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PORT PLANNING PARAMETERS
of the Caribbean Basin

Introduction

How much ocean cargo should be anticipated in a master develop~
ment plan is a knotty question that often must be answered, at least
temporarily witheut the benefit of a detailed analysis such as should
be made by transportation economists. In the final analysis the
amount of cargo te be put through a seaport is the result of careful
evaluations of the probable quantities of materials to be produced
and consumed within identifiable zones and sub-zones of the island or
the hinterland to be served by the port in question, The analysis is
properly performed by economists who are especially skillful in re-
lating the trends of population, and of production and consumption
of industrial, forest, mineral and agriculturael products to the quan-
tities of materials that need to move from point to point., Mathe-
mathical modelists assist the economists in reaching conclusions as

to how much of what kind of cargo will need to move through the port.

In the absence of 2 specific projection of future movements of
cargo through the port or ports in question, what can be said of thé
requirement? It is presumed that all physical planning is based upon
available estimates of certain basic criteria such as pppulation, land
area and national production, and even though such estimates may not
be precise, it is reasonable to expect that estimates of total port
traffic could be made of approximately similar validity. Thus, if it
were believed that the gross national product would become a particular
amount within a stated period, it might be possible to imply with equal

confidence how the port traffic would change within the same period,

Scope of Investigation

In the quest for port planning parameters that may be useful for
physical planning im the Caribbean Region, a search was made of avail-

able statistics concernings



(1) Population;

(2) Land areas

(3) Gross mational product (GNP)j;

(&) Gross domestic product (GDP);

(5) Electric energy production; and

(6) Ocean Cargo for each of thirty-five countries com-

prising the Caribbean Basin,

The amount of carge moving through ports was considered in two scopes,
including and excluding peiroleum carge. Thus seven factors were
collected for each country and these are presented in the matrix of

Table No, 1.

Source of Data

Statistics published by the United Nations and by the World Bank
have been used to the extent available, These include mainly the
World Bank Atlas 1971, the United Nations Statistics Yearbook 1971;
and the United Nations Yearbook of National Accounts 1971, These and

other sources are identified im the footnotes of Table No. 1,

Population figures and land areas were taken mainly from the World
Bank Atlas 1971 for conditions existing in 1970. Gross domestic pro-
duct data were taken mainly from Table No. 18 of the United Nations
Statistical Yearbook 1971. Gress domestic product statistics were
taken mainly from Table No., 14, Vol, IIXI of the United Nations Yearbook
of National Accounts 1971, for conditions existing in 1969 or 1970,
Blectrical energy production statistics were taken mainly from Table
139 of the United Nations Statistical Yearbook 1971 showing the latest
data available, either in year 1969 or 1970. The amount of ocean cargo
wvas taken from Tables 150 and 151 of the United Nations Statistical
Yearbook 1971 for the latest year available, either in year 1969 or 1970.
Where the aforementioned seurces failed to provide the required data,
statistics were obtained from documents and papers available in the UN
BECLA Port of Spaim files, as indicated in the footnotes of Table No., 1,
There vwere some imstances where mone of the cited sources provided the
desired information. There were 23 such instances within the matrix
comprising 2L5 items of information, about mine per cent., In these

instances judgement velues were assigned by comparisen with available
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data. For example: if the gross national product figure was avail-
eble and the gross domestic product figure was missing, the latter
was assigned & value in epproximately ithe ratio ebserved in other

caseg wiere both items are availeble.

Validity of the Data

The available ocean cargo statistics are for years 1969 or 1970,
and the data for the other criteria are also mainly for years 1969
and 1970 but in any given comparison between ocean cargo and another
planning criterion there are instances where the two components are
not of the same year. It is considered that the out-of-phase dis-~
prlacement, to the extent of ome year, in some instances, has little,
if any, significant effect on the overall conclusions that may be

draws,

The Analvsis

The current relationship between the annual volume of ocean cargo
and each of the five aforementioned planning criteria was examined
for each of the thirty-five countries of the Caribbean Basin, and this
wvas done for two different scopes of ocean cargo, including or ex-
cluding petroleum cargoes. The tons of cargo per capita, per thousand
square kilometers of gross area, pef thousand US Dollars of GNP and
of GBDP, and per thousand kilowatt-hours of electrical energy was cal-
culated for each country. The results are presented in Table No, 2
for the case of ocean cargoe excluding petroleum, and in Table No, 3

for the condition when all cargoe is included,

The extent that each of the five chosen planning criteria is cor-
related with the velume of ecean cargo is presented graphically in
Pigures I = V, inclusive, where the amount of ocean cargo excluding
petroleum, ig plotted against ecach of the five other criteria, Simi-

lar presentations could be made for the cases including petroleunm,

Conclugions

The gtudy indicetes that for the region &8s a whole, none of the
five planning criteria comsidered provides & specifie parameter that

would be valid for estimating the future asmount of ocean traffic for
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any unidentified island or hinterland of & port, for which the
history of chipping is nmot previously known, However, the results
mey be useful because in wost situations the history of shipping
is availeble., The findings for each of the five criteria are dis-

cussed separately in the following paragraphs.

Population. The correlation between pepulation and ocean cargo,
less petroleum, is quite low, as may be seen on Figure II., The
parameters range from 0.126 tons per person (Colombia) up to four-
teen tons per person (Netherlands Antilles) and the correlation

is much less when petroleum is included. The upper, lower and com-
posite parameters are tabulated below for ocean cargo with or with-

out petroleum,

TONS OF OCEAN CARGO PER PERSON

Excluding Petroleum Including Petroleum
three 0.126 (Colombia) 0.211 (Haiti)
lovest 0,169 (Guatemala) 0.33% (Guatemala)
cases 0.185 (Haiti) 0.%00 (Colombia)
three 7.41 (Bermuda) 36,1 (Trinidad & Tobago)
highest 9.71 ?US Vir. Is,) 130 US Vir, Is.)
cases 14,0 (Neth. Ant,) 185 Neth. Ant, )
Composite

of All 1.28 5057
High/Low
Ratio 111 877

Area. The correlation between ocean cargo and gross area of the
respective countries seems %o be the least useful of the parameters
considered, as may be seen on Figure I. Tons-per-square-kilometer

vary over & very great range as shown below,
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TONS OF OCEAN CARGO PER SQUARE KILOMETER

Excluding Petroleum Including Petroleum
three 1.58 %French Guiana) 1.89 French Guiana)
lowest 5,02 Niearagua) 7.55 Colombia)
cases 8.04 (Guatemala) 8,12 (Nicaragua)
three 2,150 (US Vir. Is.) 8,260 (Bermuda)
highest 3,240 (Neth. Ant.,) 28,700 (US Vir. Is.)
cases 7,580 (Bermuda) 89,300 (Neth. Ant., )
Composite

of All 29.0 131
High/Low
Ratio 4797 k7,249

Gross National Product. There is significant correlation between

the amount of ocean cargo and the gross national produet through-
out the region, as may be seen on Figure III, although the para-

meter varies over a wide range as shown belows

TONS OF OCEAN CARGO PER 000$US G.N,P.

Excluding Petroleum Including Petroleum
three 0.371 (Colombia) 0.929 (Guatemala)
lowest 0,470 Guatemalag 1,17 Colombia)
cages 0.758 (Nicaragua 1.23 Nicaragua)
three 10.3 Jamaica) 42,0 Trinidad & Tobago)
highest 14,9 Guyana) 42,9 US Vir. Is.)
cases 25.8 Surinam) 278 Neth. Ant.)
Composite

of All 2,35 10.6
High/Low
Ratio 69.5 299

Gross Domgstic Product. The correlation between ocean cargo and

gross domestic product is quite similar to the case of gross
national product, as may be seen on Figure IV. The extreme cases

are tabulated below:
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TONS OF OCEAN CARGO PER 000$US G.D.P.

Excluding Petroleum Including Petroleum
three 0,315 Colombia) 0,917 §Guatema1a)
lowvest 0.L6% Guatemala) 0,994 Colombia)
cases 0.765 Nicaragua) 1.24 (Nicaragua)
three 9.43 Guyana) 39,4 US Vir. Is.)
highest 11.8 Neth. Ant, ) 41,7 Trinidad & Tobago)
cases 25,73 Surinam) 3273 Neth. Ant.)
Composite

of All 2,22 i6.0
High/Lov
Ratio 80 352

Electrical Emerpy Production. The correlation between ocean cargo

and electrical energy production is the highest among the five
parameters considered, as is shown on Figure V, The extreme cases

are tabulated belows

TONS OF OCEAN CARGO PER THOUSAND KILOWATT-HOURS

Excluding Petroleum - Including Petroleum
three 0.218 Br. Vir, Is.,) 0,983 Colombia)
lowest 0,311 Colombia) 1,81 Costa Rica)
cases 1.18 Nicaragua) 1,92 Nicaragua)
three 13.1 Grenada) 30.8 Trinidad & Tobago)
hi ghe st 13.1 French Guiana) 68,0 Neth. Ant.)
cases 1%.8 Costa Rica) 172 Antigua)
Composite

of All 2,11 9,52
Hi gh/Low
Katio 68 175

General Comclusion. Although the port planning parameters that

have been considered would probably be found to have limited value
for estimating the amount of ocean cargo to be expected in an hypo-
thetical situation (ouch as planning the development of “AIPOTU
ISLAND®), the parameters applicable to ecach particular existing
covntry mway well be found useful for making the preliminary esti-

mates prior to the realization of more detgiled analyses.,
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Ocean Cargo -vs- Various Parameters, (Petroleum excluded).

Yong
Country per
Person

Antigua 1.67
Bahamas 1.56
Barbadeos 1.54%
Belize 1.55
Bermuda Toh1
Cayman Islands 2,40
Colombin 0,126
Costa Rica 0.881
Cuba 1.15
Dominica 0,960
Dominican Rep. 0.729
El Salvador 0.312
French Guiana 3. 07
Grenada 1.00
Guadeloupe 2,02
Guatemala 0.169
Guyana 5.59
Haiti 0.185
Honduras 0,647
Jamaica 5,95
Martinique 1.86
Montserrat 1.07
Netherlands

Antilles 14,0
Nicaragua 0. 3%29
Panama 0,964
Puerto Riceo 50.29%
St.Kitts=Nevis~

Anguille 1,46
St.Lucia 1,49
St.Vincent 1,00
Surinam 12,8
Trinidad & Tobago 2,19
Tarks & Caicos

Isiands 1.83
Venezuzla 2,38
Br. Virgin Is, 1.6k
US Virgin Iz, 9,71
Composite 1.28
Sourge: Table No. 1

@® Basged

on estimates,

Toms per Toms per Tons per Tons per
Thousand Thousand Thousand Thousand
Square US Dollars US Dollars Kilowatt
Kilometers G. N, P, G.D, P, Hou;s
90.0 2,00 1.60 10,0%
190 6.80 6. 45% 6.02
918 2,63 2,63 2,65
8,10 2,66 3,00 8,47
7.580 2,11 2,00% 1.93
9295 5099‘;€h 2&081* 5099
2. 39 0.371 0. 315 0.311
30.0 1.57 1,61 14,8
84,0 2,17 1,92% 2,31
96.1 3. 60 3027 10.53
61.0 2,07 2,16 3.47
51.5 1,073 1,08 1.64
1.58 3. 60 3. 30% 13.1
30.5 L, 76% 4,20 13.1
37-2 2,65 2,96 6.76
8,04 0.470 0,464 1.48
19.4 14,9 9,473 i2,9
32,4 1.73 1.63%* 7.81
14,6 2,29 2.28 5.26
1,020 10.3 8.85 7.-259
570 2,02 2.30 7,19
163 1.33 1.14 2,67%
34240 10,1 11.8 2,48
5,02 0.758 0.765 1,18
1R.7 1.35 1.45 5.65%
1,690% 2.75% 2,50% 1,.87*
233 2, L% 2,30 5.18
271 5,17 2,65 8. 33*
284 L84 2, %4 10.7
30,9 25,8 25, 3% 4,07
439 2,56 2,54 1.87
25,6 2,75% 2.20% 5, 49%
27.2 2,43 2.473 1.96
118 1,80% 1.50 0.218%
2,150 3,21 2,95% 1.90
29.0 2,35 2,22 2.11



TADLE NO. *

3

Oceri Ciwip =vs= Verloug Parameters, (Petroleum included).

Country

Antigua
Bahamas
Barbados
Belize
Bermuda
Cayman Islands
Colombia
Costa Riea
Cuba
Dominica
Dominican Rep.
El Sazivador
French Guiana
Grenada
Guadeloupe
Guatemala
Guyana
Haiti
Honduras
Jamaica
Martinique
Montserrat
Netherlands
Antilles
Nicaragua
Panama
Puerto Rico
St.Kitts-Nevig-
Anguilla
St. Lucia
St.Vincent:
Surinem

Trinidad & Tobage

Turks & Caicos
Islands

Venezuela

Br, Virgin Ig,

US Virgin Is.

Composite

Source: Tabkle No,l

Tems per Tons per Tons per Tons per
Thousand Thouseand Thousand Thousand
Square US Dollars US Dollars Kilowatt
Kilometers G.N, P, G.D.P. Hours
1,550 3o bk 27.5 172%
242 ' 8,062 8,20% 7.69
1,750 5.03 5.03 5.05
3,79 3.22 3. 62 10.2
8,260 2,30 2.19% 2,11
139 9,01# 7.19% 9.01
7.55 1.17 0.994 0.983
1,080 1.92 1.97 1.81
135 3047 3,09% 3.62
105 3.95 3. 60 11.3
75.8 2.58 2,67 .31
70k 1,41 1,48 2.24
1,89 1,29 3,82% 15.6
32‘.}2 80 38* 4672 11408
L27 3,04 3.39 7.75
15.9 0.929 0,917 2,92
21,5 16,4 10.5 14,3
36.9 1.97 1.86 8.93
20,0 3.45 3.42% 7.87
1,190 12,1 10.4 8,47
668 2,738 2,70 8.47
245 2.00 1.72 4,.00%
89, 300 278 323 68.0
8,12 1.23 1.24 1.92
76,3 5049 5.92 23.0%
2,250% 3. 66% 0,333% 2.49%
269 2,82% 2,67 5.99
2901 4,48 2,84 8.93%
z02 5.10 2,49 11.3
3357 28,1 27.5% 4,452
74190 52,0 51,7 30.8
30, 2 3.25% 2, 60% 6.49%
22% 19,9 20,0 16.1
176 2,70% 2.25 13, 5%
28,700 £E2,9 39, 4% 25. 4
is1 16,6 10.0 9.52
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