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- The opinions and estimations of any figure
presented in this paper do not by any means
reflect +the official opinion or figure of any
OPEC Member Country, especially concerning
reserves and petrochemical potentialitv This
paper 1is an overview of the prospeci.s of the
Third World! for the production of basic petro-
chemical products from natural ga52 For this
purpose, mainly secondary sources have been
consulted. For the calculations concerned, we
have used average or conservative factors, par-
ticularly for the estimation of associated gas
reserves. Great difficulty was found in cal-
culating the basic data, especially domestic
requirements of natural gas for energy purposes
in developing countries individually. Therefore,
the single country's actual availability of natural
gas for petrochemical purposes, as well as its
potentiality for the production of basic petro-
chemicals, will surely defer from the figures
estimated in this zeport. This is due to the
fact that, in such a case, specific country’s
technical and economic factors would have to
be used, i.e. gas analysis for each gas reservoir;
specific yields of ethane/ethylene, methane/
ammonia-methanol; specific levels of potential
gas exports in accordance with the country's
plans; specific future policy regarding associated
gas whichk is currently flared; etc. Consequently,
all calculations presented within this paper are
to be taken only as approximate figures.

- Our analysis of raw material/feedstock availa-
bility for the production of major petrochemicals
(methanol, ethylene and ammonia) in developing
countries concentrates on natural gas, not only
because it is the most efficient petrochemical
raw material, but also because it, fortanately,
is the most available one in the Third World area.
We do not expect that, before the year 2000,
significant quantities of hydrocarbons, at present
utilized for energy purposes, could be shifted
for pstrochemical production due to the utilization
of alternative sources of energy. Contrary to
this, we think that natural gas could sufficiently
cover the new energy needs as well as the petro-
chemical development in the Third World for a
number of years.

Third World includes those countries grouped by FAO-UNIDO-
World Bank as "developing marke+* economies"

Natural ges: naturally occurring mixtures of hydrocarbon
gases and vapours rem2ining in the earth's crust in asscocia-
tion with crude oil deposite or in separate reservoirs.




LNTRODUCTION

This paper intends to be an assessment of the
availability of natural gas as a petrochemical raw
material in developing countries (DCs) and, consequeatly,
of the sustained production of basic petrochemicals
based on this raw material.

A survey and a computer run have been carried
out to estimate the availability »f natural gas for the
producticn of basic petrochemicals (ethylene, ammcnia and
methanol) in 114 DCs. Since natural gas is the most
efficient and abundant petrochemical raw material avail-
able in DCs, our research and estimations concentrate on
its potentiality to produce basic products. Still, other
reasons for choosing this resource as a basis of our
analysis instead of other petrochemical raw materials are:
(a) its lower market price; (b) its lower processing costs;
and (c) its lower yield of petrochemical by-products which
are not heavily required by the DCs’ market structure. We
believe that the majority of petrochemical raw materials,
suchL as naphtha, LPG and gas 0il, will eventually shift com-
pletely tc¢ meet the energy requiremernts of DCs.

In order to estimate the sustained production

- of kasic petroch=mical products in the Third World, based
on natural gas, a survey was also carried out wi‘h regard
to the demand, production of and plants' capacity for basic
products on a global and regional bhasis. as well as for

a selected group of DCs.

Parts I and Il constitute the above-mentioned
assessment. The analysis relies on the comparison of the
petrochemical raw material availability (natural gas) vis~
a-vis the '‘DCs' future demand for basic petrochemical pro-
ducts. Since, at present, the industry is pliagued by a
high level of plants' capacity under-utilization, one




cannot ignoure its negyative eifecis on the petrochemical
developments in the DCs. For this reason, in the second
part of our analysis, we also tackle this phenonencn,
although only briefly, but in inter-relation with the
first part of the analysis.

Part III presents the conclusion of the analysis
and also serves as the basis for identifying the role of
some DCs' co-operation in the development of the petro-
chemical industry in the Third World.

Finally, the results of the entire survey and
calculations have been :rranged in 35 tables which appear
in the Annex.
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FOREWORD

Beginning in the early 1920s, the world petro-
chemical industry experisnced an impressive and rapid
growth which did not decrease until five decades later.
We may recall that the petrocnemical industry was born
during the 1920s when ethylene was produced on an ex-
perimer.tal basis; then followed the production of ammonia
from natural gas in the 1930s. During the decade there-
after synthetic rubber was produced, and later on the
production of synthetic fibres, detergents and other
aroratic products brought the industry to its current

stage of development.

Gigantic annual increments of petrochemical
output characterized this industry until the early 1970s,
when about 70 million tons of basic petrochemicals were
produced throughout the world. However, the world annual
demand growth of 16%, as recorded during the period 1940 -
1960, decreased between 1970 and 1980 to 9% and for the
present decade, the estimated average world growth of
demand for petrochemicals will not exceed 4% per year.
The traditional proportional relationship of the petro-
chemical industry's growth to the world GNP growth might
in the future decrease from 2.5 to 1.4 times.

The great expansion of the petrochemical industry
tonk place only in the economically developed areas
as a result of two main factors prevailing in the past:
unsaturated markets and artificially low feedstock prices,
especially for natural gas, the most efficient raw material.
Therefore, when the market in the aforementioned areas
reached maturity, and when the prices of hydrocarbons were
adjusted to their real levels, the growth of the petro-
chemical industry began to slow down. To illustrate this
statement, until the early 1970s, the United States' petro-
chemical industry, thanks to its low-priced indigenous




natural gas supply and large unsaturated domestic market,
has had a competitive advantage in terms of production

cost  while its competitors from Western Europe and Japan,
with their naphtha-based industry relying principally upon -
imported hydrocarbons and smaller markets, always faced
market disadvantage. However, the United States' industry's
advantage already mentioned will, most prcbably, cease as

of 1985. In that year, the U.S. policy of gas price de--
regqulation will be fully applied, aggravating the negative
effects of market saturation.

Since the price and availability of natural gas,
as well as the size and condition of the petrochemical
markets, have been shown to be some of the chief factors
for healthy petrochemical development,'the growing economies:
of the Third wWorld, with their enormous gas reserves,
appeared to have the best market opportunity fcr developing
this industry.

There is no doubt that the establishment of the
petrochemical industry is one of the most important factors
for every developing country's economic growth and develop-
ment, for this industry provides the materials for the
production of thousands of final products, from food and
medicines to all types of textiles, plastics and rubbers.

The set-up of this industry demands the satis-
faction of some requirements: an acceptably large market,
large investments of capital, adequate economic infra-
structure, and the utilization of sophisticated equipment
and technological processes. Consequently, not every DC
can satisfy all the requirements, as many papers have
already demonstrated.

This brings us to the thesis of our paper. In
the case of most of the developing countries (DCs), the
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aevelopment 2f the petrochemical industry is hindered, not
only by some or all of the above-mentioned requirements,
buc also by two additional factors: by the non-availability
of natural gas as the most efficient petrochemical raw
material, 3nd recently by the negative impact ot the world's
large petrochemical idle capacity. Therefore, co-operation
among DCs is highly recommended, especially when we consider
that a few ©Cs have plenty of natural gas available for

the production of basic and intermediate products, while
the majority of DCs could solve their market and financial
constraint by integrating the industry with the production
of end petrochemical products.




PART I

The Availability cf Natural Gas for the Production of
Basic Petrochemicals in Developing Countries

The natural gas reserves in DCs for petrochemical
purposes are enormous despite the impact of exports and
energy domestic requirements. However, this enor.nous
potential exists in only a few DCs.

As of 1st January, 19821, the estimated proven

reserves of non-associated gas in the DCs were 1,260 TCFZ.
After deducting the current level of gas allocated for
exports and domestic energy requirements, that volume is
reduced to 1,250 TCF. As for associated'gas, the estimated
proven reserves were 262 TCF on the same date. If we assume
for the moment that the current average proportion of gas
utilization (50%) in the total associated gas produced in
DCs remains constant in the future, 131 TCF would be left
fiom the estimated ievel of reserves. This volume, which
eventually would be flared, plus the net quantity already
estimated frcm non-associated gas, would constitute the 1982
total potential gas-basad petrochemical raw material in the
DCs, i.e. 1,381 TCF. From this total, 1,008 TCF of methane
and 152 TCF of ethane could be utilized. .Therefore, assuming
40,000 CF of gas for the production of one ton of ammonia

or methanol, and 65,000 CF of gas for the production of one
ton of ethylene, the DCs' petrochemical potential was

enormous; ammonia (or methanol) and ethylene could be
produced as quantities of up to 25 and 2.3 billion tons,
respectively. It is important to know, however, that this
great potential belonygs to a few DCs only. Out of 114

! See 3ources and references at the bottom of the corres-

ponding tables in the Annex. For individual developing
countries' data on natural gas -eserves and potential pro-
duction of methane, zmmonia, methanol and ethane/ethylene,
see Tables Nos. 10 to 138 and 22 to 30.

2 Trillion Cubic Feet.




DCe surveved, only 34 countries have natural gas reserves
with the corresponding potentiality to prcduce each basic
petrochemical product (sze Annex, Tables Nos. 11 - 31).

It is possibtle to estimate the number of years
of sustained production in DCs for various petrochemical
products by taking the following two factors into account:
the production potential of basic petrochericals as des-
cribed above; and the present and expected levels of demand
and its growth (or the production capaciiy of plants in
DCs). Due to the world econcmic recession, the DCs' demand
for basic petrochemicals in general, at the end of 1982,
is believed to be around the same level as it was in 1979,
i.e. 12 million tons for ammonia, 0.9 million tons for
methanol, and 2.7 million tons for ethylene. The corres-
ponding plant capacities1 for the same year were aktout
10.52 million tons, 2.0 million tons and 3.4 million tons,
respectively. Therefore, the number of years of sustained
production in DCs, based on demand and plants' capacity,
and applying the growth compounded formula3, would be at least
119 - 122 years for ammonia, -r 84 - 88 years for methanol
and 44 - 52 years for ethylene. 1If, however, we consider
the impact of the expected annual growth ¢f exports in
the DCs (10%) anrd the domestic consumption of gas (11%)

The bases for considering capacity levels are explained
in page 16. See also footnotes in Tables Nos. 1 -~ 6.

Refers to capability rather than capacity, following the
FAO/World Bank methodology.

1n{35)

in (1+1)

total potential production
present/expected demand

annual rate of growth of the demand/
plant capacity, for each product.

Number of years =

where: TP
PD
i
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on those countries’ capability to produce petrochemicals',
the number of years of sustained production decreases
(see Annex, Tables Nos. 9, 21 and 23).

Another fastor to be taking into account is the
geographical distribution of both supply of and demand
for petrochemicals up to the end of the century in DCs
as a group and individually. On a vegional basis, the
Middle East area presents the highest potential for pro-
duction of the three basic products. With re-ipect to
demand, Latin America will exhibit the greatest future
requirement for ethylene and methanol, while the Far East
will demonstrate the greatest demand for ammonia. In
any case, each regiocnal potential supply of petrochemicals
would cover the expected demand for the corresponding
three basic products, at least through the £ rst quarter
of the next century. On a country basis, however, the
situation is different. With the exception of a few
countries, the present and expected demand for patrochemicals
in individual countries without natural gas endowment is
not significant, although their total future consumption,
especially of plastics and fertilizers, will be appreciable
and fundamental for their economic growth.

! As a matter of consistency, all countries' calculations
are based on UN statistics which, in some cases, diff. .
from other sources, especially with regard to some CPEC
Member Countries' domestic consumption of natural gas.
Table 35 shows our cross-checking and data analysis for
OPEC local consumption of natural gas based on two sources.




Irn analvsing in more detail the DCs' natural

gas availability as petrochemical raw material vis-a-vis
their demand for basic products, on a regional basis,

we have divided the 114 developing countries inte five
regions1. For the analysis of potential production/
consumption of ethylene and methanol, the grouping of

DCs was made according to the UNIDO's countries distribu-
tion while, for the case of ammonia, the grouping follows
the World Bank/UNIDO/FAO countries' arrangement.

The analysis on a regional basis indicates
two facts: (a) the plentiful availability of natural
jas for petrochemical purposes in all regions, and (b)
the great concentration of natural gas reserves in only
a few countries within each region.

MIDDLE EAST/NORTH AFRICA

a) No. of developing countries: 5

b} total natural gas reserves: 183 TCF
non-associated gas reserves: 165 TCF
associated gas reserves: 18.4 TCF

c) ratio total regional reserves/total DCs'
reserves: 12.9%

d) regional potential production of ethylene:
290 x 105 tons

e) regional potential prgduction of ammonia or

methanol: 3,253 x 10" tons.

Although this region comprises only five countries,
its total natural gas reserves approximate those of the
28 countries of the Latin American region. Yet the highest
concentration of gas reserves belongs to a single country,
and therefore its petrochemical potential is considerable,
not only within the region but also among all the developing
countries of our analysis.

1 . . .
For the countries forming each region, see grouping as of

Table No. 11 in the Annex.




To illustrate the abgove, we can say that the
natural gas reserves of this region constitute about 13%
of the Third World‘'s gas reserves, i.e. 183.4 TCF, of
which 74% belongs to Algeria, followed by S.P.L.A.J.
which holds 19%. Thus, the petrochemical prospect for
these countriexz is substantial, especially for Algeria
which ranks among the five developing countries with
the greatest petrochemical potential based on natural
gas. Considering the impact of the compounded growth
of demand for gas for purposes other than petrochemicals,
this region could produce up to 290 million tons of
ethylene and 3,25C million tons of zmmonia or methanol,
respectively.

So, based on the annual rates of thz demand growth
of 20% and 6% for ethylene and ammonia, respectively, this
region can satisfy the demand for ethylene for at least
40 years, and can sustain production of ammonia or methanol
for one hurdred years.

MIDDLE EAST/WEST ASIA

a) No. of developing countries: 12

b) total natural gas reserves: 393 TCP
non-2ssociated gas reserves: 245 TCF
associated gas reserves: 148 TCF

c) ratio total regional reserves/total DCs
reserves: 28%

d) regional potential production of ethylene:
576 x 10° tons
e) regional potential production of ammonia or

methanol: 5,966 x 106 tons.

Although only three countries possess no natural
gas reserves in this area, which holds one of the world's
largest hydrocarbon deposits, the concentration of gas
regsarves in a few countries is very high. The natural gas
reserves of this area, which represent 28% of the total DCs’
rasarves, can more than satisfy the regional demand for
petrochemical products for a number of years.




Specifically, out of 12 countries only Yemen,
Jordan and Lebanon have no gas reserves, and from the
remaining nine countries, two share a large proportion
of the regional gas deposits <f 393 TCF. Saudi Arabia
heclds the most plentiful regioncl reserves, for both
ncn-associated gas (40%) and associated gas (55%), followed
by Qatar with 16% of the total remaining reserves. Based
on the total magnitude of natural gas reserves of this
area, and considering the expected growth of demand for
natural gas for domestic energy purposss until the end
of this decade, this area could produce up to 576 million
tons of ethylene and 5,906 million tons of ammonia or
methanol.

Consequently, we can also say that the Middle
Bast/West Asia region follows the Third World characteris-
tic of high concentration of gas reserves in only a fcw
countries. Moreover, in this case, only one country
(Saudi Arabia) holds the largest deposits of associated
gas among all developing countries. Thus, the region's
potential, either as a2 supplier /6f gas as a petrochemical
raw material o1 as a petrochemical producer, is enormous.
Ethylene regional demand can be satisfied for at least
40 years and, in the case of ammonia or methannl, for at
least 100 years.

ASIA

a) No. of developing countries: 26

b) total natural gas reserves: 609 TCF
non-associated gas reserves: 572 TCF
associated gas reserves: 37 TCF

c) ratio total regional reserves/total DCs'
reserves: 43%

d) regional potential production of ethylene:
1,007 x 106 tons

e) regional potential production of ammonia or

methanol: 11,039 x 10° tonms.




The laigest concentration of natural gas reserves

among the five regions of DCs belongs to this area. Asia,
therefore, represents the greatest regional petrochemical
potential on the basis of this endowment as a raw material
covering regional demand for basic petrochemical products

for a number of vears. It is, however, important to note

that such potential is distributed only within nine countries,
of which the Islamic Republic of Iran holds a very sig-
nificant proportion.

In other words this region, where 572 TCF of
the natural gas reserves is of the non-associated type,
contains 42% of the total DCs' gas reserves, i.€. 609 TCF.
Of the 26 member countries of this region, 17 countries
have no natural gas reserves at all; among them are Israel,
Korea and Singapore, which are some of the largest consumers
of petrochemicals in th- Third World. On %the other hind,
out of nine countries with gas deposits, the I.R. of Iran
alone holds 85% of the total regional reserves, followed
by Indonesia with only 4.7%. This clearly shows not only
the tremendous potential of the I.R. of Iran for all pur-
poses based on natural gas, but also the greatest single-
country concentration of gas reserves within the entire
Third World. Based on the magnituvde of the total reserves
of this area, we estimate that 45% and 46% of the total
DCs' potential production of ethylene and ammonia (or
methanol) , respectively, can be supplied by this region.

Consequently, we can conclude that Asia, with
a large concentration of natural gas reserves within a
single country, could satisfy its regional demand for
ethylene for at least 50 years and for methanol for at
least 80 years (on the basis of 13% and 13.4% as the annual
reyional growth demand up to 1990 for each product,
respectively) .




LATIN BMERICAZ

a) No. of developing courtries: 28
b) total natural gas rese-ves: 173 TCF
non-associated gas reserves: 144 TCF
associated gas reserves: 29 TCF !

c) ratio total reserves/total reserves DCs: 12%
d) total ethylene potential production: 271 x 106 tons
e) total ammonia (or methanol) production:

6

2,908 x 10" tons.

Although only few Lat.n American countries have

natural gas reserves, representing 12% of total DCs' natural
gas reserves, the petrochemical potential on the basis

of this raw material is substantial; it can cover the
petrochemical demand of the whole region for at least the
first twenty years of the next century.

In fact, out of 28 DCs, only 11 countries have
natural gas reserves amounting to 173 TCF. This volume,
where non-associated gas constitutes 83%, represents the
third largest level of reserves among the five regions
under study. From the above-mentioned total reserves,
Mexico and Venezvela together hold 73% of the total
regional endowment and, -therefore, the greatest regional
potential for the production of petrochemicals.

If we consider that in 1979 the regional demand
for ethylene was 1.2 million tons, and the demand for
ammonia and methanol 2.9 million tous and 0.3 million tons,
respectively, and if we deduct from the total reserves
the supplies of gas needed to meet dome:ztic requirements
for non-petrochemical purposes, Latin America would still
have enough natural gas to produce ethylene for at least
40 years and ammonia or methanol for 100 or 6C years,
respectively.
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AFRICA

a) No. of developinc countries: 43

b) totai natural gas reserves: 55,2 TCF
non-associated gas reserves: 43.3 TCF
associated gas reserves: 9.9 TCF

c) ratico total regional reserves/total DCs'
reserves: J.9%

é) regional poteatial production of ethylene:
87 x 106 tons

e) regional potential production of ammonia or

methanol: 937 x 10° tonms.

This region, although composed of the largest
number of develoring countries, hclds the smallest pro-
portion of the Third World's natural gas reserves. On
the basis of the gas available, however, this region's
petrochemical potential seems adequate to satisfy the
regional demand for a number of years, since a single
courtry's demand will share a substantial proportion of
the total African demanc¢ for basic petrochemicals.

That is to say, the total gxs reserves i1 this
region of 43 countries amount to only 55.2 TCF, i.e. 3.9%
of the total DCs' gas deposits. It is important to note
that, when comparing the phanomenon of concentration of
gas reserves among the five regions, the African case is
the most extreme; only seven countries out of 43 contain
yas deposits, and Nigeria alone holds 90% of the regional
endowment. Coincidentally, the demand for petrcchemicals
in this area is also highly concentrated in Nigeria. In
fact, the largest share for basics by 1990 would apply to
Nigeria, with a demand for 280,700 tons of ethylene and
240,000 ton. of ammonia, respectively. The remaining
countries, taken as a group, on the other hand, do not
require more than 60,000 tons of etuylene per year. Based




on the annual demana growtn rate ot 16% tor ethylene
(Nigeria) and 6% for ammonia (regicnal), we estimate
that the regicnal demand for basic petrochemicals could
be covered for at least 50 and 100 years for each oro-
duct, rasspectively.

From the above, we can conclude that the African
region, although holding the largest number of DCs and the
smallest proportion of gas reserves among all regions under
study, would be able to satisfy its demand for basic petro-
chemicals, at least up to the first two decades of the next
century.

The pr~ceding regicnal analysis demonstrates
the phenomenon of high concentration of gas reserves in
only a few DCs within each region. This fact shows why
co-operation among DCs in the area of petrochemical pro-
duction is needed. The petrochemical potential of some
DCs is especially suited to take the lead in such co-
operation. For instance, the present and expected
petrochemical plant capacities of OPEC Countries make
up a significant proportion of the total capacity within
all the DCs1. By 19920, in fact, OPEC's tonnage in the
total DCs' plant capacity is expected to make up 35% ior
ethylene, 40% for methanol and 51% for ammonia. Further,
OPEC's petrochemical raw material endowment is much
greater than that of all the remaining DCs. 1In terms
of natural gas raw material endowment alone, at least
80% of the total resource of the DCs is accounted for by
OPEC Member Countries; if we add to OPEC reserves those
belonging to Mexico, Argentina, Malaysia and Pakistan,
94% of the Third World natural gas reserves are located
in only 77 DCs out of 114 developing countries (see Annex,
Tables Nos. 7, 19 and 31)

See Tab'es Nos. 2, 1




But the mere availability of plentiful natural

gas reserves for petrochemical purposes, as well as a
high plant capscity in some DCs, are not the only reasons
to co-operate with other DCs without natural gas endow-
ment. Although insufficient finances and limited domestic
markets constitute serious enocugh obstacles in themselves
to petrochemical develovment in DCs, a third factor also
constrains the establishment of new plants in some DCs:
the high level of the world petrochemical idle capacity.

It therefore becomes important to estimate
the level of the current and future petrochemical idle
capacity on a worldwide basis, as well as the duration
of this phenomenon. For this purpose, the world present
and expected levels of demand for the three basic petro-
chemical products will be analyzed with regard to the
corresponding world plant capacity.

PART II

The Impact of the World Petrochemical Idle Capacity
on the Petrochemical Development of Developing Countries

We know that, with the present high degree of
uncertainty regarding the future growth of the world
economy, estimation of the petrochemical demand, and
thereby of the level of plant idle capacity, has become
riskier than ever.

Many forecasts made before 1979 concerning the
petrochemical industry are now regarded as unrealistic.
This is especially true for predictions about the ethylene
demand Level and its annual growth. Four years ago, the
majority of experts agreed on the "conservative" figure
of 6% as the most likely expected yearly growth rate for
the world ethylene demand up to the end of the century.




—
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Now, however, a growth rate of 3%, cr halt the rate of

the earlier estimation, seems optimistic to many. Some
exercises, however, must be carried out to get an idea

of the possible impact of the world idle capacity on

future petrochemical developments, especially in developing
countries.

Tables Nos. 1, 3 and 6 show our estimation of
the probable levels of idle capacity in the world. based
on different ranges of annual growth in demend for each
of the three basic products. The results indicated by
these tables are also based on the assumption that all
of UNIDO's predictions1 of capacity will, in fact, come
true during the present decade. In arriving ai the gross
level of the world's plant idle capacity, no closures or
shut-downs since 1979/1980 are considered.

Historically, some relationships have been ob-
served between the respective growth rates of GNP and the
petrochemical industry. For instance, during the period
1970 - 1981, the world annual growth of demand for ammonia
(nitrogenous fertilizers) was about 1.3 times the annual
world GNP growtiy during the same period. As for ethylene,
the referred relaticnship (but for the period 1963 - 1978)
was 2.4 times. 1In the fature, however, these relationships
may cease to continue due to the structural changes in the
petrochemical industry, especially with regard to the cost
of raw materials. Therefore, for our estimations of world
demand, and consequently of world idle capacity, we have
chosen world demarnd growth rates on the basis of the most
recent and commonly reported rates and/or on reputable
sources, and have applied some logistic to the figures.
For ethylene and ammonia, respectively, the commonly re-
ported annual orowth rates of world demand of 2.5%, and
the 4.3% rate as estimated by the World Bank/UNIDO/FAC

1 See sources and references at the bottom of the corres-

ponding tables inserted in the Annex.




group, were chosen. In the case of methanol, an annual

growth rate of 9.8% as estimated by Chem Systems Inc.
was utilized, since the great promise of this product

as a future fuel seems to be a more valid criterion than
GNP growxch.

According to these calculations, then, the
world idle capacity for methanol production could last up
to 1990 and, in the case of ethylene production, even
longer unless rationalization of this industry occurs
during the present decade. The case of ammonia seems to
be somehow different since, ac of 1987, a deficit of cipa-
city could prevail.

So, let ue see more'deﬁails for each product.
With regjard to methanol's idle capacity, it is the least
predictable. As mentioned before, its level of demand
depends even more heavily on methanol uses for energy
purposes (gasoline blending) thun on the growth of GNP.
If we accept Chem Systems' estimation of the rate of
annual growth for methanol up to 1990 (9.8%), the level
of the world idle capacity in 1984 would be 7.9 million
tons, deaclining almost to balance by 1990 (see Annex
Table No. 6).

Ethylene demand would be around 4£.6 million
tons by 1590 (using 2.5% growth/year}), and if no closures
or shut-downs occur, the level of idle capacity would be
21.1 million tons'. A situation of balance would, there-
fore, be reached by that year if projects which have now
become uneconc.uical are cancelled and/cr obsolete plants
are shut down, together equalling a proportion of 30%
of that total world capacity (see Annex Table No. 1).

As for ammonia, the World Bank/UNIDC/FAQO group

a few months ago estimated a 1.8 million tons surplus of

Considering 100% as capacity utilization.




avallable supply of fertilizer prodvction by 19871.

This estimation is based on a demand growth of 4.3%

for the period 1981 - 1987. 1If .this rate remains con-
stant through 1290, ammonia consumption for fertilizer
production woulé be around 90 million tons. On the other
hand, if we also take the WFU group estimation of avail-
able supply of ammonia for fertilizers in 1987, i.e.

77.8 million tons, the deficit in ammonia production for
fertilizers would be 12.2 million tons in 1990. Fowever,
plant surplus capacity to produce ammonia for all purposes
in 1587, as can be seen in Table 3, would be 33 million
tons.

But it is not certain whether this surplus
capacity wonld even partially cover the 1990 deficit.
Historically, the rate of operation of ammonia plants
has varied among developed countries, developing countries
and centrally planned economies due to several factors.
Moreover, ammonia consumption for purposes other then
fertilizers will also grow. The World Bank/FAQ/UTNIDO
group, when estimating the balance of production, does
not consider the plints' capacity level, but rather the
level of ammonia production obtainable for preduction of
fertilizers which is called "available supply". Therefore,
if we deduct the 1.8 million tons surplus of "available
supply"” (estimated by the WFU group for 1987) from our
estimave of 12.2 million tons deficit for 1990, there
would be room for some new ammonia plants as of 1987 with
an upper limit of 10 million tons altogether. Table 5
shows that the Developed Market Economies as a whole and
the regions of Africa and the Far East would face a
deficit of ammonia production for “ertilizers as of 1987.

Taking only the Third World, the picture is
different. Deficit of plant capacity would appear during

See scurces and references at the bottom of Tables
Nos. 3 and 5 (Annex).




the second half of the present decade. Tables Nos. 10

and 24 show that by 1990 deficit of ca,icity for ethylene
and ammonia production wilLl be felt. The demand for basic
petrochemical products - and therefore for intermediate

or end products - is expected to grow f2ster in developing
countries than in developed nations. For instance, by
1990 demand for ethylene in DCs will grow to 14.6 million
tons which means 5.6 times the total 1979 demand. On the
other hand, the ethylene demand will increase, in developed
nations, only 1.3 times on the same basis. Talking another
example, demand for ammonia in DCs will grow 2 times, i.e.
to 22.4 million tons, between 1979 and 1990, while in
developed nations it will increase c¢nly 1.¢ times.

From the abcve, we must conclude that at least
by the mid1-1980s, a situation cf world idle capacity fcr
the production of all three basic products will prevail;
this situation, therafore, will continue affecting the
economics of international petrochemical development.
Methancl production will not reach a state of balance
before 1990. Etthylene production would acnieve balance
only if closures and/or snut-downs of plants, especially
of ohsolete ones, take place during the decade. Contrarily,
ammonia would be in deficit of capacity as of 1987 if no
new plants are built or if existi.g ones are not expanded;
in some specific cases, small domestic ammonia plants of
1 hundred tons per day could be convenient, but a great
part of the solution of the problem belongs to largs-sized
efficient plants. This situation, created particularly by
the economic recession, will put even more prassure on the
prices of petrochemical products. This pressure might even
ensure that industry rationalization will continue as a
natural reaction in developed countries, up to the point
where only those plants which are large enough and guaran-
teed by a secure supply of the efficient raw materials

would be able to "gurvive".




from the ahove argumert. in

order to neutralise the negative effects of the world

idle capacity, twc approaches appear. It would be more
adequate to expand the capacity for ethylene and ammonia
production during che present decade only in developing
countries which have plenty of material endowment and/or
+he potential power to penetrate the international market.
For most of the DCs, therefore, it would be more con-
venient to import basic products and/or intermediate
products in order to produce end petrochemical prcducts
than to establish new petrochemical plants for the pro-
duction of basics. This is the base of the wholc stratedqy
recommended in this paper after analysing the availability
of the most efficient petrochemical raw material in DCs,
natural gas, and looking at the world petrochemical
situation.

PART III
Conclusion

The thesis of this paper has been demonstrated
when we remember that, in its first part, we found that,
in the case of most of the developing countries, the
development of the petrochemical'industry is hindered,
not only by limited finances, inadequate economic infra-
structure and small markets, but also by the non-availability
of natural gas as the most efficient petrochemical raw
material. This situation is agrravated when, from the
regional analysis, we demonstrated the high concentration
of natural gas within each region in a few DCs. Moreover,
it has also been proved, in the second part, that the world
petrocnemical idle capacity affects the establishment of
new ethylene and methanol plants in most DCs. Although
room for new ammonia plants in DCs would exist as of 1987,
some negative factors, however, would constitute obstacles
to building large ammonia rlants in most cases.




1§ Coulitries who are
oossessors of sufficient natural gas reserves, on the
basis of their great petrochemical potential, could co-
operate with other DCs in various ways in order to assist
them in coping with their petrochemical needs. Of course,
each sovereign country would determine this co-operation
through its individual petrochemical policy: but the
starting point could be the supply of basic and/or inter-
mediate petrochemical products for the production of
intermediate/end petrochemical products in other developing
countries.

Finally, since adequate co-operation in the
petrochemical are~ is an important factor for our nations'
economic growth and development, communication among
developing countries is needed. Exchange of technical
and marketing experience is more than important in the
DCs' case. We can understand each other better by
expressing, for our mutual benefit, the needs, advantages
and limitations of our petrochemical industry development.




Note:

ANNEX

Table Nos. (Ethylene) : 8, 9 and 10
(Ammonia) : 20, 21 and 22
(Methanol) + 32, 33 and 34

These tables provide data taken mainly
from UNIDO studies (see specific source
details in each table).

Estimations on world idle capacity in Table
Nos. 8 - 10, 20 - 22 and 32 - 34 do not match
with the corresponding figures in Table Nos.
1, 3 and 6. This is due to the utilization
of UNIDO's demand annual growth rates for

the former group of tables, while for the
latter ones more recent (1982) rates of growth
were utilized. OPEC capacity for the produc-
tion of major petrochemicals were updated
according to the official replies to our
petrochemical guestionnaire of November 1982;
Table Nos. 2, 4 and 7.




Table 1

ESTIMATION OF THE WORLD ETHYLENE SURPLUS OR DEFICIT OF CAPACITY FRODUCTION*

Million tons
1979 | 1901 1984 1990 19905
Obeolete Capacity Reduction
Demand Growth Rates/Year as of 1981 -
208 308
29 2.5% ki (1} b3 2.5% n 49 2.5% 3s 2.5¢ 3
Ethylene i
Demana’ 37.4% {36.5° | 38.7 | 39.3 | 39.9 | a1.1 | 43.6 } 45.6 a7.6 | 61.9 [ 4s.6 |471.5 | 45.6 [47.6
Capacity? 46.6 61.2]61.2]|6r.2]61.2]66.7]66.7|66.7])66.7]53.4]53.4 ] 46.6]46.6
Surplus/{Deficit) | 9.2 22.5{21.9021.3]20.t [23.0f21.1 J19.1 J14.2] 7.8 5.8 ] 1.0](0.9) e
Reduction as
Obrolete Capacity 13.3]13.) 30.0 | 20.0

Elsboration: OPPC Downetream Operations Unit, 1982,

.

*e

e

The figuree corresponding to "surplus/deficit” are simple exercises after comparing suprosed levels of
drmand vis-a-vis those capacity levels recordsd by UNIDO**, without considering any temporary plant
closures or permanent shutdowns as of 1979,

When referring to INIDC as a source, the reference used is the "Second Worlidwide Btudy on the Patrochemical
Industry®, July 19681 and annexes.

Defictt.

The levels of dewand for 1964 and 1990 have been estimated using rates of annual growth ranging from 2%\ to
43. The base year is 1981 level which i actually lower than that of 1979 as reflaction of the severe
world economic recession.

UNIDO,

3 UNIDO - Mr. U. Muukka's estimation as a result of recent !.nvnl:lqutlon. on secondary sources, sex "The

w

Petrochemical Industry®, July 1982 (not yet published).

UNIDO - The records on capacity consider existing capscity in 1979 plus additions published and firmly
committed up to 1984 and 1987,

¥ith the purpose of approaching a balance situation, the estimated levels of demand for 1990 (based on 2.5%
and IV as annual growth) are compared to those levels of capacity for the same ysar but reduced by 20% and
JON as supposed obsolete capacity.

01l and Gas Jr:inal - “Sthylene Report™, 6th September, 1902, reports 4%/yesr as the upper limit for the
fiuture world athylene demand growth. It also quotes Zrom a Probe Economics® study, 2.6%\/year for US

demand arowth for ethviens, As for ¥, Purnpean ethvlena Aemand increase, Petroleum Timen, Movember 1007,
prge 21, quotes from J. N. Choufoer's (Royal Dutch Company) Study, 1.7%/year.

The name source, estimates W. Buropsan capaclity at over J2% by 1990,

halhr-d
e




Tasie 2

SPLC Istimsced Capacis
Ezaviens

{i.3CC tons:

! Country 1976 1977 1978 1979 196C 1941 1982 1983 19€4 T H later

Algerta”t” 120 120 120 120 126 120 126 120 120 120

Ecuador®’ - - - - - - - - - - 140

capes ¥ ) ) . ) ) R ) i} ; }

X:xdnnclu“' - - - - - - - - - - a0

1ran> " - - - 26 % 26 26 26 26 36 506

1rag™® - - - - - - - - - 128

xovage” )" - - - - - - - - - - 150

s.7.0.a.3.%Y - - - - - - - - - 336

migarta”® - - - - . - - - - - 306 :

Qazar "% - - - - - 80 280 280 280 80 f

sanai Arabia!Y - - - - - - - - - 1,736 ;

3.a.2.°12 - - - - - - - - - - ]
e : w !

Vesaruela 150 150 150 150 150 150 150 1%0 150 150 43

Total oPEC 270 2710 70 29 296 576 576 576 576 3,0M ]

Tocal wor1dt’’ 46,560 61,200 ;

oPEC & ¥World c.6 1 !

Llaboratien: OPEC Downstresa Operacions ait
OPEC $trtistics Oaie

* iaformation checked with UNIDO's reccrds.
Sources:
* OPEC petrochemicsl Questicnaaire of Noveaber 1962.
1) Algerisn sthylens capacity initiated ia 1972 with 120,000 t/y.

2} Tcuadorisn plans for sthylare prodoctioe have been delayed, most probably sagineering studies will start
as of 1985.

3) o projects or plans exist &t Predent ACCording to secondary scurces.

4) Intarnaticeal Rydrecarbom Proceseing (IEP) Boxscors, Octaber 1982, reports cougletion date in 1964.
3) OMIDO's survey, Magest 1962.

6) OAPIC Petrochentical Semisir, Nevember 1961.

7) This capacity ws plasaed to be anstreas in 1985 but the project is still under revisioa accoxding to
SO00BSATY SOUITYS . ’
8) At presec- this plant is under comstruction expacted To be anstrsaa in 1985, IEP Boxascors, October 1982.

9) official infocmetics provided ia the feminar "Petruchemicals and the MNigerian Ecuoomy®, 2I1nd Septembur, 1992,

in Lagos. This plant will be castreas by 1967,

10} OFEC samual quastiomnaizs, 1979; Petrochemicai Coaference, Greecs, 1960; OPIC Sch Working Party oa
Petrochemicals, July 1981.

11) Official reply from Saudi Arabia to UNIDO's survey (a Decumber 1962,

12) 3o plans have Sewn reportad o the OPEC Secretariat.

13) Venazualaa sthylems capacity initiated in 197$ wizh 150,000 c/y.

14) Informatioa provided by the Vesmetguelan Mational Representative to OPEC Statistics Cnit in February 1982.

15) UMIDO's study “"second Worldwide Study on the Petrochemical Iadustry, Process of Restructuring”, June 1981,
Atnexes. page 6.




Tabla 3

ESTIMATION OF THE WORLD NITROGEN (AMMONIA) SURPIUS OR DEFYICIT OF CAPACITY PRODUCTION*

Million Metric Tons Nutrient

(1) (2) (3) () (5) .
1901-02 1984-85 1984-85 | 1086-87 1990
Consumption Growth Raten/Year*+*
As of 1961-82 As of 1781-82 As of 1906-B7

Asemonia B
(Nitrogen) k1 43 5% 4.6% 4.0 3 r1Y _t;{in -wwiinv
Consumpt ion 61.5 67.2 69.2 n.2 70.4 75.9 85.4 88.8 89,0 92.13
Capacity 101.2 117.5 ] 1217.5 § 112.5 117.5 122.9 122.9 122.9 122.9 122.2
Surplus/(deficit) 39.7 50.3] 48.3 | 46.) 47.1 47.0 37.5 .1 313.1 30.6
Supply Capability 79.4 92.3] 92.3] 92.3 92.3 97.6 97.6 97.6 97.6 97.6
Surplus/(deficit) 17.9 25.1 23.1 21.1 21.9 21.7 12.2 6.8 7.8 5.3
Available supply 62.6 713.4 73.41 73.4 73.4 /7.8 77.6 77.8 77.8 77.8
Surplus/(deficit) t.§ 6.2 4.2 2,2 J.0 1.9 (7.6) | (11.0) | (12.0) | (14.5%)
Elaboration: OPFC Downstream Operations Unit, 1982,

Source: The UNIDO/FAO/World Bank Fertilirzer Working Group, 13th August, 1982

as scurce, it is called "group®).

Source for column

* Important note:

s (1) (2);

(4) and (S):
Source for columns (3) and (6}

Group.

OPEC assumptions, i.e, rates of growth and levels of surplus/(deficit).

See Group's notes, table 5.

{where referenco is made to this group

¢* Since it is Qifficult (o assume one specific rate of demand growth, a range of rates which tends to include all
different forecasts has been used.

[A]
w
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ANEmOT LA
(1.000 roane

P 1576 1977 1978 1379 196C 1581 1982 1781 198:  138% Zater
Palgeria™!” 336 336 330 336 330 660 560 550 296 99¢

| zcusdor™! - - - - - - - - - - 300

| cabon?’ - - - T . - - - - - -

| tagonestat’” - - - 1.610  1.610 1,610 2,180 2,180 2,180 2,135
rzan®'” 0 3% 376 30 170 17 706 79 1,096 1,29
‘ irag’ " 66 6  3c0 300 990" 293 990 996 990 299
jm:’a" : 860 560 60 660 660 860 560 660 660 39c

’ s.r.:..xi.cr).:” - - 3¢ 330 33¢ 3¢ 660  66C 666 650

i N‘q“:;) . - N N 3 . - . ) . 39

! catar - 97 297 297 S84 s34 594 594 ss¢ 53¢
| Saudt ArapatP - 00 00 200 200 530 330 530 530
| vt - - - - - - - 28 330 336 §
| vanezuala'¥” ™ 92 M2 T2 M2 ™ M™2 M M2 192 E
Toeal oPEc 2,218 2,515 3,279 4,889 5,876  €,206 7,766 8,056 8,822 9.:i52 E
Total war1a!® 65,540 73,900 76,90 81,010 84,670 88,179 91,650 ‘

!crm S World 7.4 7.9 8.0 9.6 9.6 10.¢ 9.9

Eladoration: CPEC Dewnstress Operetioms Uait
OFEC Statistics Oait

* fafsrmation checked with OWIDO's recards.
Sources:
* rEC petIochenical questicmmairs of Novesber 1962.

1} Asmoais capecity started at Arrw wich 130,000 t/y 1A 1970. OAPEC Seminar, lovember 1981. The official
reply to QPEC questioneaire of . vamber 1962 reports ammonis present capscity of 450,000 v/y.

2) Inginesting studies for the congtructiof of ammcmia plant of 330,000 t/y have bean delayed according w
secondary sources.

3) No ianformatiom 13 reported is official or secondury sources.

4} Teleax sumt by the Indoneeisn Minisery of Nines and Inergy to the Secretariat on 21yt May, 1980. Project
of 570,000 t/y to be camplectad by 1982 was reported by intsrnaticcal Rydrocarhon Processing (INP)
Smscore, June 1979. INP, October 1942, reports completioa of two more Nrojects toctalling 3,000 t/d
by the 814-1980s.

S) Ilranisn ammonia prodestios started ia 1961 wich Shiraz plaat vith a capacity of 40,000 t/y. 1In 1970,
Bandar hammni plant of 330,000 t/y was insugurated. By 1962, Bandar Khameni plant's capacity wvas
axpectesd 20 be axpanded to 660,000 t/y. As of 1964, SMiiras plant cspacity will bDe extanded to 196,000 t/y.

§) Basvah plamt started with ¢ capacity of 66,000 t/y in 1971. OAFEC Semisar, November 1981.

7) According to the informmtion provided in CAFEC Semiasr 1981, capacity was increased to 990,000 t/y as
of i30. OAFEC paper *OLl Dowmstreem” By A. Al-Mactari, 1960, reports Iraq’s capacity by 1970 of
600,000 t/y having plans of additional capecity aftar 1985 of 990,000 c/y.

8) Shusibe plant was put castream in 1966 with a capacity of 132,000 ©/y. Iz 1972 this plant was
expanied to 660,000 t/y. As far the fnture, by 1983, Shuaiba plact will hawe a capscity of 390,000 e/y.

9) According to the OPEC annmal questicasaire, 1979, §.P.L.A.J. ammonia Productics Capecity startec in 1978
wvith Srega plant witk 330,000 t/y; dy 1961 a second plant of 660,000 t/y was completed. Plans for an
additional capacity af 130,000 t/y are reported by INP Boxscors, October 1981.

10} Mo mmmonis production exists At present according to the official information sent DY Zslex by the
Rational Representative to OPEC ia July 1962. INP 3coxacore, October 382, ceports plans “or a
1,000 t/d cajieity at present in the engineering staje.

11) 0Ll and Gas Journal Worldwide Petrochemical Dirwctory, 1360, reports 900 t/4 ocastream ia !977. OQARKC
publicaticn 0Ll Dowmstresam” by A. Al-dattari, 1980, reports Qatar’s capacizy in 1979 az 394,000 t/y
vith no plans for the near future.

12) Saudi Arabian paper “IThe Status and Puture Impact of Petrochemical Projects in Saudi Arabia” by §. Al-Mady,
Placte’'s Petrochamical Conference, 1980. The Oi) and Gas Journal Worldwide Petrochaemical Directary 13979,840
reports 600 t/4 as axisting capecity by 1978. IEP Boxscors, October 1962, reports completiocs. of Jubail
ammonia plaac of 330,000 t/y by 1982, This fact was also previously reported by "OPEC Oil Rsport®
published by the Petroleum Lconomist, 1979.

1J) Provisional information taken frum secondary sourcas. [HP Boxscore, October 1982, reports an estimatad
completion of & plant of 1,000 t/d by 1963. This figure satches with the one presented at the CAPEZ
Seminar, November 1981, as well &s with UNIDO's records.

14) Venezuelan ammonia production capacity started at £l Tablazo with (,300 t/d 1a 1974. 3y (976, a aew
capacity of 600 ©/4 at Moron was completed. No plans or expansion of capacity have been announced
according to secondary sources.

15) Current World Pertilizer Situaction and Outloox. 1977-73/.980-85, FAO, Rome, 1380-31.




Table 5

WORLD NITROGEN SUPPLY DEMAND BALANCES

(Million Hetric Tons Nutrient)

1981/82 19082/83 1983/64 1904/05 1085/A6 1986G/07
DEVELOPING M.E.
Africa
Capacity 0.41 0.76 1.03 1.03 V.24 1.37
Supply Capability 0.2 0.16 0.81¢ 0.68 0.72 0.82
Avaflable Supply 0.06 0.4 © 0.50 0.57 0.81 0.69
Conaumpt ion c.89 0.7% 0.8¢ 0.89 0.96 1.0
Surplus (-Deficit) -0.63% -0.64 -0.31 -0.32 -0.35 -0.32
Latin Amarica
Capacity 4.79 5.22 5.59 6.57 6.69 6.09
Suoply Capahility 3.20 3.81¢ 3.98 4.58 4.93 5.13
Aveilable Supply 2.74 3.04 3.3 3.0 4.18 4.35
Conaumpt ion 2.85 3.07 3. 2 3.35% 3.50 3.64
Surplus (-Deficit) -0.1% -0.03 0.12 0.52 n.60 0.71
Near East
Canacity kA ).61 3.99 4.28 4.93 5.0%
Supply Capsbility 2.21 2.58 2.8% 3.1 .64 3.74
Available Supply .93 2.2% 2.3 2.74 3.22 3.30
Conaumpt {on 1.89 1.98 2.14 2.32 2.47 2.60
Surplus (-Daficit) 0.12 0,29 0.19 0.42 0.7% 0.70
far East
Copocltg 8.70 9.82 10. 10 1".2 12.99 13.95
Supply Capability 8.4 €.9) 7.35 8.15 9.29 10.37
Availabls Supply 5.30 5.99 6.38 7.08 8.06 9.09
Consumption 7.25 7.84 8.32 6.85 9.44 10.10
Surplus (-Oeficit) -1.9% -1.85% -1.94 -1.79 -{.38 -1.09
Other Devsloping M.E.
Capaolty 0.00 0.00 0.00 0.00 0.00 0.00
Supply Copability 0.00 0.00 0.00 0.00 0.00 0.00
Avatlable Supply 0.00 0.00 a.00 0.00 0.00 0.00
Consumpticon 0.0% 0.02 0.02 0.02 0.02 0.02
Surplus (-Deficit) -0,.01 -0.02 -0.02 ~-0.02 -0.02 -0.02
TOTAL UEVELOPING M.F

Capacity 17.00 18.40 20.79% 23.07 26.02 27.25
Supply Capatbliity 11.7% 13.26 14.57 16.%2 18.58 20.08
Avallable Supply 10.03 11.39 12.54 $4.24 16.07 17.35
Conaumption 12.81 13.84 14.50 15.43 186.39 17.%2
Surplus Deficit) -2.58 -2.25 -1.96 -1.19 -0.32 -0.02




m

(Coul. Table )
WORLD NITROGEN SUPPLY DEMAMI DALANCES
(Milldon Netric Tons Nutrieant)
1981/82 1982/83 1983/84 19847065 1985706 1986787
TOTAL DEVELOPED M.E.
Capacity 37.37 37.96 38.9% 40,34 440.72 40.88
Supply Capability 32.45 32.82 33.61 34.67 35.15 35.47
Available Supoly 24.43 24.69 25.16 25.90 26.23 26.33
Consumption 23.08 24.24 25.38 26.12 26.76 27.49
Surplus (-Ueficit) +.3% 0.45 -0.22 -0.22 -0.53 -1.16
WORLD TUTAL
Capacity 101.% 107.18 11%.€2 117.53 124.19 122.92
Supply Capability 79.41¢ 83.28 087.44 92.2% 95.34 97.58
Available Supply 62.81% 66.01 69.50 73.4% 76.11 77.28
Consumpt lon 61.50 64.67 67.69 70.4% 73.1% 75.94
Surplus {-Ueficlt) 1.41¢ 1.34 1.89 3.00 3.00 1.8¢
Suurce: The UNIDO/FAO/Warld Bank Fartillzor Working Group, August 13, 1982 ]
NOJES o
w
Nitrogen

“Lapacity®s rafers to nominal or nameplate ammonia capacity. |

"Supply Capability®s refers to production capabllity of ssmonia. It is estimated by applylog country-
s aci?!c operating ratea. baced on past performanca and other factors, to existing curaclty and
pﬁcuod-ln now capacity. New capacities are phanad-in as 80/90/100% for daveloped market econumies and
centrally planned Europe, and as 65/85/100% for davsloping market economies and Socialist Asia for the
firat three full years of oparatione. Phasing-ine, closures, expansions and other charges in capacity
are prorated according to the anumber of months {n a year.

®Available Su g%{'t rafers to supply potential of nitrcgenous fertilizera. It is derived from ammonia
Yaupply capaﬁg y" and non-asmonia sources of nitrogen. Industrial uesaes, and procassing and distri-
bution losses are subtracted from asmonia “supply capability® to derive 'ammonia available fur fertilizers'.
Production af nitrogen from non smonia sources is added to ‘ammonis avallable for fortilizue~s' to

estimate "availlable supply®. \Vhe asaumed processing and distribution losses are:

Raegion Provessing and Oistribution toas
Developed Markaet Economlos % '
Ouvelcping Martet Economies 10%
Centrally Planned Economies)
USSR 171
Eastogn Europs axcluding USSR 7%
Socialist Adia 15%

"Cunsumplion®: reforea to ustimated use for 1981-82, and to farucast Comand thereaftur,

“Surplus (Ueficit)®: rofera to differance batween “availat.le supply® amd “consumpticn®.




Table 6

ESTIMATION OF THE WORLD METHANOL SURPLUS OR DRFICIT OFf CAPACITY PRODUCTION

Million tons
1979 | 1981 1984 £990 1904
Demand Growth Rates/Year® 23;:2::;
as of 1981 Reduction
0%
"] 3 3
1) 9.8% 9.0%
Methanol 6% 7% 8s 9% 5% 7 ;1 9
pemana! 11.? 12.02 18,3 f14.7{15.1 | 15.5] 20.3 | 22.1 ] 23.9 | 26.1 28.03 15.9
Capacltyl_7 IJ.U‘ 23.8]23.8123.8123.8]29.6}29.6]29.6]29.6] 29.6 16.76
Surplus/(deficit) 2.1 9.5 9.1} 8.7} €.3] 9.3} 7.5{ 5.7 3.1 1.6 0.8
Reducticn ..5 7.1
Obsolete Capacity "

Claboration: OPEC Downstream Operations Unit, 1981.

Sourcess When referring to UNIDO as a source, the refurence is the "Second Worldwide Study on the
petrochemical Industry®, July 1981 and annexes) and GOIC, the refarence is "Industrial
Uses of Assoclated Gas”, 1981.
1

2

UNIDO, Page 11 Annexes.

ECN, Market Report, Sth October, 1981, Page 14, Quoted irom Chem Systems' Study "New
and evolving for meth ) L
Source: See note 2. Chem Bystems estimates methanol demand in 1981 at 12 million tons

and 28 million tons by 1990 and by the end of the century at 52 million tons. Therefore
the estisated annual growth is 9.6%.

GOIC estimates world capacity in 1979 at 13.47 million tons and demand at 10.16 million
tons, and demand in 1990 at 23.35 million tons. 8ee also notes in Table

Ythis would be the 30% of the total plant capacity expected by 1984 if no closures or
shuldowns take nlace as of 1979,

Coryesponds to the total capacity expected by 1964 reduced by 30% &s supposed ohbsolete
capacity proportion or simple excess of capacity.

Capacity for 19684 and 1990 corresponds to UNIDO's records. The . . gure of 1990 represents
total capaclity of i)79 plus additicns published of projects firsly committed up to 1987,

* Since it is difficult to assuwe one specific xate of demand growth, a range of rates which tends to
inciude all different forecasts has been used.
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Msthanol
{1,30C zons)
f
: Sounry 1576 1977 1978 1979 1380 1981 1982 1983 1981 1933 Later
; Algeria 100 100 160 . 100 100 158 100 100 160 199 -
| Ecuador? - - - - - - - - - - -
' Gabon” - - - - - - - - - - -
| Indonesia - - - - - - - - - 330‘ -
.- 1
i Tran - - - - - - - - - - -
. 8
| Izaq - - - - - - - - - - - .
! xm-u:’ - - - - - - - - - - - :
i s.?.:..A.J.s - - 330 330 330 330 330 660 600 8ad -
i qucrur - - - - - - - - - - -
: 10
| Qatar - - - - - - - - - - -
' Saudi Ara.buu - - - - - - - 600 1,200 1,200 - f
U.L.!.u - - - - - - - - - - - i
L ]
Vanezusla - - - - - - - - - - - l
Total OPEC 100 100 430 430 430 - 430 430 1,360 1,960 2,290 i
Tocal worlall 13,47 8.8, n.t. oa.d. 16,987 agl aa !
orzc s werld 3.2 3.0 {
Rlaboration: OPEC Dowastreaa Operations mic
OPEC Statistics Unit
Sourcas:
* OPIC pevrochemical questionnaire of November 1962.
! off1c1al information seat to the OPEC Sscretariat ia July 1942.
“ According to secondary soutcas (CEFE of2icials), thexrs are no plans for methancl producticn ia icuader.
Juopxmtoxmmumxmgummmwuouumucmymu.
‘mudmlm T™his plant will b¢ loca%ed at Banyu Island.
sumtucmuutd usooo:/yvuxumu-u-anxuqmmunm.m
to official information seat to the Secretariat ia angust 1982.
6

7uopm—n-u-wmmmocnmxpme.

10
11

Provisicoal information taken £2ON $E00DAATY SOUYTERS:t
AP Dow Jomes, 9th NMowembsr, 1981.
stax:ed in 1978.

%o plans have been officially repotted for the comstruction of a methanol plast in Nigeria.
NO plans have Heen officially reportad for the construction of a sethanol plant {n Qatas.
Information provided by the Saud( Arwoiar dslegation to the Sth Working Party on Petrochemicals, July 1981.

Middle Zast R-onamic Survey, August 1962, page 6.

12
13
14

Corresponds o0 effective production rath chan capacity.

GOIC - UNIDO study, April 19681.

¥o plans for the comstructioca of methancl plant fram official OF secomdary SOUrces.

INP Bomscure, C:taber 1901.
OFEC anrmal questionnaire 1979 reported the first mathanol plant

No slans have beea officially reported for the construction of a mechanol plant in the U.A.E.
“The Industrial Uses >f Associated Gas®,

Start-up estimated.
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S UPFLY-TEFVMANC
ESTIMATEZ RAW MATTRIAL ANT ETHYLENT PRODUCTION FROM NATURAL GAS
IN DEVLLOPING COUNTRIES
« & = 1
[ (1 2 (3) i ] 15 | (@
1
r Demand for Production Exaszang Capacity m":m"“cnl Ethylene
REGICH Exhylens Ethylene Capacity Excess .’ ( \ Potenzaal
Country | (Deficit) -&'—‘.'Tm Production
Tons 3 C° } Tons 10° Tons 31L° Tons 10° Eg?hy Tons 10°
AFRICA, of whach - | - - - e
d
Nigesia [ 79
Gabor: 1
K. AFRICA, of which 100 100 120 20 42-70 299
Adoeria 120 28
Egqvpt 2
| Lavve 53
NoTOcco -
Tunisia 13
W. ASIA, of which 50 s0 100 50 3%-38 57¢
Bahrain 1:
Irag 30 63
Kuwsit (13
Jetar 102
Saudi Avabia 207
&0
Turkey .
U. Arad Bmirates 51
Other 10
ASIA, of which 900 200 1,000 100 54-71 1,007
indonesia 45
W < T 3¢ 860
[_meeysis %
| _Pakjstan 27
Poillipines -
{ Rep. oOf Korea 150 ¢
—singepore °
Thailand 14
Other Asis ot i&
S .
o 4% 430 540 110 n.a. ’ n.a.
LATIN ANPRICA, of which 1,200 1,200 1,600 a0 39-52 m
Argentina 170 ’ 7
Bolivia 9
Aragil 740 3
Chile 60 4
Colimtia 20 ¢
Ecusdor !
mexico 440 115
Pery 2
Venezuvela 150 80
*Andean Counzries
Trinifad-Topago 2
tnr 20 -
TOTAL LX's 2,680 2,680 3,30 680 44-52 2,254
OPES n.a. n.a. 130 2.1 1,907
WORLD 37,380 37,630 46,560 $,180
Llaboration: OF ' Downatreas Operations Unit, march 1982
source: Columns (1) (2) (3): UKIDO "Second Worlé Wide Studv on the Petrochemical Industry, Annexes; June 1961.”
Column (3) is devaioped based especially or UNIDO's last study as well as on SRI country by commtry
estimations.
Columns (4) (5 anéd (5) are our estimations,
Note: Some totals could nnt co~reapond due to rounzing.
TArGear
Countraes: Ecuador, Colur=ie. ver., baulivee and Venezuc .
—
- P S S
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3§ U992l Y- ¥NAND
LSTIRATED AAW MATERIAL AND ETNYLONE PRODUCTION FhOM NATURAL GAS
IN MMVEOPING COUNTPLIES

1384
il) 12) (1) [E2} {5) (&)
Demand far Procductian Existing Capacity m’ﬁ Echylens
RESION Ethylens Zthylene Capacity ZXCess/ (veazs; Potencial
Caunzry (Dr v} Demand - Plants Production
Tons 10° Tons 9’ Tops 10° ™ .g? Capacity Tons 10°
AFRICA, of wuch - - - = av
| ageria _ _ : bkl
Gaboa 1
-N. AFRICA, of which 400 <00 450 L] 37-65% 199
Algeria 120 227
Eqyot - ?
Libva 330 52
| moroces -
Tunisia 13
4. _SSIA, of wnich 650 €50 800 150 31-3 $76
e BAREAIN . L5
traq 150 63
Eovate - o
290
L fecar 103
Saudi Arabia == 247
Turkey 60 1
U, Arab Pmirates - Si
Sxner 2
ASIA, of wiioh 1,900 1,900 1,20 400 3=44 1,006
1ndja 312 40 P ] (T2) 17
L Indonestes 2% s
| . .. ]
Jas
tean 860
| _malaysta - s
Saisean z L
L Philliptaee o -
Sep. of Kores 50 9
|___3inqapore %0 0
Thaijasd - 14
| ocher Asta hd 14
S 700 700 230 250 D.a. a.a.
LATIN AMMERICA, o whioh .21 2,687 3,360 539 J4e? ~68
|_.Atgencing 166 166 350 [T} 27
Molivia « hd - - 9
Brastil 1224 1,220 1.220 (341 3
Snile 38 53 180 122 s
ml“iﬁ hd hd 120* * 8
Leusdog > hd b b 7
_Mexico 933 933 1,440 487 114
Peru . '3 - . 2
vml!!i! . » 150* v e |
|__* Andean_countyice 170 270 270+ (100)
| Trinjded-Tobeyo
J—,-. 4
TOTAL 10C*s 6,471 (1% 7,960 1,309} 38-47 2,249
or n.a. a.a. 1,606 - 1,304
l WOALD 50,021 49,767 61,160 11,139
Zlaporaticn: OPEC Dowastrsem Operations Unir
sSaurces Colusms (1) (2) ()): UNIDO “Second World wide Ytudy on the Petrnchemical Industry, Annexes: June [981.

Columns (1) (2) /4): Lacin ASSrica (s our estimation oased on 17.5% vearly growth from SRI figures ‘or 198).
Columms (5) an3 (6) are orx estimatims

Crlumn (1) shows (MIDO's figures out adjusted for OPEC Countries according to gur mors recent .nformation.
1 Total Excess/Deficit capaeity of 1,317,000 Tons 40es not aactch with the difference of zotal deaand
vis-a-vis total capacity 1,189,000 Tons due to she 1iffersnce 3f 72,300 Tons ‘ound separacely ‘or
India. Some other differences could exist because of rounding.
*Andean
Countries: Ecualor, Columria. Peru, 82ilvia and Venezuela.

*® By 1J€5, 3ayll Arabian zamacity will de 1.5 ailllen <on-vyear,
“** Sv 1983 JPEC :capacitv will “e .. aLllion -on’year.
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ESTIARTT. RA» MATERI/ ANT STYVTENT PRIODDCTIONL FRO~ RATURA™ GAS
I DEVELOPING COUNTRILE

{ : v is i (3 i< : re ! i
| bDemand for | Preduczasr | ExasTans Capacity m”": Eunylsne
| RESIOK Ithylene | Itbylene Capscity” | Excess’ tvears $ stantaal
counzn | ; {Dafacit) | Dmammce - FIARLS) LEtape
Tons 107 | Toms IC | _Tons 30 Teas 10 Cxpac. T Teag et
AFRICA, ©f wvaies e ( 300 J’ 30t | - 1 [
NioeLia l e i o 1 kil
GaDos. | t 3
X AFRICA. of wharh sz | s9c 590 t210; 31-58 29"
Alwazie 3¢ =7
Povp: 140 7
Livve 330 53
[ toroees 2 -
Junisia 1
V. ASH., ©f whigh 3,850 2,650 3,0% 426 27 5%
— ;"1 30 b3
1pss 25 6
xovalc b= "
gevar 250 103
-——ML“#— ‘ng'_ 287
F— ) i
e - 5
o ODRE, 2
ABIA, of wimh 3,800 2,930 2,50 (980) 4)~80 3,504
Iotia 00 - 13
. :THE. 3, @
| ize 3¢ d
| alaveis - X
Depjoger 10 X
T 230 S
 _Sep, ot Foras 1.3% 2
1 ) 0 3
Trailane 180 s
jibag Aaia 22 i
f=r o 1,400 1,600 1,850 410 L8, 8.4,
HID s, »f whieh 3.602 TR «. 10 1932) 241 . w
b3+ 332 350 k21 ) n
. :::,:: . I 160 . )
O e 2,548 1,220 3,220 (3,328) 3
! onge 316 136 100 [ ¢
- - . 120 : s
. . 1400 - ?
L _sexieo 1,906 1,906 1,840 34 113
vegy . . 250 . 2
Verezye}- * * 13¢° * 7€
"Argea - 24C 240° K20 8 J
| mxanieeccmmpece. I
ounar '
TOTAL LDC's 34,892 32,37 13,406 {1,106) 1343 2,23t
o 4 2 n.8. ' 2.8, 4,082 - ! 3,858
WORLE 71,092 | e €, 708" l (4,386 i

rlaporstisn: OPIC Dowastress Operstioes Unit.
. socToes: “Sevont Woxldwibe Fiuéy or the Petrochemicsl 1adustry® - June 198) (called UKIDO; .
‘ oaPEC. “0ii Downstzeam™ 1330,
“ Are OPIC Secretazist’s records.
** Latimarel espacity up to 198" Dased or 2irr plans regordsd by UNIDC. Sews figures
nave Deer. corTectel arvorlirs o oG recards ewpecially for OFNI.
: WoT.¢ CApAtiTY D SRLiARTe? Sr LSS oApecitisl Xetasterel ur tc 198°, ané rest o!f
the world capacizie: rejisuaras up fc 1964.
Note: Lolusr. (i) UNIDU's $TO)SCTIONS.

Coinmr /i fer ilatir MBAZiSs 1t preiestad frem 1964 takie taa-‘l oTiuizing DNIDC
demand /growyr yste 10T Latlr Amarics 1964-0C, 1.2\ per year

Coiuzr (I Paset cr folumns ! o

l © Jnoee: ZoutiIiers  LIuaésr . JCLiRILL. MeT.. BLLIvas &DI vENeIue.dL
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Table 11

ESUINATEN BAY MATERIAL FUR Tnl PRTALLHEAILAL
LuBUSIRY 1N LESS OCVELOPLS COMNTARIES
SOURCE S NATUAAL LAS/UN WAL EnLRuY SuPrLint
cawe UII.IOII‘. :ﬂ SAS JUUNNAL
e

Vet 80 0C POTENIIAL PROVED ESTINANED POTLNEIAL [ TLTY
wErANS € NVL ENE KRESENVES ASSOLIAVED EInvL EnE rOTENI B AL
PROUCT LN chunE O GAS PAODUC T LK SINVLENE
PRULUC B ICH

[ 9 niL. fONs Aldi.beb aeL.CF NILL . JUNS RiILL.VCAS
] 4 1200 SUOOLO0 [} 3
L] L L] L L] .
- . . . . -
L] L * - - *
. . . . - .
. . ° . . -
* L] L] L . -
. - . L4 L L
. 4 400 2006000 . LY
. L] . . - .
. . L] ° - -
. . . - . -
| ] | 300 230000 . 1
. . . . - -
. ' ] 3560 . .
. . . . . .
. . L] . . -
3 . - . . -
. . . . . -
. L] L] . . -
. . . . . -
. - - L] L -
* L] L] - . L d
. L] . . - .
- L * L] - -
- . L] L - L]
L] . - . L -
23 10 17400 8700000 1%
. . . . . -
L] L . * - -
. . . . . .
L] . - L] . -
. 4 . . . L
. . . . . .
. . . . . .
L] L . L] - -
. . . . . .
- - L] . L] L4
. . 140 10000 . ..
- - - - - .
. . - - - -
. . (¥ 1] »7%0 . .
. . . . - .
3 n 19782 ele00 ¥ an
23 223 8440 4220000 L) 224
(14 % nod 1530000 2 !
LY L1} 23500 117%0000 i3 53
3 . . . . .
3} 1o 2250 1125300 ) 1]
340 219 2N 13645000 20 299

143



DATES UCTO9ER 14,1962

BAHRALIN

VENEN

1RAQ

JUROAY

[UTTY H

LEJANGN

OAAN

CATAR

SAUD! ARABIA

SYRIAN ARAD
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TURKEY

UMLTED ARAD
EMIRATES

N, EAS T/
w. A S LA

AFGHANISTAN
BANGLADESH
BV IAN
BURMA
CYPRYUS
KAHPUCHEA
FiJ1l

HONG KUNG
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INCUNES LA
IRAN
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LAY
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AS LA
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2300
24C00
49000C

L]
11000

Table 12

ESTINATED RAx MATERIAL FOR THE PEVRUCHEMICAL
INOUSTRY IM LESS DEVELUPED COUNTAILS
SOURCES NATURAL GAS/UN WORLD ENERGY SUPPLIES
CRUDE OIL/CIL AMO GAS JOURNAL

1919
DOMESTIC POTENTIAL PROVED ESTIMATED
OEMANUY ETHYLENE RESERVES ASSUCIATED
PRUDUCTION CRUDE OIL GAS

[ 1d ] MILL. TONS niLL.BBL MILL.CF
123 13 240 12¢000
L ] L ] L ] .
11 ZYY 31000 1550000C
L ] L ) L] »
102 32 65410 32700000
L] ® L ] [ ]

- ] 2420 {200000
1n 1¢t 3760 1ngocco
20 198 163350 81873000
13 2 2000 1000000
o 1 128 2500
i? 1 29411 147035¢C0
322 418 297606 140043000
12 . o .
’ 14 . -

L] L] * -
13 o 2 125¢c0
* L ] L] L]

L ] - L v

* * . [ ]

* L] L ] -
40 16 2600 1360000
214 40 9400 4300000
249 (11} 38000 29000000
[ ] L ] v ®

L] [ ] o L ]
2t 29 2000 1400000
- L ] ® -

[ ] L] * L]

L] * . L ]
192 2 200 106000
[ ] L] L] L]

. o $1] 12500

- » [ ] [

L ] L ] L ] -

- »> L] -

L] L] * Q

L] .~ L ] [ ]

[ ] L] > ]
719 %7 132%0 36625000

POTENTIAL
ETHYLINE

PRUDUCT ION

MILL. TONS

TOTAL
POTENTIAL
ETHYLENE
PRUDUCTICN
HILL.TGKRS

e e S L 0 e O S o e e 4 e e

162

® 0 5 9 6 5 0 8 0 0 0 e NSES NI & P ¢ P e e

»
-]

N > - -
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20500
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ESSIMATEL RAW MATERIAL Ful THE PESALCIENICAL

Table 13

INDUSTAY IN LESS DEVELUPED CLUUNIRIES

SUURCE ! NATJAAL wAS/UN wURLD ENERGLY SUPPLIES
OURNAL

CRWE JILZ0LIL AND 6AS J

191y

WUALSTIC T ITY PaOVEL ESTINATED POREATIAL

€ RAND € UYL ENE AESERVES ASSOLIATED € 11ive ENE
PRODUCIION  CAUDE OIL oAS PROGUC T 108

o<F AL, B anL.ue aLL.CH AILL. 1ONS

L ] L 3 L} L ] L

113 26 2480 1200000 1

* . L] L] -

. . H 1000 .

. ’ 150 15000 .

o 2 1220 +10000 1

28 . 400 200008 .

161 M 0 335000 .

L J - L] - -

' > - [ ] -

- L ] [ ] . .

H ? 1100 $30000 1

. . . L] L)

- - ie 8000 .

. .. L ] . L)

- L ] - L ] -

[ ] L ] L ] [ -

ven2 ' M50 15425000 %]

L ] L] L ] » L]

. L] L] L ] -

- L ] L] L] L]

2 H P 227300 .

- L ] o [ ) -

" 13 100 - 350000 .

- L) L ] L]

1218 u 17878 9915000 1@

2128 240 seqld 20236500 i 1Y

P ot aseent 242240500 264

20 150 162380 s187500" "

1218 10 L1820 23935000 10

260 a2 $8000 2900600 2

23 223 8440 4220060

) 23 PYOeTY 14708500 '

2ie 4 2600 4800000 s

23 10 17060 $166000 9

T . 310600 19500060 T

102 52 5400 32700600 36

Y] “ 23300 11750000 1

N 10l 30 1880C00 2

H \ 500 230000 .

3 ) 1100 $30060 i
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Table 14

OATET OCTUBEN L&,1982
ESVIMATED RAS BATERJAL FUR THE PRTRULMLNICAL
INDNSTRY IN LESS DEVELLILE COUMIRILS
SUUACE N NATURAL GAS/UN WUALLD ENERLY SUPPLITES
CRUOE 0“.'0!: AND LAS JUURNAL
L 1Y

PRUYED HURESTIC POTENTIAL PROVED ESTINATELD AOTENTIAL TOTAL
RESERVES OENAND ETUVLENE AESERVES ASSOCIATED ETH"LENE POIENTIAL
NAT.GAS . PROOUCT 10N CRUDE OIL GAS PROOUCTION EVYLENE
PRUDUC T ICH
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DATES UCTOBER 14,1982

ESTENALED AAW MATERIAL FUR TUE PETROCIHENICAL
INDUSTAY IN LESS BEVALUPED COUNIRIES
SUURCES MAIURAL GAS/UN WURLD ENERGY SUPPLIES

Table 15

CRUDE DIL/0IL AND GAS JIUVARMAL

1984
PROVED QONESTIC POTENTIAL PRAOVED ESVINATED POTENTIAL
RESEARVES DENAND EINVLENS AESEAVES ASSOCIATED ETHYLENE
NAT.GAS PRODUCT 10N CAUDE OIL GAS PRUDUC T 30N
nee [ 14 NILL. TONS Al *NILL «CF MiILL.YUNS
SAHRALW 12000 231 | P 240 §2000¢ .
YEMEN . . . - . .
[LY D) 27500 126 4 31000 13300000 17
JURDAN - . . . . .
KUSALT 31000 b1 2] [ 2] 45400 32700000 3e
LESANUN - . . . . .
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INOLA 9300 104 10 2606 13000C0 1
ENOUNES LA 24000 aag 40 200 4800000 3
1RAN 490000 2 820 $86C0 29000000 32
ASRAEL . . . . . -
LAO . . . . . .
NALAYSLA 17000 43 29 2000 1400000 2
MALDIVES - . . . . .
HUNGOL 1 A - - - . . .
NEPAL . . . . . .
PAKISIAN 15800 326 26 200 166000 -
PAPUA . . . . - .
MILLIPPINES . - - 23 12500 .
XOAEA . . . . . .
SINGAPURE . - » . . .
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Table 16

DATEY UCTOBER 14, Lve?
ESTIMATED RAw MATERIAL FUR THE PETROLHEMICAL
INOUSTIRY 1M LESE LEVELUPED COUNTRICS
SUUKCL & NATURAL GAS/UM wURLD ENERGY SUPPL LS
CRUDE OILZ0IL AND GAS JOURNAL

1984
PRUVED OURESTIC PUTENTIAL PROVED estinalED POTENT IAL 10TAL
RESERVES DERAHD ETHYLENE AESERVES ASSUCIATERD CTHVLENE PUTENTIAL
NAT.GAS PADLUCT LOMN CRUDE OIL GAS PRUDULT ION ETHYLENE
FRODUCTICN
aLf [ 14 NiLL. TONS nitL.o00 AlLL.er AILL, PimNS NELL.ICHS
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ARGENT INA 13200 158 23 2400 1200000 1 a
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1OV AL
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Table 17

ESTINATED RAW MATERJAL Fun THE PETAUCHENICAL
INOUSINY IN LESS DEVELUPED CUUNTALES
SUUNCE D MATURAL wAS/UN WORLD EMERGY SUPPLIES

CRUDE OJL70LL AND LAS JOURNAL
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Table 18
. OATE: ODCVOBER 14,1982
ESTIMATED RAW NATERIAL FUR THE PETRUCHENMICAL
INOUSTIRY IN LESS DEVELUPED CLOUNIRLES
SOURCES NATURAL GAS/UMN WORLD ENERCY SUPPLILS
CRUDE OIL/0IL ANO GAS JOURNAL
1990
PAOVED DoneEstiIcC PUTENTIAL . PROVED ESTINALED PUTENT 1AL TOTAL
RESERVES DERAND EINVLENE QRESERVES ASSUCIATED ETHYLENE POTENTEAL
NAT.CAS PRUDUCTION CRUDE OIL GAS PRODUCT 10N € “IYLENE
PRUNDUCTICA

BCF acr NitL. TONS NiLL. BB RIL..TF MILL. TONS MILL.TCNS
BAHRALN 9¢cco 3N 13 240 120000 - 13
'E.E" L] * L ] . *® - -
LY ]) 271300 2% L) 3leno 13%CC000 17 [3)
JKDAN - . . . . . .
KUWALT 3000 $7s 31 43400 32700000 3 81
LEDIM * . L) L] [ ] L) -
UNAN 2000 . 3 2400 1200000 1 L]
QAT AR . 40000 224 10l 3160 1002000 2 [ Jops ]
SAUDI ARAGIA 92230 [ 1] 198 183350 21675000 89 247

SYRIAN ARAB '

REPUBLIC 1900 76 2 2006 1€000C0 1 3
TURKEY oo . 1 12% 62500 . 1
UNITED ARAD

EMIRATES 217300 7 3 29411 : 14703300 16 s1
He EAS T/ ' '

¥. AS LA 243230 1689 412 297608 140043000 162 $714
AF GHANTSTAN . s . . . . . =
BANGLADESH soco 29 13 . - - 13
BIVIAY . . . ° . - -
BURNA 135 .l . 3 12300 . . '
c".“s - * L J L] L L] -
KANPUCHEA . . . . . . .
FlL2h . - . . - - .
HUNG ®DNG [ L] L] L d L4 . .
tNota 9300 109 13 2000 1300000 1 ty
INDUINES LA 24000 3 L 1) 92600 4800000 3 43
tRAN 490000 030 28 38000 29000000 32 839
ISRAEL . - . . . . e .
l.o N - L ] * L4 L ] L -
NALAYSIA 17000 [ ] 29 2000 2400000 2 30
MALDIVES - . . . . - -
RONGOLE A - . - . . . .
.e"l L] L ] t ] * . .
PAKLISTAN 13800 603 26 300 200000 - 26
"m. L] L ] L] L L] L] -
PHELLPPINES - . . 23 12500 . .
IME. . L] - L ] [ 2 L] -
SINGAPORE . - . . . - -
smmm - L] * - [ ] . -
SR1 LANKA . - . . . . -
THALLANOD 8000 . 14 - . . 14
VIEINM [ ] - L L] . . -
AS LA 372238 2019 L /1) 732%0 36623007 40 1004
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Table 19
VATED UCTOUER A4,1v82
ESTINATEY dAW MATERIAL FUR THE PEYRLCHEMICAL
IHOUSIRY I8 LESS DEVILOPLD LOUNIRIES
SUUNRCE Y AATURAL GAS/UN WURLD EMERCY SUPPLIES
Cawre ulllalt w GAS JUURNAL
PHOVLD BONESTIL POTENTIAL PaoveEo EsTinAlED PUlEalIAL 101AL
KEDERVES DEnAND CINVLENE AESEAVES ASSOCIATED EluvLEnE POTENTIAL
NAT.GAS PRODUCTIGN CAUOE 0L GAS PROOUC T fOU EIHYLENE
PRUDUL TICH
ocF ocF LITSO 1 H slit.oet NiLL.CH HILL . TONS nitL.Jong
ANTLLLES - . - . - . .
MGENT INA 15200 % 23 2400 1200000 ] a3
BAMAMAS . . - . . - .
SARSAUUS . . - ] 1000 ' . -
aLivVia 3400 . v 150 15000 . ]
WAL L 1300 15 2 1220 610000 1} 3
CHiLE 2500 L& 4 400 200000 . 4
CoLunuIA $600 3o} 8 ne 135000 . (]
CuStA aita - . . - . . .
LUaA . | ] . - . .
OMlaiLan REP. . . - - « . -
ECuAusR 4000 ’ Y ‘a0 130008 ) ?
EL SALVALLR . . . Y 3 . .
Gl sAVA . . . . [d e .
GUATENALA . . . 1e 8000 . .
CUYANA . . . . . . -
nAlll . . . . . . -
HONOURA Y . . . . . . .
JANALCA . L) . . . .« -
HEXICD 59000 nmn *» 32358 15623000 17 it
NILARAGUA - . . . . . .
PAlIANA L] - L) L] L] L] -
PARAGJAY - . . . [ ) .
PERY 1160 12 b [$1) 327500 . 2
SUR ENnANE » - . » . . .
IR LIDADZ TOUAGY 8000 an 1 100 350000 . 1)
Uddouay . . - . . . .
VENEZULLA 42000 31829 &8 11010 4933000 e s
LAT N
A dE vl CaA 144500 (7Y 1] 230 58473 20234500 £ 13 26
[ BNV I O ' §
UEVEL N NG )
Cuuvalny s 118068> 16241 1974 184401 242240300 184 220
SAUJS ANABIA 323 [ 1] 158 1433%0 81675000 [ 1] 2417
VENL 2utL A 42800 a2 &6 11870 8933000 30 16
1RAN SWC00 850 28 58000 29008000 32 259
ALutria 132000 [ 17 ] 222 440 4220000 ] t2 2]
WilTkD ARAD
EAIRATES 20500 n » vt 4703300 is 11
INDSNES §A 2400C %% 3 %00 4830950 s 43
Muikia 41400 . 1 H 10 17400 #708000 14 1]
IRAG 21500 23 46 31000 15500000 17 (3]
LOPYY] oo E 3 1Y o4 63400 32050000 3 [ 1]
CuYA 24000 200 40 23500 11750600 93 3
LAl AN 0000 226 101 1277 ) 1800000 H 10%
GAsuh 500 28 ] 500 450000 . i
ELUASUR ALUD ] H 1160 $5C000 [} ?
wrr L $ILIIL 1Ive luté 429334 214005500 234 1480

[44




W—-——

Table 20

SUPPLY-DRNAND
ESTIMATED RAW MATERIAL AND AMNONIA PRODUCTION FROM NATURAL GAS
IN DEVELOPING COUNTRIES

1980
Column i) {2) ) B ( §) ! {5) (6) 1
Demand Asmon la Capabtiity | Capability sustained Prod- fotential
uction Based on
REGION Production Excess/ (Years) Ao ta
' () (b))  gor (c) (Detic1t) | Demand - Planta] Production
Yons 10° | rextilizers | Yons 10° | Tons 10 Bepattey * Tons_10%
AFRICA 0.60 0.02 " o.08 (0.58) 127- 3,145
L. AMERICA 2.96 2.47 . 2.718 {0.49) 112-1952 2,400 ‘
- |
NEAR EAST 1.83 1.78 .97 {0.0%) 151-167 15,965 )
o
FAR FAST 6.8% 5.0) 5.66 (1.52) 85-130 1.600 w
t
TUTAL 1DZ°8 11.94 92.30 10.49 (2.64) 119-122 23,9108
oPFC - - . - - 20,403
WORLD 60.63 60.73 76.96 0.10 - -
Elaboration: OPEC Downstresam Operations Unit a;,ﬂl 1982,
Sources: Coluams (3), (4), (S) end (6): OPEC Secretariat's estimations® taken from tables 23, 24 and 25.
Columns (1) and (2)s FAO "Current World Pertilizer Bituation and Outlook 1980-86. ‘Table 12, page 31, Rome 1901
{a) Dewmand for fertilizers
(b) Ammonia avallable for fertilirzer
{c) Ammonia supply capability

Column (4) = (2) - (1) that is: Asmonie avallable for fertilizers (-) Fertilirzers Demand. This s the
methodology applied by FAO to estimate the balance. However if we consider demand via a vis plant's

capacity as we applied in the case of ethyiene and methancl the LDCa deffcit 2! capaiét! EYI 1980 s
only 1.45 Mill. Tors; while the world's capacity under utilisation was much higher, f6. t.fons,

These figures differ with those rom tables 23, 24 and 15 due to rounding and countries grouping under
the above regional groups.
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Table 21
SUPPLY-DEMAND
ESTIMATED RAW MATERIAL AND MMONIA PRODUCTION FROM MATURAL GAS
1N _DEVELOPING COUNTRIES

Elaboration: OPEC Downstream Operations Unit, April 1982,

Sourcas;:

{a)
(b)
(c)

1984/85%
Tumn i Bt &3 [LL (51 (6
Domand Asmonia Capability | Capability :c"::;“‘“:‘_’“’;f; Potential
REGION Production Ruoess/ | (Years) Ammon ia
() {b) for (c} (betioig) T Plants] Producti
Tops m‘ Fertilisers ToNe 122 ’_m_li &J."Tt * qons |
AFRICA 0.79 0.4 0.54 {0.35) 123- 3,40
L. AMERICA 3.08 4.19 4.67 0.38 109-108 2,873
'
NEAR BAST 2.3% 2.74 3.02 0.39 147-1623 15,95%
-
F
FAR EAST 8.56 7.2 8.00 (1.35) " 81-12% 1,592 .
TOTAL LDC'a 15.51 14.58 16.23 (0.93) 115-118 23,861
orec - - 8.600 - 20,403
WORLD 7%.43 n"n.1 91.65 (0.30) - -

Columns (3), {4), (5) and (6);OPEC Sccretariat’s estimations® taken from tables 26, 27 and 28,
Columns (1) and (2): FAO "Current World Fertillser Situation ard Outlook 1980-86. Tably 12, page 3, Rome 1901,

Dumand for fertilizers
Ammonia available for fertilizer
Ammonia supply capability

Olumn (£) = (2) - (1) that is; Ammonia available for fertilizers (-) Fertilizer Demand,

Theae figures Aiffer slightly with those from table 15 due to roundtnq anl countries grouping under
the above regtoncl groups.



Table 22
SUPPLY-DRNAND
ESTIMATED RANW MATERIAL AND AMMONIA PRODUCTION FRCH (IATURAL GAS
' 1N DEVELOPING COUNTRIES

1990
Colen . 103 ) LL 5] %)
et - 1 u“nnil :5"6'
') Capability | capability [uction hased on Fotential
. Product Lon 1905/06 Encess/ Years) Ammonla
frG W te) b} ftor (o) (Deficiy) [Dewmand - Plants l'roductlo?
Tons 105 rertitisers | Tome 19° Tons 10 Cspacity Tons 10"
AFRICA 1.18 0.48 0.%4 (0.70) 1n7- 3,432
1. AMERICA 3.40 4.%8 s.18 10.90) 102-102 2,79
HEAK EAST 3.34 3.00 3.8 {Cc.34) 142-157 15,929
FAR EAST 12.50 7.6 e.72 14.74) 75-119 1,429
TOTAL LDC's 22,50 15.083 1.7 (6.68) 109-112 23,588
1
orre 9.1 20,334
WORLD 90.83 89.0% 94.69 (1.78)

Elaboration: OPEC Downstreams Operations Unit, April 1982

Sourcen:

(a)
{b)
tc)

Note:

Columns (3}, (4), (S) and (6): OPEC Becretariat's estimations® taken from tadbles 29, 30 and 3t.
Column (1): Is our estimation based on PAO's demand figures from 1980 uwp to 19685. The annual
growth varies according to the regions, but for LDCe 1s 6.3%,

Column (2)s FAO "Current World Pertilizer Situation snd Outlook 1980-63. Table 12, Page M,
Aowe 1981, This cotumn is estimated considering the parcentage sverage of capaclty utilization
duirag 1980-85, that e 89%. (Only im LDCw).

Demand for fertilisers

Asmonisa aveilable for fertilizer

Ammcnia supply cspabliity

Column (&) = (2 - (1)

oPEC capacity in (985: 9.1 afllion tons; see table 39.

In the case of the year 1990, Column (3) refers to the capacity estimsted up to 1965/06,
therefore when this capecity is compared with our estimations of 1990 demand, we figure

out what capacity still is needed for that year column (4). This procedure is adopted since

at present thare is no tigures on future projects published buyond 1983-36. This i3 sn exercisn
to get an idea on probable balances.

These figures differ slightly with those from tabies 29 - JI due to rounding and countries grouping

under the above regional grouge,

e e et
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Table 23

ESTIAATEY MAM MATERIAL FOR THE PETRUOERICAL
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CHUDE OIL/Z05L AND GAS JSDUNMAL

197
PUUVED uunestic LOTLNTIAL PROVED EslinaTED POTENT 1AL jolAL
RESEAVED DENAND ANK./NETN, RESEAVES ASSUCIATEL ANN./RETH. PONENTIAL
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809 ] ] 500 2%0000 2 4
. . * . - . .
. . L] ¥ 3%00 L] .
. . » . . . -
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DATE: OCTOBER 14,1982
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K. EAS 1/
d. A S 1A

AFGUANISTAN
BANGLADE SH
BHUTAN
WAL

A (T
RANPUCHEA
FlJt

HONG RUNG
iNDiA
INOOINES LA
1nAN
ISRAEL

LAD
MALAYSTA
NALDIVES
ROHGOLLA
NEPAL
PAKISTAN
PAPUA
PHILIPP INES
ROREA
SINGAPORE
SOLONUM
SRE LANKA
HATLAND
VIETKRAN

AS 1A |

ESVINAYEG KAW MATERLAL FOR THE PETROCMEIMICAL

Table 24

INDUSTIRY IN LESS DEVELUPED COUNIRILS

SOURCE s NATURAL GAS/UN wOkLO ENMERGY SUFPLIES

CRUOE OIL/0IL AND GAS SOURNAL

1979
PROVED DOMESTIE PUTENTIAL PROVED ESTINATED
RESERVES VERAND ARN,ZRETH. RESERVES ASSUCIATED
NAT.GAS PRODUCTEON CAUDE OIL GAS

8CE acF MILL. TONS AILL.BBL MILL.CF
s0c0 128 166 240 120000
27500 1 s1e 31000 15500000
L ] - [ ] * L]
31006 162 sre 63400 32700000
L ] * * - L ]

2000 . 3 2400 1200000
60000 n 1128 3160 1880000
93230 2 1748 163350 81673000
1500 28 20 2000 1000000
00 . ° 128 62300
20500 i 38 29411 14703300
2432130 s22 ases 297688 148843000
L] I: L ] * ar

80C0 9 150 . P
133 13 H 28 12300

- L] L ] L B -

* L ] 1 L ] [ 3

- * E ] *

- L * v

300 .0 i 2600 1300000
24€00 214 aee 5600 4200000
490000 249 "l 38000 290006¢0
[ ] [ ] [ ] L] L ]

. [ ] * . [ ]
17000 21 3 2000 1400000
L] * * * -

L] L ] [ ] [ ] L]
13800 192 293 200 1¢0000
. . . 25 129¢0

- L] - [ ] -

L ] L ] [ ] L ] [ ]

* L ] Ll ® -

> [ ] [ ] [ ] L]

8600 . 150 . .

- * L ] Q ]
s712238 18 10715 73250 36625000

POTENTGAL

AMM . /METH.
PUODUC T LUN

HILL.TONS

- = o e e o e ¢ e

1317

>
~

237

8 L &0 @ s 0 2 e s s N

J24

TOTAL
POTENTIAL
AMINL/HETH.
PRUDULTICN
HILL.TONS

59Cé

e 3 3 s e QO

L1c37

d
~J



DATES UCIUBLA 14, 0vE2

ANBILLES
ARGELT INA
BAHANAS
BARSADQS
SULEVIA
MRAZIL
CiL:
COLINBIA
CUSTA RILA
[{TTTY
OuMitlCAN REP.
ELUALDR

EL SALVADLR
GA ENAUA
GUATESAL A
GUYANA
rALil
IOROUAAS
JARALCA
NEXIL )
NECARRGUA
PANANA
PARALUAY
L)
Suitlnase

IR IHIDAD/ Tt AL
Ul UAY
viNELJELA

LAl N
A 4t R CaA

Lol al
LEviLdZ Lo
LdUVvaTxulES

SAULL AKABIA

VEWERJIELA

IMAce

ALGERIA

UkiTLu AlAD
EMIRALES

INNRIES LA

Aiutd A

IRad

LIYPRY R

LidYA

CATAR

GAS HI

[TRVET AT

ur i

PRLVED
RESERVES
HAV.GAS

5900

LN - X R B A R

. -
s -
s.8

«2800

1644500

1100045

9230
42000
490000
132000

20500
24000
41400
21500
31000
24000
¢1000
$¢o
4000

$90%3)

Table 25

ESTIAATED hAuw MATGRIAL FUR THE PETALLMLNICAL

INBUSINY 1% LESS BEVELOPLED CUUNIRIES

SUUACE S BATURAL GAS/UN WbRLS ENERGY LurPL Lk
[ 8

LOUE UIL/OLL AND wAS JUUANA
(320

unC 3T PulENlIAL rauveD ESTINATED PUTENTIAL 101AL
UK RAND AN/ RETH, AESERAVES ASIUL IATED AR, HE T, ratentlaL
PROGUCT 10N CAUDE Gt oas PAUDGC T 10N NN /NETh.
PRUDUC §ICN

uce AlLL.TONS niLe o8t RILLCF Mite. TONS MTTNTTY
” n 2400 1200000 i’ 294
- . L ] L] - -
. . 2 1000 . .
. ™ 150 75000 t 192
" 7 1220 +10000 s 3
20 ¥4 400 200000 2 a8
188 " o 335000 3 4
[ ] - [ - - -
‘ L] L L] - [}
. - - [ ] . L ]
’ " 1100 250000 s 20
[ ] . L] L] [ ] .
. * - L ] . L]
. . 1 8000 . .
* L] L] * L ] .
L ] 9 L ) L ] L] -
. . » . . Y
- L[] » - r -
o 1088 saso 15825008 138 1224
: ; . . . .
L] [ ] L ] - » L]
2 " PP 221300 3 2
- . L] L] L) L)
. 148 700 250000 ) 151
[ ] L ] * L] -
1218 100 17970 8935009 " a3
2728 2088 see T3 28234300 250 2908
ss00 22083 «san 262240500 PITYY 24199
28 ATHe 1632350 81675000 103 2470
1218 o 17870 $913000 9 PYe
249 s $5000 29000000 251 ”“a
an ‘ an 240 4220000 Y 2508
Y] T 2900 14705500 150 314
214 A 9400 440000 byt 40a
23 16 11400 8100000 n 83
T i 31000 13560006 1Y) «3)
a2 818 45400 32700600 209 sl
Y] 449 21300 10750000 14 55)
n H2e et 1680600 Y 1140
9 9 sou 250000 2 1l
? 15 1100 350000 s a0
2364 TIITS 429331 21eaes500 1900 20438

8



DABES (M TUBLER 14,1982

BURUNOY
CAPE VERDE
CEMINAL AFALCA
CHAD
COMNIS
CONGY
DJESVUTY
EQU. GuNes
Entive A
AU
GANULA
GHANA
GUINEA
GUINEA-BISS AU
IvuRy COASTY
KENYA
LESUTID
LigERIA
RADAGASL AR
RALAWS

RAUR JTANTA
MAURLET LUS
NOZANS IWE
NlGER
NIGERIA
RUANDA

SAD fONE
SENEGAL
SEYLHELLES
SLERRA LEONE
SOYAL 1A
SUDAN

SeAl 1LAND
1040
UGA.1uA
CANEADON
TANZANTA
UPPER YOLTA
IRl RE
IAA3TA

AFR I CA

ALGEREA
EGYPT
tisra
MURUCCY
HwNEsta

N, EAS T/
N, A F R I CA

PROVED
RESERVES
NAT.GAS

4140

h

o Choe 8 8 0 0 0 0002 5 0o OO0 PSP GG OEECEEOETPETDSDPITS

45323

1320C0
3onn
24000
2%
L000

165025

Table 26

CSEIMATEY AAW RATERIAL FOR THL PLIROCHENICAL
INOUSIRY 1IN LESS OEVELOPEN COUNTRICS
SUURCE ¢ MATURAL GAS/UN WURLD ENERGCY SUPPLIES
CAUE OIL/0tL AND GAS JUURNAL

13 1}
LDURLSTIL POTENTIAL PROVED ESTINAYED
OERAND ANN/RETH, RESEAVES ASSUCIATED
PROVUCTIUR CRUOE O GAS
8CF ALt TONS nlLL.et NILLL.LF
) 22 1200 420000
. . . .
. . 3 -
- . . ]
L] . ] -
. . 3 .
. . . L]
. 3 . .
. 41 400 200000
. . . L]
- - ' - L]
e . . .
13 ® 300 230000
L] . 13 .
. . L 4 3300
Y . . .
L} . - »
L] . . .
[ . [} L]
- - * L]
. . [ ] -
. . . L]
. . - L]
. . . .
L . o .
. . [} L]
L3 . [ 3
»” m”me 17400 9700000
. . - .
. L] . .
° . . .
- . . .
. . L [
L] - - L]
. . . .
- . [} .
» . ° .
. . ° .
- . 140 10000
L] [} . .
e . ® .
. [} 138 47500
- . . . .
1] 849 1102 2391000
439 2407 [ 11 ] 4220000
19 L e 100 13300C0
O: “e 23302 11750000
. . .
te 112 2250 1125000
(31 3083 2w 18643000

POUTENTIAL
AN, /REViH.
PRODUC 710N

MILL.TONS

JUOTAL
POTENT JAL
ANH./HETH.
PROOUCTIICH
MILL.TONS

O NP 0 mO 8 0 0 0 5 0 8 0 4 WA S 0 0 0 0 P S b 0 LU e e W B LD R

25C4
392
L]
122

3240

34




DATEt OCTUBER 14,1902

ESTINATED RAW MATERIAL FOR THE PETRUCHERICAL
1..0USIRY 1N LESS DEVELUPED COUKIRIES
SUURCES NAJURAL GAS/UN WURLD ENERGY SUPPLIES

Table 27

CRUOE QIL/0IL AND GAS JOURNAL

1984
PROVED GONESTIC POTENTIAL PROVED ESTINAVED POTAND LAL
RESERVES OERAND AN /N, RESERVES ASSUCIATED A /HEIN.
NAT.GAS PRODUCTION CAUDE OiL GAS PRUDUL T ION
e CF NiLL.T1ONS [ Ry 1Y niLL.CF NlLL.TONS
BAMAAIN 900C0 139 1693 240 120000 1
YENEH . - . . . .
IRAG 271500 126 313 31900 13500000 (91
SIRUAN . . . . .
KUdALRT 31000 ’og £ 34 6354600 32700000 289
LEBANON . - . - . .
ONAN 2000 - ) 2400 1200060 1l
QA FAR 48CCO 120 182 3760 1800000 17
SAUD] ARABIA 93230 [} 1747 163230 81673000 723
SYALAN ARAB
REPUBLIC 1500 40 ar 2090 +1000000 ]
TURKEY 300 . ® 123 62500 L
UKITED ARAD
ERIRATES 20300 34 $ ] 1) 2911 14765300 130
HN. EAS W/

We A S I A 2645230 [ 1 }] 44588 297486 140843002 N
AFGHANISTAN . 21 L . - -
BANGLADESH 0000 is 150 . . .
MIUTAN . . . . . .
BURNRA 133 a2 2 23 12300 .
C'PIUS . * L - . .
KAMPUCIHEA - - . - - .
FlJl L] ° - L] - -
HONG <KONG - . . . . .
10 1LA 9300 10l 192 2600 1300000 2
INUONES I A 24000 1)) 44) 9600 4800000 42
RaN 490600 436 L 1R} 39000 2900000 297
ISRAEL . . . . . .
LAD - - . . . .
MALAYSIA i1le08 49 218 2000 1400000 12
MALOIVES - - ) . - .
MONGUL A . . . . . .
“E"L * - - L] a L
PARASKAN 13800 324 2% 200 100000 [}
PAPUA . . - . - .
PHILIPPINES . . ¢ 13 12500 .
KQ.E‘ L L] L] L] . L
S1HGAPORE . . . - - .
SOLOMNIN - . . . . .
SRI LAMKA - - . . . -
THALLAND 8000 . 130 . . -
VIETNAN - - . . . -
AS I A s72233 1349 10704 732950 346250C0 324

fusAL
PUIENTIAL
AN /RE NN,
PRODUCTICA
niLL . J0uUS

- - - o - o

l4s
430
843
L1 ]
1139
2470

6
10

14

11020

0s



DATE: UCIOBER 14,1982

ANTILLES
ARGEMT INA
SAHAMNAS
BARSADUS
Setvia
SRALZIL
CHILE
CoLUNS 1A
COSTA AICA
CudA
OUNIHILAN REP.
ECUAOUR

€L SALVADOR
GAE SAUA
GUATERALA
GUYANA
HART
HONDURAS
JAMATCA
REXICH
NEICARAGUA
PANARA
PARAGUAY
rEay
SURTMNANE
IRINICADZIOBAGL
URUUARY
VENEZJELA

LAT N
AAdERTCA

TUr AL
VEVELUP NG
LOUNTYT L ES

SAUJDL ARABIA

VENEZUVELA

IRAy

ALGER]IA

UNETED ARAB
EMIKRATES

INVONES LA

NIGER (A

1RAQ

KUQALT

tidra

QAT An

GABUH

ECUALIR

uPEL

PRULVED
RESERVES
NAT.GAS

BCEF

e 0co
42000

14450C

1180643

93230
42800
490000
132000

20500
24000
41400
L3414
31000
24pC0
62000
500
4000

sUngyo

ESTINATED RAW NATERIAL GOR THE PETRUCHEMICAL
INDUSTRY §8 LESS DEVELUPED LOUNTRIES
SUURCES NATURAL GAS/UN WURLD ENEROY SUPPL §t$

CRWDE OIL/01L AND wAS JUURNAL

VUREST L
oENANG

L]
138

~
-
TR

z.-..-..w.n.

o B8 s

-
>
|

L]
2047

4590

Table 28

198¢
PUTENTIAL PRUYVED ESTINASED POIENT 1AL 10TAL
ARNL/WLTH, RESERVES ASSUCIATED AMR,/NETH. POTENT AL
PADVUC T I DN CAUDE OIL GAS PRODUC T 10N ANM. /0ETH.
PRODUC T ICN
NILL . TONS LITUSN 18 NILL.CF , MILL.IONS NELL., TONS
- . L] . L
202 2400 1200000 3] 29)
L] * . . .
. b d 1000 . .
10t 150 73000 t 102
2v 1220 410000 ] 32
o A00 200000 2 40
” 110 335000 3 2
. . ) . -
. . . . .
- [ - L] -
5 tiee 990000 3 "0
L] L] - L] -
. (3 - . .
. 1e 2000 . .
- L] . * L
- - . . -
. . . . -
. » [ . .
1072 312%0 19623000 130 1211
- . - L] Ll
L L) L L] -
L . - * .
20 [ 1 }] 327300 3 29
. . - . .
147 r00 350690 3 150
. . - . .
o4 Lrere 8935000 19 [ 1} ]
2023 . 96873 20236%00 2%0 2073
1997 LY XY ]} 242240500 2144 241410
1 1L1} 163350 01625000 7y 2470
184 11070 9935000 9 [ 1}
i"re 50000 29000000 2% 2434
2007 00 4220000 ” 1504
364 29411 14705300 130 Si4
443 2400 4000000 42 403
176 17400 2700800 12 293
(18] 31000 153500000 137 4350
578 43400 32700000 289 [ 73 ]
440 253500 11750000 104 932
112 376C 10000C¢0 (84 L3
? 300 250000 2 1t
14 11¢0 3350000 ] ac
19904 429331 2140655C0 t90n 2040)

LS



VATES JCTOBEN 14,0982

[ TTNSY)
CAPE YEKDE
CENTRAL AFRILA
Lisad
COAIRIS
Ciau
(TR VI g
EQU. uJlNEA
E1alOCA LA

[P TR T)
GCAMS A
GeiaNa

[FY IR 1YY
wINEA-LISSAL
LVORY LOAST
RENTA
LEiul.w
LIcERIA
NAVALASC AN
MLAx]
NAURLTANTA
Mauriijus
NOZAABEGUE
NlGEh
NIGERLA

RaA A

SAY 124E
SEntuAL
SEvemtLL €S
SIERRA LEOHE
SusALLA
SUDAN
SwAZiLAND
([P ]

Yo MiUA
CAMER Jut
JANZA 11A
UPPER vuLlaA
2Adat
ILENTEY

AF XL CA

ALVERLA
LLYPi
tidvA
[, V] YT Y]
TWdlSiA

PRLVED
RESERVES
NAT.GAS

2260

w

Oglo'.olo.'oco|§.l'..oo‘l¢..l.8...

43329
132¢0C
3000
24020

2
000

Wwsi2s

Table 29

ESTIRATED RAg AATERIAL FUR LI PETRALCENICAL
INDUSTNY N LESS DEVELUPED COUNTRIES
SUURLLE ¢ WATURAL GAS/UN WORLY ENERGY SUPPLIES
CAUE ﬂlllﬂlt AD GAS JUURMAL
¥

sungalIC PUIENTIM PROVED sSTINATED PUTENT 1AL
DENAND AN /REIN. RESEAVES ASIUL LAVED ANN. INETN.
PROOUCT 1 O CRUDE UI3 GAS PRIDUC T 1N

o AlLe. IONS alti.ang KILL.CF LYY 1Y

v 1’ 1200 00000 )

. 3 3 . .

* * . L] .

. . . . .

. . . . -

. . . . .

. . . . .

. € 13 . -

. L1} 400 200000 2

- - L . .

. . . . .

. . [ . .

20 ] 500 2%0000 2

. L] . .. -

. . 7 2300 .

. L . . L]

- . L] . .

. L] . . .

. . . L] -

L4 L] L L] L

. . . . -

. . . . [

. * . a .

. L * . -

. L] . L] .

. . . . -

. . [ 4 . [ 2

12 s 17400 4700000 1.

° . . . -

. . . . .

] . . ° .

L] . . . 3

. . . . .

. (] L] . .

e . - . .

. . . ] .

. . . . .

3 . . . .

. . 140 10000 ]

. - ., . .

. . . . .

. 1} 138 67500 [}

. . . . .

(3 1] (L1 ] i9oTu2 2091000 [ 1]

(11 2459 0440 4220000 I3

168 83 o 1550000 14

20: 448 23500 «1750000 104

I3 [] . .

» 12 2290 1125000 10

1243 n Miw L#e4 5000 1>

105AL
POIENIIAL
ANN./NETH,
PRUDULTICA
NiLL.TONS

te)

>

-

S e o s 2 8 5 2 00 s NNE S TSNS e LY e o

948
2498
558
PH

3240




| __

Table 30
DATE? DCTUBER 14,1982
ESTINATED RAW MATERIAL FUR THC PCIROCHEMICAL
ENOUSTXY IN LESS DEVELOPED CUUNCRIES
SOURCEt NATURAL GAS/UN WORLD ENERGY SUPPLIES
CRUDE OIL/70IL AND ©AS JOUARNAL
19*0
PROVED OURESTIC FUOTERTIAL PROVED ESTIMAVED POTENTIAL TOTAL
RESERVES OENAND ARN./NETH, RESERVES ASSUCIATED ANM,IRETN. PGIENT 1L
NAT.GAS PRODUCT [ON CRUDE UIL GAS PHROCUCT ION ANM./ME k.
PRODUCTICN
BCF 8CF MLt . TONS NiLt.onL MILL.CF RILL.TONS MILL.TLAS

BANRAIN 9000 3% 16t 240 1200C0 ] 162
'EI‘E" * L L * L] L ] -
(L VD] 271300 238 9l 31000 13500000 137 6a8
JURDAN . - . . . . -
RUSALT 31000 574 sro 65400 32700000 289 360
LEBANUN . . . . . O . .
onAY 2000 - 3 2400 1260000 11 Al
QATAR 6C000 224 12 3760 1880000 17 1137
SAUUI ARABIA 9323¢C (1] 1346 163350 01675000 123 2469
SYREAN ARABD '

REPUMLIC 1500 16 ar 20720 1000000 9 36
WURKEY sCo . 9 123 62500 1 10
UNLTED ARAB

EMURAVES 20500 144 383 29411 24703500 ’ 130 513
N. EAS I/ '

M. A S 1A 243230 1689 4567 297080 140043000 1317 5884
AFGHANISTAN . 64 ] . . . 1 wu
BANGLADESH 8000 28 149 . . . 149 w
ONUTAN . . - . . . -

BURMA 138 41 2 23 12500 . 2 '
CVPRUS L[] [ ] - - - . -
K.“'m"e‘ L] L ] * - L J - -
r' J. ® . * L ] - - -
HONG KONG . . . . . . .

[ INDLA 9300 199 n 2000 1300000 12 182
INOONES 1A 24000 798 436 9400 4800000 42 (3] )
IRAN 4900C0 830 ”nr2 38000 29000000 257 9429
ISRAEL . - . . - . .
Ltau - . . . . . .
RALAYSIA 17000 [ | M7 2000 1400000 12 330
M‘.ol'!s - * L] L ] - L] -
NOHGUL 1A : . . . . - - -
NEPAL . . . . . . -
PAKEISTAN 15800 609 203 200 100000 1 286
PAPUA . . . . . . .
PIILIPPINES . . . 23 12%00 . -
‘ME. L ] * [ ] L ] - L] -
s'"“’mE [ ] [ ] [ ] * L] L .
SCLOMIN . . ° o ° ° .
SRI LANKA . - ° ° - . -
THA{LAND 8s0V0 . 130 . . - 150
VIETNAN : - Y . ™ . . -
AS 1A 97223% . 2618 10600 73250 36425000 324 11008




Table 31 .

DATES ULTUBLR L, lynd
LOTINATED RAN MATERIAL FOR THE PEIRLLIENICAL
INDUSINY LM LESS OEVELUPEL COUNTAIES
SUUKCE 8 MATURAL GAS/UN WUkl ENEAGY SUPPLIES
CRWE BIL/UIL AND GAS L
19%

rawey buskSIiIC PUTENTIAL PROVED ESTINANED PUTENTIAL TOIAL

KEMCAVES D€ RAND ANN. /REIN. HESERVES ASSUCIAT D ANN./RETIN, rulEniia
NAT.GAS PRLOUCT JUN CRUDE Ul WAS PRODUCT §un ANN./RERN.
PRODUC TION
wE oF LTSRS [+ T} NiLi.00L BILL.CF [ JIV [} 13 RlILL.TOKS

ANT ILLES - . . 3 . I3 .
ANGENT INA 15200 2% e 2400 1206000 [¥) 294
BAINANAS - . . . . . a
BARBADDS - . - 2 1080 . L)
saLIVIA $400 - (Y ]) 1% 15000 1 162 f
[ _FY3IY 1500 (%% 24 1220 si00bo s n
CuliLe 2500 L 1) 43 400 200000 H 4)
LULONd LA 00 307 " Ji10 355000 3 a
CustTa RiCa - . . . ’ . . -
Cusa . 3 . . . . -
DO SIiCAN REF, . . - . [3 . -
ECuALU 4000 1} 13 1100 $30000 ] e
EL SALVADUM . . . ¢ . . .
LUREvAUA - - . - . . .
GUATERALA - . . [ ] 8000 . .
GUYAA . . . . e . .
LYYRE] - . - . ' . . - ]
PUNIURAS - . . . . . -
JANALCA . . . . . . - w
REXICY 39000 P14 1042 3298 180235000 (¥ 1] 13V 1] e
NiCanAuUA . . - . . - .
PANAAA . . ) - . . -
PARAGUAY - » . 1) . . - ]
PERY 1100 12 v [11) 127300 ] n
SUNI NANE . - » - - . -
T ENIVADZ TOUBAGY 20008 an 143 700 358000 3 (X 1]
WUGUAY - - . . . .
vENELZUELA 42800 Ja29 Bl 17870 2933000 e (11
LAl LA

A dLERDICA 144900 0603 2548 641D 28436500 %0 2798
P At
OLVELUP ) N
CounHTnwtEsS Linress [LT L) 21800 404481 242240500 2044 24014
SAUUL AdABIA ¥3230 (1] 1748 183250 04675000 1 73] 24690
VENLIULLA 42000 Jodv 121} Y10 8935000 14 so
LRAN 490000 30 Nnn $8000 29300000 a5 428
ALuERLA 1320€0 [ 11 ] 2459 8440 4326000 3 24%6
UNETED Avdl

[LTLTY T 3Y 20500 1 38} 29480 04109%00 10 Sid

INuIIES LA 24060 58 (3 1) 9600 48060000 2 [} 1]
NlsuliA 41400 12 121) 11400 4700000 n (17}
184 27500 &3 sil 31008 1 5500000 13 1Y)
KUeA Ll 33100 574 0 43409 32700000 289 060
Liuva 240600 200 (11} 23500 11180000 104 340
GA§ AR (14 1.¢d 224 nan 3740 1880000 1 ¥) n»n
VAU 300 20 9 300 250000 2 1}
[TRVEW VT 4rCo ] 75 1100 950000 5 "0

uer i $9993C 1192 Lueds 4291310 2140853C0 1900 20884



Table 32
SUPPLY-DERAMND
ESTINATED RAW MATERIAL AND METHANOL PRODUCTION FRON NATURAL GAS
1IN DEVELOPING COUNTRIES

19719
Coluwn (1)) (ED) 03 L) By 16) ]
Dewand for Production Existing Capactty :.';:ff,’,";.u; on Hathanol
RFGION Nathanol Methanol Capacity ¥ censn/ {Years Potentiat
(reficit) Demand ~ Plante Production
Tone 10° Tons 10° Tons 10° ‘fons 10° [Capaalty Tons 10°
AFRICA - - - - 917
N. AFRICA 50 400 4350 400 62-1B65 3,253
W. ASIA /MIDDLE EAST s0 - 4305 30 18s-78 5,906
ASTA /MIDOLE EAST 300 400 500 200 BI-115 11,039 !
T wn
[V}
C.tNA 240 210 260 20 _ n.a ‘
- '
LATIN AMERICA 300 310 350 S0 66-57 2,908
TOTAL LIC's 940 1,320 1,990 1,050 94-88 24,199
oPrC - = 420 - - 20,435
worip | 11,740 11,720° 13,835 2,0986 - -

Elaboration: OPEC Downstream Operations Unit, april 1962,

Columns (4), (S) and (6) are OPEC Becretariat's estimatfions . Column (4) = (J) - (1).
Columns (1), (2) and (3) are UNIDO estimations, “"Second Worldwide [ “udy on the Petrochemical industry”,
Annexe page 1!, July 198%.
1- iIncludes CPR's.
2- UNIDO-GOIC joint study in April 1981 (The Industrial Usss of Associated Gas), estimates 13,466 mill.tons.
3- WNIDO-GOIC joint study in April 1981 (The Industrial Uses of Associated Gas), estimates 10,994 mill.tons,
4- See table 7, OPEC Secretariat's records: sowme differences couldexist due to latest updating.
5- Added to UNIDO estimstions. Sources: OPBC Becretariat and GOIC {Industrial Uses of Aswoclated Gas

April 1981, page 69).
6- According to the above referred Goic study, the world demanded for methanol in 1978/79

10.2 million tons therefore, the excess world capacity is even greater i.e. J.) million tons,

Bource:



Table 33

SUPPLY-DEMAND

ESTIMATED RAW MATERIAL AND METHANOL PRODUCTION FROM MATURAL GAS

IN DEVELOPING COUNTRIRS

1984
Column * {1) {2) {3) {4) (5) {6)
Demand for Production Rxisting Capacity 'Swuzfsrl‘ng.:‘;og; Methanol
REGION Machanol Methanol Capacity Excess/ (Years) Potential
. (Deficit) lnemand - Plants Producti
Tons 10° Tons 10° Tons 10° Tona §10° |[Capacicy Tons 10
AFRICA - - - 936
N. AFRICA 7% 400 450 375 57-181 3,248
W. ASIA /NIDDLE EAST 7 600 660 [1:13 180-71 5,899
ASIA /RIDDLE EAST 600 $50 600 [ 78-1i0 11,028
CUINA 350 350 400 50 - n.a
LATIN AMERICA 700 1,000 1,200 500 61-52 2,87)
TOTAL LiC's 1,800 2,900 3,310 1,510 79-83 24,141
orPeC - - 2,620 - 20,403
1 ,
WORLD 18,400° 18,900 23,810 5,410 - -

Elaboration: OPEC Downstream Operations Unit

Source:

July 196t.
1- 1Includes CPR's

. GOIC, estimates for 1983;: wWorld demand for Mnthanol, 14.} million tons, and as tho World Production

Columns {4), (5) and (6) are OPEC Secrstariat's estimations
Columns (1), (2) and (3) are UNIDO est

of Mehanol, 14.9 million tons. "The Irdustrial Uses of Associated Gas”, April 198%.

imations, “Second Worldwide Btudy on the Petrochemical Industry*,

9¢



Table 34

SUPPLY-DBHAND

ESTIMATED RAN MATERIAL AND METHANOL PRODUCTION FROM NATURAL GAS

IN DEVELOPING COUNTRIES

1990
Column 1) {2) {3) {4) {5) (6)
Demand for | Production | Existing capncity |3oian 80055 |  Methanol
REG10ON Methanol Methanol . Capaciity Exceas/ {Years) Potential
1987 (Deficit) |[Nemand - Piants Produr:tloz
Tons 10° Tone 10° Tons 10° Tons 10° [Capacity Tous 10
AFRICA S0 - (S0) 9135
W. AFRICA 100 n.a. 760 660 51-175 3,236
. ASIA /MIDDLE PAST 100 n.a, 1,63 1,53 175-60 5,804
ASIA /MIDDLE FAST 1,200 n.a. 1.300 100 72-104 11,005
CHINA 700 n.a. 800 100 - n.a
LATIN AMERICA 1,400 1,641 2,000 600 55-46 2,798
*
TOTAL LOC's 3,550 3,600 6,490 2,940 2317 24,014
oPEC 2,620 - 20,334
womep ! 27,5504 n.a. 29,690 2,140 - -

Elaboration: OPEC Downstream Operations Unit
Source: Columns (4), (S5) and {6) are OPEC Secretariat's estimations

Columnz {1).and (1) are UNIDO estimations, “Second Worldwide Study on the Petroleum Industry

Process of Restructine™. Julv 1961,
according to our records.
LI OPEC figures corrected based on -ur wmore recent records appears in Table 7.
The LOCe figure fncludes what his been published until now, i.e. capacity expanaions up to 1907,

1- Includey CPB's -~ Source: GOIC
4- GOIC, estimates for 1990: World demand for Methanol, 23.4 sillion tons.

twrid production for Methanol, 23.1 million tons.

Africa Middle East Methanol Production, 2.6 million tons,
"The Industrial Uses of Associated Gas - April 1381, page 74",

o

Some TNTNN®a Firmrea far 0PN Ommtrien were corrected

~J




Table 35
QPEC DOMESTIC CONSUMPTION OF NATURAL GAS

re . __._ %2 . p S— -y oS . s -~ .
(AacCurLQLly LU viliereanc sources)

OPEC OPEC
Statistical UN Statistical
Bulletin UN Tape Publication Bulletin
1931 1979 1979 1979
10%cr 10%cr 10%cr 10%cr ' )
Country (1) (2) (3) (4) .
Algeria 239 231 105 503
Ecuador 2 3 1.8 1.3
Gabon 5 9 7.2 5.3
Indcnesia 196 : 214 141.5 252
Iran 254 249 388.0 © 515
Iraq 23 75 78.7 78.7
Kuwait 188 182 - 165.7 124
Libya o 115 47 27.1 124
Nigeria 78 23 18.1 49
Qatar 156 71 154.1 154
Sauui Arabia 896 28 22.6 412
UAE 194 17 16.3 127
Venezue..a 588 1215 477.5 575

Elaboration: OPEC Downstream Operations Unit

OPEC Statistics Unit

Sources: Columns 1 & 4: a} OPEC Statistical 3ulletins, 1979;1981.

Column 3: b) Yearbook of the World Energy Statistics,
UN 1980.
Column 2: ¢) United Nations' Tape: Natural Gas/World

Energy Supplies, 197%.

Note:

After cross-checking and investigating the differences among columns

(2), (3) ana (4) for some countries we came to the following con-

clugions:

a) Different reporting and computing systems on dcmestic consumption
of natural gas probably exist. OPEC and UN questionnaires are not
necaessarily the same.

h) It seems that stocks,in some cases,are included in domestic .
co.sumption.

¢) The gross production of natural gas, as the starting point to
calculate domestic consumption, in some cases, changes drastically
from one year to another, while exports remain about the same,
therefore determining the level cf domestic consumption.

d) In some cases, discrepancies might be due to the errors in
computer entries.

e) The treatment of gas exports in the whole calculaticn of
domestic consumption may differ.







