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lgTRODUCTION
Up to the Second World War oil wab not a major source of supply
for the totsl world needs of cnergy. Coal was the main séurde, - Thg ' v
petrolceum industry's-imtermaticnal tradc was then chiefiy from the- - —— —-.
United Stoates and the Caribﬁoan to "urope and chiefly in refined pio-
Qucte like gesoline ond kerosine. After the war the pattern changed,
0il became more importan® os o supplier of world energy ~nd countries
like Western Turopc and Japan built refineries so that the noturc of
international trade changed. Refineries,;hav{ng locations ncar to
supplies in the Americae and the Caribbean, continued to expand but
world trade in crude (for refinerics with locations ncarer the markets)
also grew.
In the literature, Caribbean is usually teken to mean the islands -~
neighbouring the Caribbean Sea and, because of historiccl associations,
the territorics on the mainland which arc a part of the 3ritish, i"rench

or Dutch Family of Nations are also usually included - Guyzna, Surinam

Cat e e s e .« o e o .—— -
- - . w—— N —— ot

"and French Guyena. In some, and a less common, obrt of the literature
Venczucla is also included and,.in strict geographical terms, should be.
Ve.ezuela is, however, preponderantly grouped with the Latin American
countries in petroleum and other matters and since Voenczuela, the world's
third largest producer of c¢rude oil (oxceeded only by the U.5. and the
U.S.S.R.), c»ould provide vrobdlems of consistency of treatment. There-
fore, Venezucls is not discussed as a part of the Caribbcan in this
paper. The 2ssumption is that Venezucla is being éiven a fuller ircat-
ment elsowhere in the L tin Amcricdﬂ‘section or, becausc of its impor.

tance, in its own right.
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1/ Draft Third Five venr Plan, 19€9-73, Government of Trinidad and Tobago,
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Ir 1968 Trinidad war the only producer oi .crude ‘n tho Carribean,
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oreascs in production =bove the 1958 level of 67 mill ion barrels rising to

n)'

peak of 70 “illion in 1970 and then slewly revertine to the 1964 jaye] - oo

nillicn verrele 1n 1972,
Cula

In 1G

SR
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68 Cubn clairad™ majer fuccesses for is pe*ielewn wdustry, Prody

vion in 107Y wag sid o be abeur 2,545 b/d. Poior to tae ravelye

~ :'\v "*1' i\:‘ i !
wvas abo .t 1,500 b/d (1n 12%), L PTOFTAIme In associat ton vith <k TLASLTL
Rovmaray eontinoad eploraition, Hounaria “meed 1o provide W ayllien Cuboas
Fes0s, credit to be used Tor oil woll drilliny and vauiprent, Tiog crody oo
be liquidat:d over an eighi voe~ neiriod, in fant at least on 2 bhartern o Y

of

b
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ho produets Lo e supplied by Cuba beings 2

In-the juports from th, U.S.8.R., it would seem vhot
6 tors of il s squavad with 1 tcn‘cf surar ant i
SIOzOCL‘fCﬂJ of Culan sugar were erporred to the U, 8,5, K, 1n
: ~
6y8E0,N00 tene of i1 g/ il

S 0 supplerent the fral neoqe ~esearch ac Lroieg
determine wlniho asphe1{ fron

ey g e . . .~ . . . Syt . 1
HOneIoie supplies e ld Yo ouced qa - ra A

-

of pziriioum, Freviors work bed Shown “haty vhite Cuban conalis o cid

-

Source ot fucl, the high ach content increarad th. cngy of Lte wre oas o

the otha- hardy with flo shoniara of fusl 1n Cue and wish the Slvnnriven of
forei n c¢xchares savings, the possisdle use of domes' 16 asphalt cortinuec t T

ceive astention.

Douirican Rerublic

i S~ Y o —

There was crilling on a srall scale in 1967. Two wells werc repcrtel to be
Q . .
~aroducing in 1958.5/

1/ 0i) a4 Gas, Jan. 79, 1968, p.6%
2/ u.s. Departnant of Intericr, iMinerals Yeax Book, Vol. IV, 1967, ».876

é/ Yorld Petrolevm Report, 1969, -. 52




Natural gas_preduction o

Cyeeter. 0 oaatural gas n Trimdad increused during the 1960'c froa
Vooyie o diren esbl o f1oor 1902 to 157,000 million cubic ft in 1968 ind this
crLv exmect oo hight o7 the vrend on 011 produc.ion. The tulk »f this

ooroseurs ges won voed ap fued with some also in the rafinery -nd tertiliaer

' Cool Db v erial niarts vhich were converting thet fue

! a -
Gae verted or 1] rd vepreror el tbout 424 of the gas produced but a good
d 1. ire 3 was veneel nftem the pneumatic energy hed been used to gas-l1tt
Pl anonr o mine o1l Lo onc e, Mv-pall “here hao been o charp decrease 1n the gas

, opm eod ac o pareentary of wotal gan vroducticon.

Thers Yo shown in tavie 4 aroduciion ard vtilicalion of sartural gas. ‘
T cutle e tas yatical pus will we influerced by ihe rasults obtained fron .
'
the Ay 10 ine astivity of Toimdad's east cone’. Theve 1s muwh discussion, both
v othe soblie ane privawe ssetior, abeut industrial development centred on natural
cag for tual cond row mrierial and the chief developments are expected to be in
colotinn tr_*:"l'/
() Fencratien of electricity;
(b) petrccuenica]l mwnefacturing in association with petroleum intermediatasj)
(¢) fuel for industrialisis end agriculturalists;. ‘
(A) domesuic uctlicatior;
In the s-me ~eyport the Government i<dicated i%s recolve o intensify geo~-
Voarza) ctudie s to inevcase gas regerves, to explore the more extensive use «f
fan stora~e tantis, to fasilitale transsoriation to the main populaticn and busi~ .
noos centoes of the covntiy. '
Hecause »f the pronable signit:cance of txe natural gas resources and their °,

ceveloor nt, 2 eenarate seclion follows later in this paper ond “The potential

i usnlegac-baced pelochenicnl industrieal”

~ -3
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Refining © e

The Caribbesn offers wdvantages from the peint of view of locatian of re-
fincrier: the suply  f epudes on barressive quortity v Venesueld |, * o lesaor
extort v Tripadocd; cronveniones of shippirny oxoart products Loth e ¢ he S -
ricas and to Western Dupe ve. The three sitee having this operation bnpest an
existence - Lruba, “uracac, Triridad - have plants ~waong the breest 1r the

world {Soa Tab e ).

Nether! «ads .ntii.ec

The refiv riss 1n aruba ("o 011 2 Transport) and Curacee {Shell Cursc o)

S

s

are bascl nn sunplies largely trom Venezueln and 2xport almest half 0 theor
products to the U3, Iy kreping Wwith U, 3, anti-1ir—-pollation reguir mont o Lagr
18 investing scme ! BO myllion 1967 1n desulphurizeticrn frcilities. chell he

installed cerrespondine facilitye

3

tboa cost of L3 milli oonoun 19e7.

Both aruba -nd Curacuc, entoying the priv: leges of - vereeas torrptorles

of France zrd the Netherl-rde requirad special Lerociate 2tatus with ¢ he
’ ! 3

European Comnern ifrket with congequent tariff advantages,

-y

Crule supplies to these rofinerics cope 2lmest exclus:ively froa “ur eod o

The islands, clready with the biggest refinery cspicit. in the Caribbean,
were undergoing further expansion. Thus Lige 011 * Transport added 79y 00 b/d

capacily tu the 461,000 b/d refinery.
Trinidad

Both Texaco and Shell have local refineries while B.P. (when 1in rroduction)
exported scme of 1ts crude and hondled the remainder in Shell's refiverys (ue: .
refineries in Trinidad (Tex~co and Shell) have expanded subct-mtinliy [rvon bt
185, ceo b/d ten yuars aeo (1}5,000 t/d Texcco 50,600 b/4 Thell) to bout
400,000 b/¢ 1n gk (350,000 b/d Texac and 60,000 b/A Shel i), S Hy noranlly
depending only on  o_ .l suprliscs Jor 1t refinery, aomported soue crude an 1 E,
On th~ other hand, Texnco, one of the =1x larcesct retineries o the world, haw
’

normally looked to imports and 1n 1965 1mported sbout 665 t 1tg necde; ool

’

from Venczuela and the rest from the Middle Enst, Colombia, Gaboi, 'mdonesia,
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Overall, the crude distillation units imported 655, €84 and 65% of the.crude
used in 1964, 1965 and 1966 respectively.

an awvarage rote of 105 from 19959 to 1367. There

Tue Shryoaghpn’ arressed oo

w.a a temoerary deciine 1o 1367, c.used partly by the crisis in the Middle Fast

but in

and av% 0 increise o er 1966, cannclily nmving increased to 430,000 v/d.

In 1968, coupied with thio activaty in refining, wmperts of crude nil moved

up and in December 159 wore higfher than 1n any nonth since ipril 1966.

The biggest £aine cooured An primary rofined rroduct 3 and, espec 12lly, in

fael oLl whioh, in 1966, made up cbout 58 ot total ~utput. dviatien fuels alseo
‘ i , . 1/ .

chowed -n inerease. (me notsble -md disppointaing f=ature was a drop-/m 1968

in preductron 1in petrochemical internediates, ccntrary to previous trends. Re-

{1rery products continuec to ve export criented and 1in 1968 995 of outpul went

&
sbread.

Refinerv products per barrel of orufle 0il were made up as shown 1in Table 6.

The Jovernient cnnounced that there were nlens for further increases 1in

2/

refinery eciputlty to sut, ol borrels a doy and stated:

"o Government conetders that, after the relatively slow growth of

' copacity over the last four years, the time hag come for ancther

big upsurge 1n the extension of refinery capacity. accordingly,

¢he Governnent expea's that Texaco and Shell w1l put into Trind-

dad some of the international expansion it 1S known must develop )
in the Hemisphere, not cnly from the throughput aspent but also

from the productiorn of special nreducts?,
. . , ot

Ir. Trinidad, no clsevhere :n the ¢.ribbean (especially the Netherlands
Antilles), tho decision by the U.5, that fueloils on the U.S. Bast Coast
markcts should contiin ot nore then 11 sulprur has made 14 requisite that

desulphurization capatity 1 crented if exporis to the U.8. are to continue,

s

y Ministry Paper
2/ Third Iive fear Plun 1969-73, Govermment of Trinidad & Tobago, p. 230

155 the upwoerd trondwas centinued with a throughput of 151 million barreleo

i
2
3
o
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Cuba

4L few yvears prior to the Castro Government, three refineries were estab-
lished 1r "uba by Texae -, Jerrery Stapderd rnd Shell, Thooe oo wyay poratod i
the Cub v btrolewn Instatuta, Thews refinerico, tormerly  rerited o osupplies
from Veneza Toy now secnre supplioo s exelagive 'y from the Sovietr Unior. ot wen
is knc o hout the artere ol poret nooxcept *aat cuppliers continge o~
~ .

entirci, ‘i Taetern Murcpe, leliverios troo the Jovied lnion ir 15
R ,

cluded:

. - . 1
Suppliec~ ‘rom Crude Gascline Mescl Fuel heavy Fuel™
e AR i Ay » A Ry

Soviet Uon

Tons 1 w7 3,800, 0G0 104, 000 321,000 97, 0
1967: 1966 same as 1960  4.2% 1966 29.4% 19%€ 15.7.5 1960

Puerte Rico

]

In Fuerts Ri~o two refineries established in 1955 have been Trot Ly ol
anded. Tho *wc, Taribbean Refinirg Cc. (2 subsidinry of Gulf Cil) and
] 3 B
Commoreal*h M1 Refinery Co.y i1mpert their crude fron Venezusla, Sun o 1'c

-

instal [otron of o 50,000 2/d rofinery 1o dae te be ~ompieted 1n 1970, [hex

is masc.ve rotrncnenicals cxpansicn and thie eypansion has beern in woociatior

with the refipory activities,

v -
< ATIGLCA
1

In "wunaca Usso completsd in 1754 a 28,000 v/4 refinery. its crude comey
from Venezue 11 and productien is ained it local consumpticn with the smali

surpi 1> exprrted to neishbouring territoriea.

Domini~an Repubirc

No reference to refinins wes discovered,

_l/ Source: World Petroleum Report 1969, p.52
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Virgin Islands . .
. - I , . .
fose 1. irern bstareas Corey heeoa 160,000 v/l refirery in the U.S.
4 - - +
Vive:n lolanato. cann sbout 7870 of its supplica fron Jenwzuela and the re-
mainder om . trooa. Plane are onopord tor exoanding thear hydrodesulphurization
plant and v o oot ¢ vouwin st
Lntigua
The West Intiec 701 Ras w11, 000 r/4 refinery in operation since
1967 1n irtigan. Thodgner sroaron ders are Nitonos @ alieco Internaticnal
(Standard or Tato.oo, dou Corro froo the Middle East producis are
shipred 10 pousht wr ow werr s e
Barbadoe
In Bart  ios Toblte vhodos Union Ml operates the smalles refinery in the
Capibbenn (000 o “vaoe ooww fres Venczuela ond production thus for goes
o lecal erpownpty o
dartinigue
Tre “artint pae v, ne Ao Inffinoee des ~ntilles i3 ruildirg = refinery
which is dn» 40 be completen n 1870,
Jak ..ha Li]‘
. - - N . . oL - 1
New England Petroler L4 Stesaned v Cuinfornia {with 65 and 3 157 .nterest
respectively) nr- line - refiners o f crout (00,000 c/d capuf‘ty in tne
Bahamas., Thic 1g th. jargest rew votlinery 1. the roricn and the planned com-
pletion date 1¢ 14970
Petrochenica'c
Cnoe ihe pe rol-w. sndustry fimoted ste concepn to the producticn, pro-
cessing anl 4.~ tr barion Soteatew . boter peoduciion of nemicals tecane a
major cencern and todyy s 0 T o cacee nave axpar ed thear energy and
natural resouroer oty , ©n looomd R mue Loar ruels, s One rene
son for thia crionrmenre apte o ey oy v vt i b oresoureer activities s
that, wiith the trernd Cop prun enorgy o te tranoformed inte secondary energy,

.
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the sources of primary cnergy have tended to be interchnageableﬂand to be
governed lurgely by questions of ¢conomics. Thus, whether electrical energy is
to be derived froz cil or coal °r water power or nuclear processes tends to be

determined vy eccromic ccavenience.,

While pnlicy fermerly planned on the basis thas 0il and naturzl gas had a

securc and cisins chare e Supplying the demandi for energy, 1t is now clear

that im0 foiuwe any under certain circumsicnces nuclear vower will be an

increaningly =trovs competitor. Considerztions such as these have been among

the stinlunts irducing the cil companies to diversity into petrochenicals end

even inio nucleanr development.Petrochemical activities arc summarized in Table 10,

7ﬁ{ﬁﬂ#£/

In 1967 the deerhmen@ announced the construction of two fertilizer plénts.
The plans were baséd on: 2 contract with the.U.S.S,R. for a plant to produce
135,00C tons of ccmplote fertilizer annually; o contract with the United
Kingdon: for cavpacity to produce 285,00C tons of ammonium nitrate and 180, 000
tons of uraa annuz=lly, These were in addition to plants already under construc—
tion witn goals of 400,00C tone of nitrogenous fertilizer, 220,000 tons of

awonium nitrate and 8%,000 tons of vroa.

It wis reperted thal nigh prescure gas wells were discovered and that

some of this gas wac olvendy beins used to supply a thermoelectric poewernlant,
& N £ DX b

Trere wee developments in the salt works and there were plans for sub-
stantial increases in procuction of salt, This could, conceivebly, in time
have pocsibilities for caustic soda and chlorine producticn, with implica-

tions ror 2 petrochemical-s progranme,

L3
- —er ———ara— .

1Y/ Eecruscice of Internavional Distribution of anydrous immonia, Lo
WoJ. Haude, in Siudies in’ Peirochemicals, Vol. II, UNIDO '
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Puerto Rico S : e s s

The Intérnaticn“l Petroleum Encyclépeiial/ states that Puerto Ricc's
"petrochemical facilities mak2 i iac petrochem:cal capital of Latin America®.
In the lighat ¢f this ioportanc: it 15 prepesad in this cectien to deal in
solr detail with the presont situaticn in the island and to attempt to
mention somn ol th: fastors which Yrcought =bout tne develcpment: Puertc
Rico’s petrochenico’ indusiry nas 1tz origun in two modest petroleum ro-
finaries vhich wene on ctrecam 1in 1955, one cperated by Caribvean Gull lle-
fin~ry Corperation and th: othe~ Py Commonwealill 0il Refinery Comparny. The
petrcchemical piav* was then ativacied vy fesrizloekk from these ard primarily
ty Ceveo. Tn 15G5, 77 17000 Toteeleon laid ¢uom o2 second major ccre facility. .
A third major cora “aciliys, o be cperated by Sun Cil, is now in the plan-
ning stage. In 1962 tL~> lZecnonic Dtvelopmert‘Addinistration 4nnouncedg’ that

58 petrochenic-l cuima*tions were cu ~iream.

Pusrio Rico had 47 estadlishmewts in thy chomical and allied products
industr; (empicyirs 1,695 workors) an 1950, awd in 1969 over 102 plants
(employing 3,700 wcrkers) with plans for estblizhuent in the near future
for 51 new plants.,

The petrczliicmical onirrrrcnes are acsvelopirg as a corplex of satellite
plants around core facilities thet molie available {eadstocks for further
processing. 1h2 f:llovirg a>c some of the majer projects and the ccmpanies

involved;:s

1/ Internatioral Peircleus Ency~lopedia, 1969, 1.80,

2/ The Petrochanical Opportunity in Puerto Rico, The Commornwealth
of Puerto Rico, 150, : e e s

_/ The Chemica’ and Allied Prccucts Industry in Puerto Rico,
Economic Develejnent saministration, Pucrto Hico, Jan., 1399.




o

— ID/MC.32 /71 Rev.1
Page 13

Commonwealth 0i1 Refining Company (Corce), in Puert- Rich for mere

]

than 10 JEATS) operates <nooil rafinary (115,079 /) and e gk

largest arcoatie Slantoar the werld, Tt produces mretly tenzerne,
mixed~zylenas and seme orthe—xylene an? tciuene., This cere ilort, en

the baszis of plins LowW.proceeding, 1s to be expanded bty f1f+y ner ~nnt
of existir.- Serat 1ty ard has, or thn hasic of thoce intermed: ates

ttractei the f5llcwine satellite plantsg:

-7 7 Shell €a. of Mierte Rice rag jeined with Ceree %o orerata a

i 8 mllicra petrocheinical plant «ith an arnual oroductien of 30
willion gallens of cyeichaxare which 15 A rmportart raw mater:al for
nylon. Scma of thgs ou.pit is marketed in Wertern Eurcpe by a Reyal
Dutoh Affiliat

Hercer Cremical Cor rperation, jeintly with Cereco, has constructe
a plant witr 100 ~iilion pcunds cf nzra:ylena capacity which i35 4~ 1w

substantially exparied, The paraxylere is for expors to <he U. 3,

R Pittcburg Plate Clag- Cooy Joriptly with Copas

lalal R R I N
omn E DR el

T e
) Fars} Wk 4

ethylena plans, e tulk 9 preaicryog, fe intended o sersice ot

o

satelli<: ~2arsn vRISh are to he €3l liohad,

vt Styrochem, . subei liary or Corco, apara*tac an ethyl benzern: plort

and plans o Styrere plomt, * '

fal

A.R. Trace Co., in a Joint ventws with Corce, 15 burld ity an

oxo-alcokel piant, A : -

Carribean Guly | efining Co. oparitias a refinery and rlins £ LD
sion. Fuerts %ic( Cremica. Cowy a subsidiary or Yeoker Chemical, ro-
duces phitalic arnydrids aad plang projuct:ca el oolyvinyl chispide,
Julon Carbid- [Trducts ethylene, eretrylene, acetylone, butadiere oo
gether i nmeer of ¢ ther nterrediccen ot g »lonaning expansion,
Phillips p.7, c/ps VaCey a subsidiarg, o rhrllips Petralewn, crerotec
a larce core Slant yieny Trcilities fon producin.: bernzern, yolehexane,
together with ¢ her rriertaaiates and nas attracccq Fobe ers Internzi: ool

-Corperation +o precuc. nylen, Reienheld del Carite -peratesg o vinyl

acetatc culsien plant, .
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In associaticon with the petrocheaicals enéerprises nrojects are being
discussed to proiseo: coupper fror sulphide ores which are found 1n Puerto
Rico and from wiich sulphur ta3 ‘o be recovered far the production of sul-
phuric acid; ceust:c and chilerins elecirolytically.

1

< Y
The Pusrtc Riern Deor-omie Dovelcpment Ldoinistratien has anncunced
that it expucts she Themicel ond Ailied Preducts Indusiry to invest abcut

Y
!

1.5 billicn in Puerto Rico cver the next 10 years.—

Dr. H.C. Ear?cn, Dive~ter of the Office of Deoroemic Research in Fuerto
Rice'as Beconcmic I?n‘fr~”!o§:1en'n acrminiatration in 1957 presented}/ a paper en-—
titled Puerte Rirc's Tnductirial Future and his discussien centred around
figures wiich had been rrepaved in rel.tion to the year 1955, i.e. scme 14

years ago (See Tabple 7). i raper descrves attention in that, written at a

time when petroc. wicalc ~hcuwedl only tertative sigra of development it indi-

cates some ¢f the wcncepts “n~. lay behind the planning. The key estimate
was in the first line where reference is made in this planning review to
6 refineries. This win o maior assunptien since at that time there were
enly twe refineries in crevat. o 1n Puerio Dico. One was small with an out-
look for e«pension that was wioo® iy Limited - 'nething in *he prosent
nature of this riiinery rperaiion that would lead one to believe thatl any
substantial expansior of <1l ce:ining vas economically feasible for Puertce

Rico'. Tne view zbt +ho cthor rorfinery was quate different because sub-

stantial exparsisrn was lre~tv planncd in rrder te bkring the Corco relfinery

_1_/ The Chemical =t Allied DPreducts Tndustry in Puerte Rico,
Leenomic Develcpment Admindseiratien, Fuverto ico, July, 1969.

2/ The chief incent. ..e c¢fferei by Pucrto Rice include:
(2) Ta)' exe  tiont

A qualitiodl onerical ::.’;:‘a‘:f::c':':rwr can qualify fer tax exeapiion for
10, 12 cr 1 yesre froo all Cemmenwealth tazes and resident stock-
holdcrs o < mnt fros taxer en diviaends during the exempt period

¢f th? crevvien,

} ; entions ray be available on lease.
A s;w:*ml niv crozte hoao been organizcd to help neet the need for
Speci‘fic :'ullr. : '
_;}/ Puerto Rico's [ iasirial Fufuve, by .C. Barton, presented at Sixth
Meeting of the Puertc il.~nn “weorncmlces Lissociation, Feb., 1957.

Sk
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up to a-large enOugh'aize 50 that its cutput of refinery gases would be
"large encugh for an efficient petrochemical operaticn. Other information

which the Lronchic Develcpment Administration had at that time was that
Union Carbide would build a plant to use the refinery gases from Corco to
manufacture ethylene glycol and that Union Carbide (or other interests)

planned to t-1ild a second plant which colild presumably prccess the athylenc
glycol.

The Economie Development Administration had now come to the conclusion

{ that purposeful and cptimistic planning for expansion on the grounds that

{ that there was a "natural” aanntage for petrochemicals. The viéw was based
"on the circumstance that tlare was an imbalance in the complementary demand

. in Western Eurcpe and in the U.S, for patrolewn products. The demand in the
U.5. vasz 5USWing more rapidly for motor fuels (due in part to a liberal tax
‘policy and emphasis on travel) than fer fuel cils (due in part to cempeti-
tion frem natural gas ard coal), In Burope the demand was growing mcre rapid-

; ly for diesel and fuel o4l (due in part to Eurcpe's limited coal rescurces

k and to the post-war industrial bcom) than for moter fuels (due in part tc
high taxes on motor fuels and to *he fact ‘he Europe's posti-war rrcsperity
had nct yet teen fully retlected in the upsurge in motcr and cther travel

~ which was later tc come).

Based on this situation, the Eocncemic Deve Lopment Administration

argued thzat new »efineriocs within the U,S. tax boundaries would need t¢

8ell some of their fuel oil “0 Burope. The cost of exporting reduced the

comparative disadvantage of refiniag in Puerto Rico vis a vis refining on
..-¥khe mainland, Having assumed tha’ the refineries could be attracted to Puerto

Rico, the Eccnumic Develcprment Administration set out to persuade the Eppro~

E priate interests that netrochemicals were a natural supplement which could
é and should follew,

Since the patrochemicals industry was heavily capitalized and”largely
; financed with torroved funds at fixed rates ¢f interest income tax charges

would intimately affect net profits. Looked at in this light, they argued,

§ location of petrochemicals in Puerto Rice would, because ¢f exemptiors from
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property and income tax, hold out great attractions for the investor. In
consequence, the reasoning ran, financing_the vetrochemicals projects could
enhance these naventages still further by re-investing protfits in new tax-
free enterprices in Morto 2ico. it was aleng these lines that the argument
ran and that farten, discussing 1905 figures, when only one small and one

potentiall, luryve refinery nad heon estanlished, observed:

"Taese firdis-o, tazether with recent orometion experience, lead
us to believe that ... we may get as many as 6 refineries and
6 petreccheriicnl plaats turins the next 9 years ..,. Thers will

be a 5ionz ircentive for the ovners of ihe first refineries and

A peirochemical plonis to ro-invest their carly profits in new tax-
o free enternrises ..., ®

It is clear “nat a2 rajor force in this development of petrochemicals
producticn in ucrt: Ric¢t is *he policy end influence of the first core of
activities. iUne misbt rake special rafercnce vo Corco which was the first

“eore company, wh'ch was incorporated in 1953 ard which was capitalized at
240,00C dollars. 1n 1956 the capital was 6 million dellars and vz- value

2

* shares irvcrear:d fror 2 cente tc 5 dollars. The share capital further ad-
ol . : . i/
vanced in 1457 t. 100 aill:on dollarse= Tt ma iy te noted in passing that
thechairman o1 thie Comyany was e T. Loscoso whom many regard as one of

the chief architects of Fuerto Rico's modern econcrnic develooument.

A fur® hpr cormentary on the achievemen® of Corco is that it sigred
“an agr“emean 1n 1907 with the Institute Venezuelano de Petrotuimica
(IVP ~ the.Governrent agencv) for the develnpment of a larae petrochenl-
N

cals complex in Jerezucla. This seemed lik=21ly to glve a fllllp to produc-

tion of petrochenicals in Venezuela.

- — e S =

i&/ Weller Skinner's 0il & Peirolewn Year Book, 1968 “'; .

g/ World Petro]eum,‘Jan. 1668, p. 25, v
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In summary it cen be said that the Economic Levelopment Administra-
tion based its promotional activiiy relating to petrochemical expansion

on three main se)ling peints

(a) tax and related incentives in Puertn Nicog
(b) establishmont ir Fuerto Rico of re“ineries in whose success
davended on:
(i) sale of mcter fuels ir the U, S.
(ii) sale of fuel oils in Curope:
e ,(c) encouragerent to re-invest prefiss from refineries in petro-

chemical expansion,
S|
ATrlnxdaid/

Trinidad's oil production is mmall by world standards. Nevertheless,
refining c- maenced in the 1920's, almoct as early as -he besinning of

commercinl nreduction of erude. In 19¢8 there were 3 refineries

(a) ore 350,000 b/d operated by Texaco Limit .1

(b) Gl L;,Ou) 0/1 " ¢ ¥ i
(e} one 70,000 b/d " “ Shell Trinidad.
There was in additiion cne bateh still (H¢ /d) vperated by B.F

~in the early stages the firat suirochemicals svelved simnly ag DY =g O
ducts of o r efinery. The first were crude naphthen 2cids recovered frop
the lyeo liguor, used fer treating gas oils. In ~pder cf apperance  sulphur
was next and came to be produced in quantity frem refining or-raticns whon
one refincry decided to help meet its need for sulphuric acids by censirue-
ting a Claus Kiln zad recovering sulphur from hydrosen sulphide 1n the ro-

)

finery gasas, Caprcity for elher rrocesces Folirwed including: ~atdytic

cracking, r

@]

ferming, alkylation, lsorerisaticn, pelymerisatien. The petro-
chemiczl products incliul:: norenes, dedecenes, henzenc, tolere, xylones,

aromatic solvents, normnl paraftinc, di-i1scbutylene and cycle-hexane,

o s—

l/ Sources of much of this information are: Thy Petrochemizal Industry
of Trinidad % Tobago by DJHLN, Alleyne, E.L. Bertrand and revised by
Lu LISCGI‘.
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Metural gas bugan to be ushd for the production of ammonia in
Trinid:l 1o 1555, Th Cnierprise deserves special mention bocausc of its
ertriting cn Trintdad a petrochemical industry as distinct from refining

activitios =

H

d1oiinetion which, admittcdly, is one with less ard less
diffurencg, | o | ’ ‘ ‘ e

Trirogun:

At the bezimning of this decade both the consumption and the production
of mitrovtncous Portilizers e largely cencentrated in the more highly
Acveloped. yeonomies, There weig, hcwevef, 1ndications {ihat, with the spLredd
of insrmev.on, the sharpect ristng trends in consurpiion would bo 1n trose
arcas ol toe world vith larme ronilitions and low y.olds 1a asriculinre. Two
thirds of the‘world's popalation in 1he develcping countries consums: under
15 /o of 4h- ch:mieal furtilizerss the othner third of tre world's populetion
in th. mere incuetrialized counl oo consum. 75 L, Too atirogencous furtili-
era hav. (r shoving o fagles g€rcwth rate than the other twe choemical
fertilizors - phoephote aad votagsiun,

Up to the 19757 's procers o aqen.d on coal! provided sbout S0 | of the
world's nriaonia and cluciioly s aydiesun rost of 4he rest. Becausc of ad-
vantases of cost, cvdooson g wrereasingly derive? from natural gas and
potrolovim so that by +he carly 1965's abcut ane third of 4+he production

of world aruon.a was tased o, corl and th. trend is fop onty apout 10 ,.

R s e

w0 gore from tha* sourcs vy tne 1970's. Some of She chicf factors increca-
8ing depordonce on ratupael gas and petrolour arc - improvercuds in tech-
nology, (c¢.g. more «fficient cat=lvets) . 1mprove. cnis in transportation

and storo. {1nc’uiing Sva~goran tefrigiration toKGrs). cconomics of seale

achicved 1n lapg.r plants. “ttrogen productior calls for =apital intcnsive

processus ard firmed charpqes (1ncluiing dorrecration of 10 %o plant 1nvestment !

costs ond 10 . for inturosy o capite

o

i lnsurance, texes) acoount for about

40 L tota) manufzcturing ccsts. \

In this convoxi Grang Yoen uxponcion in nitregen |, announced plans for
en ammonia and urea plant in Tenniosoc, to be followcd by nitrogen ventures

4 -

in Wect Toxas, orgh Caroline, tho Fad—vost, Trinid d #nd Muorto [{co. The

Trinidad projuct car. about aftur 2 morket roscarch ond development team of

. .
~
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% engineers and econcnists made surveys in the Caribbean. A subsidiary was
established, Federaticn Chenicals with Grace owning 43 ° of the equity, he

rest owned by instituticnal investers.

Some of tho attractiens offored Yy Trinidzd were known rescerves of
"hundreds cf billiors of cubie fecﬁ“i/ of natwral gas with nev exnlorations
disclosing ncw ~upplivss tho low pri~e of natural ges mnde it pessible to
produce wr.:onin an 310 te 5 20 clerper thern on site productinn in Carolins
and cheaper than in the Middle “act (See Toble 8); Trinided, with other units
in the Caribbean, being Zozvy ooasuners of nitregen fersiliczers (particularly

-

for cane) provided » Dasic demestic demand; the petroleunm industry and 1its

. processxﬁg pvilaats. lon: estoblicned in the island, made availzble a lavour
force having pertinent skills; Government incenti we legislatiorgy included
pioneer s*tatus. Construciion o1 sz plant (at Point Lisas, Trinidad) began in

1958.

. a— o 2——

.L/ The Grnee Log Mall Issue 1952

g/ Trinidad rzcognizec that 1% lacks one of the main stimuli for a growing

petrochenical ‘atustr: - an aoprecizable home market for the products.
In the circussconcos the Gevernment has introduced varirws institutional
measures to help th: srrousien of the still only burgeoning activities
"and these measure: includa: .
H (1) extension of tha date on which the income iax holidayr
' commence s to 4 vears after the Songiruction of the factory;
(2) exemption for 10 rears from customs duty on material -
used for construciing or eqipping the factory; o

3) a 10=ycar income tax holidav:
J 7

j (4) exernpticr ‘rom export duty on the petrochemicals
{ manufactured

\ . . T . - , . “
(5) Brélipolon tron custons dutiss on Luppliles nct wanufsac tuced
locally;

(5) exemption *rem income tax of in’erest received on certain
loans to petrochemical naniracturers;

(7) the right tc compulsory acquisition of a "right of user"” of
land, relating to the manufacture of an approved chenical.-

’
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:In the third year .of operaiion Grace dec¢ded to exploit. Trlnldad'a
location in relation to world markets, constructed #hat was then the largest
single train ammonia plant in the worid (235,000 t/y), brought into use the
world's firct sea~going amionia rofrigeration tanker and embarked orn what
was now primarily an expdrt oriented programme. To complement the Trinidad
operation - ajor teriinal, stornge ana conversion facility was built at
Wilmington (Hcrth_Cc;olzna) vc raceive impor's of ammonia o he zold <l rect-
‘ly, conve“m d ammonium'nitrate, calcium ammonium nitrate and othar nitro-

genous comco¢nds.

In 1957 tha project: increascd its natural gas consumption by 40% over
1966 and in. 1965 by 145 over 1%57 and the output of anhydrous ammonia from.
209,Q00. short tons in 1965 to 561,000 tons in 1568. The plant now hag a

rated cavaoity of 540,000 tons of anhydrous ammenia.

e
i . Vo

The cost of producing anhydrous ammonia is closely associated with
size of plant. Thus, 2 viewn reforaing natwral gos plant with gas cosiing
$ 0,20 per ICF and producirng 100 +/d (cquivdlant to abont 33, 000-%/7) had--- ‘
a production ccst {not insluding depreciaiion and 1ntcves+ on capital) of .
under & BQ‘pCT‘tOn, The corrasrondirs cost in a 200 - 250,000 t/; plant
was reduced to somuethung ligc¢ o 10, This explains how it is that the cht
of production of arnydveus wamonic in Trinidad's 500,000 t/y plant "can be

- .. 1
regarded as one of the worldis lowest".™

.

The-production and exrcort data on nitrogenous products for 1966 - 1967
are shown (Ses Table. Q\

v o .
L AN | ' . '
e
. *
- 0 .
~ I3 ! . -, " .
i a Ty
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- P . . . ) .. . :
e e B . .
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1/ Economice of Internationsl Dl*brloutlon of Anhydrous Ammonia,
W.J. Haude, in Studies i Petrocnemicals, Vol. II, UNIDO



The Eo@l};iﬂaiﬂi;cru__rrggturaL;_;gs-bas_ed peirochemical industries

In this sect ar o the paver g gtrategy £or *he further tevelopment nf
natural os- used podnstries is entlined. 4c tho present T negt of the
oil fields under acvelecment v Tvrinidad are cetroleun recerveirs of the solu-
tion gar drive type ¢o that *hoe toval producty r of natural gac ie largely
depencont u ~n the level of srude otil rroduction. The production of pas now
glande .t 410 rillicn S,C.D, per day and thic 1o atilized in the fellowines
ways:

Per cent

Petrochenisal manufacture 13.5

Power goneration S o 6.5

Refinery -nd c.:field fuel | 25.2

Re-iniection 1n's recorvoipe 14.4

Flared, vented or otherwise wasted _40.4
¥ R 100. 0

Over the prst sis years there has beern a steady increass in the T~
ntity of ;22 sreducs alihioweY thews have been signs wiihir recent nonthe

-

. : ) A : . i 3 e S B2 4 TS - 4 ) ~
that this trend P9 1ikelr Lo to reversed, The axrunis used Onr the moru-

fectura of ieirocitemiconls as fuel and for secondary renevery purpnges

Pl
have, howsver, rermained “ubstant .ally econstant, oo a result, inereacirg
quantities of o3 rewaic unvtilised. T4 is felt thaly taking into account )
tho problem of -messures and Travepninel lecaticr of seurces, seme S0 omille
ion cubic feet per day cf ihe a8 at presert beirg wasted could be made avail-
eble for industria? use,

The avercge cempesition of ‘he natural gas produced in Trinidad ts

Volume, per cen:
Methane 871.7

Ethane 5.6
Propane 4.5

. Iso-Butane | ) 1.1

.. N-Butans : - 0.3
Carbon dioxide . _0.8

AN . ' lw- O
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Kyd-ogen, nitrogen and hydrogen sulphide arc present in negligible
quantities and tle gross colosific value ol the gas is 1150 Biu/cu.f't.

Eowill Toowee s L e arety pewdnmivep e o methgne and would

theret ro apress 0 ta o f U0 ad g [ the sroduciicn ot clefine and
more -o.piel o Urocacocns, oLy 1.5 o the cvailadle pas 1s at rresent

beinr o coa L the pefaciure of petscehamicals and this supr-rts the

5 vono/day
? 5 o n ?:/’;"1 {1’\}’

T dys o ~ 4
Tho o T s T i e e 2lopmznt ‘n . petirocheiical sector have

bern vov ) coo b oot dusea vy T sybistartial juantities of
a8y bl Lm0 T D e Uouth Bagl sga L of Toinidad by a major
intore=siog Cooncmi Ths aempry s Deen ongaceld in evoloration
ectivit o L PR Do 3w an are s ouaead Uy Lhe lepile.
limit .00 v o sl s seoe Teveral wel L onave 3000l to pe drilled
PLLIT Y0 A%7 el Tl oot o iey o C1'y natuwowr rag er corlensate re-
SeTVed 1o o fhin e, Siod ool tea Preaent evolence appaears to indicate a
potentiol daiiv iroiiciiops AF 4L NICE TR AR S 238 and 200 barrels
of con@"Nbita o020 TR s e addition 1e v 260l preluction which
o5t of the
gac diszover i v "siad 1 cendensote reserverrs ard the estimates asswae
e formation

1
1 94

that 7070 of che o Proans Y vondd b secylicd amd rerturned o

In ories 4o cripseve fh L Theieney of restuery o the vaiuable condéensate

tecause o the limited 1noala- vl oleroral navkets, any petrccnemical
develcin ' briwd oo Ly .e S dac vensties mast, of receusity, be criented

towaris exzr:nhvg;or;l'P:pcr{ favkets, Tnis foctor hos dominated and will

comtitne Lo doninaue (he dev:lcpmert of ithe local petrochemical industry.
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Possible stratery ‘or utilisation of sas

The ot .mal

it brough:

46 a Muel and, 1in part

(a) Use
eleciricity (of <. ~vdar of

eqaelting,

(b) Manufacture of methare-based chemicals

acid,

and

RN

.

stratesy for the utilisaticn of Bast Coast gas is to have

where 2n sufficiently large quantities for

icular, feor generation of low—cost

4 U.5. mlls/kwh) for aluminium

czustic soda manulacture =nd a peiruchemecal 1ndustry;

is such as ammeniz, nitrig

amoniun nilrave, urea, methanol, formaldehyds and recins,

(c) ‘\qunfled Natural Gas (LNG) nanufacture.

All gas produced should be stripped of 1ts ethane and propane content

-

for use
be a cracker and ciierp key units

lytic caustic soda plant and a

The ruackereiruid have = capacity of at

Such a Jarge unit is required in

and surme.r he

AL cracker feedstock, Fased or
would be an aluminium snmelter,

pelyvinyl chloride

order to achieve

this strategy, the core plent would
an electro-

(PVC) unit.

least 1.2 211 1o0n tons/annum.

BaXimum cconomies of scale

which »xi5t in the major export morkets,

The plart must, of necessity, te 1 lev sost rreducer and weuld form the bars.o
for the .arifacture of PIC, polyethylene and polystyrenc frem ethylene,

acrylonit:

butylene and butadiene,

1.e from pronylene and polyisoprene and polybutzliene rublters fror

Precent and estimated future prices of a selected number of relevant

products are given below:

Ethylene

Low density polyethylene
High density polyethylene
Polyviryl chloride
Styrone

Polystyreie
Polypropylene

Prices, U.S. cehnts/1b

1%9 1975-80

3.5 3
12.5
16.5 12
10.5
1.75 7
14.5 13

20,5 15
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This emphasises boih the sharp downward trend in prices as well as

the need fer movimur economies »f seale. Only a very large cracker should
X g .

produce cthyl-ue rufticientiy cheaply to meet such prices.
Feedstock for the cracler would be

(a) ethars snd propare stripped {roa natural gas, .
(b} concinsate and

(¢) raviitha from cxisting refineries, . o

The caustic soda plant should have a minimm capacity of 300,000 tons/

annum, Lstimated cnnual CARIFTA demands for ceaustic soda are

1969 100,000 tons
w72 . - . 310,000 tons - .
1975 ' . e 410,000 tons .

"Almost trc entire preduction of caustic sode would be usged in '"allumina
manufacture while the by-product chlerine (in conjunciion with ethylene from

the cracker) could be reacied ta rroduce ethylene dichloride and hence - PVC.

-

A S e - IS S P e, W S ot

klectrochemicsl nducvries — Uge of natvral gas as an energy source

The most economically simmificant use of the natural gac lies in the
generaticn of low-cost electricity for reduction of alumina and the pro-
duction ot electrolytis caustic soda. An electrochermical indusiry - and
particuiariy the nmanuf-ciure of caustic soda, chlorine and aluminium - is

largely denerc ent upon the availability of low cost power, a product of

o

vheap natural mac, ' .

Caustic soda plant

A 1nrge an? grouirg markei for caustic soda exi sts in the CARIFTA re-
gion vecaure ir1creazingly .le bauxite ccmparies in Jimalca and Suyana kre
processing their bauv:ite into alumirt. This operatior: requires large quanti-
ties of caustic sudn (0,08 tous per ton of alumina for the trihydr.te type
bauxite available) vhich ara at prescent beoing imported. For every ton of
caustic produced by the el=2trolytic process, 0.88 tons of chlorine and

0.025 tons of rydrogen are produced,
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Under pest ractice figures as low as 14,000 - 15,000 kwh per ton of metal
have been ~omroeved, Allowing for conversion and step~-down losses of 55, nor-
mal sene oion riiontenance and unscheduled cut 2ges, 1Y will be seen that a

abcu* - ¥ gererat ngoocwnacity 15 needal te support a ton of smelter cape-

Jarie . in general, conveniion=al tnermal power cannctattain the low’
cosus ol th chespest pllrceleciric nower, ndvantages of location may of f-
set the Lisour 2norcy cogis. loreovey, inexoenzive fual sources could be

used to geroraite *fhorme oowar at pricss attraci ive to the aluminiun industry.
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"he mower resuirement of 2 L2, 000 Sons/annum elecirolytic caustic

god plit o 120 U while that of ~ 220,000 tor?/a.m:wn aluminiun smalter

—~

~ R R T - . . - -y S ; H
\Convertine iy 20 of the sragent regional production of bauxits) is 400 MY,

The powsr roi rer. for additiornis: netrochemicnl units can also te concer-
vatave s coetiante s o TONHL Toownll e sesr, therefen~s, that the total ~ome
plex vt —epasre the entire output of = generaving plent of €00 11, BfFFi-
cient perorotingy plinte new tend Yo run to this size or larger. Prcéent

trends v Tooete Tt
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ges~biarning steam generating plants

of this c-r i, oo be onlh for nbeut § A9 new kw in the early 1970's

The v pror ] ormroronts of cost of penoraiion - fixzad charges an?
operatins costs - mev oo ounmed tosctler as [rlicust (1) fixed charges of
15 per cont, 12) capital st of © 8% rer ku, 2nd (3) 90 per cent plant
factor, whren » whinatien noliles 1.7 mills per wwh fixed charge, and (1)
c;cistz:.; S ceste of OU% cents per ullion sty (2) ©,000 Bt per Fwn

cal rite thio coobingation equar to el costs 0.8 mills per-kwh}, and

) Cther opern ne costs of .2 a1lle for 1.0 malls per «wh operating cosis
or a tot .l oot o P mills er ewh. vhe torle velow shows the relation bet-

3

ween Tuor Costs ond snersol cttfic.ency. : L )
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(b) Implementing the following gas-besed complex ' IR R

(figures ere giver 1a tors/annun
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Inz sitvetiorn

such as exists in Trinidod - 1,e. where conside—
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were virodarcing contrele on tae ndastre el otipe o curnl e snd

distrio . com I the lats 1030 llexi oo erpreprr - ted the aerets of

its votarn Lionnl 7 v the 1000 e Veneracle negiticted 1t cone
cessinnn sl one Liras becspe onadlern for oot sther mooior Dro-
ducer.: in the 14 1 L0 e,

Ele iny peris of the unrld hove lected 1e cenl ~nd cther cour-

ces ot rncre m ihedr nregent anci/cr paet, o1l hoo nlwvs beon *he ehief

fuel :ir i i1y ‘nerics. Trus commrrnt jon
seme nioon i L9, 10 the cose of eorl, hao increace?! fenfald 1

the ¢ -0 v ¢1l, "Mi*h o

e

Toon anberminglod weth the ceurio o oo me T
devel paert in countrice .nfluenced 11 mci of 1harp celrtierl thirliing

by thv toe1nlist movements in Hestern Tuncpe, recatieal relictes am

many instanocoy eontinued fo urge modification of the moont nonce o f

oil acir ticr in fhe privete secter. Thore hagy thraretore, Lecn nnd

continos t o he renersl aercenert cver s wide ereatrun of politics]
opinicrn 1o the reed for ncre cov rol ~f +he corranies! tetivities.
Different courdrics, ot differont tites, hevue rnietenie. thesa ot i--

1 I 14 & A R N, e ey . S
VUGS DN Ul TGt W0 e Tl e Vel lIaen D Luniorerevant o uwo otnis 1ngne,

as far . tne preoort sorver is concerned, ore thoce whao have precepdlw
i3 1

g In m1d=-1060 B7 anrourcesd 4000 14 w3 curtasl ite orerat ong
i, in Trinided, dtributine this decizion meoinl s oo Jeniining revorves and
high tprodu~tirn coria, Presuntbly, one of the rcocons Tor higher enets '

was that, unlike Tevaco and Chell, BP opernted re rarine wellc
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As pointed out earlier, nmarine yields'are mach higher (about 250 b/d

cempared uith 2N W/ far ot ha lama b 2lls), 7, =hila continuing in poo-

ductic:, wrillel no nvells atfter eorly 1307, 1 attempted, without

gucces™ at fiosty Lo sell 1te onshore propertics.  After some ragectiation

the Sovommment areocd to ~urchinse BP's egeets (45 ! in 6C.Sh, 55 <% by

deferred naomoin 10 i ). The Tovermment than 5ot un & state oit com-

Pany to e Cporitad 11 ecnrimetion witn e T ovos Tetolewn Corvorztion

(Toxas). e TVOy omohioin ef S0 0 5C omership agvec? on plans for

develo ment cremiions, oy in notealesn and netrochenizals ' | ;

L ocuestion vhicl, t?ze‘;@t\mg, i5 recaivins attention, not onlyr in

the Carribean, :5: it goa~ rodification of pal “tionchips is requisite and

i one mmovation fe te be o ot ional conpony, thet kind of pol icy should i
host Governsnts trr to -7 lerent in order fe gecbra optimum retums in

. 1 . ~ . ER 2 PO R Taq ~-' :
the lei~ and sbo 4 run 7 0 ¢ - ~ibulicn %o +hin Jdicussion has “een,
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amons ciiicrr, Jhe pones "Uarticinabion versus Nolionalization, o better
meons to survive” by U Yinoo" -xd the ddsovoisiene which fallo
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tien by the noviomel 210 coupiates (0fF the beot e 2atTieg) in the nne-

ration of the m-ior inier»a —onal o1l corpam et upstream 11 the produ-
cing operetion an: dowmssmeoms ‘v the 1 sket. His “heeip ig thet parti-

cipaticr iz betdor ond noclarehTe aliorn s e to nationaliratwen,

Netionadization ndveoreely offrets the exportirver countries in the sense

that the mojer interraticnal somDovles buve in the past and precsent

p LA ek . A ; L. : : R o -
succendod 1n mointoining cvaey nrices n the ccpaumer marlzet. With the

spreading of retinaolioat<or fiara wonld be 1i4tle incentive to fipht for
the naintenance of emide ve On *he conirosy,
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a Hiddle Frst Drnovomie Suwmvey, Vol. W07, lio. 33, 13 June, 1969,
pl). [} ('\ L :\ CU

b Petroleum Tress 3ervice, dugust 1967 . 2652 et
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the interest: of the o1l compenies would then be idontical with those
of the ~apoving countrics, 1.0, to pay as low prices s roosble for
crude. Jfo ot pliciLg o Bhlu aprgunout oare:

(1) v produc: e cownt ries, n the torocr 28 Oordevrly marlictirg
nacd *o runport the saisrol fromewore of the orld orice
sirretars. The production ond s the chirel sewres of nrofit
cf the o1l cooventzs, “iace tha Lo hle profite O f fhe conmpo-
nies arc czlealeted on posted pricss ond sainog, dus to con-
diticrs nogotiatod over time by the hoot Governments, the com—
penter aonot ercily reduce pc*‘f*ted prices, o cogt of Aigcounte
or the rarlzet hae o Lo mes br the ccmponies, na‘r,k by the
produner esubrics. The eon menleg, thersfore, hove w interect
in maintalning tae stability cf world crude vrices.

(2) The purneae of norticination 10 not te vwereose pricer ot the

e e s b . N o - . - - N . -
nrecent taine coconoc 1P oo vere the

1

obher ond leac- conplicated metlioda, The pur=ooe 15 16 enden—

vour coocoantain orobility win the farore of wriceo of the
A 3, 1. - \ . = " : R e e
product s rnarketed oy the nstional scnponies. Tinceo the axilstaence

an well oo yrowth 1 maber of mntion-) c1l conrontes is oa
reality, partizipction dowmstreomwn ie desiz=tle 1f e growih
¢f the netional o1l cempanies 2wt 4o be hurt, bhoih theo-

selves snd tire industry as a whole,

]

(3) In elvwimetive to narticisiion is nationil i zation. The ove

natrc nalization there 1o, the wore the inter.si.oovnl cenmanies

et o yould Ttose Tincentives 16 RO AT Tricd s for thd Ezatmﬁail'i‘!rs——

ol

ucers. Tne national compzrles woula, orogres ivelr hnve inte-

veste ldentical with those of the rorcumers: Lo marchose the

-

rmdustryts producis fren the nrodun.r comnories at as Jow

m

ar oo warkd

p

e Meure o nessille, Thc; produacer o oniries, o
nerkets are concerncd, would Lo driven lo price cutiing and

price wers,

iy,
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(4) Particine® ion with the rationael comnrrries upotream is also
desirenio foince narticoipetion bvo4 i ‘onel companics
petocas it mrobacer pocrotons Alseursges ther
from DT AT dopruan ol oo,
The 3 RS i TN Lo te v
i *
rescovaticr. o T ooy poveow e hiory e 1o whash Che natizunl ,
siimpar . o T St A S O T A T SR fsole contr_obutic., f
might“‘ SESLLaL W LG soame 100 HIrOAUCCT
counirics are SrnoICus. oLy ualiod, G sieso £ abla 40 4
SLEply o conleel, on i woin It o with the wrooeron of Lhe dowmsirecn
LpETaLLnn booause itoLs b : ¢f morretr thou nove prempted ]
Porooarilclipetlss . Particiyoalier aould poovide nroblens of é
fer bhe intematlion L oconpnn oaiet L cz‘zdc.‘\;vur'ix‘.g to
MINIM L. 00 T Lo oo, Ve owrins e o S1rTerent Lvpes to omeet
4
the spoetty S A S S T 00 § AT Pl RIS Lauiner scmieat Tron
vhe point Teornuormtrionsloconnanics 1o nat, 1f tuao
edvant VodTumoiTean vortiolotlun non trreative ard 18 non-
ACCCL o ne i T o et e Tu e et r0sTa, LL0n GNe ot
pensa dontd oo lower pricns 0 srudo.
s Al N relevis e o0 the tutura ~olicy of notional
companics sucts np the anpg oo ofiehed oy Crvarrpent of Trinidad
and ToLogo.
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, Petroleun Py 0
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In trie vurvey pape:, inferoa.i n girven on tho petreleun
‘and petrochormi~al v ety in the Caritboon. Crilbean iv token to
sencompass ihe lolond territories ond not Vencemaelae., 2ata ore inclu-
ded in reoiaties o regerves, production of crude, natural pgas, locetion
and size u forias v, notrdencmienla,

Three veiros which, conh 1n ite wey , have spenial relevance to
the developnicnt of the natreleunm end petrochenical industry in the
Ceribbexn ov¢ dincuszed Triclly but ceparaiely:

(1) Petrochoenicals in Puertc 1co.

The Intern 1ol teorsleousn Encyclooedin state- thet Puerto
Rico's petrochanival froilitien ninlez 1t the patrochenieal
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Petroleum Tescrves

Teble 1

and Crude D3l DProduction, Latin Admerico’

Latin "mericn
and

Ceribbean

Tetimcted

Petroleun loserves

,
Jan., 1980

(¢O0 bls.)

Srude
Troduction

1968
(00C wis.)

eccrves:

croduction Natio

rrgentina 2,950,000 122,075 24
Bolivia 500,000 14,550 34
Brazil 1,100,000 £0,815 18
Chile 150, 000 13,696 11
Celonbiz 2,000,020 65,251 31
Cuba, 1,000 146

Teaador 310,007 2,049 151
Nexino 2,708,000 141,950 19
Fern 500,000 27,665 18
Trinicad 525,000 65,905 8
Venezuela 15,655,000 1,311,050 12
a

See Twentieth Century Cetroleus 7

Lok L e e v
stizties, J

Degolyer end l'ac Haughton, Texus.

ane 15, 1949
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. a
Prinidad's production of crude o0il, land and marine outrut shown serperatel-
s E M

Production

a

Annual keview of Petroleum Develorment in 1967 in Trinicdad & Toba-vo,

Ministry of Petroleum and Mines, fobernment of Trinidad % Tobaro.

P Daily Averase
(million bls.) per Well

1965

Land 29.5 60 28

Marine 18,1 37 216

Yarine deviated from Land 133 3 41
1966

Land 34.2 60 31

Marine 20.2 38 215

Yarine deviated from Land 1.3 2 39
11967

Land 9.7 61 36

Marine 24.1 37 229

Marine deviatad from Land 1.2 2 36
1968

lend 33.1 57 36

Yarine 27.9 42 244

Marine deviated from land 1.0 1 31

—— - o—
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Table 6 .

. )
Iroducts per Derral of Crude in “rinidad, 1963 -ad 1967
Product 1963 per cent 1967 rer cent
Lrousfoop Toteel o tes

Cobepe gl Iropane ) 0.09 0.23
Lotar 0 n0line 15.29 14.13
AVt Shoolines 0.82 1.15

‘viatl o Turtine Tuels 6.39 8.38

Kerasineg ‘ 1.59 ‘ 2.81 N

Gee/0ioael O1lg 16.75 14.01 o

Fael 0 1g 55.37 54.00

Trbe 01 Miroases ‘ nil 0.90

Mtumern 0.25 0.20

Petro-tiemicoalg 0.21 0.20

Dtre: Trodietn 0.0%5 0.03

Gag =+ Lozn 3.18 . 3.04

Tot ) 100.00 N 100.0C |

2 Third Five-Year Plen, 1969 - 1573, Covernment of Trinidad and Tobago
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Puertoc Zieols Fronomic Nevelopment dninistratican's Jorecast in 15558
of lefinerics .hich would, 15 turn, bhe~ni Dedoacy mics] I'rojects”
et Tneome Cenis ol Topleovment
<. : (" millions) (" ililiopc) {(thousond:)
€ larn: of:inerics 144 60D €
6 direcil. related
letrochioniinn]
er Dowver Tlants 144 800 L 6
3 rel-~ted Mibre Do o
or Flastic Pl-nts 32 100 = " 3
. . (’ v
aPuerto 2reo's Industriasl Muture by H.o. Barton, Jr.,
presented at the Sixth ‘nnual fleeting ol the Pusrto ien Feonomics
Aeaocintion, Peb., 1957, X
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Natural Goo Consumption in ti.c Fertilizer indnstry

Production and eports of Mitrogencus Rertiiicers
)

. , Trinidod rnd

Tobago

1967

— &

Natural cad ‘
consumption (mililon cf) '

9,309
7,829 5,519
17,145 12

Tecdstock
Tuel
Total

- —

Product manuiachured Trodurtiuicy LUDOIUS Dpcdustion
(ﬁmrttmuﬂ

——

hmoria 426,433 29947 270, SRR
. P S e o o
Amooniwn aylphote 52,755 5, 300 52,008 e

liren

,‘.4, 165

a : sy TN : Pty : 2. - ©
Amual Heview O Teiroloun Teveleopment in 1957 Teinidad ad YO0

Covernnent of Trinidnd and

tlinistry of Peirolewn and 11ncS,

LOLRS 0
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the Caribbean, fus., 1668

Froduct Czpacity Stoze roached
Joowe
J s il TLA. Tiurnoes o
I
Feri: _oor €0,000 -/ plonned
Pollentoni /g e
P A i A ~
VI Arionde 35 +/cd in operaticn
’
, by /
RISEEVESE ol Tren 280 4, 0d 0 "
Cornies Fert lizera EACRNECH oo
ceerbe i
- . !/ . N
TCambe Lt o Corn, Ao 41,600 1 /¥ in operation
B , 7
Julrharic Acid 11‘*,w \ il n
Lrronian Toarhote 145,200 + /~ moomn
Coumnonos 014, Gd
Hefivdin v G Craco 0 Meoliols 129,000 %7y complotion 2973
SoLh e Anvdyr ide 38,200 Ly i "
’ . ~ e
Conmonr -0 ' T 200 QL0 = cornlelion 1070
AR 55 BTN
ooter i . iyl ogere N.a. " "
Cromepvaaltn Brtpoa RATEERTAT) 104 1millica sal/y v aperation
casrlen s T, Hla }e oo
Y *, Ll 11 \K ” i
. a3 ;
P l\\ A 134 [ 1 "
Celeres it e 1] " LU L
selvents 0w B gonno sy n 104D

Fhilliva Yelroleus Co. Tl €4 coumplevicn 194
end Phor = oulers L8,

Cnrnivlone oueration

<
;‘
e
.
v

Ge gl o ymenlth Covlens SQ,CC'.'i _J connletion -'!.','71"'?
Co- N \
A B T LS ; -
o ~ _ )
Phillive 5oobe Dien Tonere 3,600 v/q in vpar 4104
Coye Inc. Cyoloncrane 3,000 hid T
pinyltensone - 00 LSa oon
Farsiir- o Fractions 9,300 ,a "o
R P 600 1y noo
Cyrite sl it .
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7A 3L 10 (continued)
e
Petrochenical Plants in the Caridican, Auz., 1068
Company roduct Capacity Stage rcached
Pucrto 2ico (contd.) Zthylenc 500,00 t/y 1970
F.P.C. - Corco { joiut Propylene 300,000 t/y 1970
. yentur: of 2.P.0.Industrics  Tutadiac 825,CCC t/y 1370
and Commonirealtr Gil Ref.
Co.)
Pucrto Rico Chemical Co. Phthalic
Anhydride 24,000 t/y i, operatioun
Phthalic ‘
Anhydride 24,0C0 t/y  complstio: 16568
Yeichhold Tiwmical
del Carioe ' Polycstier Resins in copuratic.
Shell ard
Commor+calth Chemicals Cyclohcxanol 10 millioa g/y
5tyrochem forp. (suusidiary Cthylbe.zore 48,000 t,/y in opcrationr
of Commonucalth
Urton Carbide Caribe Ttnylcae Glycol n.a. in operation
Alceliol Tater-
mediatus n.a. " v
Dthyluis 60C ,COC 4/ completion 1970
Butadenc 718,000 %7 " "
Cume rie: 380,0L0 </ y " "
Tthylbeazene 72,000 t/y " "
Bernzeaes and Xylenes 313,0CC %, ¥ " "
Ethar.cl 480,000 t/y " "
Polycthylence 125.C0C t/y " "
0x0 Alcohols 63,000 ¢,y " "
Trinidad
Federation Chemicals iihydrous ,
Armonia 485 CCC t;y 1ir operatl ion
Urca 75,000 t/y " "
Ammonium Sulphatc 90 ,00C t/y " "
Texaco Trinidad Cyclohexanc 240,000 ;7 in epcratios
Di—isobutrlene 45,000 b,/v " "
Propyl:..: trimer aC.000 by " "
Propyle... teiramer 30,6C0 by " "
Benz rs 5C,000 o/y " "
Toluc 75,000 ©/y " "
Ganniroor o Acids 2C 00 oy " "
Yorrmal Paraffins 75,000 bfy " ”

g/ Source: World Petroleum, fusra19, 1148, page 87
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