;. UIU J.e 

o-I~ It~y. ! 0' 8r&I!Gbft 
~I\ 

JI... ..L .L l ..L. ..L ..Jt.... 0 .L .JŒ... 1 .L - -Bus.. (1) 1.1 15.4 22.- )1 )9.5 ~ .58 66 105 16 100 

pp (2) '.5 8., IJ.15 19 26 )2.5 ltO 116., Y7.' 15 100 

•• (J) 2.5 ... , 9 1) 16 19.05 a ,. 
'" n.?.s 100 

lot&1 (') .. 9' lit., zo • .s 26.7 » ltO "".1 ".) 16.' * 
() 

.....,. (5) , 18 21 )6 ·5 !Jt " n Il 90 J.OO 

.. 

... • .. _----~,~* :J-:~M .. ~" .....,. ;'" 
~ , 
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( 

If the,.. va. an eqU&l. dt.trUNtl. of branche. of actlY1t1At •• tben 

the eunlatlv. dhtrlbutlon voW.d ~ a. Che 1n (S) abcw.. ~ IolJlqc~ 
r<7'l au.1IIuII dev1atlon .. te~t can he uaed to te.t *.th.r tbè dl.t.r1.but1on 

of bulc acUvlty .., ••• ~n1tlc&1'1t17 dUf.not t'ra. an equal. d1.tr1butlon. 
, 

'lb. uxilNa d ... 1a Uon in th1.. ca.. 1.1 .06. Ani v. haY. a.lrea:ty ... n tba t 

• dlff.renQe of .391 1.1 nMded for the ~ 1';".1 of dplficanoe. W. are 

thereton unab1. to .... rt th.t the dltf."noe • ..,.. &nTth1nc othe!" tban 

ahane. diff.renoe., Ani .qg •• t that ~le .nd~nt d1d not oont • .,. AI{f 

.pee1al advanta.g. to partlouar 1.Ilancb. 

P1li • .pee1a! 8dyantq. develop for pr1.Iu.rJ and •• eondàl'J prOON­

'ine" S1Doe the •• aU an .labor.t1on. 'tQt bule prociuota ve a1cht ex.pMt 

~ vould be no .~1tlcant ditt..-.nc .. betvNn th. d1.ltr1but.1on ot 

branch •• of bulé .ctlYlty. and pri,M1'7 an:S MOond&r7 prOOH'1nI. r 

"'io/" 
8&.le/Sf 
Bule/Tot.l 

H&d .... Q!!1at1o!'!." , 

.19S 

.~ 
_.18) 

~ • .)91 
1~· .)~ 
~ •• ))8 

. (ftoe &pin tht -.xt.-a d..,tat1ou do not .... n reacb tbe 1~ 1 .... 1 ot .ipi­

t~t tb~b ~~ prooe •• 1nc ol.CMJ.ly approacm.. it. w._mot 
. ), 

.,..~ the AIIC •• tion of no dift.renoM. a.n4 ~ oonolud. that the ~1.1tr1 .. 

but1en of sr1MJ7 •• econdal7 and total aotlYlt1 .bClW*S d1lt.,..... _1& 

WN no C1"M ter than OOIlld be .xpHted by thMoe. ~b MOond&r7 propN-

ter.ne •• 

2bé ..... ~ dev1at1on rr. the ~.t.i.,. dutr1tMt.1oa of tot.1 . , 

braMbM of that. ot JII"1Mr7 prooM.q 11 .01,. lIb1l.e ta.t of •• eci'MIT 

",CI~'''iIIc 11 .1.6. Wu... of tIIMe cLeriatt... t.. ~ at MIll 
1 

~ , 

.... ClMblM ~.1. W4 ba.,. &l.fiNdT ...... tMN s.. .. • iplt~ .t.tt ••••• 
~ 

' . 

.. ~ .... - . 

1 

.\ 

r 



( 
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.. 
tor bea10 aot.lvlt.,y. w..., oonalud. that. th. dUt.Nn •• bet.VMft th. 1 ... 1 

ot aot1Ylt.7 Md th. cU.t.rlbut.lon ot bal1o, pr1M17 and •• aond&1'7 prooe.­
.in« ren.ot noth1na aore tÀU\ obanoe dltt.ren .... 

Iftn lt th.re VIl" Qt.h1rII .ON tÀ&n obaftoe dltt.Nft._ •• _ th .... 

• t.nd.nay tor th.' central nod.. ta he 0 •• 1' Of' W'd.r ~,....*,t.ecl' h 

total ft\laber ot branoh •• 11 2~ balla, 45. pr1a&l7 ,rOoe •• 1nI and 28~ , 

•• 0ordal7 proo •• alnc. Ir th ••• proport.1ona are ".ad ta predlot th. expe .. \ 

whU. th. r ... 1nlna 4 under repr .. ~ted aN the p8rlph.rall Bubadoa. 

Guyana, Tr1nldad and J .... loa. The alt.uaUon la. ooapl.t..l:f reYeraed tor 
, 1 

.. oon:ial7 proceu1nc wh.ra the p8rlpheral lal.anr:l. are the ~ea oye!" NJre-.. 
•• nt.ed tlhl1. th. oent.ral ncd •• aN a.ll und.r Npre •• nted. 80th 'l'OUpa aN 

'r • oyer and urder ~prea.nt.d ln pr1aary prooeal1"1. w..., oonol\ad. tbat. 

iF • 

86 

'. _\ - _. 
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t 

or Mont'.J'Ht, st, .. nt,t, •• Ant,1cu. Dai1nloa. st.. V1I\o .. t, st.. wou and 

Grenacla,~h~ la.., ... than upeot,ed .ha .... " 1n balla aat.lvU.,. an:t 1 ... \han 

.xpeot.ed .har .. 1n •• oonclal"J ~oe'I1nC, vb11. th. pel"1ph.Nl t..l'I"ltor1 .. 
1 

ot Jtaaloa. Tr1n1dts. BarbadOi. and 0\a1ana ."ja:red ~.r t,han .xpeo\ed 

IhaN' 1.n •• oond • .,. pI"OO .. 11nI. 80th ,rcJp. had a tair .Iw'. ot prlM17 . 
, prooe,. ,"",. 

It ha. bMn .hown that pl'1aa1'J and .aoondalT pI"OoeII1Iaa are both 

.• ON oonoentrated Ulan ba.la aat,lvlty. ,It IU,J be that OOftoentfttecl ao\1-

.U~ tend'ed t.o be looat.ed 1.n th. o.ntral rath.r th&n th. perlph ... &l noda •• 

Conoentration hal .... 11.1' heen d.t1l\td a. a .... trlotlon t.o 4 0 .. rew-r. 
taM'lt.opl... Inn thOUCh a ... U proport,lon ot aot,lvlt.y MY De GOnGefttre-

• 
tAd 1 ••• 10oat.ed ln 1 ... th&n 4 t.e""ltorl~., th. aatuJ. t ... r1t.orl .. M:/ 

vary. An aoUvl~ a1aht, be tound 1ft th. 4 pe .. lph.~ nodal onl1. anoth.!' 

ln 4 ot th. oent,ral nod •• onl.:rl at.Ul anoth ... MY ooau.r ln aca. oaablna--, 
Uon or .... ben ot bath Il"CNpi. 

l 

TABLI ).10 \,-~ 
~ ... or Aot,1Y1U .. 

ltoo'ated 1ft Pw .. lph.ra1 Nod.. onl.t 

No. ot Plao •• 

..l.. 2 ..l.. 4 1-4 1-' - - -" •• i.o .5 1 - 6 6 

pp 51 28 7 1 
~ 

87 86 

SP ..J!L ~ ..l7. ...L .!Z. .A. 
Total ~ 55 2.5 6 180 174 

or '11 Aotlvlt,l •• , 180 '01' .58~ are 100ated ln th. tOUl' perlph.ral nad .. ~. 

and th ... OOCftll' ln 4 01" r .. r 10oat,101\1 1 11\ ) 10oat101l' onl7. tha OOJ"N8-

poncU", f1IuN 1 • .5S~. 'l,'b. advant.ac. ot th. perlph ... al looaUona 11 

;. ~:.., . 
,'11' • 

" 



( 

\ 

01 .. "1' wh.n t:rpe. ot aothlt.y .... t.aken 1ftto oona1d.I'&tlon. Fol' uaa~. 

80~ ot •• 0ondal'1 proO ••• 1n1 li oonoent.Hted ln 4 or t..,.r loo.tlOM, la 
tif 

_oh ••• tb ••• loo.t1on. are th. ptr1ph.r&l nod.a. ""U. tOI' p.l'1M17 

pI'Oo."1.nc th. t1(uN li' .58~. For bal10 &otlvlty howevel', ~ U~ veN 

&oUYltl •• to he found 1.n th. 4 ptl"lph.r&l nod •• onlT. ,. 
SUHMARY 

,"n 1ft th .... CHI.ta, .oonca\o aotlv1ty .1n th. Carlbbe&n ln th • 

• &1"17 1950" .howed th ...... jol' onaraotwbUoa t 

1 ... A 1.re. nUilbel' of .0t1~ltl •••• eh Vith .... 11 nwiber of bNJ\ah .. 

(l ••• t.ban ) o~pl.tcl vith & ...u ~I" ot .aot,l'Ylt.l •• w1th • lare' nUII­

bel" ot branch., (10 or aON). 

2. 'lb •• 1 •• dht.rlb11tlon ot pr1u1'1 and •• 0ond&1'1 proo"'1n& 

~I'anab •• dUf.Nd 11cn1tloantly ~ that ot ba.l0 production. 

). 'lb. branch .. ot F1Iu.ry and •• oon::lary proc."1nc tendtd to bt 

oono.ntrated vhU. ba.l0 .cUvlt.7 va. note ' • " .. 
'01' th. indlvidu1 laland.1 

1: Bal10 .otlvlt.7 .howed onl7 oba.no. 'Yar1atlon rr-c. an equa1 dia­

trlbutlon ot bl"anoh ••• 

2. 'lb .... v •• no '1«n1f1oant. dl~ae ln' th. diatrlbut.1on ot ba.l0. 

pr1.aa1"7 or ,,0oMa17 .otlvlt.y, nol' bet.VHn any ot th ... and th. 1''Y.1 of 

.oUvlty a ••• alUJ"td br th. total ft_bel' ot bl"anah... Henoe n.lther th. 
, , 

'~otur. ~or th. l.v.l oont~rr«i any unuaual ed'Yant.ac.. to part,loulu 

plaa ... 

). Olanoe 'Yuutlon. hov.ver vere t.erdlng to produoe rewer than 

·i---~· 
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\ 

( 

oent'Nl 111.& ••• vh11. U-. perlph_al 18land, bad tnwNh&n apeoW 

ballo bl'&l\oh •• and INatel' th&n upeotad ll\labeN ot •• 00ftd&17 bNMh ... 

... ".oonlS..". .p1"OO"'1n« 'fa' u., ao.~ oOftoentrat.ed ot &ll &~UyltJ, 

am 1~ oonoent.raUon ln th. pel'l,..l'al nod •• ot J .... loa. o..Pna. fIoW-
'" 

dad and BarbAdoa tMiecl to b~ l&rr.1" t.b&n upeotad. or au: ~.101U 
.,.n an aoUvlt., va. oonoenUatect 1ftto ,. 01" tevel" looaUou, 8~ ot th. 

tlM thoa. looatlon. VW'a th. pel'lphara1. nod... ' 
. ' ln ah Ol't , th. at.l'uotuH and 1 • .,.1 ot .001\-.10 aaUY1t..1 hM not. ,.et. 

.. . 
oont.1"NCl art::! dl.propol"tlonat. ben.tu, Oll M1 tel"l"lto.., 1ft th. ~lbbMa. 

What lUtta ben.nt ex1ated .. id taU to th. perlpbaral "aiI.a. and t.ook 

th. tOI'll ot. a .... 11 ov ..... ndCMdnt. 1ft .eOOldal7 proo"'1nI' aoU.1U .. --

. 
Ir t.Joanlpol'taUon va. to &id ln the NduoUan· ot 1MquallU_ bet.wen th. 
~ . ~ ~ . 
\.1'I'UoI"1 ••• th.n 1\ VO\lld haye ta en.ure t.hat~the.e ..vainc dUt.ftnOM '" '.. 
cUd not bloa.ca to aontel' \Indu. adyafttac.. th. KaMI' 1ft vtûoh tftft.por-

~Uon wà. oJllan1ted VOQ.ld be ot·1apol"tafto. and to thi .. -'wUl nGW tum. 

• 

1 

.. 

,-
/, 
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IUIC PRœOctS 

... 1.1 ~ 
1.2 MUl,t 
1.1 &1". unh\&ll.ed 
1.9 WIll' oeNÜa 

S!.tnbe, 

. ~12.1 MI'OV1'OOt. 
2.2 ea ••• Ya 

2.' DuhMft 
2.4 .Idd~. tr 
2.S S,,"t PotatoM 
2.6 Tann1a. 

.!g," 

2.1 ~1t., PotatoH 
2.8 taM.- - • 
2.9 Oth" 

19.1 Crv.ataoee. and Molluo. 
19.2 ,,",h n..h 
19.' 'l\u"tle 
19.9 oth'l' 

!Qi 1ft \he .heU 
M1lk' . 
oth, .. d&1JT p1'CIduot.e 

• 

... 

. .' 
" 

1 

r 

, 

• 

, . 

t •• 

: 

•• 

... , 
- 1 
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( 

, . 

( 

0. ... &1. 

1.1 ~l'naMl. 00I'ft • t.&"'. taler" 
1.2 Stock tMd • 
1.' Hu.ll~ and pol1abeeS 1'1". l'io. Mal. 
1.9 Bran 

st.&reh .. 

" 

2.1 AProwoot. fiour and SUrah 
2.2 S .... av. nour .... 1 and ltal"Ob. t,eplooa 
2.) -
2.4 -
2.' CaMeeS ","t pot.&\oN 
"2.6 III 
2.1 o.h1dNt.d pot.&toe.. prepal'ed potato oh1,. 
2.8, XII " 
2.9 XII 

--n" 

.\ 
......... 

).1 SOI"Ih- .. ola •••• and .1ftp \ 
).2 Ra" 1\11&1',' Ntine.:! Iucal', lal.na 1\11&1', tanq aolu ... 

boUed oaftIl1.1 '.9 l'Il 

19'.1 Canne.:! lob1tAl". oannecl Ihl"1ape 
19.2 1I"o •• n fllh. laltld t18h 
19.) CaMed t.ul't.l. 
19-.9 Shark 11ftl" oU 

~ ~1rz . Prochaot.a A Ise' 

, 

22.1 l'I'o&en .,p ln' th. .beU 
22.2 Conden.ec:t am, WU .. I'. ah ..... 1 .. oNaa 
22.9 X 1 X 

. 
/ 
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C e SlCONDART PROcDsING\ 
If 

&ne ..... 

It\aa ( ,. 
othlr d1aUUeIi and bl.nled prod\aou 
lM .. !! 

~ r 
• 

Tobaooo' 
, 

f 

C1c .... tte. 
C1care ml' ah.I'OOU .. 

~ t , 
r JCnUted 000cI1 1 

1 
t" 

lCot ton underwar 
Koall" 

"," 1 9'1 

Rubbl1' Prot!!og 

'Rubber footwa!' 
'l';ne ret.Nad1nl ç , 

. 4 r ·f . ft 
Wood and Cork Produou 

Bon. and onte. . \ Cooperee' produota, ., Woodlft hanrlle • , 
Woodlft nov.l U .. f 

.( 

t 1 
Wearlns ",.!'!1 

O\1ldren·. and lnt.,.t..' ..... P 
.... lt bat.. 
P\l1' oO&~ MIn'. and boy.' oloth1nc 

• Ken'. and boy •• ,t .h1rt.. 
Strav bat.. ard ItH" ,00I:I. • 
WOII.n'. and 111'1.' dN ..... lk1rtl a.nd blou •• , 

1 
1 other wazo1nc apparel --

(;> 

" 
( 

~. 
\ , ,. ... 

·t: 
.. , 

l • ~ '*" : '~t ~ "t· " ,'." 

". l 
.' ..... 

• ,1 ... .. 
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... 

In thl. oha'P"r. th •• hipplft( n.twork or the ... rq period vUl be 

NOon.t.ruOt.ed and 1 t. oharaotArlltlo. d •• orlbed by Ii.pl. Ift~-th.o ... t1o 

ana17d.. 'the llNc •• oirauita. and oOMeotivlt.y will b' u • .s to OCIIIpA" 

th. type. ot n.tvork wbioh the .choon.r •• aot.OI' y .... l. and t.r&n.~ .. n1o 

U.n.. ronwd ln the Caribbean. and to .how ~. ditt .... nt1al advant&, •• 

oonr.rr.d on th. perlph.ral and central 1aland. vit}' re'opIot to oonn,oU­
; 

vlt..r. tIOCtit ot tren''POrt.., and tl.e. 1lnally th, ... 11 a oCllparlaon ot th. 
" 

vay ln whloh unlt. WIN ord.red by the net.work ~en exl.t.1nc aM th. 

oNerlnl ot und.rl11nc d1atanoe. to .hov th • .,,"nt. t.o ~loh th •• truotv. 

ot tru.portation had tran.tor.ed th. theoretloal advant.ac ... 

CONnCTIVITI 

... 
'lb. Shlpplnc Netvo1'k 11\ the P.rlocl 1950-1954 

the 'troan.ooeanio l1n.r'~ prov1ded • partial n.tvork ot oonn.otlone 1ft 

the .ar11 tUti... th. Canad1an National St.eaaahlpta •• t&bll.hed • Acular 

routA thJ"OU«h th. eart.rn l.land. vith thelr "LadJ Boat.." but d1d not pro-
\ --

vld. a l1nk to Jaaaloa. a. th.lr .'"le •• veN l1.nked t.o Canada froc. St.. 

lltta. OUlu li.ùropean line. oalled at .ca. ot the lu". terrlt.o1"b. lNt 

dld not .tt_pt to 11.nlc the l.land.. In I.neral th.,.. va. a dlNot oonn.o­

tlon trOll outa1d. the r4ll1oÂ to .aoh bland. but •• oarolt.)' of realonal 

OOM.cUon.. 'lb. n.t.VOI"kI foNe<! by th. tranaOO~n1c lin •• ~ th. wlb­

hean MY' be "'pN •• nted by th. undlNotlid Iraph in P'1cUre 4.1& with OOM'o-, 
tlvlty .. trou 4.lb. FI"OIII thl. "" ~. that Bar~OI and Tr1n1cSad ha"e 

.,J 
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A 

Je 

D 

L 

B 

V 

0 

f 

OT 

), 

MAfRIl 4.1b 

2OMU~lY&~ t!ltE~ o[ TI-!I!.2!.!!!~O I!!t.VOI"k 
(\ 

i. 1 6 Il Q 

x 0 0 0 0 

x l 0 0 

x 1 0 

x 1 

x 

"'" 

Nu.ber ot Una 

Huber ot o1rou1u 

D1aMter 

Canneot,lyl.t, 

" 

- .'-T,'" 

L 1 ' V G 
.. 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

l 0 0 0 

:lit 1 0 0 

x 1 0 

x l 

x 

• 24 -r -12 

• 2 

• 7 

• 21.8. 

~, 1\ 
... ' '," 

'-, . , 

1 91 Du .... 

1 0 1 . 
0 0 1 

0 0 2( 
0 0 2 

0 0 2 

0 o· .... '" 2 

1 l 4 

0 0 2 

l 0 2 

x l 4 
JI 

x R 

-
~ 

cc - 4 ..... 

.' r • ~~ 
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'( J, HATan4.2b 
." 

, ewmu~~I~U ~kH ta: KotE !!!I!~ I!!~" 

J r 

-l( 1 6 K D le 8 V Q t Oz PMm là. 
J JI 0 0 0 0 0 0 l 0 l 0 2 10 

• ~ 
..,1 

1 .z l l l 0 0 0 0 0 0 , ., 
.~ 

l 
.. 1 ·)1 0 0 0- 0 0 0 ) ., 

JI 

M z l '0 l 0 0 0 0 .. .. 
• 

D JI 1 l 0 0 0 0 5 2 

L JI l l 0 0 0 , ., 
a· z l 0 l l 6 l 

V z l 0 0 .. .. 
Q • l 0 2 10 

T JI l .. .. 
0, JI . 2 10, 

\ • -
"1 l8 

'" -
. , 

.. Nwlbel' ot Una -+~ 19 

lNII~1' of o1rOult.a • 9 , 
, oc • 20.~ 

Os....t.er . ,. 
Conneotl.,lt., • )4." 

~ 

"'-f".. -" 
" \ 

• 
( , 

--
, ). 

-~.~--- -
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.. 
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• 
au1Jlwa OOftMot1Ylt.y &Id al.nc. the 'Nph 11 \lNSir.ot.ed, MXlJNa aoott .. 1b1-.... 
11t71 J ... loa aM St. Utta a1.n1JwN, vith aU oth .... 1nt.,.ediate .,alu ... 

1Ttn1dad b... , out. ot 4 oonMotlona vith \.h. ".r1,*,'l"a1 t.rl"ltorl ... 1IhU. 

BarbadOi ha. equal ooM.atlona vith bath ':1"O\l~. Jaaalaa'. onlJ UNe 1.1 

vith Tr1nidad. ""U. ~ana 11 l1nked to T1-in1d1ld ~ Barbadoa. 1tI. on17 

oll"CNlt.a a ... 'betwe.n BarbadOi. St. Vinaent. 'l'rlnldad and (Nyana. P'1nau, 
,;-

St. Utta, AnUcua, Mont. •• l'ftt, Daft1nioa and St.. Luola aan onl7 he Naohed 
/ 

~ d. Ba!'bado., .nd _ onQ- _oh th. Wlnd ... rd., Trlnldad and au" .... th_b 

Barbado.. 'lbi.. then. va. the tON1«n aontrlb.a~lon to the rec1ona.l n.twol'k. 

th. 1.00.1 CCIlpon.nt. 

MotOI" y .... b veH bein« lnt.roduaed into the Nltonal ahlpp1nc .,..t. 
1ft th •• arly 1950'., thOUCh it l~ dUt1O\llt. to t.ll at lih.t .l'ate. Servi" 

we. not. unlrON. Th. net.vork ... aon.t.Jouoted h'N ln r1«uH 4.2a 11 ba ... 

on th •• u".,. by th. Carlbbe&ft Calft1taIOft ln 1953. the 1I0tOl" ve ... l net.-

vOrk 18 01 .. rl.1 a aore Oo.pllt. n.tvork vl\.h -1\\' oirauit.l. r.t J ... loa ( 

OIn 0IÙ1 be .... chad t.hrouch St. Vinoent aOO Tr1nldad. U ... one. a.a1ft 

have been d..,.loped bltw.n th. lA.varda and Dc:.1nloa a. oppoaed ta th. 

n.tvon 01 th. tranaooean1.o lin ... 

Th. t1nal el_nt ot th, n.tvol"k 18 that oC I&Ul"1 ,.. ... la •• h<*n 

1ft r1.l'u" 4.3fr:- 'Ih1a hAl beln reaonatNct.ed frCII th ..... 'urYey AI tbAt 

tOI' aotor T.i"l" The oorrespondin« conn,cUTl t.y .. ua 11 in Matr1.x 

4. )b. Juaioa cannot he Naohed by Ichoon.r but. aU oth'J'a oan b.. Trl.nl-

dad nOllf ha. addlt1ona1 aircnalt.a vhlah rala. lta aonneotlv1t1 t.o th. 1eveJ. 

of Dca1.nloa. Now there 11 a direct oonneoUon bet,,"n ~Wd.d &rd St. 

wc1.&. Antl.rua oan nov bI 1"'Nohed troa tr1.nldad by a J-llnlc jp11'M1 Yla 
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A 

K 
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L 

B 

V 

G 

'. T 

Q7 
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KATRIX 4.)b 

11 Conn8ctlyltX Matrix or Schooner Netvork 

~ 

J K A M 0 L B 

X 0 -0 0 0 0 /0 

x l l l 0 0 

x l l 0 0 

'~x l 0 0 

x l l 

x l 

x 

~. 

\ 
,,' 

Nuabel" or links • 19 

N\uaber or c1roulta • 10 

Connectlvlty 
~ 

V G r Gl Oesree 

0 0 0 0 0 
" 

0 0 ~O 0 ).. 

0 0 0 0 ) 

0 0 0 0 ) 

0 <;J 0 0 0 S 

l 0 l 0 4 

l l l l 6 

x l l 0 4 

x l 0 ) 

x l S 

x 2 

)8 

99 

/ 

1 

1 
\ 

\ 

"-

Rank -
II 

7..,'" " 

7.5 

1.S 

2.S 

4.5 

l 

4.S 

?S 

2.S 

10 

l 
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.-
( 11 MAtRIX 4.4b 

Matrlx or Total N.t york ConnectlOM 

J 1: • 8 V G T G DeBree !!œ. 
J x 0 0 0 0 l 0 l 0 2 10 • .5 

1 x l l l 0 0 0 0 0- 0 ) 8 
, x 1: l 0 0 0 0 0 0 ) 8.0 

M x l 0 l 0 0 0 0 4 S • .5 
<. 

1) X l l- 0 0 0 0 .5 ).5 
J' 

~S L x l 1 0 l 0 

t B x l l l l 7 1. 
t~ 

V l l 0 S ).5 

1 
x 

G x l 0 ) 8.0 

l' x l 6 2 

G1 x 2 10.S 

.. 

~r of links -22 '. 

N\UIIber or c1rcul ta • 12 

Da-ter • 4 

Connectlylt 1 - 40.~ 

.1 - r'. - . 

A/ , . , 

-'""T"c.-.. --~"- _ ., 
- ...... J. .... ~_...~ •• 

, .. , .. . 



St. Luoia, 1n add1tion to joumey. via Barbadoa or G ... nada thrQU&h 

( . Dca1nloa. CN,yana. At. the other encl ot the netvork. "'Min. COMeot.ed by 

2 11l\k. a. 1n the aotor -ye .. el netvoJ"k. t'he dlreot llnk betveen Barbedoa 

., and Mont.err.t 11 .1 .. 1.ng troc. the .aheoner netvork but BarbAdoe u nov 

connectee! dlreotly to G ... nada. 

Cœoar1aon or the Netvork. 

'l'he total netvoJ"k 11 .• hown 1n '1«ure 4.4. vlth lta oonneoUvit", . 

.. t.r1x in 4.4b. In 1t., reundant. links hav. bMn ca1t.t.ed, t.b&~ U. llnk. 
r 

.• hOlWrl repN.ent tho .. rout .. t.raveJ'led by at lea.t on •• ode. , 

TABlE 4.5 

CcaE!!rIaon or Four Netvorks trœ 4.1. 4.2. 4.l ana 4.~ 
{ Transooeanic ...!L Schooner Total Netvol'k 

No. ~L1.nk. 
• 

" 
12 19 19 22 

No. or CirCN1ta 2 9 10 12 
• 

D1aaeter 7 .. ) 4 

eonneotlvlt,t ( )') 21.8_ )4.~ )4.~ ~.~ 

Alpha (OC ) , 4.4. 20.~ 22.2_ 26.6_ 

~ 'OonnecUvl~ 

in a unIt vould p ... rer dlrect ... voyage. to de.t1n&t.1on rather than tran-

.hlp 01' .urrer lntel'llediatA delay.. It 11 'Vbat aay he oalled the· "ahlpp1J\S 

Halon". It la also • cœpletely 'conneoted netvork. FroII Table 4.5 the 

total oonneot1vlt.y or the net.vork ronaec1 by all three o~poneftta. t.rana­

ooeanlc, aot.or .. aa.l and a choon.r, 1 s ~ 40.~. 'lb_ Moyne ec-1a.lon­

are clearl.:f had ~aon to CCllpl&1n; shlppera could ~ot t.o flnd OI'ÙJ' ~ 

or th. routA. the,. de.1red 111 operatIonl The aoter ...... 1 and .ohoon.r .. 

.,. 
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n.tvork ... parate~ attord Illghtly aore than a ),. .at1ataoUon a. oppoaecl 

to th. 22~ of th. tran.oo.anlc lin... Th. add1t1on ot thll n.tvork add. 

'lb. d1aa.ter .. a. ure. the long •• t path 1n a Il"aph. or lu .x;tent. 

t'h. total n.tvork ba. a d1aa.ter of 4. but lnor.a ••• are .xperie.noed v,1th 
:.J " 

th •• otor v •••• l and tran.ooeanlc lin ••• 1'b •• 1gnifioant lnCNU. to 1 

dt the latter 11 a ol.ar ren.cUon of lts poorly d.v.loped .triloture. It 

repre •• nts a netvork that 18 .tlll Un .. r. 

'lb. nuaber ot links 11 anoth.r · .... ure ot th. dev.lo.,..nt ot th. 

n.twork. "'ce again th.re ~I no .ignif1aant ditf.rence bat,,"n th. Ichoon­

.1' and aotor v •••• l n.tvork •• but a .ub.tant1&l dilt.rance trca th. tranI­

ooeanic 11 .hown '" both of th.... Th. nUilber ot llnk. ln th. tran.ocean.1ci 

n.tvork 15 ap~x1II&t.ely ~ ot tho .. ln th. total n.tvork. 

Hrber ot CirCNi ts 
, 

01!terenc .. Ar. even greater bat •• n the tran.ooea.n.1a netvork and 
..\ 

the others 1n re.pect ot n~r ot c1rouitl. 'lbe existenc. ot oircuitl 

guarantèe. alternative paths to d.stinaUon.; hence th. lNJIber ot c1rw1ts 

1.8 ... asut"e of .atety in th. net.ork. ln ca •• ot brealcdown ot p&rtlCNl.aJo 

link.. 'lb1s 1. lIIportant in -.hipping vhere strik., in on. 'port u,y put 

one rCNte out ot •• nio.. Th.re are only 2 el.reu1ts ln th. t.ran.oéea.nio 

netvork c~pared to 9 in the motor v.ssel. 10 in the .choon.r and 12 tor 

th. total n.tvork. , 

, 
"- ...... 

..... l'" 
". 

" , 
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KOOiS , . 

COI'IJ?!t.1tlon ln the Syat.ea, 

CœpeUtlon ".y exiat where there .re ~lI&ny rout •• betw." &n7 '''0 
1 

, r 

point.. 1 ••. route CClllJ'8tltion. or wh." dUr.rent. .ode. of transport 

ooyer th. SUl. 'rout.--sehoon.r. Ilot.or or .t.... In netvork t. ...... the 

latt.r i. re~ •• nted by .odal redundancy, 1IhU. the to .... r 11 .... uNd 
by th •• lpha ind.x, the rat.lo of.Ob •• rTed tund ... ntal circuit.. to th. 

uxt.uR poa.ibl. nuaber ot oircuits. 

Modal Redundanoy /\, 
Matrix 4.6. shows n.t"ork oonnecUv1ty by t.h ... rlou. aod ••• For 

, 

10) 

" 

11 of 22 rout.o~, thoro are th,.. ... odo. of transport, aehoonar, .otor ..... 1 '~ 
and t.ran.ooeanlc. Ooubt.leslly the •• operate vit.h'ditterent rrequenol .. , 

,.et they "present poI,ibl. cboie •• for th •• o .... nt ot camaodlt.ie, .long 

rout.s. Tbe reaa1nlng 11 rout.es are split 6 vlth' 2 aod •• and 5 vith 1 only. 

» or th. 5 vith a .1ngle aode, t."o rout.s are aotor only. vith J schooner 

only; of the 6 vith t.vo cholc •• , 5 are bet.en schooner .nd aotor .,. ••• 1. 

'vith l only bet"..n Ilot or and t.r.n.ooeania. The distribution of th •• e 
", 

routes 18 ,upped ln Figure 4.-60. Note th.t. routes vith a .1ngle .ode .re 

aU llnked t.o on. or the peripheral t.erritori.l. Barbadoe. Guyana, Trln1.dad 

or Jaulaa. '1'0 the.. l'out •• eatabl1sh direct. connect.lon to node. tor 

vhlch tbere are alternat1.,. rCNt... No where did the transoc.an1c llne. 

prov1de links wh." no other. ~. t.ed. 
-" I!r 

, fi> 

RaUt.. Radundancl 

lb. alpha 1nd.x .... urel th. nuaber or .1t.rnaU" ".,. ot Haoh1nc . 
ftrlous pa1l'l or pointa in • n.t.vork, ancl bal ba.n shOlfft' to ha" th. follow-
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'Dran.oc.anle. 4 .4~ 
Motor Vea.el • 20.0~ 
Schoon.r • 22.2~ 
Total N.tvork- 26.6~ 

Wltb 26.6. al the hlP •• t value, the HI10nal transportation net"ortc '" 

olearly die! not ha .. a "r:r. h1«h degree or .aret,. bullt 1nto 1\. 'l'b.1a 

sU«~est. that th. relianc. an dcae.tic 01' enra "'g~on&l suppliers vas 

.. ry h~h tor .. oh unlt. Th •• chooner n.tvork va' th. ha.t d ... 10ped 

vlth respect to circults but on17 II&rg1nally better than the .0tOl" ..... 1 

Hax1wa DlItance Coaparl.ona 

~r judgllent or the de ... 10Jllent or .the.e netvorka 0-" ~ Ntined if. 

va cc.pere th .. not to th. propertl.. ot. th. "ccapI.te n.tvork" ... va ha ... 

dan., but to thon de1'lned by the lU.X~ua d1.atanc. oOr\.tra1nts. 'lb. aaxi-. . 
lI\lJI distance ln th. aotor .,. ••• 1 n.tvork la th.~ 1,190 .Ue. bat ... n 

J .. a1oa and Tr1nldad, whU. that ln the .ohoon.r netvork 1a 400 1Û1.. trca . , 

Barbados to Gu7ana. At a aaxbnlJI diatahc. of 1,190 ,ail.s. the '7 and cc 

1.ndlc •• ahou.ld both be ot th. ard.r ot ~: vberea. at 400 all •• th. cor-

r •• pond1ng n1u •• are 65.4 and 60.0. Frc:n thl., th. degre •• , ot und,rd .... 1-

• 
oonnectlY1ty nlu. and Jn ot lu th.oretloal .,.lu. -tor th. de ... lopaent of 

circu1ts. In this .ens. the reglon va. ln the stage ot schooner econa.;y 

tor 1\ vould .... that lt vas the .chooner netvork whlch prOy1ded th. ha.t . 
de .. loped ,,..t .. , de.pit. th. introduot4Oft of an a. ,..t vukly de ... 10ped 

.otor ... s •• l network. 

- .... ,,--
.. 

~, 
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\ 
p&rt1tlon1ng th. node. 1nto th. perlph.ral .. t ot Jaaaica, BarbadQl. 'l"r1ni-

"'~ 

( 

- , -
dad .. nd Guyana, and th. central IAevard. and W1.nclvard.. Th. dlat.rilNt.lon 

,,~r, . 
of l1nk' .... 7 naw be a.n&lyaed ln teraa or ""ether they taU "one il betWMn 

.1t.h.r ot th.,. tvo •• ta ot t'l'I"ltor1... f. 

Netvorka 

Motor '1 .... 1 
Schooner ~ 

Tot&l 

é2!!l 
~rlpheral Central 

,. 
J ,. 
6 

9 
9 

..i... 
21 

BIt_en 

6 
7 

...2... 
'28 

Tb. n\Ulber ot link, _ong th. ,. perlphera.l territori., 18 .. t l ... t 

~ ct the .ax.\aUII.1J\ .. 11 c ..... and .œet~ reaoh •• 66~. wb'!'MI the. . , 

oong the aentHl un1t1 never .... ch •• 4S~~ '01" links- betwen th. tvc 

INN ... the .. lu ........ bout 21~ tor the aotor .,. ... l.n.tvork. 2~ tor 
• 

the .choon.r ridng to )2~ tor th. total netvork. 'nte .tl'UotUN ri' the 

n.t~ork ... lre.dy held th. terdenoy for sreater inter .. ot.1on bat.".en the 

~r1Pl.ral un1t. th&n bet_en th. oentral on... 'nl .... vas .lao th. poe­

.lb111ty ror th. perlph.ral nod •• to (t1~rt .œe interacUon rra th • . 
oentral on •• throulh th. poorly denloped .. t cf llnka bat_en th. t.vo 

IrCQ~. 

.. 

tlHl . 

. TiJIle ln the N.tvorke 
'. 

u.1ng th .... lu •• 'for th. a .... rac' apeed cf th ...... à out.:l.1Md 
~ . 

tarl1.r, a t.lt.st tlM .. t.rix of du.ct. canneot.1C11l1 18 .OCllplled ln Matrla 

• 

.... __ L'L. 

" 
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KATJUX 4.7. 1 

, 

, •• te_t riM_ Matr1x (-oiNct ConnectlOft1) 10 HO!!!'f/ 

A M D L 8 '/G T cq 
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• 
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• x 8 4.6 .. ~ .. 
x 7.6 )2 14 26.6 
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".1. and plot. t.ad •• • n.tvork ot aod.. and tbe. in F1Iure' 4.'lb aq:i 4. 'lo. 

Slno. ta.t .. t t.1M d.pencil on th. aode ot tran.port. du.ot. route ..... not 

, 

, 
alva,. the t •• t.e.t 11.nk. bet. ... n tvo node.. For eltàa~ •• t,OZ' Trin1ded, the .. ~, 

direot. route to St.. Vincent by .chooner take. J8 houri 1MU ... 2-11Nc . " 
rOl1t.. Yia Grenad.. (1'rin1d.d. Gr.nad., St.. Vinc.nt.) voulli t.ak. (1.) + 5.S) 

• houri or ,12.8 hOW"l by st .... r. FrCII Ba~œ to G~nacla th.N 18 a d1Not. 

route ot )2 houri by .ehoon.r but an 1.nd~t .-œt.e Y1a St.. Vinaent. t.akea 
• 

1).1 hours by t.r.n.ooeanl0 line. 

,The d ... low-ent of th ••• aore len«t.by direot route. 11 • Ntleot.ion 
~, 

ot th. penalU •• involYed in croe.1nc nod... So r.r ft han con.1dered ... 

onl,y link COltS. in t.u... But ". ..,. e.t.s...t. that. an int.er'MeUat. •• top .. 
to discharg. cargo. 1t the ao:1, doe. not chang.. or to tr&nl-ahlp. if ther. 

U • chang" inyoln. COlU in '\1M. ln ,eneral th ••• ooet.s ..,. he •• tl-

.. ted .t. 24 hOUl"l pel' nod., a. &.nt Cl! th •• cbedul •• vould .hov. It VIt 

1nclud. -th ••• nod. penalt1e. or 24 hour. into OW" earl1.r caleulat.10M 

the route trCII Tr1n1dad ta St. Vinoent YU Grenada 11 increa.1d t'ra. 12.8 . 
heur. t.o )6.8 hCW"l •• oppoaed t.b J8 direot: that trOll Trin1dad ta St.. litt.. 

'Y1& Grenad •• St. Vincent.. St. Lucu. Dca1n1ca. and Mantlerrat.. nov talc .. an 

extra 120 OZ' 158.) hours. L1kevll. the rout.. traa Barbados t.o Grenade 'Yia 

St. Vincent now tak •• )1.1 heurs CCllpared to )2 direct.' Th. introctuoUon 

ot nod. penaltle. aak.s th. denlopllent or d1rect l'out. .. und.ratandabl •• 

toron pract.1cally 'YlI"Y circuit. th. direct. route tak •• le .. t'-- thaJl the 

lncUNct but penalised rœta. f'urt.h'l"WIore.rt.he.e direct rwt.. .utter 1 ••• 

OCllpet1t.lon as .hown .. rU.r. 
, 

No 'COOUAt. ha. been talcen ot va1t.1nI t.iIIe _ere db&nc •• ot .oct. are 

t.o be aad.. For .DJlple. ignor1nc nod. penaltle., th. route Crea St.. wou 

t.o TJoln1clad Yia St. Vincent and Grenada tan. 4.6 ~ S.S + 7.) or 11.4 hOW"l 

ocapared to 50 houri direct by .chaon.r. Emt trc:a St. wou t.o st. V1ncent t 

j 
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la by aotor ftssel, where •• th. ~.t of the trlp 11 by t.ran.ocea.nla lin.r. 

It vould be n.a •••• ry tOI' • lin.r to be avalabl. at th. l'1«ht t1lM tOI' th18 

COIIIpl.t. joume,. to he pœ.lbl. in th. ,t .. t.e.t tiM. ixtand1ng th. a~nt. 
t.h.re la • t1M advant.&ge tOI' tha dir.at but .lowr rout.. wh.N"r th. valt-

1.ng t1.M .t St. Vincent tOI' a O.!"I0 lin.1' exo.-cSed .ay J6 hOW"l. Gl"n th. 

)-ve.k or aonth~ .chaduls. th.n Oc:.llon tOI" th. lin.r. or th. SO". 1t s.a 

... ,. to •• a vhY thazoe d.veloped oth.r .choan'I' and aotOl" " ••• 1 route •• 

'lb..n axlltad con.iderable t1.me adYant.&g.s in th. sh&dOll area of valt1na 

tiae.. 'lb. abS'ano. or rel1abl. data on .chedul •• aak.s 1t iapo .. lbl. to 

pu.raue thll ruth.r, but th.re la cleu .vidllno. that noda and valt1ng 

penalti.s ud. direct connections, how.nr .lcw, th. ta.te.t t1ae. betwen 

th. nod.s ot th •• yttea. Th. analya18 or t.t.e add. cl.u juat1tioatlon . 

tOI' th. d • .,.lopient ot th. "shipping reglon" a. th. n.tvOI'k ot d1reot aon-

n.otion. betveen th. nod ••• 

T~ Surraaes and Patt'rns ot Doa1nanoe 

'lb.. long •• t link in th. sohOOft.r n.tvOI"k va. th. 400 aU •• rra. 

Barbados to Guyana. If' this repres.nted th. d1ltanc. conatraint, then rra. 

Cl\apt.r Tvo ve note th.t tvo loc.tions coulet •• m th. ent1re reglon, am 

th. aœbinatlon vhlch a1nSA1sed tran.port va. J.-ioa and Barbadba. Th1a 
~ 

400 aU. cOMtraint repr.s.nted 80 hourI or tranUing t1.M by .choon.r 1 

h.ncs 80-hour .urrace •• re dr.vn .round BarbadOl, Tr1nidad and Ant1cua. 

J .... 1c. 11 '1"1'17 out.sid. tha t.ranlling distance; BarbadOl Ju-t aanac.s 

to .am th. ~in1n« un1t. v1thin 80 hour. on th •• ctu.1 n.tvork, .. lonc 

.•• no stope occur. In oth.r verd. th. jaurn.y rrca BarbadOi to St. ntta 

1.1 CCBpltAd .. th •• ua or th. t1ae f'rcill BarbadOi to Dca1nic. and Oadnioa 

to St. 11tta. It &n.1 penalti.s are iapœed tor aroasing nod •• , 01" 1t &n7 

valting t1ae 11 invo1nd. th.n lt 11 not poIslbl. to •• m th •• ntire .rea 
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4.80 24-Hour Schooner Surface. 195" .. 

- wltt,.n 48 hotlrs of node 10 
_.- wlthin 48 hours ~f node 7 

~Ithm 48 hours of node 3 

",8b oiS-Hour Schooner Surface. 1954 
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- within 80 hours of node 10 
withln 80 hours of node 7 
wlthm 80 hours of node 3 

",8c 80-Hour Schooner Surface. 1954 
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tl'QI th. a1.nblua tvo locati.ona. '!'h1.5 1.5 10 becau. • ...., the d.gree ct \1ftdel'­

develo~~t or the'netvorr'alread1 deacrlbed: 

/~e 24-hour surraee.--'lbe ~-hour lurtaoe 1.8 equiftlent t.,o a trà .... ll.1ng 
, -

distanc. ot 120 Il1les whlch reqi~ 5 locations to .em th. &rea. In 

Figure 4.8, the long-run lol~on of Juu.loa, 8arbados, Ant1gua, 'l'l'1n1.dad 
/ 

and Guyana ba".. their 24-hour aurraee. entered. '!ben a a elear diY18iœ 

• 
br the ..rket ae.eording to the direot l1nka of th. schooner .conCll,7. 

Th. 36-hour surrace.-Ir the tille 1.1 tnCNased to )6 houri the WIuence 

ot Barbados la expanded to cœapet. vith Tr1nldad tor the _rket or Grenaà. 

'0 
The 48-hour SUl'r~ce. "'-Slgn1.flcant change. ooeur when th. tlM 1.s inerea.ect 

to 48 hours. :rr1ll1dad can now ccapete for thélAtluenc. of St.. Vinoent . 

and Barbados. '!hUe Barbados ha. ext.nded its possible rang. not only t.o 

Tr1nldad itsel.f. but northvarda to D<B1nica. the ana or Wluenc. or 

Antigua remalns l~t.ed what.enr th. t1ae. and la now being inV'aded b7 
l 

Barbad08 •. Th. 1.'R.p.rior position ot Barbados vith respect to the .ystea . ~ 
la cl.arly •• en and gins .œe in.1ght into th. nAture tor it. theoretical 

" 

T1me in the Motor Vessel Netvork 

'lb. introduction or aotor nu.la added a nev diMns lon to the t1M 

,aurr.cu tor lt changed the distribution am patterns or Wluenc.. 'lbe 

• 2'+-hbUr surtaee 1a shawn in F1Iur. 4.9 tor the ... e l~tlona. Barbadoe 

and 'h"1n1dad are now vith1n 24 hours or .ach othe!", lIh1le Dca1n1ca 18 &lIo 

'v1thin 24,bours or Barbados. The rl.ld or Ant.1gu& J"UIAW th ..... u . " 

t.hroughout the Ichooner n.tvork. lb. structure ct the aotor ft .. el .,..t.. 
• 

vas such tbat an, .xteMlœ or th. tille to 48 heura .xtencied th. reach of 
" ~ ~ i 

1l-1nldad to Gu1ana. only. vhU. 1t pI18hed that of Bal"badoe not onq to ~ 

. -~--

~ 
• 1 

J 
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wlthin 2A lus. of node 10 
wlt~m 24 hrs of node 7 
wlth.n 2A hrs. of node 3 

" 

4.9a 24 Hour Motor Vesse! Surface, 1954 

4.9b 48 Hour Motar Vessel Surface, 1954 
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but a. tar north a. Montaerrat. Cl .. r13'wUhin th .. e early networui 

BarbadOi had a c0ft,81d.rable advantage oftr tr1nidad vith reapect to doa1-

nation of th. Le~rd. and WiMlIU'd.. Jaaa10a va. al-YI outa1d. th •• ,-.t_. 
vhll. GIqana .ntered on.l7 lIb.n th. tra'telling t1M vas extemed to th. ~eore­

Ucal .. lu. ot 80 houn. 
. 

th. n.tvoro vh1:eh bad been d.'teloped b7 th ... r~ 1950" h.ld .uoh 

P"Opertl .. u to glft a conalatent adftfttag. to Bart.doa cmar Tl"1n1ded, 

, vhU. aposlng a rMt.l'ict1on on th. n.ld. ct influence ct Arlt1g'\la tb&t not 

even th. introduot1on o1t aotor ve ... l1 oœld aU.date. Ct1~ chang .. 1ft 
, 

the .t.nctval propert.i •• could lWMdy th ••• l.1a1tat1ou. 

NE'Naut STRUCTURE Mm RmIWL STRoct'URI 

It ha;s been .ugge.ted that the reglonal .tructure would. terd to 

... IUM the charact.er1st1cI ot a ablpping regian. To 1dlat extant had th. 

netvork .tl'\1cture de.cr1bed approached that or a .b1ppinl reglon' Th. raAk 

ord.r or c.ntrallty 1n the Ihlpp1ng reglon _y he coapared vith th. conneo-
. 

tint y rankl ot the "1"101.l1 netvorb and the total n.tvork. a. 111 Tabl. 

4.10. 

~. _,. conclud. that th. total netvork Itructure d1d not approach 

that of the ideal ahlpp1ng region u the correlat1on coetf1cient doe. not 

...... n approach the ~ leYel of probabllity. 'l'b. tra.n.soceanl0, aoter ve •• el 

and ... cb~.1" n.tvortcl vere tending to tranatOl"a th •• cces.i.b~t1' ot th. 

'ft1"iCIIU lIland. in a -..mer 1Ihlch vas aarkedly d1tt.rent trca tbat or th • . 
• h1pp1ng reglon. It vUl be nece'lary to s .. in a latAr chapt.r bCM th. 

nov or tonnage took place vitb1n th •• e netvora and at th. nod ••• 
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TABLE 4.10 

Ccapar1aon or Rank ConnectlYlty and !W? 

(1) (2 ) () (4) (,) 
~ Total !etwork Schooner Netvork . KY Netvork TO !etvork 

, 
U 10.' U 10 10.' 

8 8 7.' 7 10.' • 
7 8 7.' 7 6 

5 5.' '7-.' ,. 6 

J J.' 2., 2 6 

1., ,., 4., 7 6 

6 1 1 1 1.' 

1.' ).5 4., .. 6 

4 8 7.5 10 6 

9 2 2.5- ,. 1., 

10 10.' 10 10 6 

te,.. l, of PrgbabUltx 

RU • 0 .. 50 1.73 ;'0 .. 1.83 .. 
~J • 0.41 1.6 tso • 0.70) 

~4 = 0.47 
.t.urlent'. t • 1.6 

ilS • 0.)8 1.2) 
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TRAHSPŒT CHAMGi 
. ~ 

Br the em of 19.54 the Carlbbean go.,..~nta ~\ aete4 on the1r &lree-
\ 

_nt to organiae a sh1pping .erviee. The netvork loIh1ch Md de ... lol*i b7 

that tble ha. been descr1bed in ~pter Four. This chapter tra~.e. the 

c~es in routes vhleh took place &t'ter 1954. th. t~es a.rd tlO11 or 

.h1~ to .. ch islam. &rd the atnoture or rreight rates, ~y1ng partlou­

lar attent10n to the relatiot'l.'hlp to distance. An atte.pt la th.n .ade to 

1dentlfy the trams. vb1eh the.e cOBUtlons .et in .otion and to see whether 

th.ra vas a difr.rent1al bener1t to one or th. tvo groups of terr1torl .. 

va have 1dent1t1ed. 

ROUT&S 

Th. ~1at. err.ot of gonrnaent act.i~ va'r. been de.crlbed ~ 

in Chapter ()\e. to provide a .h1p ror a ng10nal •• rviee. In January or 

1955. the ""e.t Iodlan" began a route trca J~1oa to Tr~ad. calliDg 
. 

at aU the islan::ta en route.. In this -,. th. gap betve.n Jama1ea and th. 

Leewards vas closed and 1t has ~ined closed sinee then. '!bu hu been 

thé _jor change in the n.tvork ainee 1954. /~ chang. reduced. th. d1a­

_ter of th. n.tvork to ) rrom 4 but .ore iaportantly. 1t brought J.-.1ca 

v1th1n a 2-1ink. journe,. or ."'1"1 other unit vhUe 1t did not change th. 

posit1on 'or the other per1pheral node. ol~. Tr1n1dad and Barbadoa. 

'lb. route vaa :tin .. r. and froa St. Utta to Tr1n1dacl lt tollowed a p&th 

vt.i1ch va ha.,. Aready shawn vas co ... red b)' th. tranaocean1o carr1en. aotOl' 

....... ls. and schooners. 'l'b. ~ocean1c line. qu1c~ V1~~ 1'l"ca th!", 

J"oute so th. chang. vu l'"e&l.l.y a su~t1tut1on or the nev .erric. tor th. 
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old. rather than any increase in avd.lable tonnAle. 'lb. l'CNte d1d not ex­

teni to Guyana. Not the greatest tonnage vill dva,.., be aT&Uable a~ the 

eld. ot a linear route so that 1t vu .1 .... 1ea and Trin1dad whleh derl"Nd 

the greate.t adnntage, sinee those vere th. tvo porta Wlere the ah1p be­

eute .. pty. Any intermediate point had le .. t.h&n l~ of cargo .pao. 

'an.llable to U. WiUl 2.000 tons cargo oapaclty. the sch~ule oa.1l.ed tor 

l.5t round trips or a three veekl.y .aU1ng tre. trinidad and a 10 day YOyaCe 
. 

to .1~1ca. Thla schedule ..ant tor instance that lt vœld he 18 daya aner 

lu northvard passage rra. Grenada betore the W"t Indian vould return to 

Grenada on lu southbOUJ'Xi journ.y. Nov in Chapt.r Tvo ft noted that Grenada 
.J 

vas theoretlcaUy vlth1.n 3 1/3 days of enry oth.r unlt Dy s~hooner. and 

v1thin 2 days by lItotor Tessel. W1th the netvork in existence in 1954. 

Grenada vas vithin 4t days of every other territory by .chaoner. 'lbere vu 

~pl.e tima ~I'!turn voyages by schooner to ~ oth.r point e?en if thera 

va •• a.e, del.&y in~1ng and lan::Ung cargo, sinee "tu. at sea tre. Grenada 

and baok vas At. .ost. only bal! the t1me bet.veen visita of !-he W.st Indian. 

'Ibis eDllpl.e ror Grenada only exemp1itled the general c .. e t.b&t. th. achedule 

ot the nev reg l ana l service prov1ded oons1derable ah&dav etreet in the W1nd-

vard and Leeward islams, .uch that. it vas not only possible but. oheaper 

&Ild r .. ter ta us. th. ~chooner or aoter ....... 1. This onl;y a.rYed to re­

\. 
duo. the u •• that. aight han been Md. or th •• ervioe by the central unita. 

Secon:1l.y sinoe .ost ot the cargo va. picked up and deposlted at .1&II&iO& 

and Tr~d, 1t ..ant a oons1cierable Oftrtran.sportat~OIl z a c1rou1tows 
1 

route wa. being tollowed vb.n a d1reot route vould ha~ been aore appropr1-

ate. It oould bardl.y be aurpr1aing, then. that a aUDs1dy vas neoe .. aryl 

or that'deapite a aubs1dy the .erne. lost beaT1l.y •• 0 that by Dece.ber 19.51 

the West Im1an ._ taken out. ot .el'Tice. 'lb •• h1p vas IIIlch too large 

r-or the trad., th. rOllt.. too c1rcu1tou and lonc. 
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Tb. lubaldy vas about $600.000 and .... Ipportloned bet th. 1.8-

l.ard,. It ~ht. he arguee! t.h&t the aore perIph.ral unit.. oul.d u. th • 

.otor ,.nlc. aoH heaY1ly than th. central n~.1 10 that th.Ù' COGtr1.bu­

tlon to th. lubd.dy .hould be greahr. lbil .ugg.sta that. th.re Ihould be 
a relatlonahlp bet",..n th. suba1dy pairl, and th. central.1t.y o! a unit u 

ft ha.,. .... ured 1t in Qlapt.er <il.. U.1nc SpNr.an'. rani< oorrelatlon co­

etflclent., the correlat.Ion bet.veen ranJc ot lubs1dy pa~ ard. rank or .-an 

11nk length tor th. 11 unlt..s w:,a. :t .745, whU. that vlth 1Mdian l1nk lenctb 

was + .645-th. former I1gn1flcant at the .01 level and th. lat.ter at th • 

• 025 ley.l. w. ai conclude that. the .. uba1dy pa1d 1norealed a. ft .and 

rre:. the c.ntral unlts to th. per1phnal unitl, and cCNld be COM1d.1"ed 

to be structuree! in an appropr1at.e vay. 

'lb ... early .rrorts produced a •• nl0. ltlth thre. t .. turu vhlch ha.,. 

, charact.rUed all lu~equ.nt Itt.pla at a .blpping '.rYlce. 'lb. rcut. 

I1nked J ... lcl to the Leevards &rd thereat't.er to11owed 1 route vblch wu 

sarved by <)th.r aodes, 80St or It..s cargo or1ginated and w .. deposlted at 

the tvo extrea1Ual: th ••• M'10. had t.o be IUbs1dised. the dea1 .. or th. 

West Ind1.an d1d not. end the •• ~lc.. th. Oh!' Sven and Har"ll&n LangNder, 

.. ch ot about 1,200 tona grosse vere charterad in 1958. lbe reduced cargo 

spac. va. aore tull.y utulled and the lobedul •• vere bet.ter balanced tor 

.. ch lsl..a.M •• inea there vere t.vo .hlps 1nstead of, one. l'hu '.M'lce vu 

theretore aore .uccesstul tban thet of the West. Indian, and .uked. th. 

.econd phase or the 1nter1alancl shlpp1ng ertorts. Unt.ll 1962. W.ll th. 

Federal beau vere dell.,.~, cbartered .hlps xept up the .err1c.. BetltHn 

1958 and 1960. 9~ or aU Cf,rgO vas l'baded at Tr1nldacl on th. northbcwxi 

yoyag_ and 55~ va. ,d1soharged betveen Antigua, St. litt.. and J.-ica, on 

th. 8outhbound rout. 8~ vu loaded at Jamalca and 51~ d1achal'Red .. t.' Tri­

n1dad.1 th ••• t1gurû confira th_ notion tbat. a aot.or nl.el ._nice vould 

.... ~--,. ......... 
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he .ore .ultab1. for aetlY1ty 100ated 1ft th. perlph.l'a1 Dod... S1no. th. 

.e"le. dW not reaeh Guyana, there c~ he no cargo trœa that.. .0Ul"Ce. 
Th. third pha.e began ln 1962 vith th. nev Fed.ral Kapl. aM Federal 

hla 1n operation. th ••• WN .. hlps or ),200 tons. azxt eœblned cargo &Id 
, 

pa ... nger transport. L1k. the old W •• t Ind1an, th~y vere l.arger ~ the 
, . 

trad. d-.nded •• uba1diaed heaT1l7. and followed th •• ebedul. for th. be"e-

rit ot the p .... ng.r '.rTie.. 'lb •• e sh1ps han _1nta1ned the 'erTlo. QD 

th. Unur route tUl 1971 when .tepa ft" talc.n to reorsan1a. th ••• "10., 

tbe fint of whl,~h n. an ut.n.lôn of th. route to Gu7&na • 

. , 

tONlüGB 
, 

Th. aotor .blps brought. into •• "le. betveen 1954 am 19'70 inereaaed 

the sup~ or tonnage an1l.&ble by large 1ncreaenta. W. ha" already N­

r.rred to th. rec~rdatlons Mda by nrlous gO'f'errœent badi .. aM 1t 18 

instl"Uotl" to eœl*" the l'eaul ta , 

Yur Rec~nded .\otual 
Tons 

Mo;yn. Cœ.1aslon • 1945 650 650 

British Caribbean 19.53 150 1.200 
Shlpping Ca.a1tt. .. 1958 \ 

Fed.ra1 Gover~nt 1961 ),200 3.200 

&:LA 1971 ??8 500 1 • .500, (1.700) 

By 1953. shlps of 100-1,200 tons vere being ree~nded. Yet a 3.000 ton 

ship vu chUtered-to be later replaeed by .hlps e1oae:r to the requ1nd 

abe, By 1961 •• hlpa ,oC the 3.000 tons .ls. vere agaln broa.ght 1nto •• :r­

Tiee onl,y t.o repeat the heavy 10 ... s of th ... rll,el' ship. EYen though 
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»:LA. propoeed ehlpe ot a liedest a1&. ln 1971, th~ c~ .. 1oned ".re anee 

again tvlee the reec.aended ,U.. i ./! 

the cargo capae1ty 1nb.rent 1n the rec~atlOM ot th. MoJri. C~a1an­

.rs va, equiyal.nt. to ,)2.5 tons over )0 YO)"ale. r~ a total of 9.1.50; -th. 

1971 ECLl recœaendat1.ons are tor 1.50 tons bYer )0 yoyage •• or 22,~ tOM.2 

r 
Instead ot going troaa 2 sh1ps capable ot 10,QOO tOM .. ~ to 2 .hips ot 

22,000 tons .. ah. the ragional shlpping servIce I\4s conaiatent.17 sQUlht. 

ahips capable or 45,000 tOMI 
. 

'lbe aotor yeneu uaed in th. Carlbbean ban beeh brought into •• "1e • 

f'rora other rou.t.s out.side the l"eglon·, werea. th. schooners baYe aU beeD 

bullt ln the reglon. The oentres of ahipbu1lding in th. Carlbbean aN the 

sJD&ll.r ,islands-the Grenadin ... the V1rg1n8 and the te.vards. Ratu of , ' 
oonatructlon tor these three areaa are shawn below tor the perio:i 1950-10. 

TABLE .5.1 

Construction Rate.) 
(Boats per Year) , 

12~0-~2 
• 

V1rg1n -Islands 1.) 

12.50-6~ 

2.3 

19.59-66 

0.6· 

1961-69 

0 • .5 
(Schooners ~) 

l~-~Z 

Leevarda ).2 

~ 

the capacity to supply new .aU tonnage ba. been •• ve"ly curtalled sinee 

19~. Up t.o 1960. abeNt. six boats per :rear "" ~unched in the reclOft, 
..... . 

but dnce th.n. the 'rate of construction has tallen to about a single boat 

• 

121 

.,.-- -___ -J.--, 



( 

( 

t ,- - ' -:':' _ 
l ,-

per year. Th ••• boat. baYe al-.7S been or vocd.n aonat.ruct.lon, &Id oow . 

carl':7 aux' J "'7 .ngln... Facll1t.l.. ror building at..el hulla are avaUabl. 

in lJoinidad and ~. but a chang. to th ... locaUona ot boat bu1l.d1ns 

ha. not yet bHn .ad •• 

U a result, th. s..u. ... s •• l n .. t ha_ aged conaid.rab17; ~ vu 

bullt betore 1955 aDi 1.1 aore tbaIl 20 ~ old. Chly 15 ••• bullt. a.tter 

1960, aDi tev, if Any, haYe be.n b\ûlt ,.iDe. 1970.4 Motor Te ••• la otr.red 

40 voyage. or 140 ~ or 6,400 tons ët?-~lt1 vhU •• choon.rs "'tre capabl. 
• ,1. 

of JQ voyag.. aDi 50 tOM or 1.500 tons. 'lb. low replac_n't ra te -.nt 

that old.r;'t.onnage vould bave to he vorked b.arder 11' th •• ..u ..... 1.8 vere 

to MiDtain th.1r lhare ot th. t.rad.. In 1954 \he Car1bbea.n ~.-1Oft 

put th. llUJIber of Ichoon.rs at 100. 011 tankers at 7 and aoter v .... la At. 

> about lB-':U 125 regist.red' ln th. C~~th Caribbean. 5 Th. tl .. t 

appeara to have re.ained quit. .tabl. in .is.. tor th. EX:Ll surve,. ot 19'70 

reported 13.5 v .... la • 6 

nte "peak" Probl_ 

'nle deuBi patt.rn tor outvarcl bound tonnage 1a •• ld .. balanced Vith 

th. 1nvaJ'd bound cargo. H~c. coata aan be 1ncNrred on bath legs or a 

11 no return cargo. Nov th. tot.al tonnage needed tor a part.icul.ar route 

11 not the aTerag. deund oy.r th. 1nvard and outvard vON". but th. aax1-
r 

IIUJI d-.nd at the h1«h point ln th. voyag.. Th1t 1a lIlportant tor aJV 

scheduled sem.e., but 1 ••• 10, for unseheduled route. wh.re tonnage can 

be introduced am reaoved at short notice. Wlth1n the Carlbbean nllttvorU, 

therefon. the peak probl .. 1.8 llIportant tor the transocean1c n.tvark, and 

f 
occa.lonal..l.y' tor th. schooners. Increas1ng th. tonnage on th •• éheduled 

\n.t.vortc Nil.. th. prloe of .erYle.. 'l'h1a in t.urn att.racta th. JIOtor ...... 1 
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•• "lce and raakes 1t prof'1table e ... n ~or th. schooner to operate at lonr 

rate.. Purth.r 1ncrea.e. in th. supply of .otor and st ... t.onnas. rab. 

rate. and .. k. 1t profitable tOI' IIOre schooner tonnage to opera". In 

thl. va,., a cycle of coapetltlon _rg.s ~lch tends to k_p aU thrM 

sections ln opel"&t1on. nt. introduction of th. Fed.ral Sblpp1ng S.rrloe 

led to an lncreu. 1n rate. on c.rta"1n routes, vh1ch 1n turn aUOIINd 

schooner. to operate vlth1D the shadovs cre. tact by node and va1ting ta. 
• 

penalti .. ,At rates sl1ght.~ lonr t.h&n tho .. otf.Nd by th. _oheduled 

•• 1"Y1ce. In thu vay a ooapet,lt,l" cycl ••• en"red wb1ch stUl ex1Ita 

tcd&7. 

the transocMnic C&l"rl.re vere -.bers of th. Con1'ereno. of W .. t 

Ird1an Trans-Atlantic St .... hlp Lin... Rates tra. am to Europe wre th • 

.... tOI' .. ch port 1n th. Caribbean, tbough th.re •• n.r1atlon betveen 

ca.odltl... Occaslona~ th." WIN SUl"Charg •• for cargo carried be,.ond 

th. t1r8t Car1bbe&n port on th. Yoyage. For exaaple cargo ~oedecl for 

\. 
St. ÙlC1a 1n ~pe aight. bear a surcharg. 1t th. ... ... 1 d1d not int.end 

te .aU to St. wo1a trea Barbedoe. 'lb. Coni.renc. rates ha .. ret.ained 

th.1.r struct.ure 1ncludin« th. su.robarge the central 1sland. ban bad to . 
. . 

pay, sine. aoet shlpa are bouM for trin1dad, B&rbadoe or J ... loa 1n the 

fil'st instance. 

At the beg1nning of 19~. th. In"r-Colon1al M1n.1aua Fre1ght. Tu1tt 

C~t.t .. agreed to lI1n.1Iaa rate. tor cargo betv .. n Barbados, Trin1dad, 

GaJana am th. Windv&rds aM Leward.. lb ••• rates vere applled on the 

lin.r COlllpani •• • .hl~ but held the .... .tructure .. the COftterenc. ratN­

ra"_ yarled betveen c~lt,. but not betv..n part.? 
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Th. Ur-U! ot th. Schoon.r- Owner-s' .u.~1atlon d1N'.!"ed tr-oa that 

or th. Con.t.""e~ Lin... It _. band not on17 on th. e~odlt,.,lNt alao 

on' distanc.. For uaapl •• on joum.,.. north"ards out or B&~oe 1n 1954. 

th. Caribbe&n C~uion l"'lport.ed th. cost to Dc:n1.n1ca at $8.10 per ton, 

to Monts.rrat $9.20. to Antigua $10.50 and $U.50 t.o St. I.it.ta. 'lb • 

• hort.r 'Yoyages vlthin th. t.evaro. and t'roa Dca1n.1ca to th. ~. coet. 

$7 per ton. t'bere.s S~ lat.itud. t.o nry th. act.u&l rate tor ar&7 

ccaaodity but th •• tMloture re.ained stable am ".11 knOMn throughout. th. 

&Na.
8 In 1970F th. I"&t.el" acoording t.o ECU, n!l.ct.ed th. d1.stano. b1u 

j 

in the toUoring _,.: a ballc I"&te up to 100 aU ... higher I"&t .. ror 100 

to 200 aU ••• and dllt1nctJ.:f high.r I"&te. onr 200 all... An upper leftl 

or rates bas been .et by th. redel"&l Boat. s1nee 1961 and a lower leYel 

1.8 d.tera1ned by cCllpetit.ion aaong the sII&ll ....... 1 operat.0I" •• 9 
... 

'lbe t&rltt or the Fed.ral Servlce JUde no nrenne. t.o dlstanc.. elld 

vas 1n aU respecta ".,Uu t.o th. Con1'erence t&rltt. nerate&d and x....1t.t 

deterded th1.l arrang_nt on the grounds that the thad charge. vere &il 

~1d ror by the .ubs1dy to vhlch .. ch unit ha.d eont.rlbutea. In the1r rift, 

th. only extra charge. .hould he ror oargo h.andling .10 t'b1.8 argu.ent la 

quit. reasonable: but it ignore. the t.ct that the oentral 1..aland. pos­

.essed an ad ... ant.age ln looation relati .... to the reglon as a whol.. A 

trelght tarltt vblch charged equal rate. tor aU d1stanc .. vould r.OW'e 
\ 

., 
t.h1.t adnntage rrc. the central units and rais. th.1r !re1gbt charg .. t.o . 
thè .... level as those or th. perlpheral units. 'lb. Fed.ral Fre1ght. 

'l"ar11't "orlced to th. adft.ntage of J ... ica, Tr1n1dad and BarbadOl and to 

the d1.tadftntage or the W1ndwards and Leevard.. Th. .chooner- rates, on 
. " 

the other han:1, pr-e •• rYed 1ft ac.a .... ure the locat.1.onal advantag .. or th. 
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SHIPPOO 

Schooner and Motor Vess.l in th. Carlbbean 

Within th. shlpplng reglon l'a -7 .xpect to se. the introdu~tlon or 

n"'" lIode. of transport ... rge frOll thos. nod •• in th. perlJileral poalt.iona. 
1 

Tonnage ~ th. schooner class would d1sappear fust frca Jaaa.1ca and N-

_in longeat for St. ~c1a and St. Vincent, our central points. 'lbe 

tonnage of steam and lIotor poIIered .. essels ent.ering Ja.malca, Tr1n1dad and 

.èai-badoa---u COlllr;.red vith that of Grenada. Thera 1.8 a steady inerMs. in 

th. atea.a tonnage ente ring J ... lca over the perlod 1947-67 vith a a1a1lar 

rue fram 10 to 12 milllon tons for Trin1dad betll8en 1950 and 1970. Por 

Barbados tonnage 1evelled ott betwan 1952 and 1961 but" juaped to n~ leveù 

tollow1.ng the opening of th. deep'atArjiharbour in 1962. A al"" incN .. e 

15 reported for Grenada in the 1960's but the nry lCN le.,.el or aeU.,.1ty 

U th. dist1nguishlng characbr1.8Uo. 

The tonnage ot saU (surr08ate tor schooner) antering 15 considaree! 

tor tha same per1ad. .At Jamalea. saU tonnage had reached 1.fts.1gn11'1cant 

proportions by 1951 and apart frc.a 1.solated entries in 1957 and 1958, 

reaehed saro b7 1962. .At Barbados. the r1.se of steaa vu aocœpanled br 

a deel1ne of sail tonnages up to 1962, but th.reaft.r a revlval ..... to 

ha.,.. occured. The inereas. in .t ........ to have produced for •• U the 

kind ot respons. 'rNJllerated in an 8&rll.r section. For Grenada and St. 

Vincent. figures for th. 'sixtles sbaw fluctua tlons in th. saU tonnage but. 

no rul declln.. More iaportant. th. leve! ot act.1vlty aquala that. at 

Barbados. in contrut ·t.o st ... aotlvlty. 'lba 1aportanca ot .aU &rd ,t ... 

to a part.lcular node "7 abo he judged by the mDlber or ant.rl... 'lb. 

nuaber of aaU entria. 18 IcnCMn tor ...... ral ncxiu ln the syst... For Tr1.n1-
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dad. there 1.8 an blportant inONa'. troa 250 in 1950 to OHr 2.000 in 1971. 

,rcir Barbados. the d.c1in. ln .aU .ntrl •• U 1 •••• pectaeular t.han th&t or , 
" the tonnag.s, vith a hndency towards stabUity appearl.ng att.er 1956: 

the 196o l s, actlY1ty at GNnada, Ant1«Ua an:! St. Vinc.nt tended to operate 

at sl~htly h~her leve1. t.han Barbadoa. Th. predoa1na.nce or Trin\.dad la 

unu.tehed. but for the other terrltori •• , th.re 11 no .1gn or t.he t..ed1ate 

duappearance of aa U entrl ... , 
In Table 5.2, the pereent.aae ot .t.eaa ."trie. 1a shawn tor certain 

1alanda. Ste&a had c_pl..tely saturated th. J ... lcan netvork by 1960. For 

Barbados, there' 1a a contlnued rise ln th. proportion ot .t.... and by 1968 

the levai Md reached m. In contrast. althaugh .t .... ntrle. had reached 

95~ at 'l'r1n1dad by 1950. by 1970 the proportlon had faU.n to 68~. Sau 

th.refore had .naged to rl •• in iaportanc. at Trinidad desp1t. th. expan­

don ct th. 'Whole a,aua. Tr1n1dad, theNfore. appeared to be attract.1nI 

aore and aore actlvlty fro. th. schOoner n.tvork and alao appe&reli--.to be '"' 
\ 

\ 

reiy1ng aore a.rrl aore on th 18 syst.ea tor t.he distributlon of 1" o~U-

u... The _r11 d1sappearance or •• U trca Jamalca la a •• xpected, but 

the grCNing importance at Tr1n1dad la not. at first clearly under:stood. 

/1 

The reati.,. 1lIport.ance ot .aU alX! .te .. for th. reM1ning 1aland. 

-1 be judged frœa Table 5.2. Desplte r-ar to year fluct.uations the per­

centage ot st ... entr1es d1d not show Any .~n1ticant increue by 1968 oyer 

the 1960 n1ues, save at St. ÙlCia. Antigua. st. Vincent. &rd GNnada show-
1 

ed v1dut fluotuatlons, vbereas at Kont.el'Tat there vas a .uU decllne 1n 

st.eaa, vith a slight gain At. St. Lucia and Dca1n1ca, lIbe" th. gain vaa 
, 

foll"!"ed by a sllght dec11n. arter 1966. It vould .... that~ as at Tr1nl-

dad, th. expansion of the a;rate. ha. benetitted both .aU and ateaa in the 
, . 

central part. of the regi'onal 8T1tea. 
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ste&a as ~ or Total Entr1e. 11 

~ A H 0 L V G B T J 

1960 )4 - 63 47 58 ,71 Tl 99.1 

1961 60 
) 

54' "60 76 76 - ~ 99.97 

1~ 55 ?9 60 57 7lf 72 

196) 57 40 ?8 71 61 55 80 67 

1964 58 40 ?8 7) 56 63 81 73 . 
1965 60 )) ?9 76 49 52 87.5 68 

1966 71 J3 71 75 54 60 84 72 

1967 68 ~ 68 72- 53 51 85 73 

1968 57 35 67 75 59 56 90 n 
1969 84 46 66 86.6 68 

1970 90 53 67 '63.5 68 

Adaptation to 'Innavati()ft 

th. pNeeding description shows hov incUTidua1 nad •• vauld chance 
-

theIr ca.petltift position by introducing a nev aode or transport. the 

aotor .,. .... 1. v1th &Il extended range. In th1s va,.. Dod .. , out..1de the ea.­

petltb'e AJON a1ght join J,t., vh1le othe" _,. tind it pœ.lb1e to extend 

the1r field ot 1ntluence. It ha, abo bMn ahown tbat the increue 1.JI th. 

aupply priee Of tN.nlport. allowa an e~1on ot the old JMaftS ot t.nna­

port. It _y Allo .et in aotion an adapt1Ye proc ... ot greater loag-run 

iaportance. It PrUt inCNas" _le. 1t lut'tic1ent17 prot1tabl •• th ..... 

ct the schooner operatol'l -7 install .ngin ••• thereb7 .xt.end1nc the rang. 
. , 

ot tbe~ operations and the rellabUit7 ot senie.. W. _,. expect th .... 
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fore that the introduction of .otor ... e •• ela vou.ld be "\~.led b7 &ft 

increase in the installation or engine. on tb. aehoon." , 1 ••• a IlOTe to-

varda auxll1ary schooners. 

The evidence fol' the installatlon or engines on the IchooneJ"tl ~ 

seant y and contl1cting. Reporting in 1954. &log.sa cubled tbat-. a1norlty 

1.2 of th .... esa.la h&d auxl1iary power engines. Doran. hOWW\ter, round tbat 

in 1956. ~ or thé schooners in the Leevard 1alands had auxll.la.r7 engin .. 
1) . 

but only 7~ or tb~ sloops. QI Loughlin gl .... s contradictory op1n1ona on 

the subject. In 1967, she claias "-any wood.n schoon.rs continue to trad • 

• uccesatully in th. West Inclies but th ... jority have at1:dliary IIOtora • .,l4 

In 1968 ve are told that '~lle on.l.y a ~ have been Ilotorbed. there 18 

no sign of th. 1.IaDed1a te extinction or thes. schooners. 1115 In. lUrYey or 
. 

operati~ at Ba~ in 1966, Blenun fowd that about 601- of the lciloon-
16 ' 

ers carrled engines. An ECU .ûrvey c1&1IDed that by 1968. 1~ of th. 

schooners carrled engines .17 The eTi.d.nee s .... to 1.rrllcate thatr the intro-

ductlon of engines on to the schooner. proceeded' .t.eadUy oy.r th. 15 ~ 

Tbe evidenee on nev boat. launehed in th. Il&in ah1pbu1l.ding ...... 18 

• possible corroboration or th1a trem. l'he ECU .tudy noted that aU MW 

. 18 
tonnage buUt lince 1966 ha. been of the aotor varlety. Doran, too. pointa 

out that no nev tonnage reg1.atered in the V1.rgin Island. Il1noe 1960 bu been 1 

vithout engin.s.19 In the Grenadin •• , according to Adau. ~ 4 .choane" 

(aU lIOtor-powered) have been hunched betveen 1961 and' 1969. io III ~1-
denc. 1ndlcate. that by the late 19601 s the .~ooner operatora bad aclaptect 

to th. aotor ....... 1 cClllpetltlon ~ th. installation of engin.. on tbeÛ' 

boat.. 'lb1a perhaps pl8hed their operating .peed up to a MX1aua of 7-8 lIph 

thua br1ng1Dg th.1r l''&ng. Imch c10aer tO tbat of th •• otor ....... 1. t.bereby 

reducing the cr1tlcal adnntag •• or the nlN transport. 

1.28 
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The' errects or th. changes in routes _ tonnage and th. a trueture ot 
,./ 

rre1ght rates can be traced through th. f1.ov of tonnage to partieular 1.8-

laids over t1ae. 'lbe nuaber and tonnage or ships and the cargo arrIv1nc 
, 

and leaving vou.lcl change in tille vith the strength of the .... rIoua factors_ 

and show up as trends. To investigate these tr.nda, a s.rie. or runa t.e.ta 

vere eondueted, us1ng the total nuaber of rune up and down a. th. t .. t 

statlstIc, and the CWIIUlatlve probabllIty of the observed IlUJlber of rune 

up and down or rever as the criterion for detera1ning the leval $)f .~ni­

ficanc.. In thls vay, 1t vas possible to test for trard aga1nst the hypo­

th.sla of rardCllll fluctuatIons •. If the cu.ulatlve probab11.1ty of the ob-

served nuaber of runs or fever vas leu than ~.Ol, the hypothesla of rancie:.-
-/ -',1' ' 

ne .. vas r.jected. l'he rune test pt"'OTed use1'ul sine. the ftUIIber of obser-
~ 

vations varIed,. covered d1fferent t~ periods, ard vas sc.-tbles quit. 

... n. In the case of Montserrat, 1n!onaation vas for th. greater part 

lacking. 
tA , 

t 

Total.-I! th.- conditIons outl1ned affe-cted .n 1.slalds' ~ual.ly_ then thè!8 

vould be no dUr.raneè in the changea of the flow of shlps to .. ch laland. 

1.e. onr t1ae the l1WIber ot ships .ntering vauld ria. or ran in a randoa 

pattern. Tabl. 5.:3 gIn, th. pattern of inereas,!s and d.ereaa.s at .. ch 

1.slantl for varlous periods up to 1970, am th. ~ 1n1'or.ation for 
-'1 

the rutUI testa. W •• h~ld note tbat th. 1n!or'llatlon for the total INIIber 

or shlps entering 1nclwi •• aU shIS- anef doe. not .lv.ys rafer to cargo 

ohl"" onlf. For)" of th. ""rlrb.r&TltotrHO-llart»doo. Tr1aSdod and 

~ 

-
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TABLE S".). -Ruris Test: Total Nw!sber or Sh1!:!! EnterlM 
~ 

( 
J B T .G,y G V L D K 1 

1946 
41 + + 
'48 ... + + 
49 + + 

19.50 + + 
51 + 
.5'2 + + + 
53 + + + 
54 + + + + 
55 + + + + + + .. 
56 + + + + 

+ + + + + 51 + + + + + + .58 
S9 + + + + + + 

1960 + + + + + + , 

61 + + + + 
62 + + -- + + + -r 6) + + + + + 

! 
64 + +' + + + + + 
65 + + + + ... + + 
66' + + + + + + -
61 + +" + + + + + + + 

1 68 + '+ + + + + + 
. 

69 + + , 
J 

1910 + + + ) 

li 21 25 25 lB lB 17 21 1 7 10 11 

, R "l+ il 10 6 9 8 5 4 6 5 6 
t , 

r p .1202 .0084- .0018· .0009· .10 .064 .000· • .56 1. .24 .~ 
j., 

N = N~er or Observ~tions 
R = lJuhbcr or runs 
p = Pro~olllty or R runs in !l observations 
.. = S1gniticant at .01 1eval • 

\ 
\ 
~, 

j 
• . " 

() 

------- -- --* . -"';{~f 
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Guyana-ve ean 1"8jeet the hypothesis of randca fluctuation and auuut a 

positive trend: of the central islaMS 0lÙJ' tor St. Lucia can th. hypothe­

sis he 1"8jected. 

2!!!!,.-Osing the same procedure on data ln Tabl. 5.4 tor .t ... entri .. , 

the hypothes1.s ot raMOill change la rejected tor Barbados and Antigua.' in 
., 

both cases the alternative ot a positive trend i. aeeepted. 

2!.!!.-For aU the unlts ccvered in Table 5.5 for saU entries, th. hypo­

thesis or randomnes. 1. aceepted 10 tbat ve ean say that during the 1960'. 

for which the data are 1I0re .plant1tul, the nUJDber of sail ent.ries showed 

only randœ fluct.uation. It shou.ld hOlWever be borne in lI1.rd that th. l111li­

ber ot runs at BarbadOl over the long period 1946-70 bad' a CUID1Ùtlve 

probability, ot .02~ auggesting that the1"8 vas someth1ng quite elO8. to • 
\ 

trend developlng. 
~ 

Pereentase of san entrles.-If' the muaber ot .aU entries 4id not .hOM 

any t.rero. th~n perhaps the dependenee on saU, as .. suNd by the percent­

age or saU entries. III1ght do so. Table 5.6 present.s the nidenee tor thia 

test. In the test ccvering 9 1.s1a.nds, only at Barbados eould the hypothed.a 
.~ 

or raMOIIlle.s he 1"8jeet.ed. We .. y conclude t.hat the degree or deperxlence 

in saU showed only rancie. variation avar the period, sa"e at Barbad08, 

where the dependene_ deelinad. 

Tonnage 
... 

Total.--The DUJllber. ot ablps -7' not reneet th. caplete ple't.ure becauae or 
ftrat.ions ln .be. Here, .i.Uar te.ta are applled. to th. tonnage ot shlpe 

entering. or th. unit.a in the . reg ion , onl.y at. JAII!&l~ vu the ... a tend-1lC7 
, . 

Cor the total tonnap .ntering to lncrease syat. ... tlcaU;y. aU other un.1.ta 
\, , 

.b~ rancie. change •• (Table S.~.)' 

. 
;t = .: Njfj.à2i~~ ,~ -------.. .,.,~.,... 

1)1 

f , 
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'l'AU 5.4.-Runs Test 1 NuJaber or Shlns Enter'--: Meaa 

( 
J B T G7 G' V L D H .A 

1946 
/II. 

41 + 
48 + + ..... 
49, + + 

19.50 +. 
51 + + 

~ .52 + + 
J 

S3 + + J 
~ 

.. + ,Î + + \ " SS 

'" 56 +. 
.. S? + + , 

-' l' .58 +, + 
S9 + '+ . 

1960 + + + # 

1 61 + + 
62 + + - + 
63 + ... + + • 64 + + + + + 
6S + + + + r" 66 ... + ,- + 

1 67 + + + + + 
6B + + + + , 

" '\ '69 + + 
1 1910 + + + 

11 21 25 11 12 8 8 9 
R .9 11 4 7 3 4- 2 

p .0117 .00B4. .0239 .45 .075 .)1 .0014 • ~ f 

N = Number of observations l 
R = liunbor of l'UnS 

P = Pro~blli ty of R runs ln N observatlona 
• = Slgnificant at .01 ,level 

( 

"c-
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tABLE S.6.-Runs Test: Percentase or Sail Entrl .. 
il 

( , . J B T - Gy G V L D H 

1946 
47' , 
48 
49 

19.50 + -' 

51 ,+ 
52 + .. 
5) 6 + 
~ + 
55 +, + 

"" 56 + , 

57 + + 1 .58 + + 
59 0 + "' .. 

1960 
61 + + 
62' 0, + +' + 
6) + + + + 
64 + . 0 0 .. 
65 '+ + + 
66 + + ... + 0 l 

67 + ... + + J 
\ 

68 + + + + + 
69 + ... ... ., 

1970 + ... 

'1 
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TAaL! S.1.--Rwns Test: Total Tonnas. Enu!"!. 

( 
J' B l' G7 G V L D K A , -' 

. -1946 
a 

41 + + 
48 + "- " 

49 + + + 
19.50 + +. + 

51 + + '''. ~ + 
( 52 + + + ~ 

~ . , . .5) + t) -.., 54 + + + 
• SS + + + .. 

56 + + + + 
SI· + + -7 + .. .. ; 58 -+ 
59 + + + + + 

,.: 1960 + + + + + + + + 
61 :+ + + + + 
62 + + + + + + 04 

6) + + + + + 
'64 + + + + + + + + + 
6S + + + + + + 

, 
+ 

66 + + + + + + + 
61 + + + + 
68 + + + + 
69 + + + + + 

\. 19'10 + + + + 
f 
f 

i 
~ 

Il 21 25 25 11 12 17 21 7 9 11 

t 
., 

R à 13 1) S 5 Z 12 4 4 4 

• . • .002) .08 .08 .12 .0.529 .016 .26 .56 .15 .024 j p 
i 
~ 

N : NUlI1ber of obse~a'tloas" '. R : lJur.lbor. of l'UnS 

P = Pro'!:>ablli ty of R !"UnS in N· obsel"V'at1ons 
• : Significant at .01 1evel 

• 

~ ........ ---_._-----
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~. -There 1.1 .utricient. in!orut.Ion ror the t.st roI' JuaIca, BarbadOi 
1 

and the Windvard 1.alands. Of th •••• only.ror Juaica can ft rejeet the 

hypothesis or rardoa fluct.uations in 'the ateaa tonnage ent8r1ng. (Table 5.8.) 
t> 

~.-The toouge or sall enterlng the same 1alaBis la ùaed in Table 5.9. 

RandOli fluctuations OCI.eur at aach ialand, save Barbadoa. vtrere a algn1tl-

cant downvard ~ occurs. 
'-

Cal"!jo • 

The lI\UIlb4n' and tonnage or ahips deteraine the cargo C&J:ac!t,. avaU-

able, hence the cargo- lOided and unIC*!ed vou.ld he corroboratl".e e.,.ideno. 

or the trends assoc1ated v1.th sh1pplng. Runs ~.ta w.re appl1ed to th. 

change. in cargo loaded and landed 1ft the .... -7. 
c 

CargQ !N.-The cargo lanled .hoved randca !luct\\ationa sa.,. at G~ 

àM at St. Lucia, lIbere there vu a s1gn1f'lcant posItive trend. 

Cargo OOT.-The cargo lOAded at l'r1n1dad &.rd Antigua shoncf a18n1.tlcant 
1. 

tren:is-posltlYe at the toraer and, negatbe at th~ latt.er. Ât the ~er 

islards randca nuotuatlons vere taldng plac. (Table 5.11). 
" 

SUMMARI 

'l'be chang .. ln the conditIons ot transport brought about by gewen.ent. 
. , 

actIon vere quIt. dist1ftct.. In 19.54 th. gap betv .. n J_Ica and the ~a 

VU clOled &rd a large &dd1.tlon to at ... tonnage vas JUde. 'lb ••• conUtlou 

prevalled t.ill 1958 when there .. a change or achedul.,' tor tvo naller 
, , 

.hIpa 1Iere Wied ratber th&n one. Route. t"eained constant. 1ft ~ ~o 
\ . 

MV.sbIpi vere bJ'OQght 1nt.o .. "lee bat t.bey wre auch ~er, ~t.~dOUbl-

1ng the cargo ca pac It,. • ReNtes re.a1ned cona1atent aDd so eondItI0D8 . 

_1ned atable t1ll 1970. HOIfn'er. by 1966. there vas • chance 1A tJw -
\ 

tical arranc-.nta .. the Free '!'rade .u-.. took ahape. It vould • .,. that 
\ 

_ .LIII C 

• 

1)6 
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TABLE S.8.--Rnns Test: steu! Tonnage Enter1Jw 

(, 
J B T Gy G V L D M , 

1946 
, 41 + 

1 
48 + 
49 + + 

1950 + + 
51 ~ + 
52 .+ + .~ 5) + 
:fo '+ 
.55 + + 
56 '+ 
57 + 
se + 

J 
59 +, + 

1960 + + " + 
61 J + + 
62 + + + 
63 + + + 
64 + + + + + + , , -65 - - + + + , 1 -66 + + + + 
61 + + 

.,.68 + • >, 

i -. ' 69 + + + ,. 
19'70 + + + • J 

.. 
H- 21 25 11 12 e 1 

, .. 
ft 8 1) 5 S 4 4 l 

• 002.')- • p .082 .12 .05) .31 • .56 \ 

, 
, 

~ N = Nlll'lber of observations 
R = lfunbcr of l"WlS 

\ , 

P = Probabllity of R runs in Il observations 
• = Significant at .01 level \ 

... ~ 
\, 1 

.J , 
0 ... ,1 
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tABtE 5.10.-Runs test: " 
CargO IN --

'" (: 
~ J B l' G7 G V L D H 1" 

1946 
41 

.! 48 
49 

t 1950 
51 • 
52 , 
53 + t , ~ 
5S , 56 + 
57 + 
58 + + , 
59 + , , 1960 + + + + 
61 + + + -,1 62 + .. / : + + + + 
~) + + + + 0 + 
64 + 

, 
+ + + + + 

6S + 
, 

+ + 0 + + + 
66 + + + + + + 
67 + + + + 0 + ,J 

68 + + ... + + + 0 
69 + + + + + :t + 

1970 + + + + 
~ 

.-

t B 10 , 9 18 9 12 14 ? 7 9 11 

• .. 
? J ~8 2 7 5 ) J 4 6 • R 

\ P .8) .0257 .o}06 .0014* .45 .0079- .19 .19 .15 .~ 
• 

N == NUl'lber of observations 
R = lJu.nQcr of runs 
p ~ Proba~ili ty of R runs in l~ observations .-
• = Significant at .01 level 

,/' 

• 

() 

~ 
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TA3LE S.ll.-Runs Test: Ct.r1to œ! 

~ J B r G7 G V L J) H 
.,... 

~ 
1~ 

... , 47 
~ 48 ,. 

49 

-; 1950 
51 
52 
53 
~ + 
55 '+ " 56 + 
51 + , 

~ .58 + -." 
59 + ,," 1960 

0 .' 
61 + + + + 62 + + + + + + + 6) + + + 0 64 + + + + 
65 + + + + + " ~ 66 + 

~ 67 + + + ; 68 + + li. . 69 + + + + N + .. . 1970 0 

f ... 

" N 10 7 1'7 9 12 14 7 9 U 
1 

R 5 ) 5 fi 8 7 S 2 5 J 
J 

P .24 .19 .000)· .77 .7J .15 .• 89 .0014· .12 

N : ~ilMber of observations 
R : !:w,bor of runs 
p = ?ro~a~llitj of R runs 1n H observations 
• = Sign1fieant A.t .O~ lev:e1 

.' , 

.. 
J 
• 

• 

~ " , .' 
\ 

-
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dec111 .... chang •• took place at about 10lll' yur intervaI.. 'l'hroughout 
\ 

the period 19.54-70, Crelght rat., reaained st.tJble in .tructure, vith th. 

steaa e&rJ'lera 19nor1ng the .ffects ct d1at.ance whUe •• Uing ....... 1 rate. 

reClected the friction of diatanc •• 

Th.se condition. led to • situation in whlch the trafflc terded to 

increase .t '.l'r.1n.1dad, Barbados, Gu,yana and St. Lucia, vith ran:ia. rluctua- -

Uona at th. rema1l:11.ngporta.St ............ la t.nded to increase s,..te..tl-

by 1962 ~ §s .xpected- the .. rU •• t in th. reglon, but showed rarda. fiuétua­

tloZ the rest of the reglon. 'n1. d.pendenc. on .al1, hov..,~r, COft-., 
finled OW' propo.ltlon that lt !ou1d be great •• t in th. c.ntral nod •• and 

l ... t ln th. perlJileral. Not ()nly did the d.pend.nc. diaappear at J&II&1ca, 

but .t Barbadoa. there vas a s1gn1f1cant d.cline in .... id.ne.. In th. central 

nod •• , hovev.r, th. dep.n:i.nce on· àaU showed only randoa nuctua tlans • 

Th. tonnage ent..ring showed a systemat1c increu. only at J..aloa, 

du. to a .lgn1flcant posit1';. t'rerd in .t ... t.onnag.. Sail tonnag. shaved 

an equally I1gn1flcant d,.cllne .t Barbados. In the rest or th. reglon both 
\ 

•• u am .teaa tonnage shOlled randca chang... The ccabined effeeta or mDI-. 
ber. and tonnage showed up in th. chang.s in. cargo. Th. cargo landed can 

G • 

be taken a. a .... ur. of th. attractiv.ness of a pLac. or lt. d.pend.ne. on 

other suppllera. Tvo lsland. shOli a .1gn1t'lcant tend.ncy for th. cargo 

landed tio 1nc1"'Ml8 and both aN central 1alands-Grenada and st. wou. 
_.--/ 1 

Thla ... aclds .êDe support for CNr notlon of how th. qu •• tlon oC IUI'PlI' voa.l.d 
, 

York. Cugo loeded 11Jcevla .... sures the propenaity to supply other a..reaa 

'and ve baTe .ugge.ted that changes in tranlport. vould CavCNr the perlJi1eral 

nod... Trinidad. a perlJ:heral nod., .h~ed • I1gn1f1cant t.erneDC7 ta ln­

CI'M~e the cargo ~ed vhUe Antigua, • c.ntral node, .hOlled &Il equall.7 
1 

) 

'" 

... _- -
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• ' dgn1!lcant d.cliM in lt. capaclt1 to supplJ- other .,.... t'he r et n". 

areas in both eues .hcMed rande:. ch&ng.. oal,y. 

1 : 

The perlodlc chang .. in the transport. cond1tl0n8 produced in the -.in 

randc:a chang ••• t the unlt. ot the Ng1on. WbeN det1n1te trends deTeloJ*1. 
f 

whether !nere ••• , or d.cr...... th.,. tendec! to contOI'll to the propœltlon , 
. ' . ".. 

ve ha"e adnncecl in .uUer ch&pters-that iaprO'f_nts in tl"&Mport. voald 
, . 

tend to benettt the perlpheral ratber tban the central noci... W. ha". .za .. 
• 1 

ained h.r. th. tlow ot .hlpe; lt 11 iaportant nCIIII to ... vb&t thù ...... t 
1 

to'/' trad ••. 

'" 

,1 

, ., 

-
... 

j 

j' 
• 
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CHAPl'ER sn 

DlEQUALITIES or '1'IW)E 

Chaptera 'l'hree ard Four outl1ned the dbtrlbutlon ot econc:.io aO~l-/ 

yity and the shipping' netvork in existence when a reglona1 .hlpp1ng .~ 

Ylce ,began operations. t'he changes in tranaport condition. since 1954 

baye been detaUed in Chapter FlYe am an attempt has been ude to ident11'7 

, '1 ,. • 

the vay in Which the nov ot .hips to the yarloua 1d ... R1s ha. been att.c .. 

tecl. L1lcev1te the .. in trends in the nov of cargo baYe ·been 1ndicated. 

'llteory .uggested that vith tbse the pe1"lpberal node. vould t..erd to captve 

the .. rketa of the centnl nodes as transportation 1aprOYecl. (i,e vould 
• 

expeet theretore that the .hare ot reglonal trade of the perlphera1 unite 

vould increase betv .. n 1954 ard 1970. In ClaptAt" Fbe it va. Il).ovn tbat .. , 

.ignifieant change. ln the tranlport comitions took place in 1954 • .58. 

62. 66 •• m 1910, .g1"'ing periods ot tour ,..ara arer vh1ch a certain .tabl .. 

lit7 prenlled. illowtng. then, tOI' nrdCII fluctuat10ns ve a1ght expect 

the aban of trade ln .. cb or thue periods to '~1n stable. Usl.ng ~ta 

on the "'a lue or inter-reg1.onal trade, the ahaN or .. eh 1aland 1n .. ob 

tOUJ"~r perloci 11 sbown in rable 6.1 roI' the perloci 1948-1970. Tbe ftlue 

of exporta rras e.cb unit v.. uaed to COMtl"Uot a trade liatr1x ror eacb 

YMr. tbe .. ..,alues WH tb,en a..,eraged ror .. ch 4-7UJ" perioci. to glye the 

",alue ot exports rra. .. ch unit oto rnry other unit. 111\&117 the propor­

tlons ven calcula t.d br cotrYert1ng .. ch ahare too a pel"Centage or the 

total or .. ch unit. The perlod l~-SO oonr. J 7Mr. only. 1'0 uri..,. at 

percentaca. ln table 6.1, di"'ide .. ch ",alu b7 100. , . 
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'nt. Dt.trlbution ot Trade: 1950-1970 

T'he pattern or trad __ y he aore c1ear17 umer-atood trca Tabl. 6.2 

vhlQh shows wh_th.r the share or trad. or a partlcul.ar unit lncreued or 
. 

decl"eased 1n each t1ae perlod. In 1949-50 Trln1dad am Gùyana account.ed , 
ror 75~ ot th_ trad_: 1.ndeed m ot th. trad. took place betw..n ~ , 
ard terr1tories as rar north as DcII1.n1ca, but b,. 1910 th1s proportl-on had 

rallen to à7~ as Jama1.ca 1ncreased U •• hare or trade, whl1e Dca1n.1ca. 

Lucia, Barbados and St. Vincent aU loat grourd. T'h. unlts at each 
" 

ot the chain a11 increased the1r aharea ot trad.. The .rt.cts ot th. 

oductlon or the reglonal .hlpp1ng .ervlce ln 1955 ahows up ln the pat­

ot change.. In th. perlod 1955-58 only J ... lca and Tr1.n1dad ln-

sed their ahare _ ot trade; aU oth.rs lost, .v.n Guyana-ror the •• rTle. 

not extend beyorxi Tr1n1dad. the vlthdraval or th. w •• t Imlan ln 1951 
, ' 

ard lts feplacement by ... Uer shlpe .... ed to hav •• 1oved th. pace at 

vhlch Trln1dad vas 1ncreaa1ng lts share or regional trade, but not that 

ot Juta1ca; vith the arr1 .. al ot the Fed.ral Boat. arter 1961, bath once 

again increased the1i' ahares. Trin1dad nov account.ed. ror Sn ard J ... lca .. 
had ra1.sed ltl share' trCG 1. ~ to 6.~. Guyana' •• bare had raUen tre. 

~ 1n 1948 to -2S~ 1n? 196}-66: BarbadOl, tr .. U~ to·~. For the tirat 

tille .inee 19S1-54. three ot the 1_11er 1.slards. St. litt., St. Lucia and 

Grenada, _naged ... n increa..... Th. Fra. Trad. Agreements ot 1961-68 

onc. again are renected in incre ... s by Tr1n1dad, vhlch ra1aed Ua sb.are . ' 
or trad. to ~ and Jaaalca to 12~ VhU. the ...... in1ng unit. lost grCNnd. 

Throughout th. P:8rlod 1~-1910, only on one occu1on did arq ot PcaJ,n1ca, 

St. Ülcia, St. Vincent and Barbad~ -.nag. to inc~ lu sh&re ot tnd., 

am Dca1nlca, St. Lucia and st. V1nc.nt bav. Men shovn to he the aa.t. 
, • 1 

cent,..l Dod... Ir J"U.n8 tut. are applled to th. pattern ot chang.. cirer 

thle v. can ccme1ud. tbat at ~, BarbadOli and St. Vinc.nt tbere vu 

.. 
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uptard tl"end. jt aU the other unit.a. ramc:a nuetuat.lona oc:eu.r.cl. 

Ir one Ioob _t the incidence or inerea ..... epe..ratlng an outer 
, . 

-
group or unlts-Jauica, Guyana and Tr1n1dad--&Ri cca~1ng the INIIber ot 

f , \ 

1ncreas •• vith thos. or th. re.t or the region. the re.ult. are giTen W10wi 

laber ot 

+ 

J+T+Gy 4 11 15 
Re.t J1 9 40 

J5 20 55 

P'I-œ thia th .. hTPOthe.u that. there ..... n~ dU'terence in the trequellC7 ot ""b 

1ncreue. betwen the tvo groupe or unlts My be te.t.ed. Ua1.ng F1In.r'. L_.Jo .:.j 

.xact. test. th. probabUity or haY1ng the _bon distribution or +'. adI 

·, •• 41yen ~ _rginal tota18" 1.8 gly.n b7: \ 

151 201 351 401 • • 0007 
4t ~1l~1---~9-l ~)1~1--5~5~1 

cm. _y conc1ude the" la _ .1gn1.tlcant dilrerence betwen th. d1ltribatiOft 

or 1nc~e. and decrea... in the tvo groupl. 1. e. that Jamalca" Tr1n1dad 

and CiuyaDa tended to 1ncI"M.se tbe1r share or trad. ta _ grNter .xt.ent tban . , 
could he expla1ned by cbance. 

It the .bare of tred. ot the 4 larger terrltor1e. OW'er the .... perlod 

11 cODIidered. the chang •• in th. d1atr1bQtlon ot tJ"-.d. are as roll on 1 

Percentue or fJoade 

!!!t. Peripb.J"&1 Cent.ra1 lear Peri pb.nl Central - .. 
48-50 81.1 l2.) ".59-62 93.7 6., , 

51-54 89.0 11.0 1 6)-66 9J.~ . 6.36 
5S-sa 92.44 1.S6 67-10 95.4 4.6 
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the reduction ot the shan ot trade of th- central unit. to on .. th1.rd the 

level ot 1948-50 la clear testllllony ot the loss. When one cons1d.erstbat 
, . 

total trade increued by 2~ bat,,"n 1957 and IWO trOll 57 aUllon $IX: 

to SEC 150 lIl1llion. the true nature ot th. d1aady-.nt&ge to th. central 

islalXi. la rnealed.1 The conclusion reGains tbat. even though thera va. 
, 

no un:lue diudvantage in th. d1.stribution ot act1Y1ti.s in the early 1950' •• 

the changes in transportation sinee then have "been accc:apanied by a decl1ne 

'int" the share ot trad. ot the s .... U.r central isl.a.lXi.--a decl.1.M that 1.1 

greiter than anything that could he expla1ned by randoa cba.ng ••• 

Th. chang.a 1n th. abaras ot trade deacl"1bed abOYe baye ~n lI8U1lr'ed 

u.s1ng the Yalu. ot trad.. Ideal.ly. 1t voul,d be beat tOI" t.h. purpoe •• ot 

analysing the novs in the transport netvork to cona1.d8l" C&l"go tonnages. 
~ 

on.rort~tely figures ot cargo tonnages betveen th. 1.Ilanda ot the Cal"1bbean 

ara not avallable. h.ne. one cannot be certain that the tenu or trade. 

(1.e. averag. valu. pel" C&l"g0 ton ot exporta aga1nst average yalue ot 

laports.) haYe not been vorking aga1nst the central islands cons1ltentt.r 

ainee 1950. Tvo tacto" caution againat th1a. Pint, lt. bas been shawn 

in ChaptAl" tbree that th.re vere no c1ea1"17 deve10ped adYantages in endow- , 

.. nt vbich gaYe a dec1.dedly better prospect to the peripheral teJ"l"itor1 ... 

Secondly. tor Tr1n1da.d, the only unit tOI" vblch dol.lar yalues pel" ton or 

cargo can he coaplted. it can be .hown that exporta to Guyana vere c0l1811-

tent1y lowr in value bet .... n 1960 and 1970, vhU. exporta to Jualca. BIr-

bad,œ, Grenada, St. Lucia and st. Vincent .howed no dg'!1tlcant dUterence 

in Yalue. Fol" 1apotts ""er the .... pel"iod. dol.l.ar yalu •• per ton ot 0&1'10 

vere h1«bn tor 1.JIport8 rrœ Jua1ca and 10wer tra. GrMada; lapon.. (rua 

BarbedGi. Guyana. St. laoia and st. Vincent dld. not ditter cona1lteDt17 in 

nlue bat .. en 1960 and 1970. In the.e C1.reua~ •• 1t 18 .. t v.nUbl;1 

• 
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that the teras of trade could .urt aore than nadnal 1n!luence on the 

distribution of trade. 

Th. Uf.cts of the Transport N.tMork 

Ta ,ugge.t that the changea in tranaport conditions ainee 1954 hay. 

vorked ta the d1aadvantag. of th. central. 1 ••• d..,eloped unit. u to 

a ... rt that th.1r ahare ot trad. vCNld han been greater 11' such change. 

had not t.a1c:.n place. It ha. already been .bovn that th. change. in the 

~ype of v .... 1 uaed, th. achedul •• aft1labllit.y ot cargo .paee. and' .truc-

ture of fre~ht rate. vorked ta th. adTantag. of the periJileral unita. It , 

~1ns nov ta sbov ~t th •• truct.ure of th. netvork .inee 1954 eurted 

an 1ntluenc. vhich alao vorked to the disadTant.ag. of the central unita. 

lb. routes bet .... n the var'" unit. ha~ beeA d.scr1bed b:r a conneo-

tiyity _trix. Al1 nov betve.n th. unit. JUSt talce place along one or 

other of th .. e l1nka. A conneeti"ity utrix .uch a. th1s can be uaed .. 

a probabllity aatrix. proYided .~ aeans can he deYued to ... ure the 

pl"ob&~1l1t1es or nov al-ong the yarlou. routes. As long a. the probabill­

ta. of transition can he •• tilBated. th. _trix talce. on th. propertl .. ~ 

",-a .t.ocha.tic aatrix. on. of th. aoat 1aportant. ot vb1cb ~. the ex1.atence 

of a 11Jdtq d1stribution. 1... a long-rws d1at.P1but.iOn tCllll&J"d. vhich the 
'" .,.te. 1IOn •• 

2 Ir th. trAnsition probablliti .. do not change OYer tille. 

then the proce •• can he d .. crlbed by a dilcre.t .ManOT chain. 'lb. vell 
f''""\ 

. 1 ) 
knovn propertie. or the finit. MaricOT chain v111 ~ WIed bere ta •• t1aate 

'-

the 1ntluenc •• or the transport netvon: the .• lÛItence ot a 11a1ting dil-. . 
tr1bation vh1ch dncr!be. th. 1nb.rent tendeoca.: lta tendeftC7 to con .. r,. 

., .... 
. . .... ,. '.. r 
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the 11 unlta, thre'e things are zequ1.l'ed 1 

1. An original dlltribution ot trade. 

2 •• T • .'perloda ater wblch trandtion. are expected to OCCU1". 

). 'lI&trlx 0J tran.sltlon probabllitie •• 

In a11 ca.es, the original d1.atrlbution ot trad. vUl he that or 19.54-tbe 

perlod befon government activlty in transportation. As the com.itiona 

han, been .hawn to be _table onr 4-year perlod •• tra.ns1tl~ vUl be held 
• 

to take place every 4 years. In Any event. year1y tranaltiOM gyeJO the 

15-,-ar perlod to 1970 vould take the distribution INch closer to the equi­

libriua distribution. The _thod or e.t1utlng the transition probabUl-

tle. vill be the .ource ot dUr.rence. in the e.t_te. pr'ovldecl. 

Eat1DateI: Equiprobabl. 

• Given & t1xed nuaber ot roatea to Any node, aIl cargo entering and 

leaving auat rollov the.e route.. Thua in the netvoJOk ot 19.54. outlined 

'. " in Chapter Four, JUlica va. CQMect.ed to Tr1n1.dad and St. Vincent 0IÙ7. 

O*er the a .. uaptlon or equlprobable tlCII. ~ or J ... ica'. CaJ"ibbean 

trade vould now via Trin1dad and .m via St. Vincent. U.1ng the COlUleO­

tlona of the 1954 netvork and the a.suaptlon of equ1probable now, transi-

tion pr'obabllitie. ha •• hMn .at1aat.ed u in Matrlx 6.). The .. are tben 

coabined vith the 1954 d1..ltribution ot trade to prOYld. the MarkOY chain 

est_tes ot tJ\e distribution of trade in 19.58, 62, 66, 1970 as vell as 

the long-run d1.atribution or trade, vhich va have described as the ten:tenC7 

irtherent in the tranaport netvork. ~e.e are .hawn in Tabl. 6.4&. The 

aos t strik1.ng resul. t or th... ..u ... te. li th. reduction in the shaNS or 

Tr1nidad &rd Guyana frc. ?&f. in 1954 to 2]1. in 1910. Th. reduction tak .. 

plac. in _ch perim, but b .,.t .ev.re in th. period 1955-.58. Th1..l ne­

g .. ta tbat th. introduction ot a "lional s.l"Yice .hculd bave reduced t.M1r 

• 
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( MTIUX 6.) 
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" 

Trans1tion Matr1x: Equlprobable now 19,f! , 

J 1 A K D L B V G T G7 

J 1 - .. .S .S • • 
1 • )4 .)) .)) ~ • J 
A .-,. .J) .)) ,/ -
M .25 .25 .25 .25 

D .2 .2 .2 - .2 .2 - - - , 

L .2S .2S .2S .2S 

f B .14 .14 .1" .1" .14 .1S .15 

V .2 .2 .2' .2 .2 

G - .)) .)) .-,. 
'-T .17 - .16 .11 .16 .11 .11 

J Gy - .S .S 
f 

i 
t 
<: ; 

t 

. 
(: 

G " 
• 
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'UBlB 6.4 c· a) D1.strlbution or Trad.: Ests-te l 

- J , j H D L B V G 'f G7 

~ o,s 01) 009 t~ 
014 026 089 0)4 01) 4SS )08 

; 

006 026 204 
.. 

58 084 007 O9S 2S2 US 091 091 

62 058 01) 01) 045 069 096 170 166 093 205 07l 

66 068 0) 0) 046 066 103 164 140 092 179 06 

70 059 035 035 059 08) 0<}6 170 145 064 116 osa 

rr - . 046 068 o6B 069 112 09 16 U) 069 1)9 01+8 

(J) = Or1«1.nal Dist.r1but101l - 1954 

IT == InbeNat T.nd~ - Lia1tlng DUt.r1but100 

b) p.rcentue or Trwle 

tar Parlpherâl Ceftt.r'al 
f , 

~ §2. u -
sa 6) )1 

62 50 !je) • 
66 lt9 51 

) 

70 lt6 54 ! 
\.....-/- .Il )9 61 

", 

• , 

{ 

( 

. _---J: • 
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·hares ot trad. but in taet it did note L1lcevise'. t.he~ ahould ban been 

a redutribution of trad. in ta.our ot th. reuining nod.,-in p(:rtleul.ar 

the Wind-.rd. aM x...vard.. Frca 1~ to ~ .. ch in 19.54, t.beir .hal'W 

ahoule! ha ... aved to tral 4~ to 15~ ln 1970. When the .han, of th. c.nt.ral 

no:ies 1a cœpared vith that ot the peripberal, th •• hare. are .. g1nn iD 

Table 6.4b. t'he peripberal units talc. 6-» ln 19,s but by 1962 there .bcW.d 

ha •• been &ft equal dh1.aion; am by 1970, toM central unit.. ot th. W~ 

aM Leewaros .hould ha •• ~bed the1r .hare up to~. ltl the lœg J'Wl. the 

equlçrobabl. netvork vould tend to d1.reet 61~ ot trad. nCMS te t.h. central 

unit. and m to the periphera1 Jaaalc., BarbadOl, Trin1dad &rd ~. 

Eacb territory vould accaant tar at 1eut ~ Qt total tred •• 

Est_te II: Cap!c1ty W.1ghted 
, 

lb. fiCJllf &long .. ch route u unllk.ly t.a be tiquaI, tor lN han .hCIIIID 

that dUt.Nnt type. or nas.l vere uaed. aence, th. cargo eapaelty alona 

.. ch route ft!'1.ed. The transition prob&.blllt1e. -y be .. tiat.ed to taU 

aecOQnt. or th1a by ualng the .b. ot tn. .hi~ on .. ch route .. w1Pta, 

and t&king int.o accOWlt dl t)"p81 ot .hlS- on a g1nn toute. The a .. rag • 

• be ot .hip ln 1954 vu giTen &J 

Tra.nsoeea.nic 
Federal Boat 
Motor V .... l 
Schooner 

!5!!!. 
11,250 

J,OOO 
600 
1SO 

It th •• chooner 1.1 glnn a lN~ht ot 1, then the lIOtor ..... 1 s.. -1cht.ed 

4, aDi the Federal Boet 20. Th ••• la ta 25. Ir a tranaoeean1c l..1.IM1r U 

w1ghted 7.5. tben any roat. coYered by aU 4 typea Dt y .... 1 baa a wiPt 

ot 100. j lNight ot 75 corre. pond •• to 1l.2.50 tana tor tbe tra.6lO"Nn1c 

lin.n, and thlA vu &boat th.~ aax.1JomJI .1H in the 1950'.. tbN. _spt. 

are t.ben appl.Uct ta Table- .4.6& vhlch ,1 ••• conDKtlY1t;r by lied •• , to 1IIb1ch 
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s 

,. 
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( "- t'~BtE 6.6 

a) Distribution or Trad.: ktblat. n 

J l A • M 0" L B V G r G7 

m 0)8 01' 009 001 014 026 089 O~ ~) :l SB 108 012 ou ,012 OlS 0)) 29 0)4 1~ 21 7 
.,,-

62 051 026 OIS 014 026 087 146 ISB 079" , UJ 

66 07) 018 027 021 0,52 OS7 242 08) \ 159 169 099 • 

70 "(4) 029 02,5 0)9 042 092 159 l49 069 2)9 ~ : , . . 
If 044 O~ 084 066 09 068 159 09 087 148 07 ,-

If-. 

... 
CD • Original Dut~lbut1on 19.50-54 

IT • Inherent TendeDa7 '> 
J. 

,b) p!J"Centtse ot 'fnde 

'- "_r Perlptwra1 C.ntral 
, 
i 

.2t §2 u .' -
SB 7).S 26.5 t 

62 .59.S • 40.5 ) ) 
66 SB.J tfJ 41.7 

;' 

70 53.S 46.5 

i 
j 

1 
.'"" 

rr , 

/' -'" 
() 



( 

(l 

t.he Federal BoAt 11nk~.,JlWlt he added. Tb. v.1cht. tor aU reNte. to _ch 

nod. are th.n .WIIII8d and conyerted ·to percentage.. For .xaapl.. J.-.1ca 

1.& eonnect.ed t.o St. 1.1tt.. b;y Fed.raol Boat tor a w.1ght ot 20 r ta St. 

Vinc.nt. by IIOt.or y •••• l tor 4. t.o Tr1n1dad by .ot.or y •••• l and t.ran.oc.an1a 

lin. tor a wight ot 79. The total ot an un1t. t.o J ... 1ca equaù 10). 

Th. tinal probab111t1e. are then .19 to St. litt.. .04 to St. Vine.nt and 

. n to Tr1n1dad. l'be re.t or th. tranaltlon .. trix ha. be.n conatructed 

in the .... w • .,. The or1c1na1 .tate u th. 1954 diatribut.lon or trad •• 

F..t1Mt.e., tor .. ch perlod ta 1970 and th. inh.rent tend.ncy .are pre.ent.ed 

in table 6.6, 11h11. the tJ"&NIlt1on .. trlx 18 in Hatrlx 6.5. 1be •• tlute. 

tor the perloda to 1970 tend t.o fiuctuate At. all node.. l.t one. again t.he, 

.bare or Tr1n1dad and Guyana 11 reduced to hetv .. n 26 and~. The redu-

trlbut10n of trad. t.o tha W1ncIvarda and t.eward. ia not aa .. rked a. 1n 

the equ1pr_b1e network. Again the •• t1aat.e •• ugC •• t tbat the create.t , 
rea11~tlon would tak. plac. in 1958, wh.n Barbedo. and Jaulea would 

lnoreaa. th.1r .harea. The chang.a tor St. 1.1tta, Antigua, Kont •• rrat tend 

to he a.U. ao that b7 1970 t.h.1r aharea rang. trœa 2.5 to 41-. ,st. Luoia, 
\ 

St. Vincent and Grenada -.nag. ta rau. their ahar.a to around 1~ .. ch b7 

19'70, trOll 1954 Taluea ot l~ to". In the lonc run\Barbadoa haa .~t l~. 

Tr1n1dad l~. and tlw oth..... .harea ranc1n& t~oa 4 ta 9 perc.nt. 

r..tlMte III: CargO Sharea 

'1be .wteno. ot a .b1p on a put,1cular route 11 no parantee lu oapa-
-

olt,. will he ued. To •• cape t.M blu towarda large .h1~ 1n t.M JllNY1cu 

•• t1atM the tranaltlon pr'ObebWt1e. a,. he caloulatecS &oocm11nc ta tM 

1aportanc. of part1cu.lar tJPN of ahipll for tM oarr1q. ot carco. 'or the 
~ --. 

ao.t reoent pw1cd, J1;LA reporta tbat ~ of all carco VU oarrW bJ ... U 

y .... la, 1... .o~n &n1 lIOtor ..... 11. 2~ bJ the 'ed.rai Boet.. &Dt ~ 
.." 

:2!tF 1.;· 

1 
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• () ISATRIX 6.7 
(~ ( 

" tran.ltlon Matr1x: C&!'IO W.s.chted 1954 , 
f • 
.) 

J 1: j K ri L B 
~ V G r GJ _. 

J .15 - - .) - .55 -, 
'!. t • 

1 .092 • 458 .225 .225 - -
A .4 .4 .2 - -
If .1724 .)448 .1f48 .1)8 - - -
D - .14) .14 

1 
.285 .285 .1J,4 - -

L - - - - .)8 .2 .04 

B .0869 .21~ .21"'" .0217 .1.,... .i,c. 

V .14 .165 < - .)) _," .)) .O)S -
G / - - - .0118 .416 .476 -
,f .2 

", - .0215 .2) .a2.75 .285 - .2) 

07 - - - - .s .5 -
"- ~ , ' 

We1cbu - Schooner • 1 
-

Motor V •••• 1 • 4 , 

FecSeràl Boat. • 2 

TraMooMft1e • ) 
.. 

' . 
. , 
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tABLI 6.8 
, 

( . 
a) J.t1aate m Dlitribut10n ot Trade: 

\ 

J 1 , Il D L B , 0 r CIT 
-CD 0)8 en) 009 001 014 026 089 0)4 - 013 4SS )08 -
-se 097 ou OOB 018 025 041 28) 0.55 14) 199 12 / . 

62 048 02.5 01.5 0)7 OS7 083 1.53 112 081 2)4 ,095 ~.-

66 (7) 028 0)2 041 07 084 20B 109 127 1148 06 
~ 
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b7 tranaoceanlc caM"Un. The •• n1".. glft th. follow1nc -l&ht8 1 

Tnnaocea.nlc 
Federal Boat 
Hotor V .... l 
Schooner 

1fb1ch an th.n appl1ed 1.0 the .. tru of ~ •• to anly. at a tranalt1cll 

.. trlx tfh1ch re!1.ct8 th. aportane. of partlcular k1nd8 of y .... lI. ~ 

_1ght of 5 for ... 11 y .... b ref.r.' to t.he perlod 1966-70. T'be proportion 
~ or trade caJTled by ... 11 'y .... b va. alaoet c.rt.a1nl:r h13ber bet_.n 1954, 

and 1966 .0 that th. 1ntluenc. of the ... u y .... l route. t1'I.r the ~rlod 

11 perhapl uncs.ntated. 'nl. cargo v.1ghted tr&nl1t1on .trix 11 ,1"11 1Il 

Hatrlx 6.1. Again for J ... 1c&. the route to St. litt. b:r '4Id.ral Boat 11 

v.1chted 2, to St. Vinc.nt br aotor y .... l· 4. and to Tr1n1d.ad bT tr&nl­

oc.an1e Un.r and IIOtor y .... l 1-for a total of 1). T'be final tn.nlltioa 

probab1lltl~r.- then .l~ to St: ntt.. .) to St. V1ncent and • .s~ 1.0 

'f!'1.n1dad. l'nl.' }rocedure 1.1 then ccapl.tAd for the reuin1ng lUÛt.. "1.1-

.te. of the .bare of trad. ln .. ch perlod are th.n d.rlYed and are .bowD 

in table ,6.8, a. _ll a. the l1a1t1ng diatr1butlon. 

Ca.p!rllon of the lAt1llate. 
1 1 

'nle thrM •• t1Mte. 11&, now be ccapaNd Vith th. aotui 418tr~t1on 

ot trodo ... !ne tbo~ 1970 JlNd1cU- .. tbo bulAl ~t .~ .. la 

table 6.<]&. In table 6.9b. the .. tllM~ Yal.uel of the equ1 le, O&pa-
\ . 

city "'1chted and cargo 1N1ghted •• t_te. are n.btracted Ire. t:M aotaal 

dlltrlbutlon of trad. 1n 1910. m. thJ'M .. tw.te. pNd1ct. •• llM .ban~ 

for -1 .. 10&, t'r1nSdad and Guyana tban wu the cu. iD 19'?0. an4 l.lJoaer 

.baN' for th.- r.a1n1nl teJT1tor1el. .MON of ",1oM.l tonde becS .onet .. 
to tM outer .ncSI of th. Mtvork tban vGal4 baye bMn expeot.ecl Ib- tbe 

.truct.UN of the new 
l \ 

, ".f'I"t-"'!![,"'" '"" - 'r 
,~ .: 1- \,;. 
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1'.W.E 6.9 

• 
a) Share of !rade: 1970 -. 

~ . 
'" 

.letual Fquiprobable Capaclty Carco 
(1) (2) () (') ... 

J 12 059 043 048 '~ 

,1 004 035 029 ()/JI 

A 004 0)5 02,5 rm . j) 

M 0002 059 0)9 0", 
.. . 

D 006 08) • 042 081 .. . 
'0; 

L 015 096 092 081 

;1 , B 057 170 159 164 
• 

V 014 145 149 148 ~ 

G t 0028 084 069 06) 
~ .. 

602 176 239 184 T , ~ Gr 17.5 osa ()94. 07.5 , 

b) CoiIicaPûGU 

1~ 1-) 1-4 2-) 
.1 

2-4 ,..,. 
J + + + + + - . . 
1 - - - + -
A - - + -
• - - - + + " - , 

\ 

Dl ~. - - + + -
J \ 

?" 
, - - - '+ + + 

., • - - - + + -" 
y - - - - - + 
«1 - - - - +. + 

(JJ ~ + + + - - +' .. 
ca, + + + - - + 

" 

• . . ,...~ . 
~ ... }~":. ,0 
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The pNClletlcna of t.ba ~ trans1tion .t .. io ...... then ocapaNd 

vlt.h .. ch oth ... in the .... vay. ~n oaapaNd wlth t.he equisrobabl. rMtt.­

von, the capaCilty w1«hted .. t1Mte. t.nd t.o pndlet ..u..r ahan. for 

8&rbeda. am aU point.. north to J..alea, and large .. abaNa for st. VlDcedt, 
..-'" ~ 1 -- , G ... n.ada. Tl'in1dad and Guyana. Th. C&l"Io V111ghüd netvork boweYer .... to , 

otfezo only J'andoa diff .... nc.. frell the equlprob&bl. netvortc.' When ccapared 

vith the capaclty •• tt.at.e., the cargo -1&bted net.vork tend. to v.nci.r­

~ict tor Dca1n1ca to t,J ... ica. ancI OYer pncl1ct ln the .oath or the 

reclon • 

. W. baYe ••• n tbat the perlpheral ~lta held t.he cw.rwh.la1ng sropor­

tlon of trad. and t.ended to iDer .... t.heir lha ... oy.r th. per1od. How clo 
• 

the pNcl1ctlO1W coapare vith t.hAt t'e&11t.yf 

tABLE 6.10 

Sha ... of Trade, J .... 1ca. Bal'badOl.Tr1n1dad.Guzana: 122!-12Z0 
'l. 

Y .. r Act.ual Iqulprobable Capaclty Carco 
~ 

m §1 tt @2 ~ 

SB 92.44 

S 
6) 1).S 70 

62- 93.7 SC> .59., S) 

66 93.64' .49 SB.) . 51 
.~ 9S.4 ,46 SJ.' 47 

\ 

t'be aotual .bar. of tNcl. 1ncre.ued bet.wen 1954 and 1970, VhU. all tY , 
pNclt.ot1ona reoOl'd a cleo....... The Jll"e41.otecl yalu tor 1910 U about .. 

balt the aotual Ya" tor the equlprobabû and the caJOlO ve1cb~ MttforU. 

Md' 11 'l1cht17 hip.r tor the capaolty vl1cht.d. The tOJ"M .. .... tM one. 

Vh1cb ,1" tM • ..u ..... 11 U.u , .... t.e.t yaJ.u8 "latlY. to tM ne.. .. 

• 
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r . 
t'be tendeneie. 1nberent in tbue nttv0rk8 all IICW. tOllUd •• rec1uc-

tion or the .bare or t.M perlpberal nod •• ,,-t.o betwen m and 42~ rd total. 

trad. and • conoeaponcUng rû. tor the central 'lIland.. Clearly th •• tl"llO-
. 11 '. 

tare of t.b.e ~vork beld tend.ne1 •• vh1eb vould ba ••• oduced _ dutr1bat.1oft 

01 trad • .,.ry d1tr.rent Ire. tbat 1dd.ch took place ~t.v .. n 19'" and 19'10. 

The 1Mqua11t1ea or t~. vould ban bMn cnat. for aU pncl1ct1ou -110-
. . 

ute about ~ or tnd. to "..-1ca, 8&1"bAdCMI. Tr1n1clad and Gapna ln 1970. 

t'bat tbq hêld ablCMlt tv1M al lare ••• baN na .. ta tUt the ncn ... tJ'UetaNl 

.. pect. 1INtJ"e eqully laportant in .h1.tt1lc the bAlanc. or trad •• 

.. 
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1. s.. H. BNnter and C. TbGM.I. Tb. pmaa1c. or w.t;!Irxl1&ft Econca1o 
lAt.crat1on. (~: ISER. 1967) CbapUr 2: ardU, &rllta Cëilâirt.n-I 
o.-.rY1ev or Econoll1c Act1"f'1tl. (Port of Spain. lm). 

2. s.. ~ I.J. f1ftkler, "TU ftlrs1ca1 Inte"...tat~ of E1cllfttUot1CIM 
of D1e~ tktl'1c ... " L!:,g,., March lm. pp. 11-45. 

). J. '-rIT and J. sMu. FWte Mal'koor Cba1M. (IW Yol'lu Yu IOIttnM. 
1960). 

4. ECU, s.a!j V .... l $hipp1n« in the Eutem Car1.bb!f!!. (Port. of Sp&1a, U'" 
1910) p. • 
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DriRISLdD TRAISPORT-lTICli -l!iD IUXiIOIW. IJ~t1AL1TI 

DIe u. or tranaportatlon roI' th. reol'laniaatlon or Car1bbM.n .pace 

bT the ,onrr-.nt. of the "llon bè«an 1n 1955 vith th •• st&bUabMnt or 

a 8blpp1ng .erTie. vhleh vas lntended ta he th. c.ntral llnk in a plan 

ror inte«ntlon. Tb • .,., ... nt. t.QW&J"d. int.egrat.1on vas p1ded by thJ"M 

]ll'CW1d; ror CWT8nt and ,tut.ure trad.: tbat .. eh t.err1tory shcW.d partiel:­

pate in and benet1 t fre. th. integra tlon pr-oc ... ; th. proc." .bou.ld OY8l' 

U .. Nduce th. 1Mqual1t1As vlthin the regicn. 10lIl the tvnde .. fttal pur-

,.,.. or urr t.ranaport aod. ia to tra.n.fona th • • tteeta ot dlltaftc.. He~ • 
. 

botb th. nt.ent of partlclpatlon and th. d.ÇM or lnequal1t.y in th. l"eI1œ 

WCIGld be a(fected b7 the va,. 1n vb1eb 1nt.erllland tranaportatlon vu 

-sanJ,aed and d ... loped in respana. to th. und.rl71nc b1aa ot d1atano •.• 

!be ,..oduetlon of export cr~ has be.n a 1C1ft1 st..and1nl cbaract.erll­

t.1o or Car1.bbean eeonca18s. whlch ha. onl.y be.n iIOd1f1ed in part. sinc. 

t,1Ded tor t.be nst of the VOl'ld, vit.b le •• tb&n 1~ d •• t.1ned tor Car1lJbMn 

artcet... ~ the lIOd.l.I ot th. econœy vh1Ch dca1n&te cnaJ'Hnt th1nk1nl 

JII"C'" or llt.t.l.e ... iatane. in ci_Une vith 1nterlaland t,l"&n8port 1IIb1cb 

tbeft appeu8 to be crlt1o&1 ror onl7 •• _ll traction of Car1bbMft MelftC8T • 

..... a conception ot the lnt.erlaland ec.~ la ~Y&DOed in wb1ah tM dia-

~te looatloM, vith the1r Jl&Z"t1cW.a.r endcM.nu, aN t,W tGletheJo 

.". n.- of ,OOIb. In ncb an _an~. tbe natar. of tIut t.ran.port net.vork 

..s the .CDilt1ou or trauport an oentral to the att.a1.mleat of .", cS....­

et 1atecNt,loD. the .... at of , ........ to -.ro .. u.e blu of d1a-

.. ' .... ~;..,.. . uiiïiï. . 
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tance 1 t'be th.ree id .. or 1JItaçatlon th1Jlldnc ha ... theretare beea .ad. 

oeatral to ~. tb.0J"7 or 1JlterlalaM traJWpoJ"'t. 1dY&DCed. PJoca the .1aple 

...... pt.1on that the,.. 1.8 no t.raJw portat1oft betwMD the uJ.t." &Id '0 no 

tnd., an atte.pt. .. Md. to .xplain bCIW the t",.. or traMportat.loa voald 

•• 1t f)Oe.1ble ror MCb ~t to p&rt.1c1p&te in the "llonal econa..J. 
,1 

JGW the type. or T .... l uec! in the Car~ d1tr.rect vith N'pect. to 

.is., and .pMd. Henc. th. kiM or cbaac.' ~lcb rollowd tbe1.r 1nt.rod1ac-, 
t.1oft alao d1tr.red. So, too ... the t.raD8port ca pabU 1t y 1nc1"eued, .. en 

th. ...t dlat&nt part. or th. l'ellon c.- v1thin th. re&cb or trad.. The 

1"eInÙt. ,.. that 1n tbe 1001 l"W1 atrT cme point. cœld nJJPl.7 the whol. N-

110ft v1th lUf1 c~1t.1 1t produced. !beN vu tbu8 a Nlat101Wb1p be-

__ a the 11a1t. or tJ"&l18portatlen •• t by the capability ot the TH •• 18 and 

the lI1ft1Ima nuaber or loc.t1ou tbat WIt" ft •• ded to nppq &nT CE od1t,. 

to the entire rec1on. 

Tet 1t ... al_y. the outel"llœt locatlona vhleb vould DMd to retalA 

a d..-t1c nP1Ù-7 the 10ftl •• t-.antU traD8portatlon bacS brcqht ot.her np­

pl.1en vitb1A reacb. Tb. lonc-run .rr.ct or the •• U"I"anC~tI ... daJÙ.7 

tbat the,.. .. lION 1ncent1" t.o creete d~.t1c Jroduoen in the outer 

........ \IIlen. tbeNrore, neW ror. or tl"&n8portatloc WN 1ntI'oduoed. tb ••• 

aater nppl.1en ver. in a poI1t1en to dainate tM "ClonA1 arket.. Et.ea­

t.1al17, thl.l •• th. bw or d18tanc. 1nbereat 1Jl th. Car1bbe&n, _lob 

t.n.DIport. cha,._ .erYed 0IÙ7 t.o acceat.uate. 

In 19'" men • 8b1pp1Dc •• "10 .... ~1nc pl.aaned, the Monal!" of 

tM ftl"1cIu 1Ilan:ù ..,.. Mt YW7 dUt.l"Mt 1ft .tract.uJoe. 8ule ... 1ar7 

pI"041act.1oa .. rat.heJo .... 1Ù1 ctutr1buted betMMn the 1Il.aDct8. tINt actl.1-

....... 1"7 ... ooe •• 1ftc wre YW7 -- the .... rfll' ... t .o ... So aet.1Y1t1e •• 

!ben .. t.aa. cdd __ pt.1oft-Uke oU-w1tb 11 bI'aDobM ~ '''M'~.,.,. "'0-
'-

--gr?· -
,'..1 ' 

1 
1 
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e.,.1ng .t that tbMt. lnd1YidV!&l aetlY1tl •• hCJIIIIeYer vere not equa.l.l7 

v1d .. pread. B .. le production va. the aœt. Y&l"1ed. Sa.. of lt. VU N.tl"1c-

t«l to one or tvo pl.ae .... a.e act1Ylt1e. 1Mr. to he round in 9, 10, or 11 , 

and .. condal"y proce .. 1ng. h OlleY. l' , C0n81at.d or .eUyltl •• vtüch _N. 1n 

the, _ln, "-ch re,trlcted to 4 or fwer place.. Il there va. to be arq 

initiAl &ch"&Iltag_ to &ny unit, 1t vould ha.,e t.o he rOW'd ln t.h6a. act.1Y1-
, 

ta. of prt.1"J and .. condary proc ... 1ng vb1.cb vere y.ry highl:f COftCeD-

trated. 

or actlYlty vere the outer unit. or J_lu, Tr1n1dad, GuJana and Ba.rbe­

dOll; the central .1ndvard. am LMward. accoa.nWd for CIIÙ.1 ~ of all • 

branche. or actlYlt.y. Suie production nnced rra. the 21 braDchM or 

Dc:.1.ft1ca to 42 .t J .. a1ea J pr1.u.ry proc ••• 1ng frœa 17 at Mont.a.rrat t.o 1.22 

_t J .... lca' .eeondary proce.,1nc 7 _t St. Ut.t.. to 86 _t J_1ca. O.'plte 

the •• nt,... •• ana~1a did not ~ ... l llI7 tend.pey for _ct.l.1ty t.o be 

concentrated _t part1cular ten-lt.or1aa tbat could be beld to he '1cn1t1.ca!lt. 

Tb1a 11 DOt to Ny t.bat l.n:UyJ,4u.l actl.1t1e. ven DOt. concent.rated 1A 

-\.nsle pl.ace8f vbat th1a -.nt ... tbat no incU;'1du1 locat1.on vU' bl .. Nd 

by be1nc the .ole au~r of _ l.arc. l1UIIber or produc~ 
t'be tranaport. '71t.8a _loh h8èI clenloped br 1954 COMuteci or a l'N-

\' -.onab17 vell deYeloped •• t of connect.1.on8 rroa the W1.ndvarciJI and LNwarda 

to 8atbed0li &rd T1"lASdad bJ _11 8C~. vb10b 41cl not eztead t.o J .. 1oa. 

In .ddlt.1an lIO\or ..... 18. laJocer and vith tMC1ne •• _ft beinl 1nt.roduce4, and ,. 
tbeH"braapt. .r ... ~ int.o ~ NC1anal .,.t.a. 'l'beH vere the two t.n­

or ...... la cm *lob _ rec10ftal t.l"&Mportatloe .,..teia depeadtkS, ror tM 
• 1 • • . 
ONe" u.n .-nI' JlI"CWided ncb ...... 10., enn tbcRaP tbeir .b1~ dW 

·w 
v • 

. --------

, 

. 
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1n!requent and the1.r d&. too ,rat rar the naU caJ'1oe. to he t.r&n8pal"t.ed 

toM .bort cillt.&nc"~ betveen the idan:i.. L1k..,lIe the .ehooM,.. vere too 
" 

.1011 and too --.11 for the jOW"M1 to J ... iea. Yet, by 1954, the dllt.r1ba­

• 
t~ of aeUY1t1 and the orga.n1.satlon or t.rllftlport had produced • dtut1Gn 

~~ . " ~ 
.~ in 1dllch 8~ of intel"-reglona1 trade v ... accoant.d for by J.-1.c&, tr1n!ded. 

Guyana and &!"ba4c.-wdt.l oeC'U~ tb • .,.t pel"lp.nl loeat1on8 in tbe 
, 

"lion. It h&a bMn .hown. ho ..... r, tbat the 1954 netvork blld v1th1A lt. 

~ lon«-run t.nd.~ to reduc. tM abaN or toM perlpberal qn1t.. to aboat 
j p 

~' and could ba .. reduced tbe1r .ban to about ~ br 1970 (the eq1l1.-

JlI"Obable Kuic~ chain •• tt.t.e. )"'"-'JlI"cwlded tM .t.~ 0( the Mtwork 

cild DOt. cb&nce te 1.ncnu. the èonneetl ... 1t:r ot t.be outer wüt.l, or toM 
, 

othe!" t .... port. cond1t1ona eUd DOt cbance to ~ d1Ad\'8lltq. of the oea-

tra1 11~. a&t cbanc. u.,. did. 
1 

The !"4IC1on&l .h1pp1ng • .,.nee wh1ch bep.n 1.n 1955 s...cI1at.elT HnIr" 

".-1ca to the LMMud ldard., tbcach 1t """.1" reall,r euta1l*l • lJ.M 

t.o Ga;J&na. Seoon:1l;r, tbe aMpe ... ,.. lal'le 0.000 toaa) and J'aD tJ'Ca 

".-10& t.o tJo1nided, Mlc1nc tba. the tvo point. ~ tM ,C2'MtMt capa­

c1t:r .. a ... &1.l.aba. .. tbeH WH tbe Wo bHt -dn.1opecl lIlanâ. tbe7 

".,.. able to t.t.U adYantace of t.ba caJ"lo .pace prO"rS4ed. 1'» MW ~ 

, . 
t.MJoefore .. in U. _in a ..tbcId of carr:r1nc caJ'lo Ire. ..... 10& t.o !riàl-

4ad. S1nM the .Mpe ca1led at aU illand. Cft route, 1t JII'O"1decl opparta-
" " 

ni t:r t ar Tr1n1dad &Id .1 ... 10& t.o ca ptare the 1IIlI"k.t.l of the cent,.l s..l.ud.t. . ' . 

What vu the .ttNt of th1.- 1Don&Ie !Il connect.1Ylt,T wta.n tu C&pM1t7 
• 

~f the ftr10u .h1p1 11 taPa 1nto aooout., GU" aDalJll1a ncc-t.e t.b&t bT 

1910, tbe .ban of tu J.arc .. "&MW, !Jo~, BIrtMIdae ud c;.,uaa ..u 
• \ , . 

be abcMt ~ (oÀPU1t1 wSchtAd ltaJokoor oba.lA ..t,.t.). fak1dc toM 'extMt ,. 

to *1aIa the tJpN of.b1p.ft bMa...s, .. 11" ......... bMn ~ 

• 
• 

~ 1 

j 
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at 47ft ror 1970 (carco v.1cht.d MarkOY cba'in •• t.1Jute). The •••• t1Mt.e. 

.ucc •• t that ev.n vith the rWfI •• "10', t.he ca pao 1t y ot the yar1ou. l1n.ka .. ~' 

vould oon.train flow in .uch a V.l that the lare.r ~l&nd •• boW.d baYe < 

.xper1enoed a reduot1on in tM1r .har. or trad ...... n if the n." .ern.o. 
vould IIIÙC' the r«1uot1on .uU.r tnan 1\0 otherV1l. VO\.lU baye been. In 

tak~ r.c10nal 1nequal1tl 1ncNUed, l'or the .bar, ot trad. ot t.M lION 

deTtoped uland. inor.a.ed to 95~ br 1970, 1thUe that or tM 1 ... deY.-
.. <, 

in the r.,lon, 1t .ant that tbey v.r. paTine hicher rate. on tt. ayeJ'"&C. 
""-

té oY.roa.e the b1a. ot dUt.&nc. by .. na ot, the Fed.ral .hl~, The .qual 

rate va. heU to De jult1t1ect beoau •• ot the' pe,..nt ot a IUbe1dl l'or the 

operatiOh ot the r-clonal .hlpp1nc •• "10. 1Ifhloh va. appok1oned uonc the 

11laM. ln a val that • .....s t.o oontOl"ll vlth the 1eY.l or deY.los;aent. bat . 
thu onl7 re.cwed the adyanta" ot r.la~1Y. looatlon .njOTed by the W1nctvarcb 

and x..ward.. TM Fed.ral 5hlpp1nc SerTlo •• tlU requ1r •• a .w,.1dT, lt ' 

oarr1ed onlJ 2~ of r.c10nal trad. br 19?0-....... n le .. tban the ooe&ll1G 

l1ne., and lt ba •• in aU prob&b1l1t.7. v14.Md rath.r tb&n narrowed ln­

equal1t1e~ lia the r .. lon. 

~\r .. t\lJ"e' ot the obanc.' in tr&nlportatlon .Und out al '1&A1t~ 
\ 

, cant. 'int, tHe MW route. tended to 1no~ •• t.be oonMotlYlt1 ot t.be 

out.r lIlaM', but _rely ooywed route. al.rNd1 ln .n.~no. tor the ..p- . 

'tr8llllaftlt.. TM ... ,1onal .. "lN a1ch1- baye p1nect fI". tu ooean u.. 
'aM ot tM ., .... 10& .AnIS Tr1n1cSad trad., but vu 1~17 to cain oalI' tr. 

, ,. 
th. •• 11 ..... 11 111 the lutern Car1bbNn. 5eoond~, tbe lare_ .lN of 

the ~hl. .. and theiJo lMctbJ .obed~~ .... I1I1table ~or ~o 
0'" the 10ftI batll ,., .. 1a to fr1AUad)' Ua&n tor tu .bort MW ~ 
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.conc:a1c. oC .t.aa .hlpe, vbieh Ar. aa.t .CCiel.nt at ... rather than ln 

port. Th •• hlpe hav. daplT b..n too lar,. and th •• ehedule, too .10" Cor 
~ 

the Ea.tem Car1bbean. l'be analyd. .bowed that 1t va. ~.1ble Cor 

.ohooner. to .. k •• ev.ral Ntvn Y07&C.' 1n the perlod b.tv .. n Y'u1t. oC 
, 

the one .h!p. a.nd could do .0 even v1th tvp .Mpe 1n the •• nie.. Th11'dlT, -"', 
the equal18at1on ot tre~{' hte. 1n the r.,1on raued the Cre1cht co.t. 

oC th. Leeward. ard W1ndvard. relatlY. to that oC Jaulca, Bubado.. Tr1A1-
\' 

. d a d and Ciu,)"ana. Th18 on17 reduoect turt.b.r ur u.Cul.ne.. of the .hlpe 

to the c.ntral 1 ... deve10ped 1Ilan48. 

The l'tU p-opoeab tor Norcanllat1on oC u.. 'ederal ShJ.pp1nc SerY10e 

aCter 1970 caU tor exteftllon oC ~tbe route to OUT&na, and the introduction 

- ot a tlWlk route trOll J..,l" to Tr1n1dad, Gupna and BaI'bed08.1 fb... 

,..", route. vould ra18. the conneot1YttT ot th. out.r unlt.. onlT. .0 new 

rCNte. aN propo .. d tor tM c.ntral 1Il.&nd.. 5econd17, one .h1p onlt vcW.d 

1. caU at the •• u.r ulancl. in8tead ot tM pr ••• nt two, Nduoinc the OUt-
f 

1nc trequ.rlOT ot •• nlee. ..., .hi.- baye bNn c~.loned ot ),000 ton 

.1&.. 1'b.e arranc ... nt.. are jut1t1ecl on th. CrOll&n48 that:, a10nc vith a 

. d.uab1e 1nctreue ln Cr.i4bt rate., th. 'eJ'Y'1c •• hould be better able to 
~, 

balanc. reY .... and .xpencllture and hopetull,. reduoe tU nbd.d,. nM4ed. 

The pr~aù adYanMeS are the a1nor !Mc. oC put arranc_nt. &n4 Gan 

be upeote4 t.o procSuo. th. N.ult. out11..ned ln tU .... McS1nc cbapten""'" 

1no ...... 1ft the 1nequllt,. or tra4e 1n the Car1bbeM. It. 1.8 hal'dlT .... -

pru1nc tbat the le •• deY.lopect lIland. ha ... ,..ot.t.s tM lAte.t. -tac. of 

the 1nt.ecn:U .on prooe ••• 0 v!corCN81,., f 
'l'be arcu-nw advanoed beN .boul.d Mt be ~ u ..... tt. 

, 

or • Nturn to .choone ... &Ai .loop8. It nu .. t. rau..r that the t .... port 

,...J..I or the •• u.r 11l.&ft4a ocu1d be t»tt.r .. t1.8tw br ..... 1.8 vital 

the ob.-.ot.er1.8tlAl. of ~ '_lI ...... 18 tIbJ.oh NlAt. to .lM, ...t. ... 

Jt' , 

, F 
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aotor v .... u ~1.cb could pTov1d. a better •• "!c. ot the type nov ott.r«! 

b7 the •• U ••••• le or .. k. 1t po .. lble and prot1table tor th •• x.1at1nc ._li ..... 11 to prov1d. a better •• "10.. G1 •• n the ppobl_ ot the ac. , . 
ot th ...... la and th. d.cl1ne ot boat building, the tor.er .~ht he aore 

.xped lent than th. latter. 

'lb ... u...r c.ntral l.al.anl1. neecS trequent connectlOM by ••••• la 

n1table tor ... 11 earcoe. 1t tb.1r .tledcl1nc act1.1tle. aN to capture 

a1fT. or th. _n.ta ln the Ia.tern Car1bbean. L1lcevu., 1t ha. been .howD 

tbat cOGeS o~t1ona to tu per1pheral teJT1t.or~. are •••• nt1al 11 tu 

c.ntral teJT1tor~. aN to beoœe .ttract1 •• ror the location or MIll 

rec10nal .nt.rpria ••• 

,'or naaplA. 11, .. ar.w.ter and '1'bcaaa 'UU .. ted. the Nl1onù. ar-

k.t tor canneeS ... t product. oould npport ..... r.l plant. at • w1n1.­

econc.1o' .lM ot 350,000 cana,2 the tbeOl"J outl1ned he,.. .uu •• ted tbat 

the _x1wa dut.anQe 1t would he neoe".17 to trauport the •• Coocll, C1 • .., 

tOll1J' .uch planta, oould he •• low ., 225 .u.I, 11 ., .... 10&, Gu,ana, 8u'-. 

NdOl .nd Antipa vere the locat1onl Ht.oted. 3 Jow one plant or 3.50,000 

oanl vculd be iMuttio1ent tor the ., ... 10& .. rket, one plant or the .... 

lise v~ be too la,.. tor the Ants,uA MJ"ket. TM Antipa p1&nt ooald 

then npplr St. litt •• ncS Mont....,..t on toM CM b&ftct ancS o.1n1oa on· tM 

othn. 'lM tOr"Mr vcW.d nMd _.11 ••••• 11 vtd.le tM latter vould be bNt 

.. 
• t1o&Ur .pp1~ fI'I • • ranc. ot aoti.ltie. ln tM recioa&l anc.t~ lt 

oOGld in tbe 10lIl J'Un J..ad to an 1noJ'eu. 1.0 tA. lIIIIIber of • .ooadAl'7' ,ro­

.'.iIIe Wutr1n Looatecs 1.0 ~ ...,tnl .rl1• ia1&atl, • bia1aaJlac ot 

tM 1oe4J _ tM toN.port awt.w0J'k &DIS 1I1tS-t.e~ • ...s.ti.oa in tM ta­

equl1tlN of tncle 1ft tM "IiM. 
" 

, 
. . ~ ,." 

'ft .. .! (' .1 ; 
• , 1 • ~ 
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B _ wU De. u tba Cu1tta SeGntarlat oa.ented 1ft 1971. that 

"tbe .taNlDte l .. U .. pentabWtT of •• h1pp1ftc 'erYa. t.o recton.l eo~ 

~tJ.aa aGIS throQa:h lt to ..an1ncM nc10nal ecan.ada dewlop.Mt 
4 

__ .....", DOt .. 1enft'all7 recopUed. .. voald baT. beeG expMted. Il 

--
"1nt.ee.t u:l t.ritt -T be oOl'NO't Sn their bellet tbat tJ'e1lbt rate 

polJAty ~ .. 1nId4Iqaate 1.nIt.ra.Int tor Honcaio c1",.~. S Ileftrt.MlN • 

tbe pla .... of • .-b'ppi,. .en-1oe tor tlwt ~ oapt to De II1IIStul 

or tbI Nlat.1oMbJp ~ tranlportatl.on and recional 1Dequalltl ln tbe 
, 

tltt.iM and dxtiM. 1t 1Jrt..erllland tranJpoI't u to De ncoe"M17 wlded 
1 

to tM aodallOd. ot the Cu1bbMl1. ror Sn the Carlbbean croup of ll1.a.ncb, 

teobn1cal 1.nnofttions in tl'aMportation bay •• lv.,. broqbt vith tb.a tM 

~ t.II:t.D07' t.o .bUt tnde outMud. to tM per1s:Ml'1. Whatner tM 
, ' 

ta. NJ1.œ. 

Ir Ud.8 11 to be .-Yoided in tM tut..un, toM .blpplnc nètwOJ"k .h~ he 

112 

aJ'I"'lI.ftIed ~ tUt the old .. t.bUabMnta 1.n the central 1Jl.and. .taod • ta1l' '\ • 
ëaMe DOt CIiBlI' ot ret.1nlnc tMir 1lU'ket. but alIo or 'en1n& .œ. ot the f 
~er ~ OlIM. ~ab ••• m. vOllld han thNe .J..ent.: (1) •• U-.. 
el" ..... la th&a t.be Federal Boat. CN.J'Nfttl,r ~1n u •• hculd tra.,.l vith __ 

P"Mter tr .. ...". betvMn the oeatral 1Il.aDù, (2) the p.rlJ1beral temt.or1 •• 
1 

ot Jw" •• !I1a'd", ~ and 8ubIc101 0CIIIIlcI be .erftcs b7 la .... r .hipl on' ~ . , 

& ..w tIWIb woald DOt 1M1a4e the Mntral lIl..an1bJ ()), a :te.. trequnt oon- j 

Met.-....n. JdCbt 111* ~, BlrbldOi &ad '&T AntiItM. It."CIIIlld then 

be ... ~ to au. tNi&bt n'" to retlMt ~ ... laU" ,..t1oMl ad....".. 

tep ~ .... S.lMIU .-!aN ~ Nlld .,." ., ... ..m. "'.14 to 411taftoe. 

.... '11"- _ua & .!MerI .tt.pt to 10eaw .. apart .....,.,.... ta , 

Si 

, 
1 
J 

1 



( 

1. 

2. 

). 

4. 
'1 ,. 

i-
l 

s 

" . 

rx:u, !in!7.11 or Step! r-or t.h. ~o1an1l.tion or th. w..t IneSH! ~ 
Shlpp1ne Servic •• (Port 01 S~1n, 911). ~ 

H. Brell.ur and C. Thou., th. ~ 01 w..t In.U.a" 10,*-\0 
Intee,.. t1eg. (Mona 115ER', 19 pp. 50). . 

SM Cbapter Tvo. . 

CAlInA Seo,..rtat. w •• t Indle. Sblppjoc Corporations acOHade ot 
S."loe, (d.orcet.own, 1971) p. 4. =::::> 

B.S. IetntNd and 1. te:1ltt, Int.er-tel"ritorU1 "'ew,t. Rate. and tW 
lecSml 5b1pplDc !m~~ (MOU 1 ISlA, 14(3) p. • 
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, totAl. SftAM 
IIR~ 

SAIL" 

No. atl- No. No. NRT
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DI 

1946 
47 642 1,499 621 1,49) 21 6 ,. 

~ 112 1.115 160 l,11) U 2 

49 111 1.962 167 1,960 4 1 

1950, ~ 2.159 1~ 2,151 10 2 

Sl 17) 2.148 169 2,148 .. .) 

52 88) 2,429 871 2,429 . 6 .4 
S, l,Olt4 2,853 1,(4) 2,852 ,1 .05 ,. 1,017 2,960 _ 1,014 2.919 ) ,2 

55 1,147 3,085 1,140 3,079 1 1 
.56 1,152 3,23.5 1.148 3,2)4 1 .. .) ,t 
51 1,230 ),~ 1,206 )t 'Yl,1 24 " S) 
se l, )86 ),64 ' 

1. "'" 
3.155 )9 89 1,200 1,111 1<; 

59 1,449 4,212 1.428 4.212 21 1 1,380 6,)l8 

1960 1,492 4,59) 1,481 4,593 .5 .2 1.56) 6,)7) 

61 1,443 4,)88 1,441 4,)88 2 .1 1,484 1. ,?4 
62~ 1,519 4,'721 1,519 . 4, '121 - - 1,614 8,870 

6) l,S57 4,75\, 1.551 4,151 1,623 1,6)) 

64 1.599 .5,075 1~ .599 S,01' - 2.300 8.9)5 ji 65 1,526 4,910 1,526 ",910 2"j8 9.848 

66 1,64.5 .5,)69 1,645 5,)69 2,601 9.875 

67 l,68S .5,355 1,688 5,)55 2.n~ 10,Jt.29 

68· \' 
/ ~ 

69 , 
1970 --...,,- -/ 

li!' , , 

!tm'r • Net R8gbtered TOI\I\&(e ln 000". of ton •• 

Cazoao ~ 000'. or tons. 1 
Il 
" .~ 
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... 



ST. ,ms 
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• 

278 ))8 
61 269 )SO 
62 271 )29 ,) 269 )19 
64 259 )1) 

65 284 329 
66 276 ~ 
67 269 486 
68 2S8 502 
69 209 886 

1970 282 680 
~ 

lat • Net ~llIter.:l Tonn.ap 1ft 000'. or tona. 
1 

Cal"lo ln 000'. of tOM. 

.. 

S6 
S) 
"9 
S5 
S6 
S5 se 
S5 
~ 
~ 
S5 
67 

SO 
50 
"9 
51 
51 
50 
47 .... 
ltO 
)9 
41 
35 
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totAL STIAM SAlL 1 
110. IU\tl No. .r 110. IR'1' DI OUf 

1~ 
'1 ..a 
'9 ·45' ..-S - 8 

1950 560 5S2 - a 
51 554 541 .- 1 ... 52 - ... 
5' ... ,. )81 115 6 

) 
, U , 

51 , 
58 
59 . 618 

'l't 60S 44) )25 - 280 .. ..a Il ., 

6)6 492 )10 266 U· ~ 
J .. \ 

62 688 71S )9? 291 • Z2 

" 681 601 4or. 2rt 56 21 
64 1605 660 454 )U , 48 19 
'5 S42 ?58 511 ... )25 11 12 

~ 66 l,olS 2.?08 .... , 2905 - 1)6 2 
61 1.128 2.488 168 )60 ... 1)6 6 
68 183 2.187 418 )65 1)2 , ) 

69 
19?O '" ~ / ~ . lit 
lat. Net. Regi.t.eNd TOI\I\&P 1ft 000'. or tona. 
2 ~ . Carlo 1n 000'. of t.CIftI. \ 
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tarAI. STIAM .. ~ sm..T
1 

10. 1IIltl- . 10. 10. , 

19'6 --l ~7 

" " 1950 
51 
51 

" ,. . c/ 55 

" 51 
58 
'9 591 

960 ' 602 
61 
61 

/ " . 410 160 2SO 

~ 
S64 228 ))6 

S04 168 ))6 

600 200 ~ 

lMO l.64 ·216 

6e 465 lS9 )06 

69 44S -
19?O 

.. 

lat. Net RegiateNd tonnap in 000'. ot tou. 
2 Carco 11\ 000'. ot taM. 

.. 
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. , 

o 
• 
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1) 1 
u 1 
22 1 
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CMOQI 

tarAL 
h.

STUK JIt sm. 
10. ..Ml 10. ... -l DI cm , 

• • 19ft' 
" " ) " 

~ 

19SC 
St ,z 

" ,. ..,. 
55 

• • 56 
t " 58 

59· 
1960 145 696 61 ~ 229 )0) 49 ~ )) 

62, 480 549 2~1 524 219 25 ~ .... 

" 550 6,e )1.0 604 240 :n 4) )6 

'" 641 ~15 )5) 775 288 )9 65 S2 

65 662 1,009 )78 915 284 ~ 65 59 

, 66 590 822 )51 80) 2)) 19 62 -.6 

67 644 9't4 )42 ~14_ )02 )0 66 ~ 

6e sas )98 187 

j 69 
• 1970 

'" 

\ !MlT • Net ReKl~Ured Tonnac- 11\ 000·. ot toM • . 
. t 

f 
CaI'lO 11\ 000'. or toM. 

t • ('- ". . ... 

~\ 

~ 
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·1BlPS D1"IlUJI1Q' 
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CAJGO -
SftAM W1 l 

10. 10. ..r 10. Dt D 

19r.6 \ _ J 

:~ -

'1 
, " • 

" 
.. .\ 

l 1950 711 SOl 
51 ' 618 59) 

1 SI 669 469 
5l 626 )10 ~ ,. 846 SOl . 
55 907 

4_ 
56 1,042 618 
.5? 1,086 6)5 2~~ J-

' 9t6. S2' 29 . Z'7 ~ )S 

sa 1,18) 5SO 267 4.,S S54 26 29 2) 

59 1.2)) 610 J8 '1 

1960 1.262 ~. ~S2 
ft2 )8 

61 1,477 81) ... S8 ~ 
62 1.1t46 852 

.,. 681 ... 

6) 1,496 821 )40 7)9 426 2) 6) 59 

6a. 1.629 8?2 )~ ?84 424 22 79 66 

6,S 1.696 1.000 
81 89 j 66 1,714 l,bel 409 960 419 22 95 19 

61 1,725 1.116 4)7 1,086 , )69 16 9S sa 
6e 2,064 1,051 458 9)8 5)'7 1) ?6 ?It 

69 2,1'18 1,626 578 1.5OlS )51 10 UO 8, 

1970 1,8)) 1.442 496 . 1" )It2 180 ' 7 -'147 
,.. 

• 
\,-1111l1 ~te_ T_ 11> 000'. or tona ' 

" t 
~ ~'2' • \1 ';' _' Carro ln • or tons. " 
, • 

'" 
• 

• i 

( " ~ 

----
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(\ l 1 .w8ADœ . .. ... CAJGOI 
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... SAD.1IRt~ • ft'IAK ' 
/'-" 

10_( ~ Jo. ~ D cm 
~ " 

• 1~ 861\ 82) )U '194 550 29 ) , -1 948 <\ 1,229 428 ,1,201 520 28 6 
<, , 

-'1 96) 1 1.096 4)9 1,068 ~ 28 ., 1.Q04., ' 1.288 S55 1,265 ""9 2) " 

i 1.950 i,Ol~ ,$ 1.652 59) " 1,629rJ ~) 2) 
51 . 968 1.?84 596 l,?fJ+ m 20 , '\1 ~ 99) 2.106 6)9 2,088 ".. 19 

994 2.0~ 650 2,051 ,.,. 18 
1.02) 2,062 68) 2.045 )110 17 , 55 1°,028 2.269 751 2,254 271 1-

56 961 2,082 715 2,069 254 1) . 

51 1,0)) 2,027 ?67 2,014 ~ 12 
sa 1.()9If -2,020 800 2,005 294 lS 
S9 1.277 2,200 ~S 2,189 ))2 1-

1960 1,287 2.371 l.~~ 2,)59 276 12 
61 1,2)2 1,7)5 1.723 28) 12 
62 1,486 2,646 1,2)) 2,6)5 25) 11 lW 

1 - 6) 1,'66) ),55) 1,))9 ),5)7 )24 15 118 • 
64 1.790 ).595 1.~) ).S?6 )67 1'1 19'1 . 22 

65 1,600 ),570 1,400 ),568 200 12 195 2) 
.66 1.652 3.675 .. 1. )65 3.660 261 t 15 2)4 29 

.. 61 1.791 ).049 1.519 ),0)) 216 I6- 2ft.6 27 , 
68 1,86) ).008 1,616 ),000 167 8 253 25 
69 99) 1,42~ ~61 1,418 1)2 5 276 27 

f 
1910 1,646 2,416 996 2,)60 650 56 )1.7 / 27 

C--.. 
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fOrA!. SftAM hr1 
10. . '..rl Ho. ..r- D cm 

1~ -., • '9 S8l 
1950 '1141 892 

51 6l.S 
.. , 

52 
53 

.. ,.. 806 55? 5)) 408 14 

55 852 .. 
56 51) 
51 150 
58 91) 
59 "1,0)0 lt46 

1960 1,259 6)8 1)1 619 . S28 
Î 

19 '../ 
61. 1,164 ~9 110 9)) 4,54 15 51 11 

62 1,151' 902 660 885 491 17 55 19 
6) 1,082 815 60) 797 479 17 5) 22' 
ç~ 812 8)1 521 825 291 U 59 20 ... 

65 1,082 991 566 911 516 20 6) )0 " 
66 1,081 1.156 6,54 1.139 427 16 72 25 

61 1,204 1.109 • 605 1,091 599 . 19 ~ )1 j 

68 1,))1 l,11) 718 1,1.54 55) 2~ 79 )5 

69 1,289 1,25) 846 1,2J8 .. ) 15 91 28 

1Y1O l,)" 1,541 89) 1.524 441 17 

,1 

!MkT • N.t JW,'bteNd T~ 1ft 000'. of tons. -} " 

Carao ln 000'. or tona. 
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) 
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.. 
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totAL sm. i ,~ SUL 
Dr ~. 1 

10. 110. D' •• 110. DT ., ". 

1~ 2. )8) 8.266 
41 ).106 10,~9 • 

'-S ),158 lO.~a.r . 
"9 4. ))6 10,) 

1950 4,297 10.15 
n. 4,816 1),096 4,256 620 
.52 5.109 15.28) 4,461 ~ 

, S) 4.940 1).~6 4.1SO '190 ~ ,. 4,895 1),568 4,2)9 656 
55 5.020 1).1)0 4.151 869 
56 5.448 15.)62 ~ 4.213 1,1?5 
5'1 5.6.52 16.499 4.429 1,22) , 
.sa 5.880 17.405 4,131 . 1,149 
59 ~5 21.515 4,860 1,685 

1960 7.-08) 2~. 1)9 5,~ 1,66) 
61 6.240 1 .561 4, 1,600 
62 5.83S 20.611 4,18) 1,652 
63 6,0'6 20,6)6 4,094, 1,982 
64 6,065 22.859 4,390 ' 1,615 
6S 5,891 i9.8)) 4,186 l,70S 
66 5,7)8 22.688 4,129 1,609 
67 5.8)1 22.250 4,219 1.552 
68 6,225 2).115 4,399 1,826 
69 6.539 24.352 4,646 1.89) 

1910 6, ))4 25.427 4.)61 1,97) 

~ 

1NRt '. Net. Ragllt.eNd Tonnage .in 000'. of t.ona. 
2 

C&Joco in 000' s or tons.' " 

, 
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,. 

-
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1.02) 6,665 
·1 6,2'" 7.2)1t 

6,611 8,OT! 
7.051 8.-51 

; , 7,817. 9,296 
7.&8 9,2)) . 
7.532 10, )?8 
9.095 ,11,-'" ~, 

10.80) 1),i14 
12'.569 14,9)' 
14,822 ,1S,~ .. 
14,1"" 16~W'l 
14,661 16,1'S 

t 
17.799 20,316 
l'1,m 21,.520 
15,681 22,61, 
11,85) 2),S)) 
18.641 2),468 

J 
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