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NATURAL GAS BASED INDUSTRIALISATION
IN TRINIDAD & TOBAGO: A FIRST ASSESSMENT

Sandra Racha’

INTRODUCTION

Over the last few years, the economy of Trinidad and Tobago has been transformed
from an oil-based to a namral gas-based 2conomy. Ofl production and refining have been
replaced as the main engine of growth and natural gas-based industries are deemed to be the
new industries with the potential for growth in the future, The zim of this paper is 1o examine
the natre of the transformation of the economy 10 2 natural gas-based economy, and the
stralegies and policies that shaped the industry 1oday. The paper looks at the benefits derived
from this country’s diversification efforis and some of the issues that must be considerzd by

any country pursuing a gas-based developmant strategy.

Section One considers the technical aspects of natural gas as a commodity and outines
its varipus uses in industrial and commercial sectors. Section Two examines the world natural
gas industry with special emphasis on consumption, production, and reserves gives a brief
historical account of the natural gas indusiry in Trinidad and Tobago and presants some aspacts
of its industrial organisation, The stratezizs and palicies pursued by the government and the
role that these factors played in the development of the local industry are then outined.

action Four evaluates the benefits that have accrued to the country from the govemments'
afforss at diversification while Section Fiva cutlines some specific issues critical to the future
development of the industry, which include depletion policy, nawral gas pricing and an

appropriale taxation regime.

* The author is an Economist in the Research Dzpartment of the Cenural Bank of Trinidad & Tobage. Views
expressed herein are those 6f the author 2nd not necessarily those of the Central Bank of Trinidad & Tobago.
This paper is an extract from a thesis entitled “The Macroeconomics of Widening Natural Gas Utilisation:
Trinldad and Tabago 1974-1957,” which has been completed In partial (ulliilment of e requiremenis for &
Mae. (Econ),



I Natural Gas: Some Technical Aspects

Naturat gas is a mixture of gaseous hydrocarbons and impurities, the composition of
which varies from one gas reservoir to the next. The hydrocarbon constituznt ranges from
methane o hexanes and other heavy constituents. MNatural gas can be usad as a fuel, as an
energy source for the generation of electricity, or as a feedstock in the petrochemical industry.
To understand the udlization of natural gas one must understand the chemistry of alkanes that
makes up its basic constituents. The uses for natural gas can be divided into a physical group
and a chemical group. In the former, nawral gas is used in the generation of heat, steam or
eleciricity, The chemical uses for natural gas involve the process where gas is ransformed into
chemical products. Appendix Table Al contains a description of the typical constiwents of

natural gas.

The heavier components present in nawral gas (such as butane, ethane and propane)
make excellent feedstock for the production of olefins. The ethans is used o produce ethylene
and {15 co-products, while butane and propane can be sold 2s liquefied patroleum gas or usad in
the manufacture of ethylens, Natural gas is used as a feedstock in the preduction of ferdlizers
(such as ammonia and urea) for export, or for local use in developing countries with large
agricultural sectors. The domestic production of feriilizer thereforz offers a large and erowing
market for natural gas. In addiiion, because of the high cost of wransporton ang starzge it is
economical to produce ammonia and urea domestically, rather than sell nawral gas dirscdy.
Countries with substantial proven reserves of natural gas will alse find it more appropriate 1o
substitute nawral gas for diesel or fuel-oil based plants. Since the 1970°s Trinidad and Tobago
has taken advanlage of the upstream aspects of gas development, such that gas is brought from
the field and sold largely to the producers of methanol, urez and ammonia, and by 1999 to the

Atlantic LNG plant.

Approximately seventy-five per cant of global ammonia preduction capacity is based on
natural gas, the most commonly used fzedstock for the production of ammenia. In both the

developed and developing world, nitrogen represents about fifty per cent of ferilizer
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consumption, While world consumption of nitrogen fentilizers is rising, the use of fertilizers is

growing at a much faster rate in the developing countries. Methanol is manufactured through a
chemical process based on methane from nztural gas. Ninety-five per cent of methanol
production is for use in chemical applications, which include uses as a solvent and as a raw
matzrial for ather chemicals such as acetic acid and single-cell protein. The most common use
of methanot is in the production of formaldehyde, which accounts for one-half of methanol
consummption, There is a growing market for the use of methanol as an additive to automotive
fuel, either by converting 0 methyl @siary butyl ether (MTBE), or by blending into
conventionati motor fuels. Cumently, new chemical applications for methanol are being
developed which include a process to convert methanel o eshylene, a basic building block in
petrochemical production. The result of technelogical breakthroughs and new processes opens
up the possibility of new markets. The possibilities from downstream industries from the
methanol, urea and ammonia industries are endless, although Trinidad and Tobago has yet 10
take full advantage of all aspects of these developments. Table 1 below containg a description

of most of the major downstream applications of nawral gas.

TABLE 1
MAJOR DOWHNSTREAM APPLICATIONS

PAOPANE/POLYENE/POLYROPYLENE -

ETHYLENE DOWNSTREAM APPLICATIONS DOWNSTHREAM APPLICATIONS
EthylDichloride - PVC, Solvent Fim = Snackfood packaging,
Cverlap for boxss
Poly-Ethylens => Resin, File {Shaet)
Sihyl-Benzena = Styrene, Resins, SBR,
ABS, Rubber
Ethylene Oxice (EQ} Detergent, Cament, Flbers & Filaments =» Carpel backing, Furaiture
Adhesive, Cosmetics, backing, carpet face
Corrosien Inhibitor, Non- yams, Cordage & Wine

lonie Sudace Fumigant

Ethyleng Chelethydrice= | Anti-Freeze, Polyester, Automotive Intetipr irim,
Datergents, Solvents, Air duets, Signal lamp
Plasterzisars housing, Bumpers and

_body parts, Battery
cases

Vinyl Acetate - Plastics, Adhesives = . Caps & closurers, Toiletry
containers, Prescriplion
vials, Videolape cassefie
boxes




TABLE 1 (Cont'd)
MAJOR DOWNSTHEAM APPLICATIONS

ETHYLENE DOWNSTREAM APPLICATIONS

PROPANE/POLYENE/POLYROPYLENE -

DOWNSTREAM

APPLICATIONS

Ethylchloride -+

Ethano! »

Butyl Alcoho! »

Acetic Asid >

Anti-Knack -

Selvant Intermediats

Paint Coatings,
Adhesives

Intermediate to Resins,
Raycns

Injection Malding -

Madical products
(syringes, beakars,
frays, lubing) Majer hame
appliances {washizg
mashines, clothas dryer,
dishwasher)

METHANOL DOWXNSTREAM APPLICATIONS

AMMONIA DOWNSTR

EAM APPLICATIONS

Chemica! Applications -»

Fuzl Applications >

ther Applications =

Formaldehyde: Resins,
Adhesiva Plastics,
Arborlte, Plywaed

Painis, Dyes, Toys, &
Nylon, Coatings,
Pharmazeuricals,
Insacticidas, Audis %
Vidzo, Cassettes, Sis-ee
& Telzphone
Components, Thinnars,
Fiberglas, Acetic Az

Direct use as Aule 3
Fuzl Blended with
MTBE (Cclane Boosiar)
Turbina & Boiler Qi
Converied to Gasoina

Single Cell Protein,
Reduclng Agent [Siz2l
Mill), Fuel Cells,
Battzrigs, Olefins,
Sewaqge Sludge
Treztment

Direct Application -

Ammania in Solulion -

Nitric Acid
Seda Ash Manulaciure

Textile Manufacture

Urea =

Miscellaneous -»

Ammonium sumghaza,
Arrenonium nitrais - UAN,
CAN ammonia gas
pumpzad directly inio the
soil by special eq=smant

Ammaniates (agriculivral
ferilizers) used in
+hamical and
pharmaceutical industries
peiroleum indusiry (lo
nauralize acids, 5.8
buifar)

Exglosives, resins. dyas

Manutaclure af s22a ash
(incustrial chemical)

Resing, Mafaminz
Kitzhanware, Feoilizers

Synthelic ice, syninesis
of mediginal drags,
plastics, fuels,
mznufacture of pzint
removers polishers and
cleaning agents
ammoniated dental
products
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II.  The World Natural Gas Industry: Production,
Consumption and Trade

World consumptien of nateral gas has been increasing in recent years. Previously,
trends in global gas consumption were Iimited to domestic gas markets becausz of the difficulty
of wransporting natural gas. Advances in technology however, have made it ¢asier 1o transport
gas to wider and more geographically dispersed locations. Today, natural gas is transperted by
pipelines as wel as by ships. As a result, areas that were previously without economically
accessible supplies can now import and us2 liguified nawral gas LNG as an alternative energy
form. In addition, because of {15 qualities as a feedstock and as a ‘clean’ fuel, namral gas has
become zn alternative to il, coal, hydroelectricity and nuclear fuel in major energy consuming

sectors.

Outside of the Former Soviet Union (F3U), global gas consumption has increased over
the Tast two decades wilh consumption growing by 23 per cent berween 1984 and 1996.
Geographically the largest consumer of gas is the North American continent, representing 34
per cent of the warld's total consumption. Most of the zas rade carried gut betwesn and
within the USA and Canada takes place by pipeline given the large domestic market. The FSU
is the second largest consumer representing (24 per ceat), Westemn Europe (19.1 per ceni),
Asia and Australasia (10.7 per cent), the Middle East (6.5 per cent), Latin America (4.3 per
cent), and Africa (2.2 per cent). In tandem with the increase in consumption there has alse
been growth in gas production. This increase in outtumn is often atiributed 10 the impact of the
ol shocks of the 1970s, which prompted renewed inferest in allematives to oil which would
decrease the world's dependence on the Middle East. Advances in ransporiation technology
also impacted on the level of production as it is row possible to have easier access 1o several
different markets. The major reasons cited for the rise in world gas production are rising
economic growth and substitution for coal and fuel ¢il by natural gas as well as advances in
drilling technology, (e.g. horizontal drilling) which made new and additipnal gas reserves
easily accessible. Mew uses for natual gas are constantly being discovered and so countries

have increased their gas production either w develop new local and export industries or 1o



exploit these new uses. The world's largest natural gas producer is the FSU which accounts
for 33.2 per cent of global gas outpue The second Jargest producer is North America,
representing (31.% per cent), followed by Weslem European (10.9 per cent), Asiz and
Australasia (9.6 per cent), the Middle Fast (7 per cent), Africa (3.8 per cent) and South and
Cenwral America (4.6 per cent). Tables 2 and 3 contain selecied data for selected years on

natural gas consumption and production, raspectively.

TABLE 2
WORLD NATURAL GAS CQNS(UE%E}:ION: Selected Years 1984-1998

YEAR 1984 1988 13490 1992 1984 1935 1986 :',.mnI:l
Nonh America 602 605 523 658 &390 721 737 340
South & Central 45 54 ] &2 68 78 94 4.3
Amsrica
Europe 283 a2 3325 333 352 378 418 i8.1
Former Soviet Union 497 621 £33 628 548 522.4 526 242
Middle East 56 90 95 06 126 132 142 6.3
Alrica 22 0 33 37 41 45 48 2.2
Asia And Australasia 101 133 W53 79 205 218 235 10.7
TOTAL 1,612 11,845 (1,954 | 2,003 | 2,030 |2,024 | 2,191 300
SOURCE: BP Statistical Review of World Enzrgy. 1997

TABLE 3
WORLD NATURAL GAS PRDT;&I;PN: Selecled Years 1984-19856
% al

YEAR 1084 1985 1330 1892 1994 1985 1996 world
North America 605 510 820 558 706 711 731 32.7
South & Cenlral 45 83 33 62 68 76 24 3.7
Amarica .
Europe 223 218 23 225 233 246 279 1235
Farmer Sovist Union 548 718 780 728 671 670 659 282
Middle East 59 93 S 110 130 139 180 8.0
Africa 43 59 &7 75 75 85 Eal 4.3
Asfa And Australasia 98 133 30 176 201 21 227 10.2
TOTAL 1,623 | 1885 1988 2034 2090 2127 2231 100

SOURCE: BP Statistical Review Of World Enargy, 1997

* one cubic metre = 35.31 cublc feet
* one cubit feet = .02832 cubic metre
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Proven reserves of natural gas have been increasing over the past few years. More
importantly, gas reserves (uniike oil} are distributed in relatively substantal guantities and
geographically diverse locations, which means that there is a greater potential for more seeurity
and stability of supply. The FSU and th Middle East have the largest quanium of reserves,
with the FSU accounting for 40.5 per cent of the total, while the Middle East has 32.5 per cent.
Of the remainder, Asia and Australasia 2ccount for 6.5 per cent, North America 6 per cent,
Europe 4.2 per cent, Africa 6.6 per cent, with Latin America accounting for 4.2 per cent of
global reserves. {See Table 4).

TABLE 4
WORLD NATURAL GAS RESEAVES - Selected Years 1984 - 1596
{BCK)

%ol
world
YEAR 19684 1988 1990 1992 1054 195 1956 |reserves

HNorh America 10,201 10,113 9,550 9443 BAE Bath 1< 1]
South & Central America 3056 4558 480 5340 335 5760 5850 42
Europs 5852 5655 £.50 507 5,125 5450 5420 a8
Foaner Soviat Union 41,053 42475 45507 5495 BaSR 35250 57230 203
Middla East 24,817 AT oA 42045 25,15 45230 45,750 25
Alfca 5300 AAF=] 821 opz 2873 9470 931 85
Asia And Australasia 551 2 8354 9B Eder] 9.0 8,110 635
COthars. &57 &3 - - . - - -
TOTAL 96,314 112,002 119,401 138,337 141,024 133,710 145,330 100

SOURCE: BP Stalisiical Review of World Energy 1337

* one cubic mette = 35.31 cublc le=t
* one cubic dsel = 02832 cublec metre

Within the last decade, intemational trade in natural gas developed as gas production
and consumption increased. Gas trade by pipeline and LNG exports accounted for 21.6 per
cent of world output. The most critical arza of grawth in gas trade has been in LNG shipments
as world LNG trade totaled 102.4 bem in 1996, an increase of 3 par cent over the preceding
year. LNG demand in Japan rose from 57.9 bern in 1995 10 63.6 bem in 1996, an increase of
9 per cent, while total demand for LNG in Asia & Australasiz (including Japan) grew by 11.2
_per cent. The FSU is the world's major exporter of natural gas, followed by Canada and the

United States. In 1996, the largest importers of natural gas (through pipeline) were the Norh
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SOURCE : BP Reviow Ol World Enargy Gas, 1997

“one cubic matre = 35.31 leel
“‘one cubic teet = 02832 melre

American and Western Evropean countries. Nevertheless of ol trade in natural gas Japan

accouats for 63.8 per cent, South Korea 13.0 per cent and Frapce 7.5 per cent,

All the recent trends point to condnued growth in nawral gas reserves, consumption,
production and inernational trade. Large reserves suggest relative energy security, while the
variety of producers imply supply heterogeneity. Natural gas is a more cost-effective and
environmentally friendly fuel than other ¢lean energy resources such as hydroelectric power,
solar and gecthermal energy. Hydroglciric power generation has many drawbacks as this
energy source displaces people from their lands, alters ecological systems, and imposes
significant environmental costs. Moreover, capital tequirement for solar and geothermal
energy per vnit of energy output is oo high to supply energy needs. Nawral gas therz{ore has
a competitive advantage in meeting ensrgy reguiremenis and displacing environmentatly

unfriendly hydrocarbon fuels, such as coal and 1o a lesser extent oil.

Gas continues to show underlying suength in all key markets. The economic
efficiencies of gas in power generation and its environmental Iriendliness have contribuied to
meking gas the fastest growing fossil fuel in the world. Trade in LNG continues (o strengthen
and pipeline nerworks continue to expand, improving the relative cost compelitiveness of gas

over other [ossil fuels.

II.  The Natural Gas Industry In Trinidad And Tobago:
History, Strategies And Policies

Historical Development Of The Namwral Gas Industry
In Trinidad And Tobage
Before 1970, most of the natral gas produced in Trinidad and Tobago was a by
product of crude oil production and was flared, By the 1970s, effons were made by the
Government of Trinidad and Tobago (GOTT) to monetize the gas resources of the country.
The resull was the construction of the Point Lisas Industrial Estate, where patural gas was to be
used a5 a base for industrial development and the eventual iransformation of the economy.

With declining oil production and revenues, natural gas was seen as the prime alternative future
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source of income and foreign exchange. Nonetheless while economic policies for the ¢rude oil
sector were well thought out, planned policymaking for the natural gas sector was ad-hoc and
largely accidental. Few policies at the time dzalt with issues surrounding the development of 2
sound natural gas strategy, as this non-renzwable resource was vizwved not as a separate energy
source and revenue eamer, but as a by-product of crude oil production.  As a result, the laws

and regulaticns that applied to the oil sector were also applied to natural gas.

In the early years of the development of the industry, naiural gas was not a readily
saleabie product. At that time the major use for gas was as a fuel source in the oil fields and the
ofl refineries. After 1954 however, there was a marked increase in natural gas produciion.
Gas production increased from 110 mmsct/d in 1955 1o 414 mmscifd in 1968. This increase in
gas production was due to the discovery of two new crude oil fizlds: the offshore Soldado field

in 1934, and the Navette field in Guayaguayare in 1963,

There was also a corraspending increase in the consumption of nawural gas. In 1955,
the Trinidad and Tebago Electricity Commission {T&TEC) and Trinidad Cement Limited
(TCL) began to use gas as a fuel. In 1939, the US mulinational W.R. Grace commissioned a
subsidiary plant at Savonetta (Federation Chemicals Limited, or FEDCHEM) to use natural gas
as a feedstock in the produciion of anhydrous ammonia. Usaza by FEDCHEM was less than

onz mmciid (0.7) in 1959, rising subsequently 1o 2.9 mmeifd by 1968,

In its Third Five-Year Plan: 1969-1973, the GOTT noted the contribution that gas
could play in the economy. The GOTT while recognizing thal direct gas revenues may nol
have compared with that ¢f the oil sector, emphasized that natusal gas could serve as the basis
for a huge petrochemicat complex, if gas were to be found in commercial quantities. It was
notzd that the success of any gas development strategy relied critically on reliable and adequate
supplies of gas. Drilling off the East Coust was done mainly by joint ventures, thus the rate of

discovery of additional reserves determinad the rate of industrial activity.

During the late sixties and early seventies there were no major changes in the natural
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gas industry. Petroleurn policy at the lime made mention of natural gas as a “spin-off indusicy”

"(Government of Trinidad and Tobago, 1972 Budget Speech) and the major prospects for the

period were a proposed liquefied nawral gas (LNG) plant, and a liquid ammonia plant (4973
Budget Speech). With the praposed Point Lisas Industrial Estate, natrai gas in Trinidad and
Tebago was identified for upsweam use in the petrochemical sector, as a fuel in power
generation, in the steel and metals industry, for use in secondary oil recovery, and for export as

LNG.!

Subsequent govemment reports in the eighties cited many areas for investigation.
These included the sale and supply of panwral gas, licenses and production sharing contracts,
multinational participation, new acreage far development and the project o export nawral gas
directly as LNG. In the White Paper on Nawral Gas (1981) and the Draft Energy Policy
(1987) pravisions were made which guaranteed a low gas price to T&TEC and an elzctricity
wriff policy was designed to discourage wastage.? In addition, the government repored that

efforts would ba made to improve the production and distribution of gas.’

The Draft Energy Policy (1992) also pointed to the increased importance that nawral
gas would play in the fure economic dzvelopment of this country. As in 1987, govemment
dzlineated the fiscal regime for the production, sale and uiilization of natural gas, the treaiment
of condensate associated with natural gas, a pricing regime for natural gas, an insinwional
framework for the purchase, sale and promotion of namral gas, and a research and
development policy. Today, one of the main objectives of policy is to sell more gas, which is
evidenced by the many new leases and contracts signed by foreign companies for exploration

inw deep water acreage in the North and South East Coast.



Natural Gas Straregy In Trinidad And Tobago

The GOTT concluded that natural gas was the coly other significant rescurce available
in commercial quantities that would arrest the decline in revenue resulting from the decling in
oil prices. The strategy proposed centerad around the increased usage of natural gas, Asa
result, the issues of capital, technology acquisition and policy decisions had to be addressed if

production and wilization of gas were to increase.*

With the many uses proposed for naturai gas, the GOTT continued to award new leases
and increase the numbar of seismic surveys and contracts to foreign entities. Before 1974, the
supply and transport of natural gas were carried out by the producing companies. Afier 1974,
the GOTT delegated this responsibility to the newly formed National Gas Company (NGC),
which acted as the sole intermediary between producer and consumer. The NGC was also
given exclusive rights w operate, build and acquire pipelines ouwside licensed areas through
nagotiations with gas producers. The method of natural gas pricing was also changad when
NGC took over the purchase, ransport and sale of gas. Before gas was purchased at a price
that would “yield 2 reasonable retum on investment” lo the producers. Now, following the
publication of the Whire Paper, the GOTT mandated that prices should reflzct the economic and
operating environment in which preducers conducted their business, while the prices to

consumers would be subject to various principles, depending on need and gas utilization.

In the 1981 White Paper, the GOTT issued guidelines in respect of gas pricing, Gas
pricing for electricity was to be determined by principies based on social equity, so o
encourage usage by small consurmers and o serve as a catalyst for industrialization, Natwral
gas was Lo be priced at a level thal provided a competitive advantage o this fuel, as opposad o
oil, and provide maximum national benefits when exponed eithar as LNG, or indireclly as

ammesia, methanpl or urea.

Energy policies in the 1990s were enunciated in Energy Policy for Trinidad and

Tobago: A Green Paper’ This paper re-emphasized the imparance of gas to foreign
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exchange, income and employment oppormunities, and the need for economic diversification
based on natural gas-based industdalization. The GOTT also recognized the need for
continucus foreign investment, techrology, partnership, markets, and research and
development, ‘The Stwate proposed the creation of an environment conducive o forzign
investment by employing appropriate fiscal régimes and a gas pricing policy. In additien, the
GOTT provided tax incentives to encourage exploration and development of new gas fizlds 1o
service new investments in the gas sector, To facilitate addifional foreign interest in the gas
sectar, a Natural Gas Act {NGA) will bz introduced 10 establish a transparent fiscal regime for
all aspects of gas operations.® The Act is sipposed to treat gas exploration, production and
transmission separately from the Petrolevm Act and 1o refrain from a standzrdized royslty on

natural gas.

While the current pricing policy remains variable dependent on the ¢onsumay, the
pricing indicator for the sale of gas is supposed (o be made public. In addidon, whers gas is
used to produce goods for export markais, provision would be made for respenses to price
movements in the intemational marker. The price régime will weat the power gensration
company, ammonia and urea producers. znd new users on 2 cost-related basis. Under the
NGA, flaring will be minimized and the davelopment of the sector will be siructured to ensure
the production ¢f gas at the lowest cost. The GOTT also proposed a long t2:m plan for gas to
serve as a planning 100! for existing producers and 1o guaraniee supply securiiy for any existing

or potential long term use of gas.

Under the new policy, the NGC will bz the prime mover in the fawre development of
the naturel gas sector. In addition, the role of the NGC as sole buyer and seller of all gas
produced within this country, a5 owner or producer, or 25 2 main transmission company, shall
be clearly defined. The NGC will also evaluae proposals for gas-based projects, especially
where the GOTT has participatory interests. It will monitor and guide the projects of the State
in the implementation stage s well as advise the GOTT on an apprepriate regime of incentives
10 stimulate the development of downstream industries in the petrochemical sector.  Currenty,

the GOTT is in the process of developing new gas-based industrial complexes as proposad in



the 1992 Draft Energy Policy. The Policy also pinpointed divestment as a future influence on
the sector, and by 1997 this had already taken place in the majority of the gas-based industries

at Point Lisas.”

The Industrin! Organizetion of The Local Gas Industry

In 1968, the discovery of significant gas reserves by AMOCO Trinidad Oil Company
(ATOC) in its licensed area off the east coast of Trinidad, provided a catalyst for the rapid
expansion of the industry in the 1970s. The increased discoveries of gas reserves resulted
from the intensificarion of ¢il exploration efforts in the 1970s following the twe oil shocks.
Most of these reserves (approximately 67 per cent) are located in the East Coast Marine Area
(ECMA) are pure gas fields which are unassociated with oil. The remaining reserves are
located in the North Coast Marine Area (NCMA) which is cumendy being developed. The
presant proven reserves-1o-production ratio is now estimated al 49.5 years, but the Ministry of
Energy estimates that the ratio increases 1o 75 years if possible and probable gas reserves are

included (1998).

Production/Supply

Table 7A gives an indication of the volume of natural gas {in bem and 1cf) produced
(and consumed) in Trinidad and Tobago berween 1984-1997. Most of the gas supplies comes
from four companies, with ATOC acceunting for 329.4 mmet/d in 1997, representing 43.9 per
cent of 1otal oulpui.  British Gas supplies 134.9mmcf/d, (21.4 per cent), Enron supplies
133.38mmel/d or (18.5 per cent), and the Natdonal Gas Company has 98.9mmct/d {13.6 per
centy of total supply. Other small suppliers are Trintomar (3 mmef/d), Mora Vennwe and

Coastline International who account for lass than 1 mmcf/d,

Utilization/Consumption

The major gas consumers at Point Lisas are the petrechemical piants, which include
PCS Nitrogen (4 plants - which produces ammonia and urea), Hydro-Agr { 2 plants -
ammonia), the Trinidad and Tobago Methanol Company ('IT_MC 1&11, 1V, methancl) and the

Caribbean Methanol Company (CMC, mathancl). This grouping accounted for 56.9 per cent
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TASLE TA

NATURAL GAS RESERVES, PRODUCTION AND CONSUMPTION (BCM)*
Ttinidad and Tobago: 1984-198%

1985 1988 1987 1988 198% 1950
RESERVES 207.3 2943 2842 297.3 2823 282.3
(Tiillion cubic feet) {10.5) {10.4) {10.4) (10.5) [10.0} {10.0)
PRODUCTION 4.1 43 4.5 5.0 5.1 5.1
(Trillion cubic feet) {.14) (.15} [.18) .18} {.18) {.13)
CONSUMPTION 4.1 4.3 4.5 5.0 5.1 5.1
{Trifion cuble feet} {14) (.15) (.38} {18} [.18) {13)

3591 1992 1993 1994 19395 1995
AESERVES 252.0 2646.4 2317 238.5 300.0 350.0
(Ttillien cubic feet) (891} 870 (8.4} 8.5} {10.53} {12.35)
PRODUCTICN 5.7 5.0 5.3 5.2 6.1 7.1
(Trillien cubic feet) (.20) {21 (21 [22) {22} {23}
CONSUMPTION B.7 6.0 5.9 &.2 6.1 71
{Trillions cubic feet) {.20) (21 2 (.22} 122} (23

SOURCE: Minisiry of Enargy and BP Review of World Eneray, 1997.

* one cubic mette = 35.31 cubic feat
"onz cubic feal = 02832 cubic metra

TABLE 78
NATURAL GAS RESERVES - BCM (TT)
1¢98-01-01
TRILLION CLUBIC FEET RESERVE LIFE YEARS
TOTAL RESERVES 25.34 743
al which proven reserves 17.27 45.5
ol which probable resarves 517 18.0
of which passibla reserves 147 8.2

SCURCE: Central Bank Of Trinidad And Tobago

of gas use at Point Lisas. The second largest consumer is Powergen (power generation) with
7.5 per cent, while Nucor (iron carbide), Phoenix Park (propane, butane and natural gasoline
recovery) and small consumers make up the remaining 10,2 per cent. The gas is mainly used
a5 a feedstock in the manufacture of ¢chemicals ang fertilizers, while with the other main use of

the zas is power generation. (Table §)



TABLE 8

PRODUCTION AND UTILIZATION OF CRUDE OIL AND
RELATED PRODUCTS AND PETROCHEMICALS: 1993-1897

COMMODITY GROUP 1983 1594 1995 1886 1987

Natural Gas [Mn cubic feet/day)
Praduction 6847 744.0 7738 639.6 723.0
Unilization 505.0 575.0 552.0 §32.0 7140
of which:  Pelrochemicals 287.0 3340 3350 417.0 427.0
TATEC 138.0 13%.0 149.0 154.8 167.0

Table 8 also indicates that there has been overall growth in gas utilization over the
period 1984-1996. In 1984, gas consumpticn totaled 4,1 bem (0.4 (ef), but by 1996 this had
increased to 7.1 bem (0.25 cf). A mein deerminant of this srowth has been the
commissioning of new gas-based plants, such as CMC in 1993, Nucor (1994), TIMC 11
(1996), and Nitrogen (1997). Futre consumption will increase as Farmland Mississippi
Chemicals (April 1998), PCS Nitogen Trinidad (1998), Methano! IV (June 1998), Tiian
Corporation (1999), Cleveland Cliffs DRI (October 1998) and Adantic LNG (1999) come on
stream. By the end of 1999, it is expected that demand for natural gas will be around 1,541

mmcf/d.

Table 9 reveals the projected gas damand over the next few years. The base scenario
takes into account plants that are definitely coming on stream over the next threg years, whilz
the high demand includes those projects that will definitely come on stream and those that may

be commissioned. The demand by Adantic LNG is listed separalely,

TABLE 8
NATURAL GAS DEMAND
{mmeifd)
ACTUAL FORECAST FORECAST FORECAST
CATEGORY 19857 988 1989 2000
Demand {base stenario} 723.0 880.0 1,047.0 1,112.0
Demand (high demand scenaria) 723.0 * BB0.D 1,089.0 1,177.0
Demand {Atlantic LNG) Train one .a n.a 200.0 450.0
TOTAL .. 1562

SOURCE : The authar's projections are based on existing and new projzct gas demand.
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Table 10 shows petrochemical cutput in Trinidad and Tobago between 1984-1995.
The data indicate that the production of ammonia, methanol and urea sose significantly during
the period. In 1984, total production of ammonia amounted to 3,580 tonnes per day, but by
1997, this had increased to 5,740 tonnas per day, as PCS and Hydro-Agrd built thrze new
plants during the period. Similarly, the production of methanol rose from 6§37 toanes per day

in 1984 to 4,115 tonnes per day in 1997 duz 10 the addition of two new methanol plants.

TABLE 10
TRINIDAD AND TOBAGO: PRODUCTION CF PETRCCHEMICALS,
1984 - 1997
{ionnes per day)

TOTAL TOTAL TOTAL
YEAR AMMONIA METHANOL UREA
19384 3,580 657 443
isas 3,622 237 934
1836 3,833 808 1,343
1887 3,674 1,163 1,297
1988 4,911 1,132 1,472
1982 8,063 ! 1,112 1,332
1990 3,779 812 1,024
193 5,315 1,222 1,440
tg932 5121 1,313 1,311
1983 4,717 1,372 1,425
1994 5,452 2,782 1352
1995 5,525 2,782 1.558
1996 5,779 3,7z 1,544
1497 §.743 4,135 1,623

SOURCE: Ministry of Energy, 1998,
IV.  The Benefits Derived From The Gas Based Efforts

McGuire (1981) argues that berween 1973 and 1979 the TT economy had done
rzasonably well in generting foreign exchange from the hike in oil prices. This success
allowed the Siate (o use a portion: of the cil revenues 1o invest in natural gas-based industries.

The gbjective of these investments was {o diversify the economy from is reliancz ch oil




revenue and Lo create an aliernative form of revenue subsequent to the fall in oil prices and
-pE}EEJﬁ'Efdduéﬁén (White Paper on Natural Gas, 1981). As a result, the economic stralegy
implemented between 1974 and 1982 was natural gas-based export-oriented industrialization.

The comerstone of this policy was direct state participation in natural gas-based industries.

Table 11 describes the investments, product, capacity and start-up date of the enzray
based plants that were built with GOTT equity in the mid-1970s and 1980s, as well as details
the current ownership structure of the industry. Between 1977 and 1984 investment in the
sector, amounted to approximately US$S$1,56%.1 million. By 1997, this had increasad to
USS52,183 million and if Phoenix Park Gas Processors Limited (USS98.8 million), and the
Atlantic LNG Plant (US5936 million are included this amounts 1o US$3,217.8 miltion. Prior
10 1992 investment in the sector was dominated by the GOTT, but after 1992, most of these
plants were divested io foreign entitfes. Since then naw investments in the sector have largely
been by foreign-owned companies. With this pattem of ownership, (where foreign investars
nold the majority imterest in the gas-based sector), one would expect that the govemment's
share in the benefits would be from the sale of gas to the companies, taxes on these companies

and gas royalties.

Praject desizn and construction of petrechemical plants at Point Lisas are carvied out by
foreign companies and then turned cver to local concemns as wmkey operations. The
technology required for the ¢il and gas sector has always been imporizd or licensed from
external sources. What usually occurs is that a foreign company (eg. M.W. Kellogg) is
commissioned to build the plant and afier engineering and construction, the plant is handed
over as & tumkey operation. The plants at Point Lisas are involved in the production of
primary commodities geared for exports, where more than 95 per cent of produciion is
exported and only a small percentage of output is used locally. The industry continues to be a
major importer of foreign twechnology and capital goods, however local contractors are

employed extensively i the initial construction of the facilities.
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TABLE 11

CURRENT INVESTMENT AND OWNERSHIP STRUCTURE
iN GAS-BASED PROJECTS IN TRINIDAD
(U35 SMny”

START UP | ESTIMATED CAPACITY INITIAL CUARENT
COMPANY YEAR cosT PROOUCT '000 OWHERSHIP CWNZASHIP
5 SM)" tennesfannum (GOTT)
Tringen 1 1977 125 Arnmenia 500 GOTT {51%) GOTT (51%)
Hydro- Agri Fydro- Agri
[49%) {499%)
Tringen 11 1988 350 Ammonia 454 GOTT (51%) GOTT{51%)
Hydro- Agri Hydro- Agri
(49%) (49°%)
sPatT 1980 426.3 fron & 1.341.2 100% 1SPAT
Steel MPTY (100%)
PCE1 1981 - Ammenia 454 PC5100%
PCs 11 1981 - Ammonia 43¢ 05 100%
PCS111 1996 75 Ammonia 250 BCS 100%
PCs1V Mar, 1998 252 Armmania 600 SCS100%
Farmland” Missipippi | Apr. 1998 300 Ammania 600 Far:z {50%)Missi
. (£9%)
TOTAL AMMON!A 3539
PCS 1983 - Urea 520 100% FOS100%)
TOTAL UAEA sg0
TIMC 1 1984 120 Methanol 500 100% -CLFin.-
[1.25%)
<Fenss:zal (62.5%)
Haim (26.25%)
TIME 13 1996 235 Methanol 530 «CLFin.+
[14.25%)
-Fetes:aal (62.5%)
-Heim (26.25%)
CMC 1933 200 Methanol 500 -G L Fin, - (64,9%)
-Ferrssiaal {25.1%)
-Mathanex
(25.25%)
CME 1t Apr, 1998 265 Mathanoi 550 CL Fin. « (70%)
{Melhanol 1V} - -Fexastaal (30%)
Tian Melhanel Ca, 1339 261 Methanal 880 -Ameco (15%)
TOTAL METHANOL Matharol 2,950

SOURCE: Ministry of Energy




The dowastream aspects of gas-based development are yet 1o be fully explored Trinidad
and Tobage as there is little or no industrial development in the production of higher-valued
products such as plastics, rubber and nylon. Some of the factors which have impacted
negatively on these developments are:-

1. Hizh costs of building downsiream planis;

2. The limited supply of raw materials; and

3. Difficulty in accessing markats.

Some commentators have argued that the GOTT should provide appropriate incentives for
downstream industries because numerous incentives have been already provided for primary
producers of urea, ammonia and methanol. Trinidad and Tobago can now be considered to
have in place a mature natural gas indusicy, Provision of incentives for downstream indusiries
implies that in the future tha country can become a producer of higher valued products not
subject 10 the vagaries of price fluctuations experienced primary producers. The numerous

downstream applications havz implications for increased employment and revenue,

Maximization of Government Revenue

MNatural gas was perceived by energy planners as the fusl of the fuiure, the rew lead
sector, and a panacea for the decline in the oil revenues. As such, if gas were w0 be the catalyst
for change and development, then policy should seek 1o achieve a number of specific
objectives, the most important being the maximization of revenue from the industry in the long
run. The factors detzrmining levels of revenues are royaly payments and the govermment's
profit share in cases where it has equity pariicipation, As already indicated there is no specific
separate tax regime for narural gas but the government collecis royalties from namwral gas
producers and the amount varies between producers depending oa their individual contracts. 1f
the country intends to maximize the revenuss from natural gas there must be 2ppropriate pricing

and 1axaton policy.

Employment

The gas-based industries located at Point Lisas are all highly capital intensive, which
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means that the levels of employment generated n this sector will always be minimal. During
the construction phase of a typical plant {two 1o three years), the maximum level of
employment is around 3,000 persons. After construction, permanent employment in each plant
is normally between 75 and 100 persons. Over the past few years despite the fact that szveral
mare plants had been constructed at Point Lisas employment levels have not risen very sharply.
This has occurred as most plants are now constructed in a shorter period of time (18 months)
because of the new technology and expertisz employed, Permanent employment is atso falling
as plants are becoming more automated, companies will expand but will not employ addidonal
staff.’ Table Ad reveals that average employment in the oil sector (including oil exploration,
production and refining) has been declining since 1981, while employment in the gas-based
sector has been rising, albeil only marginally. In 1978, employment in the oil sector was
approximately three per cent of total employment, while in the gas-based sector employment
was less than one per cent of total emplovmeant (0.2 per cent). By 1990, employment in the oil
sector had fallen w 1.6 per cent of toral number of persons and in the gas-based sector

employment had increased to 0.5 per cent.

Natignal Income

Table 12 details data on real GDP as well as value added in the oil and Lh; narral gas-
based sectors between 1977 and 1995. Real GDP grew benween 1979 - 1982, but fell sharply
during the 1980°s. This fall off occurrad against a background of a fall in crude oil prices.
However while real value added for the oil sector decEned between 1977 and 1993, while real
in the gas sector this grown has during the same period. Since 1993 real value added in the gas

based sectors has grown despite an uneven performance in the oil based economy.

Net Foreign Exchange Earnings and Financial Performance -
Profit and Loss After Tax

Table 13 examines the net forzign exchangs eamings of the gas-based sector during
the period 1983-1997. In 1985, the planis was built with GOTT equity experienced losses of
U/S$79.7 million, but by 1986 the losses had escalated to USS114 mitlion. However by the

time that the plants had begun o turn around most of them had been divested.



TABLE 12
NATIONAL {NCOME
VALUE ADDED {1985 COMSTANT PRICES)
(7T $hn)*

WHOLE ISCOTT AND GROWTH PATE | GROWTA RATE

YEAR ECONOMY OIL SECTOR PETROCHEM. {0IL) {GASY
1977 16,732.2 6,133.0 43,7 - -
1978 17,450.8 6,213.9 91.8 1.22 84.71
1879 18,445.6 5,875.9 87,9 -5.42 -4.25
1880 20,6721 5,793.3 9a.8 -1.41 12352
1981 21,479.6 5,638.2 67.0 -12.73 32,57
1982 22,297.5 4,737.9 834 -5.11 24813
1983 19,9981 4,262.3 14,0 +11.18 36.53
1984 18,847.8 4,523.0 195.0 6,12 71.0%
1985 18,071.1 58127 2468 29,55 26.25
1386 17,478.3 4,712.0 305.6 -18.98 2433
1987 16,680.9 43717 3.2 -7.08 .7
1988 16,027.4 4,320.9 3728 -1.3 12.5
1989 15,349.9 4,303.2 4923 -0.41 3127
1990 16,134.4 43754 4631 1.69 -5.52
1981 15,636,3 4,405.% 4760 0.69 2.7
1992 16,784.6 4,605,3 476.2 4.51 a.04
1993 16.055.9 3,937.2 488.7 -14.51 2.2
1934 16,814.5 4,235.2 585.3 8.87 2153
1995 17,000,0 43135 646,9 0.75 2.33
1993 17.265.2 4,300 B52.5 -0.335 2.2
1995 17,8726 4,337.4 B98.6 1.95 3.4
1957 18,450.8 43224 756.8 -1.43 8.3

SQURCE: Cenlral Statistical Office

" See Table on Exchange Rate Conversion

Indeed between 1982-1939 all of the companies located at Point Lisas experienced
significant losses just under US$1 billion. In fact by 1989, accumulated losses by ISCOTT
alone were TT$2,000 million, while other companies such as Fertrin's (TT3377 million),
TTMC (TTS70 million) and TTUC (TTS268 millien) contiaued 1o experence losses. The
NGC was the only company that reatized 2 profit TT$228.8 million during the period, and has
continued to experience significant profits in to the 1950°s. There were sevaral reasons for the

dismat financial performance of these cempanies.
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TABLE 13
NET FORE!GN EXCHANGE IN THE GAS-DASED SECTOR - 1985-1993
US$ Million

1985 1986 1987 1988 1989 1950
COMPANY | FOREXNET | FOREXNET | FOREXNET FOREXNET FOREXNET FOREXNET
NGC -3.5 -4.13 +5.6 -8.2 -5.4 22.9
UG 1.2 23 0,69 0.3 .4 28.3
TIMC 21 15.0 30.8 63.3 30,7 15.4
FERTRIN -6.2 -42.4 -18.8 23,9 -52.7 a3
TRINGEN -14.9 -56.6 53 28.8 -3.8 -17.2
1SCOTT <58.4 -26.1 -17.6 8.3 -35.7 -2.3
Net forax -79.7 -114.1 -5.1 147.9 -35.4 43.4
1991 1892 1993 1994 1995 1996
FOREX EARNINGS FOREXEARNINGS | ~UAEX EARNINGE
FOREXNET | FOREXNET | FOREXMNET USAGE HET USAGE NET USAGE NET
NGC 53.6 75.3 512 na na n.a
TG 40.4 36 divasled aa na n.a
TG 28.6 26.2 6.5 n.a n.a divestad
FERTRIN -18.2 -14.0 divasted na n.a na
TRINGEN -6.6 4.7 3.7 na n.a na
1SCOTT 6.21 2 1.2 divested n.a n.a
Net lorax 106.0 106.6 50.3 - -

SOURCE: 6.6 {A)




) TABLE 14
“PROFIT/LOSS AFTER TAX OF THE STATE SECTOR
B 1
CONPANY 1982 1983 1964 1985 1986 1987 19838 1539
NGC 223 251 43,2 (78.8) 41.5 40.7 63.9 7.8
UG - - - (72.2) #6.7) | (1143} 9.8 .7)
TIMC - - - (89.8) {65.6} (17.5} 82.0 213
FEATRIN 186.5) (32.2) (41.9) | (117.9) {3z.2) {0.9) {az.0) (24.2)
TRINGEN (1.0} {4.0} 6.0 128 12.2 12.3 28.9 {20.8)
1ISCOTT (262.0) | (377.0} | {1%6.0) | (2717 | (227.8) | (238.2) | (eo30) | (1358}
TOTAL (230.2} | (-388.1}| {-188.5) | (-609.5)| (-358.3) [ (-345.7) | (-140.5) | (-154.3)
1990 1991 15982 1993 1954 1985 19496 1337°

NGC 112.5 125.7 51 1333 367.0 345.1 353.7 0.0
TTuc 2.7 aza 3.4 | divesled - - - -
TTMC 301 82.0 {r.2 ar.o na na na divzsted
FERIRIN (2.9) 11.% (47.3) | divested - - - -
TRINGEN (2.8) 42,7 (11.6) 3.0 48.3 70,0 160.0 1572
1SCOTT (1258) | (112.3) {60.3) 20,0 - - -~ .
TOTAL 13.8 193.7 {-72.0) 153.2 415.3 415.1 5%13.7 507.2
Soutce:  Report on “Public Pantieipalion in Industiial and Commarcial Activities.” Ministry of Finance. 1225 and

1998

* These twe cormpanies wers incorporated in1935.

* This figure is a projecled figure.
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1. Given the capital intensizy of these projects over the early years of the
plant life there were sigrificantly high debt and interest payments,

2. Some plants experienced significant cost overruns because of delays in
construction. ISCOTT experienced delays which led to high cost
overruns, while the mili"s output averaged less than 30 (thirty) per cent
of design capacity throughout the firs: five years of existance duz to
technical, marketing and managerial problems. The management of the
campany was inept at developing an jdeal product mix that would have
maximized the benefit from the plant’s technical specifications. Added
to this, the efficient operadon of the plant was also affected by the poor
managerial and technical skills that pervaded all levels of the
organization. In effect, tha cost of production was greater than the price
of the final product. On the marketing side, there was a downiurm in the
international steel market, in addition, the company also faced a variety
of restrictive trade barriers in the US and European Economic
Community.

3. In the case of the methanol plant, TTMC, savings in the form of lower
gas prices, lower insurance, a reduction in sales discounts, and lower
contracted freight rates would have increassd the profitability of the
piant considerably.
4. The prices of ammonia and urea in the 1980's were relatively tow (US
$100 per tonne and US S120 per tonne respectively), which was not an
adequate margin for debt service. In zddition these plants came on
stream when these fertilizar markets had entered into cyclical decline.
However the divestment process got underway just as the intemational markets began
1o rebound, ard most of the plants were just at the end of the debt service pertod. The plants
have been sold largely to foreign investors and Trinidad and Tobage's diversification efforts

have been largely replaced, by foreign direct investment.'”

Since 1982, the NGC has been a profitable antity as its earnings are derived from {is
funciizn as the sele seller and transporter of nau.lral gas as well as the 49 per cent shareholdings
in the PPGPL. The NGC also has smaller investments as wzll as a 10 per cent interest in the
soon 0 be completed Adantic LNG plant. The company buys gas from Amoco as well as
other gas producers, and sells (0 companies on the Point Lisas Estate. The profit derived is
thus the difference between the buying and the selling price of nawral gas. In addition, the
company uses a market based pricing structure such that profits are affected by the masket for
end product. Hence, if there are downward movement in ths prices of fenilizers, the price that
the NGC charges must be adjusied downwards, leading to a fall in revenues. The company in

its role 2s middlemnan, is subjected to major market risks, but despite this has realized profits in



each of the years under consideration, except in 1985 when major infrastructural developments

were undertaken.

The Natural Gas-Based Sector Vs The Oil Sector : Coneributions To
The Foreign Exchange Earnings Of The Economy

Table 15 examines the foreign exchange eamings of the entire economy, the oil sector
and the gas sector. The net foreign exchange eamings for the entire economy was calculated
from cash flow estimates from the balance of payments, while the net foreign exchange
eamnings from the oil sector was compuiad using information from the balance of paymants,
company dala submitted 1o the Central Bank of Trinidad and Tobago, and the financial
statements of the oil companies. [In 1981, net foreign exchange earnings for the entire
economy amounted (o USS801.9 million iollowing on the second oil shock in 1979. During
1982-1988 however, when oil prices daclined drastically, trends in net forsign exchangs
eamings were reversed and these became negadve. This country’s high propensity 10 impart
goads as well as services also exacerbaizd the growth of the deficit. Net foreign exchange
eamnings for the oil sector peaked in 1981, 2t US52347.8 million but by 1993, this had fallen to
US5800.5 million. It must be noted howaver that while the net foreign exchange earnings
from the oil sector have declined by morz than 50 per cent, this is still considerably higher than

earnings from the gas sactor,

5. Increasing the Benefits of Natural Gas Based Industriatisation

From the discussions outlined in tha previous sections it is clear that the vision outlined
in the 1970's that gas-basad industrialization would yield an increase in the net foreign
exchange earnings and revenues has not been entirely realized. The newly establishad
companies at the Point Lisas Industrial Estate have been built by using forsign direct
invesunent and a strategy of fiscal incantives. Some commentators have argusd that these
incentives are oo liberal and that thers is need for a broad review of the fiscal incentives
granted to both new and expanding companies in the energy sector. However one can also

idzntify several factors that must be considered if any additional benefits from the gas-based
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sector are to be realized over the medium term. These factors refate to natural gas pricing, the

role of net back values, negotiating capability and depletion policy.

TABLE 16
NET FOREIGN EXCHANGE EARNINGS
SMn
OlL SECTOR GAS-BASED (NEWLY
YEAR ENTIRE _ECONOMY (DOMINANT SECTQR) | CREATED SECTOR)
1977 n.a 1,278.4 -
1978 n.a 1,048.1 -
1979 n.a 3 1,525.5 -
1980 n.a2 2,333.4 -
1981 801.9 2,367.8 -
1982 nsso 1,862.0 -
1983 (792.1) 1,548.7 -
1984 (452.5) 1,682.0 -
1985 184.4 1,650.2 -719.7
1986 (601.1) §gd.1 -114.1
1987 (181.2) 1,000.5 -5.1
1988 (320.2) 8303 147.3
1989 149.4 935.9 -36.4
1980 43.9 1,281.0 43.4
1881 (104.5} 1,095.9 306.0
1992 129.5 1,093.8 106.6
1893 262.6 500.5 50.3
1994 373.0 £03.2 companies divesled
1995 320.0 1,128.6 companies divesied

SOURCE: Calculated fram Company Reports, Financfal Statements, and Tha Bafance Of Payments.
V segeron  FWWE.
Nanwral Gas Pricing

As a fuel with many uses namral gas has its highest value where it substimtes for
petroleum products such as diesel fuel or kerosene. In many countries the small quantities that
are needed to satisfy such uses fully are not encugh 10 justfy the high initial costs of natural
gas development and transmission. Larger volume, but lower-valus uses of gas are as
replacements for fuel oil in the power and industrial sectors. Matural gas is also used as a
feedstock for fertilizer or methanol production where the value of gas in these uses will vary

with the world prices of tbese products. Thus, the relative value for gas will vary both over



lime and acress countries.

The production of natural gas is subject tc large economies of scale, while invasment
innew capacity through new field development generally takes place in stages, thus therz are
periods between stages with relatively low short-run marginal costs. This suggests that gas
available from an existing field is cheaper than gas from newly developed fields as ths costs
which rmust be incurred to bring new fields into production include development costs, costs
for compression facilities and new pipelines. The costs of new pipelines varies with each new
field development. These characteristics of natural gas as a commodity suggest that it is
someswhat difficult jo arrive at a market price for the commodity by the interaction of demand

and supply forces.

Other considerations also include the following:-

(D nawral gas is not 2 widely traded good because it is costly to transpon,
either by pipeline or as LNG. Countries that trade also face competition
and other constraints Lo export expansion.

(i)  while natural gas can act as a substitue fer cil, it is not a parfect
substitute. In some ar¢as (home heating and elecuicity generation}
natural gas and crude oil may be substitntable. For uansporiaton
purposes, however, gas is an expensive substite for oil, while oil is 2
poor substitute for gas as a peuochemical feedstock. Because of this
imparfect subsututability, the fuel oil-equivalent price of gas is not
always an approprale shori-run estimate for Lhe economic price of gas.

(i)  gas is subject to price regulation in some countries for political or
economic reasons. Governments may want (o regulate production and
distribution. As a result, prices mighi not reflect existing demand and
supply conditions, becausz of the peculiar features of gas production.

When exploiting non-renewsable resources, authorities must therefore
consider the influence of consumption foregone in the fuiure, and in
some cases a depletion premium is used in determining the gas price.

Because of these and other considerations different pricing structures have been used
around the world, The four pricing structures used globally are: cost-plus pricing, market-
based pricing, city-gate pricing and the hybrid approach. The cest-plus pricing formula
requires an estimate of investments related to development, 2nd an agreed profit margin. While
this formuia may provide maximum rent and lew gas prices, it may not be related to the market

price as the cost of production usually varies for different fields. One disadvantage of this
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method however is that it does not cover all costs.

The cify-gare pricing method requires that the governmen! charge different prices w
different consumers based on their ability to pay or their cost of distribution. This method is
rzally a weighted moving average of the final prices to the consumer in a specific market, less
distribution cost and margins. The major constraint of this method is the arge amount of datz
required; this data would include the pricing of other fuels, volumes of gas supply and
demand, investment costs, gas disiibution regions, possible gas usage, and the price of

downstream products.

The market-based method which is used in Trinidad and Tobago relates prices o the
final consumer in the market, or ¢ity gate prices at the outlet or ransmission pipeline. The
major advantages of this method are that it allows for adjustments between field prices and city-
gate prices and assists the long term long-term development of the industry. Onz disadvantage

of the approach is that the field value of gas may vary with cost and prefiability.

As the name suggests, the Aybrid method is a mixture of the threz methods and is an
atempt al correcting the flaws of thesz methods. The hybrid approach incerporates a high
degree of flexibility which seems to capture the benefits of the other three approaches. The
National Gas Company in Trinidad and Tobago has a dual system for natural gas pricing. Fer
consumers at the petrochemical planis the price of natural gas is a product relaled structure
which flucuates between a floor and 2 ceiling price depending on the intemational prices of
fertilizers and methanol. However the NGC charges the iron and steel industry 2 fixed price

with an escalater clause.

Netback values
Following Julius and Mashayekhi {1990}, any country embarking on a namral gas
based development strategy should determine the maximum netback value in each of the

potential natural gas markets, The netback value involves the comparisen of the total expenses



{capital expenses, operaling fixed and variable costs) that a particular consumer would have to
incur when wsing for any particular application a competing fuel, {oil) instead of patural gas.
The most straightforward example is when gas is used in place of an aliemative fusl or
feedsteck for domestic production of fertilisers. In this case, the total benefits atributable to
gas are equal 1o the total cost of the altemative fuel or feadstock over the life of the project less
the difference in investment or conversion costs of the two processes. [t is convenient 10
express the gas benefit in terms of 2 benafit per unit of gas consumed over time, This is
referred 10 as the “netback value" of gas in that use. Calculating netback values is important
bacause the procedure allows one to rank projacis on technical and economic grounds so that

those projects in which natural gas yields the highest benefit are implemented.

For future gas projects, the GOTT needs to keep in mind the market for the
commeodities cuzently produced and attempts should be made to provide incentives for more
dowastream industries in which to diversify oparations. Since this country is a major priducer
and exporter of petrochemicals, overproduction in one or more of thess commodites will

depress prices and in turn revenues, both to the producers and to the GOTT.

Need for a Determinarion of The Reserve Base and A Depletion Policy

By the year 2000, it is expected that production and utilizaton of gas will increase to
approximately 1562 mmef/d. Given the success in accelerating the rate of investment in the gas
sector znd the projects that are slated to come on stream, (2 US5990 million aluminium smelter
and 2 second and third LNG train) gas wiilization and production will double within tha next

decade (0 approximately 3,124 mmef/d.

Because of the accelerated pace of consumpticn and production tharz is an urgent need
for an appropriate depletion policy, as wall as an assessment of the reserves, acreage and [ields
that may contain gas (o satisfy the growing market, A couniry has a fixed stock of natral
resources and consumption of one mmef today implies foregone consumption of a mmef a

some future dale, with the value of this foregone consumption called the depletion premium,

236

To date policy makers have ignored the need for enunciating an appropriate depletion policy t©
deal with future exiraction rates, production o reserves ratio, resource base and praduction

ate.

Developing a Negotiating Capability

The GOTT gets revenues from the taxes and royalties it collects from the gas producers
(upstreamn), cansumers (downstream) and from revenues obtained from the NGC through gas
sales. In addition, Petroleum Production Levy (which applies only to the production of oil),
Surface Related Lease Charges, Petrolzum Profit tax and a Supplemental Petroleum Tax
(which also applies only to the production of ofl), are all instruments by which the GOTT
collects its revenues, The revenue derived from the producers are directly related o the
contractual arrangements (licenses) negarinted between the GOTT and the producers.
Companies produce gas under licensing agreements and pay royallies negotiared individually
between each producer and the GOTT. Some commentators argue that the negotiators for the
govemment do not usually bargain from a posiden of strength, IF the state intends to maximize
\he returns from natural gas there is a strong possibility that there is a need 10 re-negotiate
contracts, licenses and leases where necessary.

Fiscal Incentives

Since government's revenue from the gas-based sector is today largely dependant on
tzxes paid by the companies it is important to examine the ratonale and the need for fiscal
incentives. Firsl, energy secior plants are capital intensive and often have long debt repayment
periods, they require long lead times from construction to start up of producticn, and often
must experence ﬁuge cash outlays befora there is any significant revenues. The nature and
type of commedities that are produced are often subjected to volatile market forces, thus there
is the need for some form of protection. Incentives also encourage investors to develop certain

designated areas, as well as introduce new and emerging technologies 10 host countries.

Considering the above, fiscal incentives should therefore provide an adequate rewum 10



industry, and at the same time they should also provide a fair return 10 host country. A cridcal
issue is whether the state benefited fully by way of net foreign exchange earnings, employment
and revenues, given all the fiscal incentves eranted o companies in the energy seclor,
Preliminary evidence suggests that in the case of Trinidad and Tobago, the benefils w the siate

were minimal.

Future projects and project expansion also requirz immediate atiention as many
companies that are undergoing expansions have been granted tax holidays, The expansions are
being undertaken by associated companics, thus there Is a sharing of personnel, administration
and infrastructure. In this regard the oppornunity arises for the new entty 10 allocate as much
4s is possible of the common infrastructure expenditure (o the tax paying entity, which in tum

allows maximum profits 1o accrue (o the 1ax holiday entity."!

It is imperative at this point however, to examine briefly the incentives offersd t0
petroleum companies under the Fiscal Incentives Act, 1979, and the Income Tax Act, 1950,
Both Acts have profound implications for the amounts of income and corporation taxes which
the government receives. The Income Tax Act sets out the way in which tax depreciadon is
computed and allowed as a deduction. Under the Fiscal Incentives Act companies are granted
total or partial relief from corporation tax and customs duty, as well as loss offset without
limitation. The Act also specifies tax haoliday periods {3, 7 or 10 years), and grants total and
partial relief from income tax on dividends or other distributions out of the gaing and profits
during the tax holiday perod. The Fiscal Incensives Act alse allows relief from customs and

other import duties.

Despite the experiences of the past these concessions and incentives continug 10 be
granted o the naw petrochemical companizs without a proper consideration as to whether these
concessions are necessary today (Table A6). There is lide evidence 0 suggest that any
anempts have been made 1o do a proper evalvation of the projects'? so that one might be able (o
ascertain whether fiscal incentives should be granted to each and every project. The mature

state of the industry implies that incentives should be geared and tailored to the further
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dowmstream industries instead of the primary petrochemical producers,

There is little or no specification in the Fiscal Incentives Act whether 10ial or pargal
relief from corporation or customs duty is to be granted. In fact, most plants are arbitrarily
siven these free concessions as well as a five year tax holiday such that when one incentive is
exhausted, {e.g. the tax holiday), therz is nothing to stop the company from making use of one
of the other incentives, (e.g. the grant of an expont allowance). This process enables 2
company exporting ail of its output to evade the payment of corporation tax for its entire period

of operation.

The question also arises as to whether the GOTT should ofter partial relief instead of
total relief from corporation (axes and customs duties. There is an immediate need for the
ralavant authorities 1o make policy guidelines to establish a criterion by which fiscal incantives

should or should not be granted.

Qver the next three years, given the concessionary fiscal incentives, the construction of
naw plants, as well as the expansion of the existing plants, it is expected that tax revenyss from
the sector will be in decline, despite the rapid pace of aclivity in the sector. If revenuss are o
be enhanced it is critical at this me for the GOTT to review the Fiscal Incentives Actand the

Income Tax Act with regard to the energy sector,

CONCLUSIONS

In summary, preliminary evidence suggests that the planis built with government equity
did not yield substantial benefits for the economy of Trinidad and Tobago. Today the plants are
no longer built with govemment equity, but largely by foreign investors so that the govemment
collects just taxes and royalties from the sector. Qur preliminary analysis suggests that there is
urgent need for a cadre of professicnal negotiators as well as a review of the gas prices. In
addition, the fiscal incentives offered should be geared to new downstream industries, and not

just to the primary producers alone. [f the country continues to manetize gas resources as



rapicly and as sucessfully as it has been doing over the past five years and the coming years, it
is imperative that the issue of pricing, fiscal incentives, netback calculations and depletion

policy becomes part of the government’s gas secior planning process.
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ENDNOTES
Most of the gas-based development is concentrated in this Estate,

Trinidad and Tobago, 1981, White Paper on Natwral Gas , Minisiry of Energy and
Energy Industries.

Trinidad and Tobago, 1987, Energy Policy for Trinidad and Tobago: A Drafi, Ministry
of Energy 2nd Energy Industries.

Trinidad and Tobago, 1981, Whizz Poper on Natwral Gas, Ministry of Energy and
Energy Industries.

Trinidad and Tobago, November 1992, Energy Policy for Trinidad and Teboge: A Draft
Ministry of Engrgy and Energy [ndustries.

This was anpounced in January 1997 by the Minister of Energy and Energy.based
industries,

In reslity, by 1997 the Government of Trinidad and Tobago had divested ali the
petrochemical companias (and the iron and steai company) except fer & 531 per cent
shareholding in Tringen. The GOTT sull owns the NGC, which has a 49 per cant
shareholding in the Phoenix Park Gas Processors Limited (PPGPL). In 1998 however, the
PPGPL is expected 1o be divested.

Information obrained from discussions with industry officials.

The majority of the companies hava been so0ld to foreign investors. However CLICO, a
tocal conglomerate now owns approximately 73 per cent of the methanol concarns in
Trinidad and Tobago.

These charges paid under bolh (he licences and the productien sharing agresments,
increases the longer the area remains unused for eil or gas production. However, a5 soon
as production begins, these fees ¢an ba subtracted from the toial royaltes that are paid.

See "Report on Fiscal Incentives for the Petreleum Indusuy™ Unpublished Repor of the
“Technical Advisory Group to the Energy Sub-Commines of Cabinet, 1997.

A proper evaluation of the projscts will inevilably take into account capital costs,
locaton, permanent employment and whether these will be affected substanually by the
incentives granted
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Amoco
Bbl

Bef
Bem

BP
ccaT
Gls
CNG

CRI
ECMA
EMF
Fedchem
FERC
FsU
GbP
GOTT
GTG
ISCOTT
LNG
LPG
Mef
Mmefid
MTBE
NGPA
NHERST

NGC
PLUIPDECO
PPGPL
SEG

SECC
SPE

TCL
Tingen

T
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- ABBREVIATIONS

+ American Qll Company

Barel

Billion cubis feet

Billion cubic metres

British Petzoleum

Combined Cycls Gas Turbine
Commonwszalih of Independent States
Compressed Natural Gas

Direct Reduction Iran

East Coast Maﬁ'ne Area

Energy Modaling Forum

Federation Chemicals Limited

Federal Regulalery Commission
Former Soviet Union

Gross Domastic Product.

Gavernment of Trinidad and Tobago.
Gas lo Gascline.

Iron and Stzel Company of Trinidad and Tobage.
Liguefied Natural Gas.

Liquefied Palroleum Gas,

Thousand cubic feet (= 28.3 cubic feet).
Million cubic feet per day.

Mathyl tertiary butyl ether.

Natural Gas Policy Act.

Naticnal Institute of Higher Education, Research, Science and
Technology,

National Gas Company.

Point Lisas Industrial Porl Development Corporation.
Phoenix Park Gas Processors Limited.

South East Galeota.

South East Coast Consortium,

Sociely of Patroleum Engineers.

Trinidad Cement Limited.

Trinidad Nitrogen Company Limited.

Trinidad and Tobago.



ABBREVIATIONS {cont'd}

Trinidad and Tobage Electricity Commission.

Trinidad and Tobago Methanol Company
Trinidad and Tabago Oil Company.
Trinidad and Tobaga Petreleum Company.
Trinidad and Tobago Urea Company
United Kingdom.

Unitad Siatss.

University of the West Indies.
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TABLE A1
TYPICAL CONSTITUENTS OF NATURALCAS

GRCOUP
COMPONENT AMOUNT DESCRIPTION
PARAFFINIC HYDROCARBON (N*2+2}
Methane (CH) 70-33% Dry Gas
Ethane {GH,) 1-10% DryGas
Propane (C,H,) Trace « 5% Dry Gas, LPG
Butane (G,H,,) Trace - 2% LPG,NGL
Pentane (C;H, ;) Trace - 1% NG,
Hexane {C,H,,) Trace « 0.5% MNGL
Heptane & Hgher(C,+} None- Trace NGL
CYCU G HYDROCARBONS
Cyeb propane Traces
Cycb hexare Traces
Aroratic hydrocabon
Benzsne GH Traces
Others Traces
NONHYDRCCARBON (|IMPURITIES)
Nitragen {iL) Trace 1.5%
Carbon dioxide (C0,} Trace 0.1%
Hydmgen suphids(H,S) Trace occasionaly
Helum (He) Ttace 0.5%

Other sulphur and nitrogan compounds
Water

Trace occasionally

Trace 0.5%

SOURCE: NewYork: UNDTCD, 1991




TANLE AZ
TRADE MOVEMENTS 1995 - LNG*

TQ USA UAE Algerin Libyn Australin Brunci Indonesin | Malaysia Jolal _ Imports
Noetly Aunerics
UsA - 0.2 1.0 - - . - - 1.2
Europe
Belgium . + 4.0 - - . - - 3.0
France . 0.2 7.5 - - - - - 7.5
Spain . [+X1] 4.0 1.2 + - - - .9
Turkey - - 2.2 - 0.1 - - - 2.3
Asla Paocific
Japan .0 G.0 . - 10.0 1.7 20,6 12.0 63.0
South Karea - - - - o1 1.0 8.5 3.5 13,0
Taiwan - - - - . - 2.0 1.4 3.4
TOTAL EXPORTS 1.8 7.4 19.6 3.2 10.1 8.7 5.8 17.7 102.4

SOURCE: CEDIGAZ

. Liquitied Natural Gas
+ Less than 0,05
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TABLE A4
TOTAL EMPLOYMENT AND PERSONS EMPLOYED
IN THE OIL AND GAS SECTOR

TOTAL EMPLOYMENT IN OlL SECTOR, EMPLOYMENT IN ISCOTT
YEAR ° EMPLOYMENT EXPL.PROD.,ZREF. AND PETROCHEMICALS
1977 . 11,232 232
1978 350,100 11,688 m
1979 400,000 11,805 0
1980 387,900 11,444 630
1581 389,600 11,288 1,982
1882 401,000 10,672 2,032
1982 399,400 9,472 2,083
1984 408,500 9,183 2.042
1985 398,600 8,538 1.75¢
1986 350,900 8,690 N 1589
1987 372,600 9,470 1,888
1988 371,600 7.557 1,851
1489 355,700 7047 1,387
1990 374,100 ' 6120 1,945
1991 401,160 6,320 1.997
1992 405,900 65,833 1,956
1993 404,600 §,421 1,925
1984 415,500 6,185 1,337
1995 431,600 5,659 1,228
1996 444,200 5,856 1,37%
1597 465,900 na 1.37¢

SOURCE: Ceniral Statistical Cffics.

* Figures for 1997 ara fer the period January-Septzmber,
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TAELE A5

rcant)

TOTAL EMPLOYMENT AND PERSONS EMPLOYEDR
{N THE OIL AND GAS SECTOR

* EMPLOYMENTIN 1SCOTT AND
YEAR % EMPLOYMENT IN OIL PETROGHEMICALS
1978 29 18
1978 23 a7
1880 2.9 a7
1981 28 5o
1982 2.6 50
1983 28 .54
1984 22 .50
1985 2.1 .44
1508 22 .50
1687 25 50
1988 20 .52
1989 1.9 51
1980 1.6 51
1991 1.5 .49
1992 1.6 .48
1993 1.5 4
1994 1.5 44
1995 1.3 .44
1996 13 .42

SOURCE: Table 15

TABLE Ag

INCENTIVES GRAMTED TO COMPANIES IN THE ENERGY SECTOR

1ax holiday
Iport duty concessions
Less offsel

PRODUCTS INCENTIVES EFFECTIVE
COMPANY NAME | MANUFACTURED GRANTED DATE STATUS
Phoenbt Park Gas | Prepane, butane Exzmption from VAT Junz 01 1991 { In opetation
Piocessars and natural Fi:z (3) year cotporale
Limited gasaline tax holiday
Irmsart duty concessions
Caribbean Ispat Direct reduced Exzmption from VAT Jan. 07 1993 In cperatian
Limited iron pellels, steel Irmzort duty concession
billets and steel fer 2 pariod of seven (7)
wire rods Yeirs
Caribbean Methanel Examption from VAT July 01, 1993 | In operation
Methanol Ce, Fivz (5) year corporate
Limited zx hefiday |
Irzort duty concessions
Less-offset
Trinidad and Methanol Exzmption from VAT on Mar. 10 1996 In opecation
Tebago Melhanol oorts
Company Ltd, 1 {5) year corporate
&n 12x heliday
Exzmmption fram Stamp
Oty on tems lor the
ezastruclion of the plant
Irmzan duly concessions
Lsss-offset
Atlentlc LNG CC. | Liguilied natural Sxzmplion lrom VAT on Dec. 01 1999 Undar
of Trinidad and gas and a stream canstruction
Tobage of nalural gas Tzn (10) year corporation
liquids izx holiday
leegant duly concessions
Relisf from withholding
izx.
Titan Methano! Methanol Sxsmplion Iram VAT on Aug. 311998 | Under
Company Ca. s constructian
Trinidad Fiz {3) year corporation
t=x holiday
Imgert duty concessions
{ lrom withholding
tax.
Arcadian { Now Anhydrous Exsmption fron Vat on Feb. 02 1596 In operation
PCS) Ammonia tmzors
03 Plam Frez (5 Jyear corparation
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TABLE A6
INCENTIVES GRANTED TO-COMPANIES IN THE ENERGY SECTOR
{Continusd)
PROQUCTS INCENTIVES EFFECTIVE
COMPANY NAME | MANUFACTURED GRANTED DATE STATUS
Arcadian ( Now Anhydrous Exsmption from VAT en Apr.30 1998 ! In operalion
PCS}04 Plant Ammenia imporis
*  Five yaar corporation Lax
holiday
°  Impon duly concessions
*  Relief lron withholding tax
Methanol IV Methana! * Exemption from VAT on Apr. 01 1993 In operalion
imperts
*  Five [5) year corperatz
tax holiday
* Impen duty concessions
Cleveland Clifis & | Methanol " Exemption from VAT an Jun, 01 1993 In construction
Associales imports
Limitzd *  Five [5) year corparatz
tax holiday
*  Impoent duly concessians
*  Loss-ofiset
Famland Anhydrous *  Examplion from VAT an Sept. 011933 | Under
Missipippi Lid. Ammania impans construction.

Seven (7) year
corporation tax holiday
Impen duty concessions
Ralief from withhalding tax

SOURCE: Central Bank of Trinidad and Tobaga,
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TABLE A7

NATURAL GAS CONVERSION TABLE

cubic melces of gas

1 cubic metre gas =
1 cubic faat =

1 cubic melra LNG =
jicnne LNG =

1bbl crude =
1tonne crude =
1tonne LPG =
1bbILPG =

1 metre Blu=

e S de

1
0.02832
S84
1378
152
111
1230
108
27.8

SOURCE: BP Review Of World Gas, 1997,




TABLE As
CURRENCY EQUIVALENTS/EXCHANGE RATE CHANGES
$TIUS

YEAR EXCHANGE RATE
1984 US$1.00=TT2.40
1985 US $5.00 = TT3.60/2.40Q (dual rate)
1837 U$ 51.00 = TT3.60 {unified rate)
1988 US$1,00=TT4.25
1983 US $1.00 = TT5.76 [flotation)
1894 US$1.00=T7592
1995 US $1,.00=TT5.98
1996 USS1.60=TT6.24
1897 U5 $1.00 = TT6.2¢

SOURCE: Central Bank of Trinidad and Tabage.
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