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FORWORD

In this volume the petrochemical industry of Mexico is divided into
the following sectors:

(1) Olefins
(2) Aromatics
(3) Miscellaneous acyclic organic chemicals
(4) Cyclic intermediates
(5) Pesticides
(6) Anhydrous ammonia and nitrogenous fertilizers
(7) Synthetic rubber
(8) Manmade fibers from petrochemicals
(9) Cellulosic fibers from petrochemicals
(10) Plastics
(11) Other petrochemical derivatives
Each of these industry sectors is described and analyzed according to the
general areas of description and uses, customs treatment, industry structure,

technology, government impact, production, imports, exports, consumption,
expansion plans, future demand, and trade.

viii
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OLEFINS
Present Situation

Description and Uses

Olefins are important petrochemical building blocks for a wide variety of
products for consumer, industrial, and pharmaceutical use. They are the
chemical raw materials needed to manufacture certain plastics, synthetic
rubbers, fibers, solvents, and other chemicals.

Chemically, the olefins are a class of unsaturated hydrocarbons composed
of the elements hydrogen and carbon. Olefins are obtained from cracking
natural gas liquids or certain products obtained in the refining of petroleum
as well as from the refining of petroleum. Feedstocks for olefins plants are
natural gas liquids (NGL's) such as ethane, butane, and propane and "heavy"
liquids such as naphtha and gas oil. The three principal olefins are
ethylene, propylene, and butadiene.

Ethylene is a flammable, colorless gas possessing a characteristic sweet
odor and taste. Ethylene is the most important petrochemical in terms of
volume of production and is used in the manufacture of a wide variety of
products. It is produced by cracking light hydrocarbons such as ethane,
propane and butane, or heavy liquids, such as naphtha and gas oil which are
obtained during the refining of petroleum. Ethylene is also produced during
the refining of petroleum.

Propylene, like ethylene, is a highly flammable, colorless gas used as a
building block for petrochemicals. It is produced during the refining of
petroleum and along with ethylene, in olefins plants.

Butadiene is a flammable, colorless gas and like ethylene and propylene
has a mild aromatic odor. It is obtained through the process of dehydrogena-
tion of butane and butylene. It is also a co-product in the production of
ethylene and is produced during the refining process.

Butylenes are also flammable, colorless gases obtained by distillation of
refinery gases. Butylenes are used in the production of gasoline, aldehydes,
alcohols, and butadiene.

U.S., Canadian, and Mexican olefins have the same chemical properties
whether or not they are derived from the same feedstock. The olefins are used
as building blocks for the same finished products; however, these products may
account for a different share of the total olefins market in each country.

Ethylene is used in the production of low-density polyethylene (LDPE)
which accounts for 48 percent of the total Mexican ethylene market. Ethylene
dichloride accounted for 17 percent; acetaldehyde 15 percent; ethylene oxide
14 percent; ethylenebenzene 5 percent; and high-density polyethylene (HDPE)
accounted for only 1 percent of the total domestic ethylene market in 1977. 1/

1/ Instituto Mexicano del Petroleo, Desarollo Y Persgectlvas De La Industria
Petroquimica Mexicana, Mexico, 1977. B-1
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Propylene is used in the production of dodecene which accounted for 60
percent of the total domestic market, while acrylonitrile accounted for 38
percent and isopropyl alcohol accounted for the remaining 2 percent of produc-
tion in 1977. 1/ '

Customs Treatment

Duties established on the importation of olefins into Mexico are
established by Petroleos Mexicanos (PEMEX) and are dependent upon the goals of
the Mexican Government. Mexico has established an import duty rate of 5
percent AVE on all olefins-including butadiene, ethylene,propylene and others
as shown in table B-1. »

Imports are subject to import controls at the discretion of PEMEX and the
Mexican Government. The Mexican Ministry of Industry and Commerce, in an
effort to promote and improve the trade balance, has advocated the use of
import quotas and export incentive programs to ensure Mexico's future position
in world trade.

Structure of the Industry

PEMEX is the Mexican state oil company formed in 1938. PEMEX was designed
to maintain oil productivity after Mexico nationalized the industry, and
expropriated foreign investments. By statute, PEMEX was designed to achieve
certain social goals such as full employment of the Mexican population and
stabilization of petroleum and petrochemical prices.

Ownership

PEMEX is owned and operated by the Mexican Government. Structured in
1980 as it was in 1940, PEMEX does not operate for profit.

In Mexico, NGL's and heavy liquids are the major feedstocks for olefins.
Ethane, as a feedstock, yields approximately 100 percent ethylene. Naphtha
and gas oil yield approximately 60-70 percent ethylene along with petrochemical
co-products and fuels.

One oil company (PEMEX) accounts for 100 percent of the total annual
production of olefins. As an oil company, PEMEX is equipped to dispose of
fuels derived from olefin production based on heavy liquid feedstocks.

In Mexico, the preferred feedstock for ethylene production is ethane
rather than heavy liquid feeds. Between 1978 and 1979, ethylene production
increased by almost 80 percent as plants began operating at near full capacity.

Ethylene capacity is expected to increase as new plants come on stream by 1981.
Ethylene capacity is expected to increase by 28 percent per year by 1982. 2/

1/ 1bid- . |
2/ "Survey of Mexico" The Economist, Apr. 22, 1978.
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During the period 1978 to 1979, butadiene capacity increased by 25
percent and is expected to be operating at near full capacity by the end of
1980. 1/ '

Propylene production increased by 21 percent from 1978 to 1979 and is
expected to continue increasing as plants reach full capacity utilization. 2/

Integration

PEMEX is a vertically integrated firm. Unlike other national oil
companies, it does not contract out to private and/or foreign-owned firms.
PEMEX explores for, produces, and refines crude oil and also produces ethylene
and other petrochemicals.

PEMEX has often been referred to as a model for nationalized oil firms.

There is only a minimal level of horizontal integration since PEMEX produces
basically natural gas and petroleum, as well as their derivatives.

Foreign investment

Article 27 of the Mexican Constitution divided the petrochemical industry
into two sectors: the basic sector consists of the production of all raw
materials derived from petroleum refining; and the secondary sector consists
of the production of downstream derivatives. Production within the secondary
sector is carried out by individual companies in which the state holds a major
interest.

Olefins are classified under the basic sector, along with aromatics and
first order derivatives, and are controlled by the State. No foreign
investment is permitted in the basic sector. All refinement and production of
olefins is mandated by legislation as the exclusive right of PEMEX.

Foreign investment is allowed by the Mexican Government in the production
of olefin derivatives 3/ since they would fall within the secondary sector.
The Mexican Government would hold a percentage of any such operation.

Technology

There is a scarcity of skilled workers in Mexico which limits the
advancement of technology needed to operate oil and natural gas plants. In
order to build a technological base from which to draw, Mexico needs to obtain
the requisite technology that the United States, for example, possesses. The
Mexican Government recognizes that its oil and gas resources provide a unique
bargaining point from which to obtain needed technology in exchange for
Mexican resources.

1/ Ibid.

2/ 1bid.

3/ First-order derivatives such as polyethylene and polypropylene are
considered within the realm of the basic sector and their production are EE?
exclusive rights of PEMEX.
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The Institute Mexicano del Petroleo (IMP) is an independent research and
training association which is intended to provide PEMEX with technical assis-
tance, training, and adaptation of existing technology to new processes. IMP
is not able, however, to provide all the needed expertise to develop Mexico's
technological base. 1/ There are certain obstacles which the IMP and the
Mexican Government need to overcome such as the lack of skilled manpower,
technology transfer, incentives for businesses to locate in Mexico, and
research and development (R. & D.).

The IMP controls research and development for PEMEX and has proven itself
valuable in modifying technological processes in order to accomodate Mexico's
petroleum industry. IMP is in charge of R. & D. for PEMEX; however, it has
been unable to keep pace with the ever-increasing needs of the petroleum
industry. As a result, Mexico has entered into technology transfer programs
with the United States and other industrialized countries.

The technological processes used by PEMEX in the production of olefins
are largely foreign-developed. The United States has been the main source of
technological expertise, although a small percentage has recently come from
Canada. '

The major source of ethylene in Mexico has been the cracking of

hydrocarbons derived from petroleum or natural gas streams. NGL's are the
preferred feedstocks in Mexico due to the availability of abundant supplies.

Government Policies and Involvement

The Government-owned petroleum monopoly, PEMEX, is granted the exclusive
right to produce primary petrochemicals in accordance with the National
Petrochemical Law of 1956. A Petrochemical Commission, consisting primarily
of the director of PEMEX and the Secretary of National Patrimony and
Industrial Development, grants licenses for new investment programs or
expansion plans.

According to the National Petrochemical Law of 1956, any wholly-owned
company in existence prior to the enactment of the foreign investment laws may
remain so as long as it continues production of the same product line with no
changes in either production processes or finished products. If, however,
such a company wishes to add a product or change the processes of production,
it must be chartered by the Foreign Investment Committee, at which time the
Government becomes a partner.

"Mexican patent and trademark law does not include the same protection of
confidential information and patents generally available in the rest of the
industrialized world." 2/ Providing that s/he pays a royalty to the inventor,

1/ "Survey of Mexico'", The Economist, Apr. 22, 1978.

2/ The reader is referred to "U.S./Mexico Relations and Potentials Regarding
Energy, Immigration, Scientific Cooperation and Technology Transfer," a
document prepared by subcommittees of The Committee on Science and Technology,
U.S. House of Representatives, Ninety-Sixth Congress, First Session, July

1979, pp. 6-7.

B-4
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a person can "automatically work another man's patent" in Mexico. 1/ Certain

changes in patent and trademark laws have been promised by the Mexican Govern-
ment, ostensibly to make these laws more in step with those of the rest of the
industrialized nations. 2/ Currently, there is little incentive for foreign-
owned or domestic Mexican firms to develop new processes or for foreign
corporations to bring their processes to Mexico. 3/ In 1974, the present
administration instituted the National Industrial Development Plan (NIDP)
which provided private industry with a number of incentives to boost the
nameplate capacity for a number of chemicals. Some of these incentives
include tax breaks, power rate discounts, and discounts on basic petrochemicals
supplied by PEMEX especially if the feedstocks are for plants located in the
"industrial ports". 4/

Discount pricing of feedstocks is used by the Government for a variety of
purposes. The Government offers different prices to private firms based on
unemployment rates. Differential pricing of feedstocks also depends on the
type of chemical being produced (i.e., a priority chemical as determined by
the Government), amount to be exported, and the price of the chemical to
Mexican firms.

Another function of the NIDP is to reduce the balance of trade deficit by
increasing exports. In early 1980, the Mexican Government created the National
Foreign Trade Cabinet to oversee Mexico's export and import trade.

Mexican environmental laws are not as stringent as those in the United
States, however, Mexican officials are increasingly aware of the need for laws
protecting public health. In 1979, the Federal Act for the Prevention and
Control of Environmental Pollution was ratified in order to protect the
environment and health of the Mexican people. This law aims at preventing
impairment of ecological systems and at protecting the public health. Of the
two goals of the Act, protecting human health is seen as the more crucial
facet of Mexico's ecological law. It appears that Mexican authorities have
reasoned that some addition to environmental imbalance is affordable in the
process of developing the industrial base.

Production

Mexico suffered a recession in 1974-75 in part as a result of the
devaluation of the peso; during that period the industrial production index
registered only a 3.5 percent growth as opposed to a forecasted 14 percent
growth rate. 5/ Production began to improve by the end of 1977 and showed an
increase by 1978, due to the abundant supply of hydrocarbons available for the
development of the Mexican petrochemical industry.

1/ 1bid., p. 29.
2/ Industry sources.
3/ "Looking for the Formula in Chemicals," Mexican-American Review, Apr.
1980. :
4/ ANALISIS-79, op. cit., p. 263.
5/ PEMEX, Memoria de Labores, Mexico, 1978.
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Total PEMEX production of butadiene in 1975 amounted to 48.5 million
pounds and increased to 109 million pounds in 1977. In 1978; production of
butadiene reached 121 million pounds (see table B-2). :

Production of ethylene increased steadily during the period 1975-78
growing from 469 million pounds in 1975 to 568 million pounds in 1978. There
was little growth in 1977 attributable to the effects of the Mexican recession
(table B-3). :

Propylene production increased an average of 17.5 percent per year during
the period 1975-77 but increased by less than 1 percent in 1978 (table B-4) as
a result of a decrease in demand for certain propylene derivatives.

PEMEX's olefins capacity was approximately 8 million metric tons in
1979. 1/ Production was expected to increase by about 11 percent in 1980 as
several new olefins plants came on stream. 2/ PEMEX's La Cangrejera and
Morelos plants are expected to account for an addition 1.2 million metric tons
of olefins by 1985. 3/

Feedstocks for olefins are readily available in Mexico at relatively low
costs. In 1978, PEMEX explored for additional sources of feedstocks and
discovered new o0il and gas fields. Mexico produced an estimated 1.3 billion
barrels per day of crude oil in 1978 which was an increase of 22 percent over

the 1977 level. 4/ Natural gas production reached an estimated 2.6 billion
cubic feet in 1978 which was approximately a 25 percent increase over the 1977
figure. 5/

Mexico's reserves are divided into three categories based on geographical
area. The Zona Norte, Poza Rica, and Zona Sur are the three principal zonmes.
The following tabulation shows the percent of Mexico's total productlon by zone
for oil and natural gas for 1978: 6/ :

Percent of--

Zone : Natural gas
0il production : .
: production
Zona Norte-————=———-—=-——-—————————— 6.2 : 24.7
Poza Rica--- - -—- A 11.2 : 7.1
Zona Sur---—-—---- e ey 82.6 : 68.2
Total-- . : 100.0 : - 100.0

1/ Chemical and Engineering News, Dec. 24, 1979.
2/ Tbid.

3/ 'Ibid.

4/ PEMEX, op. cit.

)

5

/ PEMEX, op. cit.
/ 1Ibid.
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The Zona Sur, which is the country's newest producing area accounts for the
largest amount of oil production with 1 billion barrels per day and 2 billion
cubic feet per day of natural gas production. 1/

Feedstocks for olefins are available in Mexico as a result of the abundant
supply of natural gas and oil. In 1978, president Jose Lopez Portillo
announced that Mexico's proven oil and gas reserves are 20 billion barrels
(bbls oil equivalent), up from 16 billion bbls. in 1977. 2/ Probable reserves
are an additional 37 billion bbls. and possible reserves are estimated
to be as high as 300 billion bbls. 3/

Trade

During the period 1975-78, as Mexico continued to build its petrochemical
industry, imports supplied its increasing demand for most chemical products.
The value of imports of chemical products during this period rose from $480
million in 1975 to $1.3 billion in 1978.

The value of exports also increased during 1975-78 as the production of
certain chemicals rose owing to new plants coming on stream. This increase in
exports was reflected in the ratio of imports to exports (by value) which
declined slightly from 3.5 in 1975 to 3.1 in 1978. This decline is expected
to continue in the coming years as Mexico continues to produce more chemicals
for its own use and exports the excess production from their world-scale
plants.

PEMEX hopes to change Mexico's olefins supply status over the next decade
with the addition of several new large—-scale plants. Mexico intends to move

from being a net importer of olefins to a self-sufficient exporter of olefins
derivatives. Mexico's plan for 1980 was to fulfill domestic needs for olefins;

however, PEMEX has not yet achieved the production levels needed to reduce
imports and increase exports.

Imgorts

Imports of butadiene increased from 47 million pounds in 1975 to 60
million pounds in 1976 (see table B-2) as a result of increasing demand for
the butadiene derivatives styrene-butadiene and polybutadiene.

Imports of ethylene during the 1975 to 1979 period were negligible (see
table B-3). Ethylene was more readily available than butadiene during this
period because the major feedstock used was ethane, which produces little
butadiene co-product.

Imports of propylene decreased from an estimated 13 million pounds in
1975 to 6.6 million pounds in 1979 (see table B-4). This decline in imports
is attributable to a decrease in demand for the derivatives isopropyl alcohol

1/ PEMEX, op. cit.
- 2/ Chemical and Engineering News, Dec. 18, 1978, p. 42.
3/ Chemical Week, Dec. 13, 1978, p. 52.
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and dodecene which are used in the manufacture of solvents and flavors and per-
fumes. Mexico imported large quantities of flavors and perfumes from the U.S.
during this period.

Exports

Data for Mexican exports of butadiene, ethylene, and propylene were not
available; however, Mexico's major crude oil export markets are the United
States, Spain, and Israel. l/ PEMEX owns a fleet of tanker trucks and railcars
and operates pipelines. The most important pipeline project to date connects
Mexico with McAllen, Texas. 2/ Mexico's prospects as an oil exporter are
unavoidably linked to the United States.

As of January 1, 1980, Mexico adopted a value-added tax (VAT). The VAT
is fully paid on all imports except those items which are considered necessi-
ties by the Mexican Government. The VAT is 6 percent for items crossing the
U.S. border. 3/

Consumption

The internal market for olefin derivatives within Mexico is relatively
small. Approximately two-thirds of Mexico's consumers are outside the money
market and thus do not purchase olefin derivatives.

Mexico follows a pattern of keeping prices low within its internal
market. Aided by these lower prices, the volume of sales of olefins increased
by an estimated 11 percent from 1977 to 1978. 4/ Mexico's gross domestic
product (GDP) increased from 4 percent in 1975 to 8 percent in 1979. The GDP
in billions of U.S. dollars increased from $79 billion in 1975 to $119 billion
1979. 5/

Future
Expansion plans

PEMEX expects to have 82 petrochemical plants in operation in 1980. 6/
By 1985, this number is expected to nearly double, to 157 plants. 6/ During
the same period nominal capacity is expected to grow almost threefold to over
8 billion gallons per year, while production is forecasted to increase by 4-5
billion gallons, also a threefold growth, to approximately 7 billion gallons
per year 6/.

1/ Instituto Mexicano del Petroleo, op. cit.

2/ Ibid.
3/ 1Ibid.
4/ Chemical and Engineering News, Dec. 24, 1979.
5/ Ibid.

6/ Paper delivered by Jose Luis Garcia-Luna at The National Petroleum
Refiners Association Meeting, March-April 1980.

B-8



B-9

Who, what, when, why, where

Ethylene capacity is expected to increase from 435,000 tons to 1.9 million
tons by 1982. 1/ PEMEX purchased an operating ethylene plant in 1972 which
had a capacity of approximately 400 million pounds and by the end of 1980,
plan to have completed a 1.1 billion pound extension to the plant and will
build additional capacity of over 2 billion pounds of ethylene per year.

An ethane-based olefins plant is expected to come on stream with a
500,000 ton capacity by 1983. This plant is expected to produce an additional
300,000 tons of propylene and 100,000 tons of butadiene per year. Another
olefins plant is slated for 1985 which should increase propylene and butadiene
capacity by approximately the same amount.

The following tabulation indicates some of PEMEX's plans for olefin expan-
sion: 1/

. : Capacity
Location . . Product (1,000 tons)

Morelos Veracruz-——--———--—-: butadiene : 100
ethylene : 100

propylene : 300

Cunduacan, Tabasco--—---———- : ethylene : 500
La Cangrejeie, Veracruz-——-: ethane : 705
: ethylene : 500

aromatics : 105

Poza Rico, Veracruz—-----—-— : ethylene : 182

Impact on industry

With additional olefins capacity, Mexico is in a position to become a net
exporter as opposed to net importer of olefins. PEMEX has offered certain
incentives in order to encourage the olefin industry's growth. The incentives
consist primarily of low-cost fuel prices and rebates on hydrocarbon raw
materials. Surplus olefin capacity is intended for export. New olefin plants
are being located near oil-rich zones in an effort to reduce transportation
expenses.

By 1982, PEMEX plans to be refining 1.9 million barrels of crude oil per
day and hopes to triple its nameplate capacity for olefins by 1985. The

1/ "Survey of Mexico," The Economist, Apr. 22, 1978.
2/ Department of State, Airgram, Pemex Petrochemical Project, Wash., D.C.,
Aug. 2, 1978.

)
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following tabulation shows the estimated percentage of investment committed to
this projection: 1/ ’

Project : Percent allocated
Exploration--------=-=-= -—-- : 2
Production costs——=-==—---- : 44
Refinery expansion -—- - 17
Capacity expansion - -—— : 15
Transportation—--- e : 16
Miscellaneous—---=-=---=--=———-—————m——== : 6

Total=—============—=—=——m— e 100

Demand

Forecast growth

In 1980 and 1985, Mexico's production of basic petrochemicals is slated
for consumption according to the following tabulation:

Percent of total Mexican consumption

Consumption disposition of Mexican :

basic petrochemicals production f 1980 f 1985
Domestic market-—-—--—————=—-m———m——————e : 43 : 41
PEMEX-——-~-——==—===—————o --: 44 48
Exports———-------——mmmmm e 13 : 11

Totgl-=—==—====——=—————————————— e : 100 : 100

Demand for olefins in Mexico is increasing as demand for olefin deriva-
tives increases and PEMEX intends to expand accordingly. PEMEX intends to be
the principal olefin supplier to Mexico and to alleviate the need for olefin
imports.

During the period 1974-75, growth rates for olefins averaged 15 to 20
percent per year. Even with the effects of the recession still being felt,
the abundant supply of hydrocarbon raw materials provided a sound foundation
for olefin growth.

The annual Mexican growth rate for ethylene during the 1979 to 1984
period is estimated to reach 20 percent and then decline to 12 percent for the

1/ "Survey of Mexico," The Economist, Apr. 22, 1978.
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1985-1990 period. 1/ The demand for ethylene remained virtually unchanged
from 1975-1978 due to the worldwide recession and high inventory levels.
Completion of several new plants is estimated to produce an increase in
production of ethylene derivatives in the early 1980's. Demand is projected
to reach 1 million metric tons by 1985, of which 36 percent will be used to
manufacture low-density polyethylene. 2/

The propylene market was expanded by the end of 1980 with additional
plants coming on stream. Demand for propylene derivatives is expected to
reach an annual growth rate of 37 percent by 1984. 3/ By 1989, propylene
consumption is estimated to increase as a result of propylene derivative
demand increases. 4/ ~

The market for butadiene is expected to increase during the early 1980's
as a result of the continual demand for styrene-butadiene rubber and
polybutadiene synthetic elastomers. Demand for butadiene is expected to
increase by 11 or 12 percent during the period 1980-1984. 5/

Reasons for growth

PEMEX has established a plan which will have 10 percent of Mexico's
hydrocarbons resources directed toward petrochemical production by 1985.
Mexico is presently well supplied with oil and natural gas. Since 1977, PEMEX
has discovered new oil fields, drilled over 180 new wells, and is producing
from over 150 of these wells. 6/ Mexico's reserves are increasing and PEMEX
plans to utilize them.

Most of the increases in Mexico's production hinges on fields in the Zona
Sur. This area is expected to yield over 500,000 barrels of oil per day by
1981. 7/

Production of derivatives from both ethylene and propylene are expected
to increase by 1984. Production increases in these areas will most assuredly
affect production levels of olefins. The following tabulations show the
percent of the total ethylene and propylene markets attributable to certain
derivatives by 1984: 8/

1/ "Survey of Mexico," The Economist, Apr. 22, 1978.
2/ Ibid.

3/ 1bid.

4/ Ibid.

5/ Ibid.

6/ Chemical and Engineering News, Dec. 24, 1979, p. 38.
7/ 1Ibid.

8/ Instituto Mexicano del Petroleo, op. cit.
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Ethylene derivatives Percent of consumption in 1984

LDPE-==—=mm—m = m e -— 35
21D g : 19
Ethylene dichloride- - - -—: 18
Ethylene oxide-==-—========-==—————————- : : : 17
Ethylbenzene-------==-=——=-—c-m—mmme———— 8
e | 3

Total~——=m==m— s e 100

Propylene derivatives *. Percent of consumption in 1984

Acrylonitrile~-—=~--==———=———-—m———mo—— 34
Dodecene-————=~———=————-—m——se—m——e e m——— 27
Polypropylene——==—=====—=———mocc———————— 22
Isopropyl alcohol-—=====-==-======————-—: 10
Acrylic acid-----=—===—=—---ommomem—— : ' 4
CUME M@= === = = e e e : ‘ 3

Total-—=————— e 100

Relationship to the U.S. and Canada

Mexico has the raw materials but is sorely in need of technological talent
to implement its olefins projects. With the approval of Mexico's extensive
investment plans, comes a realization that there is a lack of domestic
engineering and construction firms capable of handling the construction and
operation of large-scale olefin plants.

In order to expand its olefin export market, Mexico will look more closely
at the United States and Canada due in part to the higher cost of transporta-
tion to other markets. The following table shows estimated production,
demand, and surplus (+) or shortages (-) in liquified petroleum gases (LPG)
for 1980 and a forecast for 1985 for the United States Canada, and Mexico: 1/

1/ D.N. McClanahan, "Natural Gas and Gas Liquids," National Forum of the
Chemical Industry, Oct., 1979.
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1980 1 1985
Country - T e — PPy I T
‘Production’ Demand Surplus/ ‘Production’ Demand ° Surplus/
: : shortage : : : _shortage
(1,000 barrels per day) _
United States——-—: 1,000 : 1,300 : -300 : 900 : 1,300 : -400
Canada-—-----—-—-- : 200 : 100 : +100 : 170 : 100 : + 75

Mexico--—=—===—== : 200 100 : +100 : 300 : 150 : +150

B e —— e -

As indicated above, the United States needs Mexico's olefins and Mexico needs
an export market.

Trade
Mexico's per capita consumption of olefins is still relatively small when
compared with Canada and the United States; however, as the industry moves
toward a situation of over—capacity, imports of olefins are expected to decline
and exports rise. Growth rates for the domestic consumption of olefins are
increasing by approximately 20 percent per year. 1/ PEMEX plans to keep pace
with this trend and move toward self-sufficiency.

Changes in imports and exports

Mexico increased exports of olefins by about 80 percent from 1978 to
1979. 2/ Mexico's volume of olefins imports is expected to decrease as more
plants come on stream thereby increasing total annual capacity for olefins.

Likely new trading partners

The United States continues to be the most likely recipient of Mexican
olefins and olefin derivatives as a result of its location. Since transporta-
tion costs for olefins are high, it is likely that Mexico will be dealing with
the United States, Canada, and Latin America rather than the Mideast, Asia,
and China.

Impacts on producers and consumers, and new uses

As Mexico increases its olefin production, the rush to export olefins
could harm the Mexican economy; the resultant cash flow would increase the
high rate of inflation and cause further instability to the economy in
general. 3/

1/ D.N. McClanahan, op. cit.

2/ Ibid.

3/ U.S. House of Representatives, Committee on Science and Technology,"
U.S./ Mexico Relations and Potentials," Wash., D.C., July, 1979. B-13
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Supplies of olefins feedstocks are abundant in Mexico. New plants coming
on stream producing olefins and olefin derivatives will better supply domestic
needs with relatively low cost products. Prices within the domestic olefins
and olefins derivatives markets are expected to remain low.
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AROMATICS

Present Situation

Description and Uses

The primary aromatic hydrocarbons have the same chemical formulas and the
same chemical and physical properties regardless of the production process or
the feedstock employed in their manufacture. Thus, Canadian, U.S., and Mexican
benzene, toluene, and mixed xylenes--i.e., BTX; para-xylene; and naphthalene
have little in the way of qualitative differences between them. 1/ An
important consideration, however, is the matter of purity, or the extent to
which BTX has been separated into its components, which determines their
suitability especially for a variety of purposes such as blending into the
gasoline pool, conversion for chemical use, solvent use, and so forth. Data
on Mexican BTX production has not been demarcated according to levels of
purity; at least, that information has not been made available. But BTX data
are sufficiently homogeneous that comparisons between production and trade,
and so forth, may be made. 2/

Customs Treatment
Tariff 3/

Mexico has distinguished between hydrocarbons and reagent hydrocarbons in
its duty system throughout the 1970's and into 1980. Among the hydrocarbons
mentioned in the International Customs Bulletin (ICB) to 1980, for Mexico, are
benzene, toluene, the xylenes, and naphthalene.

Mexican benzene imports are currently dutiable at 5.15 percent ad valorem,
as are toluene and the xylenes imported into Mexico. Naphthalene, unlike BTX,
is in a 'basket'" category within Mexico's organic chemicals chapter of the
ICB. However, that basket category is also dutiable at the BTX rate, 5.15
percent ad valorem. In fact the individual reagent grade hydrocarbons in the
BTX mixture have been given a duty rate of 5.15 perceant ad valorem as well.

For both the reagent and non-reagent hydrocarbons, the xylenes category
includes o-, m—-, and p-xylenes, as well as mixed xylenes; again, all are
dutiable at 5.15 percent ad valorem (see table B-5).

Non-tariff barrier

Mexico's imports of BTX, p-xylene, and naphthalene are all subject to
import licensing or import controls as well as being dutiable items. Mexico

1/ BTX, "aromatics," and "primary aromatics' are equivalent to one another
as mentioned herein. '"BTX, p-xylene, and naphthalene" are also referred to as
"aromatic hydrocarbons.". :

2/ The U.S. aromatics section contains information on the uses of aromatic

hydrocarbons.
3/ Tariff information was provided by The Trade Advisory Center, U.S. Depart-

ment of Commerce. B-15
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has also instituted export promotion programs in order to improve its trade
posture. These non-tariff barriers or NTB's are examined in greater detail in
the section of this report on "Relative Advantages."

Structure of the Industry

Ownership

Mexico's commerce in petroleum and other hydrocarbons and in "primary
petrochemicals" is "reserved exclusively for the State." 1/ The State, in
this case, is the Federal Government, in particular PEMEX, which is responsible
for nearly all decision making in the area of Mexico's production and trade of
BTX. :

Integration

PEMEX owns and operates the petroleum and primary petrochemical industries
in Mexico, and makes all the important management decisions, as mentioned
above. It is therefore a monopoly, with very few exceptions, in the BTX
product area and in a host of other product areas as well. PEMEX is vertically
integrated in petrochemicals, making for example, the aromatic petrochemical
benzene; ethylene; ethylbenzene, which calls for ethylene and benzene in its
production; styrene, a derivative of ethylbenzene; and so forth. Horizontal
integration by PEMEX or private firms producing aromatic hydrocarbons is
minimal.

Foreign investment

PEMEX controls entirely the production and sales of toluene, the xylenes,
and p-xylene in Mexico. Only a very small part of benzene production is con-
trolled by two '"non-PEMEX" Mexican firms; the remainder of benzene production
is controlled by PEMEX. 2/ Mexican investment in the petrochemical industries
of foreign nations is negligible or nil.

Other considerations on industry structure

Capacity utilization for Mexico's benzene facilities in 1978 was 66
percent, up 3 percent from benzene capacity utilization in 1977. Benzene
capacity was constant during 1977 and 1978. Data on production and capacity
are not available for 1979.

Mexican toluene capacity utilization has risen from 93 percent in 1971,
and 84 percent in 1976, to over 100 percent in 1978. This apparent anomaly of

1/ "Primary petrochemicals" is a PEMEX term. These petrochemicals are
produced in Mexico solely by PEMEX. Petrochemicals falling in the category
are subject to change by PEMEX at any time. Currently, BTX, p-xylene, and
naphthalene are considered primary petrochemicals.

2/ These benzene exceptions are written into the Mexican law on industry

ownership. B-16
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greater than 100 percent capacity utilization is owing to the fact that PEMEX
capacity data are "nominal," i.e. in name, not in fact. In any case, compari-
sons of an ordinal type are useful. Cardinal information must be compared to

actual production capacities, which are not available. Data on 1979 toluene
capacity utilization are not available.

Mixed xylenes capacity utilization in 1978 was 23 percent greater than in
1977, 16 percent greater than in 1976, and 5 percent greater than in 1973.
Each of these capacity utilization figures was greater than 100 percent. Data
for 1979 are not available.

Para-xylene capacity utilization was 98 percent in 1976 and decreased to
89 percent in 1977. 1In 1978, capacity utilization for p-xylene increased to
93 percent. Figures for capacity utilization for p-xylene in 1979 and for
naphthalene (all years) are not available.

Technology

As is the case with Canada, the preponderance, if not the entirety, of
BTX, p-xylene, and naphthalene technology in Mexico has been obtained from its
neighbor, the United States. This technology is used nearly the world over,
with certain relatively insignificant exceptions involving the use of certain
catalysts in catalytic reforming processes, and so forth, by one or some of
the more technologically sophisticated nations. 1/

Government Policies and Involvement

Production facilities

Already spoken of in previous sections of this study have been Government
duties, import and export controls, and laws on patents and trademarks, all of
which may affect production facilities via petrochemical manufacture, sales,
and so forth in Mexico. But the rules of law which set Mexico apart from its
neighbors to the north are those creating and guiding the actions of PEMEX and
those limiting foreign direct investment participation in petroleum and in
petrochemicals industries, including aromatic hydrocarbons industries.

Government-industry relationships

PEMEX is not an industry but a Government entity. As such it does not
compare with the relatively free market petroleum and petrochemical firms in
Canada and especially in the United States. Information on PEMEX powers, and
so forth, is contained in the section on olefins. .

Production
Production of BTX plus p-xylene in 1976 was 89 million gallons and $US 59

million. Production decreased in 1977 to 75 million gallons and $US 52 million
B.17

1/ Industry sources.



B-18

and then increased in 1978, to 83 million gallons and $US 57 million. l/ Data
for naphthalene production are not available. Production figures for the most
part represent the results of PEMEX decision-making more than they represent
market forces for BTX and p-xylene, although market forces are taken into con-
sideration for PEMEX planning purposes.

Mexican benzene production fell irregularly from 27 million gallons in
1975 to 24 million gallons in 1978. The Mexican petrochemical industry as a
whole was growing by 24 percent for the same period 1/, in terms of value.
Real Gross Domestic Product, GDP, in constant 1960 pesos, increased as well
during the 1975-78 period, by approximately 11 percent. 2/ Benzene production
value most likely increased owing to rising prices. The Wholesale Price Index
in the Mexican economy increased by 16 percent in 1978 alone. 3/ Assuming
that benzene production facilities were operating successfully, it is likely
that the drop in benzene production on a quantity basis has been essentially a
demand-oriented phenomenon.

Mexican toluene production increased from nearly 36 million gallons in
1975 to 38 million gallons in 1978, or by approximately 7 percent. 4/ While
this is far from a spectacular rate of growth, it is more in line with some of
Mexico's broader economic statistics than the rate of growth of benzene for
the same period.

Mexico's mixed xylenes production increased irregularly from 15 million
gallons in 1975 to 22 million gallons in 1978, or by approximately 46 per-
cent. 5/ This growth outstrips both GDP and overall petrochemical growth
since 1975. Mixed xylenes production growth indicates greater use for both
p-xylene and o-xylene, and for their derivatives, and possibly greater use of
the xylenes as a gasoline additive and export product.

Para-xylene production in Mexico increased by 30 percent from 1975 to
1978, from approximately 10 million gallons in 1975 to approximately 13 million
gallons in 1978. 6/ Data on naphthalene production in Mexico are not
available.

The aromatic hydrocarbon feedstock situation in Mexico is excellent. 7/
Mexican petroleum and natural gas production currently is far greater than
needed for Mexico's petrochemical industry and is supplying a large percentage
of feedstock and energy needs in other countries. Mexico's surplus of petro-
leum and natural gas will continue into the foreseeable future.

The following tabulation indicates the percentages of Mexican BTX

manufacture from various feedstocks in 1980:

"1/ Data on petrochemicals drawn from Analisis 1979--the Mexican Economy, &
publication of ICI De Mexico, S.A. de C.V., p. 65.

2/ Analisis _1979--The Mexican Economy, a publication of ICI De Mexico, S.A.
de C.V., p. 55.

3/ Ibid., p. 71.

4/ Data from "La Industria Petrolera en Mexico," 1979.

5/ 1bid.

6/ Ibid.

7/ This applies to p-xylene and naphthalene as well.
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Percent of BTX from various sources

Source : - ————
Benzene © Toluene 1/ . Xylenes 2/
Catalytic reformate——-—---- : 41 100 ; 100
Hydrodealkylation----===-= : 55 : - -
Coal=-m===--=—===--=--m————e : 4_: -t -

Total -========—==————- : 100 : 100 : 100

1/ There will be significant toluene expansions in Mexico during the early
1980"'s.

2/ There will be a considerable expansion of Mexican xylenes capacity in the
early 1980's.

Trade

Petroleos Mexicanos plans to be self-sufficient in petrochemicals by
1980. Mexico has previously been a net importer of aromatic hydrocarbons and
of all other petrochemicals as a group. 1/ The Mexican plan of export
expansion is aimed at a soon-to-be-realized positive trade balance in petroleum
chemicals. The trade surplus is expected to reach 20 percent of domestic use,
as exports are pegged to top US$600 million, in the early 1980's. 1/ The
envisioned export surplus is based on plans to expand output of petrochemicals
by 15-20 percent per year in the 1980's. 2/

In 1979, Mexico was a net importer of petrochemicals from the United

States. Mexico exported 937 thousand gallons of para-xylene to the U.S.,
while importing almost 25 million gallons of p-xylenes from the United States.

1/ PROMT, a Predicasts publication, Aug. 1979, p. 98. Also
PROMT, a Predicasts publication, Sept. 1978, p. 148.

2/ PROMT, a Predicasts publication, Mar. 1980, p. 92, for example. The
PEMEX planning function for petrochemical trade appears to be based upon the
proper economic considerations (fiscal, technological, work force, and so
forth.) However, part of the planning by PEMEX for export expansion is based
upon forecasts of domestic demand or consumption which are often on the low
side. The reader is referred to "The Mexican Economy-1979," Publicacions
Ejecutivas De Mexico, S.A., p. 21. In a period of rising prosperity for a
country which is essentially populated by the poor and where income is being
distributed more evenly among the rich and the poor, the consumption function
will probably indicate a high propensity, and a changing propensity, to
consume. The historical consumption function may be rendered obsolete. PEMEX
has to deal with such volatile economic circumstances, as well as fluctuations
in consumer credit, and other problems in planning for the future of the
petrochemical sector. It would not be surprising to see PEMEX trade
projections vary considerably from reality in the 1980's. But the fact that
PEMEX is a Central Government "arm", with considerable flexibility, increases
the chances for bridging the gaps between planning, predicting, and the
ultimate outcome. For a look at BTX consumption, including imports, in
comparison to GDP, all petrochemicals production, and so forth, the readBd9is
referred to the Consumption section of this chapter.
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P-xylene was the only Mexican aromatic exported to the United States in 1979.
Mexico imported 3 million gallons of benzene, 12 million gallons of toluene, 4
million. gallons of mixed xylenes, and 44,000 gallons of naphthalene from the
United States in 1979.

Imports

Mexican imports of benzene were nil in 1975, 2 million gallons in 1976,
over 6 million gallons in 1977, and approximately 4 million gallons in 1978.
The value of these imports did not exceed US$5 million in any year.

Mexico's toluene imports were between 2.8 millionvand 7.4 million gallons
during the period 1975-78.The value of toluene imports to Mexico durlng 1975 78
did not exceed US$4.5 million annually.

Mexican imports of mixed xylenes fell from nearly 4.7 million gallons in
1976 to less than 2 million gallons in 1978. The value of these imports
nearly halved in 1978. Mexico's para-xylene imports grew without interruption
from 1975 to 1977, to 18 million gallons from 4 million gallons, and then fell
in 1978 to 13 million gallons. Like the value of m1xed xylenes, the p-xylene
import value nearly halved in 1978.

ExRorts

During the period 1975-78, Mexican exports of BTX and p-xylene were
negligible or nil. Data for most of Mexico's 1979 exports are not available.

Consumption

Consumption of Mexican BTX and p-xylene as spoken of in this section is
more commonly known as "apparent consumption" (production plus imports minus
exports). 1/ Mexican BTX consumption in 1975 was 81 million gallons while
p-xylene consumption was nearly 14 million gallons in the same year. 2/
Throughout 1976, 1977, and 1978, BTX and p-xylene consumption in Mexico were
higher and relatively stable; BTX consumption averaged 95 million gallons
during 1976-78, while p-xylene consumption averaged 26 million gallons during
the same perlod

Mexican benzene consumption was relatively stable during the period
1975-78, averaging 29 million gallons per year. Toluene consumption in Mexico
was, like benzene consumption, reasonably stable during 1975-78, near the 40
million gallon mark each year.

l/ Consumptlon data are available for benzene, toluene, mixed xylenes, and
para-xylene for the years 1975-1978. Naphthalene-consumption data are not
available. : :

2/ Consumption data are coppiled from statistics of La Industria Petrolera
en Mexico, 1979.
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Mexican mixed xylenes consumption varied somewhat more than did
consumption of either benzene or toluene. Consumption of mixed xylenes grew
by nearly 60 percent in 1976 to 24 million gallons, then fell 12 percent to 21
million gallons in 1977. 1In 1978, Mexican mixed xylenes consumption reversed
directions and grew by 13 percent to 24 million gallons.

Mexican para-xylene consumption was only 14 million gallons in 1975. 1In
1976, 1977, and 1978, Mexico's consumption of p-xylene was higher, averaging
26 million gallons per year.

Mexico's production of benzene and toluene in 1978 was consumed as
follows: 1/

Benzene Toluene

(percent) (percent)
Cyclohexane=—=~~-- 35 Solvents—==~===—=————=—- 50
Ethylbenzene------ 30 Benzene——————=—=—=m——- 39
Alkylbenzene-—---- 15 Dodecylbenzene-—=~==- 10
Maleic anhydride-- 5 Benzoic acid---—------ 1
Aniline----------- 2
Other--=-=======-- 13 .

Total------——-—- 10 Total-——————=——-~ 100

It is instructive to consider the demand for BTX and p-xylene in terms
of prices and in terms measuring Mexico's overall economic status or growth
(GNP for example). While demand represents a schedule of quantities and
prices, and consumption is merely a statistic, a comparison of Mexico's BTX
consumption, Mexican GDP, the production of all other petrochemicals in

Mexico, and an appropriate price index will offer certain insights into the
behavior of BTX markets in the Republic, as shown below:

Quantity, value, and unit value indexes, 1975=100

BTX, quantity : : . : BTX unit value
Year : index of apparent : GDP index : Pr?ductlon of production
. index .
_ consumption : : : index
1975-----=--- : 100 100 : 100 : 100
1976-—------- : 122 102 : 109 : 114
1977-----——-- : 110 : 105 105 : 114
1978---=----~ : 120 111 124 : 114

There are no apparent anomalies in these data.

Although BTX consumption

fell in 1977, while GDP increased and the BTX unit value remained steady, the
figures do not indicate anything remarkable or grossly out of place. The
direction of change in BTX consumption figures has been the same as those for

1/ Figures are approximate. Data on other aromatics are not available.
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production of all petrochemicals since 1975; this may suggest that PEMEX
planning is working well, if these data can infer that production and consump-
tion are the result of planning. All in all, the data can be said to indicate,
on the surface, a relatively smooth market for Mexican BTX.

Future

There are few possible occurrences for Mexican BTX markets to 1985 which
could upset the scenarios described in this section. First, Mexico--that is,
PEMEX--may experience difficulties with transportation and other infrastructure
such as communications, compounding the gulf between production and getting
BTX, p-xylene, and naphthalene to their markets. Secondly, if the commitment
by PEMEX to export up to 20 or 30 percent of production in the 1980's falls
through, 1/ the aromatics industry will likely suffer from excess capacity and
from buyers who may refuse to purchase except at very low prices. Finally,
there is the problem or possibility of overcapacity regardless of the outcome
of export plans.

Expansion plans
Who, what, when, why, where

While the overall petrochemical sector production in Mexico is planning a
threefold expansion, aromatic hydrocarbons production expansion plans are even
more ambitious. Production of benzene, toluene, and m- and p-xylene 2/ are
expected to grow approximately sevenfold. 3/

In 1980, 88 million gallons of benzene, toluene, and m—- and p-xylene
production are expected. By 1985, production of these products is forecasted
to be 600 million gallons.

Benzene production is expected to grow from 29 million gallons in 1980 to
nearly 180 million gallons in 1985, a sixfold increase. Toluene production is
forecasted to grow sixfold as well, from 36 million gallons in 1980 to nearly
230 million gallons in 1985. M- and p-xylene production is forecasted to grow
from 23 million gallons in 1980 to nearly 190 million gallons in 1985.

The benzene and toluene additions will be made at Cangrejera and Tabasco.
While xylenes production increases had at one time been scheduled at
Cangrejera, especially p-xylene production increases, the location for these
production facilities is currently not certain.

1/ The reader is referred to the speech "Competitiveness of the Mexican
Chemical and Petrochemical Industry," by Fernando Gutierrez Saldivar of the
Sociedad Quimica de Mexico, given at the Second Chemical Congress of the North
American Continent.

2/ M-p-xylenes are the meta- and para-xylene isomers.

3/ PEMEX projections, from a paper by Jose Luis Garcia-Luna, 1980,
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Impact on industry

An abundance of the primary aromatic hydrocarbons produced in the early
1980's will likely go to PEMEX plants for further processing into BTX deriva-
tives. Some of the additional BTX production will likely be exported,
according to PEMEX plans. 1/ Exportation has been an important consideration
in PEMEX production plans for the aromatic hydrocarbons as have other obvious
considerations such as availability of feedstocks, capital, and labor, the
acquisition of technology, and so forth. The gain in foreign exchange and the
effect on Mexico's balance of payments are further obvious considerations.
None of these considerations stands out as particularly more important than
the others except possibly the wealth which PEMEX BTX and other petrochemicals
expansions may create for both the Government and the populace over the long
run. As mentioned earlier, PEMEX expansion should be a major "engine for
growth" in the Mexican economy.

Demand

During the period 1980-85, consumption and production of aromatics are
expected to grow by approximately a factor of three, while percentage changes
in "end-use'" are expected to be relatively small. Certain BTX expansions, as
stated earlier herein, are forecast to increase up to sixfold in the 1980's.

Benzene production is forecast to increase from approximately 28-30
million gallons in 1980 to 180 million gallons in 1985. Toluene production is
projected to increase by 190 million gallons to 230 million gallons from 1980
to 1985, and m- and p-xylenes production is forecast to reach 190 million
gallons in 1985, up from about 20-30 million gallons in 1980. Consumption of

these chemicals should be roughly in line with production, though possibly
somewhat lower.

Reasons for growth

Since BTX, p-xylene, and naphthalene are not usually final products, their
consumption will be divided primarily between PEMEX internal consumption and
the export market. The export market's rate of consumption of Mexican aromatic
hydrocarbons will depend upon petrochemical market forces throughout the
world, especially petrochemical prices for the most part in the non-Communist-
dominated areas. The following tabulation of benzene, toluene, and p-xylene
home market prices offers a means of comparison between Mexico's price
schedule and those of other producing and exporting nations:

1/ As primary hydrocarbons, these chemicals cannot be produced in Mexico
except by Petroleos Mexicanos. The disposition of p-xylene and naphth31%§%3
are uncertain. -



U.S. dollars per gallon of BTX item

Item : . : United : West

: Mexico : Kingdom _: Germany : Usa : Japan
Benzene——-=-=-===n==m-=== : $1.08 : $1.74 ¢ $1.79 : $1.54 ; $1.83
Toluene-================ : 1.78 : 1.18 : - 1.26 : 1.87 : 1/

P-xylene——----- mmmmomee- v 0.92 : 0.56 0.59 : 1.27 : 1.66

e
ee oo
.o

1/ Not available.

In terms of price alone, Mexico's benzene, toluene, and p-xylene were
competitive with the corresponding U.S. products. Moreover, it appears that
transportation costs were not high enough to cancel the Mexican price
advantage. Benzene from Mexico had a price edge over all four competing
nations shown above, indicating excellent export expansion prospects to all
third country markets, as well as the possibility of developing markets in
producing countries. Finally, Mexican p-xylene was competitive with the
Japanese p-xylene home market price. Assuming no trade barriers are raised,
Japan and Southeast Asia may become export markets for Mexico's p-xylene.

These speculations, of course, depend upon Mexican production and
consumption of BTX. BTX consumption growth rates are likely to be somewhat
below the increases in production to 1985. Mexican population may double by
the 1990's, indicating a possible 50 percent growth in population by 1985; GDP
is also expected to grow at a healthy rate. But consumption of BTX, and so
forth, will have to be pushed domestically to keep pace with production.

Benzene consumption, in order to grow approximately at the rate of produc-
tion growth, will need to experience ethylbenzene consumption of 40 million
gallons or more annually by 1985; cyclohexane consumption must increase to
25-plus million gallons per year; alkylbenzene consumption will need to grow
to 20 million gallons per year; and cumene consumption must grow to 8 million
gallons per year, to point out only a few of the essential growth rates
apparently needed for a supply-demand balance. 1/ Toluene, mixed xylenes, and
p-xylene consumption must show similar derivative growth patterns to stay
abreast of production through 1985.

Relatlonshlp to the U.S. and Canada

The forecasted overall benzene, toluene, and xylenes production growth
rate in Mexico to 1985 is approximately 45-50 percent using an annually-
compounded rate. Mexican aromatics consumption growth rates will likely lag
production growth rates. 2/ The Canadian aromatics growth rate for internal
consumption to 1985 will probably be near 5 percent per annum. 3/ The

1/ Industry sources.

2/ PEMEX projections by Jose Luls Garcia-Luna, presented at the National
Petroleum Refiners Assoc. meetings, Mar.-Apr. 1980. Data on other aromatic
petrochemicals are not available. :

3/ Industry sources. B-24
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expected Canadian rate of growth is approximately the equivalent of projected
U.S. growth rates for the aromatics overall to 1985. 1/ Thus the projected
rate of growth for Mexican aromatics consumption is an order of magnitude
larger than the corresponding rates for the U.S. and Canada; i.e., while U.S.
and Canadian aromatics consumption growth to 1985 will likely be 20-30
percent, or 5 percent per year, Mexican aromatics consumption will probably
increase fivefold or more overall, or by nearly 50 per cent annually.

Per capita consumption of Mexican aromatics to 1985 will be affected by a
forecast growth rate in Mexican population of 3.5 percent per annum. However,
while U.S. and Canadian population growth rates are likely to be low compared
to Mexico's population growth rate, Mexican aromatics consumption growth per
capita will still dwarf the corresponding aromatics per capita growth for
Canada and the U.S. U.S. and Canadian overall aromatics growth rates of 5
percent per year are equivalent to a 28 percent growth of aromatics consumption
to 1985; Mexico's projected 45 percent growth annually is equivalent to an
increase in consumption of over 500 percent. Projected population growth rates
would cut the U.S. and Canadian overall aromatics rate of growth to slightly
less than 22 percent to 1985. The larger "bite" on the Mexican overall
aromatics growth rate caused by population growth should still leave Mexican
aromatics consumption growth at 400 per cent or more to 1985. 2/

Trade

Changes in imports and exports

Surplus capacity, PEMEX development incentives, and possible problems
with sufficient domestic demand will likely induce the Mexican petrochemical
industry to increase exports, both for balance of trade and payments necessi-
ties and as "an engine of growth,'" for the next several years. Mexico will
become self-sufficient in BTX and p-xylene and begin to reverse the surplus of
imports over exports during the early-to-mid 1980's. As exports of these
petrochemicals increase, at the same time imports will begin to fall.

Likely new trading partners

Owing to a strong price advantage, Mexico will probably develop BTX and
p-xylene export markets in Japan, the U.S., and in Western Europe. Further,
Mexico will make inroads into the producing nations' export markets for the
same reason she will exploit import markets in these very producing nations,
i.e., attractive prices, and increasing availability.

Impacts on producers, consumers, and new uses

Mexico obviously does not desire inflationary petrochemical prices in its
own markets. However, if Mexican BTX, p-xylene, and other petrochemical prices
are markedly below the world price during the early 80's, it is not inconceiv-

1/ Industry sources.
2/ The discussion of growth does not include growth in production or cgngump-
tion of p-xylene and naphthalene. There are no data on these chemicals.
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. able that export prices will be increased above home market prices. Home

market prices must be made affordable at least as far as end-use products for
Mexico's growing middle class.

The profitability 1/ of PEMEX for investment purposes, PEMEX licensing
and patent considerations, new applications, and so forth, are all considera-
tions of PEMEX's planning and operation functions. Trade will be considered
an important constituent in generating profits. Therefore, it would be no
surprise that a planned, but flexible, export and import program will also
emanate from the officials of Petroleos Mexicanos. Nations seeking growing
and relatively cheap imports from PEMEX, of BTX or any other petrochemicals,

will likely be induced to '"sweeten'" any deals made with the Mexican
Republic. 2/

Mexico will add new uses for BTX, p-xylene, naphthalene and their
derivatives 3/ as PEMEX regards these new uses as profitable, feasible, and/or

otherwise desirable for PEMEX itself, Mexican businesses, or the Mexican
people.

1/ Total revenue minus total cost. At this point in time, the magnitude of
Mexico's BTX and p-xylene future imports and exports are highly dependent on
other factors with unknown magnitudes (domestic consumption, production, and

'so forth). No published forecasts are available. Even if these forecasts
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