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Preface

On October 4, 1984, the United States International Trade Commission,
pursuant to the provisions of section 332(b) of the Tariff Act of 1930 (19
U.S.C. 1332(b)), instituted investigation No. 332-198 on its own motion for
the purpose of examining the expansion of the chemical industries in developing
countries and changing U.S. chemical trade with these countries. Notice of
the investigation was published in the October 17, 1984, issue of the Federal
Register (49 F.R. 40676). Information for this report was obtained from
Commission fieldwork, the U.S. Department of State and other Government
agencies, publications, the Commission files, international organizations, the
-chemical industry, and other sources.

This report assembles and presents information and data on the changing
competitive position of the United States and the developing nations in the
world market for chemicals. The data on the 138 developing nations covered in
this report are taken largely from United Nations statistical sources. In
some instances, the latest data are for 1979; where possible, these data have
been supplemented by information from other sources when available. However,
for some developing nations no later data are available.

The study includes an analysis of factors that influence the competitive
position of the chemical industry, such as demand, production, consumption,
and trade. The report also makes a general assessment of future changes
expected to occur in the chemical industries of developing countries and their
possible effect on U.S. chemical trade.

The information and analysis in this report are for the purpose of this
report only. Nothing in this report should be construed to indicate how the
Commission would find in an investigation conducted under other statutory
authority covering the same or similar matter.
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EXECUTIVE SUMMARY

The importance of the developing nations in the world's chemical and
allied products industry is rapidly increasing, particularly in the
petrochemicals area. Petrochemicals and their derivatives can be found in
cars, clothes, food, pharmaceuticals, and other household items. In many of
these applications they have largely replaced natural products. Because of
the widespread diversity and use of petrochemicals, the development of a
world-scale petrochemical industry has assumed a high degree of importance to
some of the developing nations. The appeal of a world-scale petrochemical
industry is greatest for those nations possessing large natural gas and crude
petroleum reserves, because these materials are used by the petrochemical
industry as sources of both energy and feedstocks. In addition, the expansion
of petroleum refining capacity in many of these nations is providing a ready
source for further energy and feedstock materials.

Within the last 2 or 3 years, an increasing number of conventional-
energy-rich nations with low per capita petrochemical consumption have
initiated programs to develop world-scale petrochemical industries on the
basis of the export of as much as 90 percent of their domestic production.
The announcements of these programs and the coming onstream of some of the
initial facilities have been watched closely by many nations, including the"
United States, that historically have produced and traded in petrochemicals
and their derivatives.: The products of the new facilities are likely to be
exported not only to nations to which traditional producer nations have
historically exported but also to nations that have traditionally produced and
exported petrochemicals and their derivatives. In fact, the expectation of
increasing world capacity in petrochemicals has already brought about changes
in the structure, product mix, and investment patterns of the chemical
industries in many of the traditional producing nations.

The trend toward investment in the petrochemical industry in many of the
energy-rich developing nations has been influenced by a number of factors.
Revenues generated by crude petroleum exports and the crude petroleum price
increases of 1973-74 and 1979-80 provided funds for such investment. 1In
addition, many of these nations have sought to maximize revenues from their
petroleum production and provide additional employment for their citizens.

The recent crude petroleum price weakness resulting from the world surplus
crude petroleum supply situation has also made diversification into
derivatives more attractive to certain developing nations.

This study examinés the expansion of the chemical and allied products
industry in the developing countries and the outlook for U.S. chemical trade
as a result of this development. The highlights of this study are as follows.

1. U.S. chemical trade trends and changes.

o U.S. chemical trade represented an increasing share of
U.S. international trade during 1963-84 and has long
been a stronpg positive component in the overall U.S.
trade balance.

The U.S. chemical and allied products industry produces a complete range
of intermediate chemicals as well as end-products such as fertilizer materials
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and polymers, including plastics, synthetic fibers, and synthetic rubber.
Petrochemicals, made from petroleum and natural gas, account for 75 percent of
the value of chemicals production and 42 percent of the value of output of the
" entire chemical and allied products industry. The "allied products" portion
of the industry accounts for more than 40 percent of the value of the whole
and includes drugs and pharmaceuticals, agricultural chemical mixtures
(fertilizers) and formulations (pesticides), cosmetics, detergents, paints and
inks, adhesives, and many other products.

The petrochemical industry is composed of various sectors and can be
thought of as situated between the feedstock industry and the petrochemical-
dependent industries. It uses both natural gas and its components and
petroleum products to produce primary and intermediate petrochemicals and
petrochemical products, which in turn are used in the petrochemical-dependent
industries to make such items as surface coatings, drugs, textiles, and
fabricated rubber and plastics products.

Traditionally, chemical production capacity, and petrochemical production
capacity in particular, was located primarily in the United States, Western
Europe, and Japan. However, as petrochemical production capacity for these
building-block petrochemicals comes onstream in certain developing natiomns,
the shares of world trade and capacity held by the traditional producing areas
are expected to decline. As this occurs, the U.S. chemical trade balance will
become less favorable. The current strength of this trade is apparent in the
following tabulation (in billions of dollars):

U.S. exports U.S. imports Trade balance

1963——————— e 2.3 .5 1.8
1978—————— e 12.6 6.6 6.0
p - o 22.5 8.6 13.9
1984 ———— o 23.8 13.9 9.9

Chemicals have, over the period from 1963 to 1984, become more important
as both a U.S. export item and a U.S. import item. The share of U.S.
merchandise exports represented by chemicals grew from 8.4 percent in 1963 and
1972 to 8.9 percent in 1978 and 11.2 percent in 1984. U.S. imports of
chemicals increased from 3.3 percent of the total value of all commodity
imports in 1963 to 3.8 percent in 1978 and 4.3 percent in 1984.

The historical trend of petrochemical development in many developing
nations was toward small production facilities to serve local markets.
Despite large revenues generated by the increases in the price of crude
petroleum during the past decade, local infrastructure and markets in most of
the developing nations have not been able to support the development of
large-scale petrochemical industries. Growth of infrastructure in these
nations has been slow and extremely expensive, owing in part to the climatic
conditions in many of these areas. This slow development has left many
nations dependent upon imports of many petrochemicals and petrochemical
products, even if some are manufactured internally, in order to satisfy their

il
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increasingly diversified demand. For the first time, many of these nations
are beginning to provide the bases upon which large, world-scale petrochemical
industries may develop. It is the intent of many developing nations that
these new petrochemical centers not only increase the flow of foreign exchange
but also serve social goals, such as prov1dlng training and employment for
their domestic labor force.

o In 1984 the pattern of U.S. chemical exports to the
developing nations differed from the pattern of U.S.
production and reflected the particular requirements
of the developing countries and the lack of local

production.

The developing countries' purchases were concentrated in organic chemicals
and intermediates, inorganic chemicals, polymeric materials, fertilizers, and
pesticides. Purchases of drugs and pharmaceuticals; soaps, detergents, and
cosmetics; and paints and other surface coatings tended to be lower relative
to U.S. production levels. This purchase pattern indicates both the
priorities and the needs of the developing countries and the lack of local
production of certain of these products. It should be noted that production
of chemicals and allied products in a typical developing country does not
cover the gamut of products produced in more advanced countries. Many of the
developing-country producers of chemicals, particularly those that are
exploiting a particular natural resource, concentrate their efforts on only a
few of the general categories tabulated below, usually those in which they
have a raw material and/or an energy advantage.

The breakdown, by type of product manufactured in the United States in
1984, when shipments totaled $202 billion, compared with the pattern of U.S.
exports to developing countries in 1984, when exports totaled $9 billion, is
shown in the following tabulation (in percent):

U.S. exports to
U.S. production developing countries

Organic chemicals and intermediates--- 23.8 28.3
Inorganic chemicals————————r om0 10.0 11.3
Plastics, other polymeric products—-—- 17.0 20.0
Fertilizers——--———-———————— 4.5 11.8
Drugs and pharmaceuticals—-———————ce—- 13.7 7.7
Soaps, detergents, cosmetics—-—-——--—-- 13.5 4.6
Paints, surface coatings—--——-————————- 5.5 -
Pesticides—- - ———————————— 2.5 5.6
Adhesives————————— - 1.8 .7
Explosives———————-- oo .3 .7
Silvichemicals (rosin, etec.)--——--——-- 3 .1
Miscellaneous--———————- e 7.1 9.2

[}
[}
"
[
[

|

|

)

|

|

!

!

I

|

|

!

|

!

1

!

|

|

|

|

|

|

|

|

|

|

!

!

|

|
-
o
o
(=]
-
o
o
o

il



o In 1984, U.S. chemical exports to developing nations
constituted about 12 percent of all U.S. exports to
these nations, but U.S. chemical imports from the
developing nations constituted less than 1 percent of
all U.S. imports from these nations.

For 1984, U.S. trade in chemicals with the major groups of trading
partners, compared with all commodities, is shown in the following tabulation
(in millions of dollars):

Chemicals All commodities

Trading partner group

f Exports i Imports f Exports E Imports

Developing countries————————mmmm e : 8,768 : 2,029 : 75,462 : 122,049
Developed countries , - H 13,932 : 11,511 : 129,613 : 199,334
Nonmarket economies—-- s 1,051 : 402 : 6,982 : 4,343
Total - - 23,751 : 13,942 : 212,057 : 325,726

.
-

The above data for the developing countries include their exports of
petroleum to the United States. Without these large U.S. petroleum imports
included in the "all commodities" totals, U.S. chemical imports from the
developing countries would be a far larger part of total U.S. imports from
these nat1ons.

In addition, although petrochemicals production is now the major category
of U.S. chemicals output and trade, U.S. imports of petrochemicals from the
Organization of Petroleum Exporting Countries (OPEC) developing-country
producers of these products were only 2.6 percent of chemical imports in 1984
from all developing countries. In contrast, U.S. exports of chemicals to the
OPEC countries were greater but still only a small percentage of the
total--14.8 percent of total chemical exports to all developing countries.
These small percentages merely indicate that production and exports of
petrochemicals are still fairly widely spread among all the developing and
developed countries. The petrochemical products from plants in the OPEC
countries are still in the initial stages of their penetration of the world
and U.S. chemical markets; their major impact is expected to occur in the late
1980s and early 1990s.

o In 1984, 92 percent of U.S. chemical exports to
developing countries went to 31 countries, while 92
percent of U.S. chemical imports from developing
countries were supplied by 14 countries.

In 1984, the value of U.S. chemical exports ranged from $56 million to

Trinidad and Tobago to $1.29 billion to Mexico, and the value of chemical .



imports ranged from $24 million from Yugoslavia to $523 million from Mexico.
Only Mexico, Taiwan, Brazil, and the Republic of Korea (Korea) rank near the
top of the lists as both export markets and import sources.

Examining regional trends, the eight East Asian developing nations are
beginning to challenge the top eight Latin American countries as the leading
foreign regional market for U.S. chemicals. This can be seen in a comparison
of U.S. chemical exports in 1984 with 1980 and 1970 as shown in the following
tabulation (in millions of dollars and in percent):

3

:Percentage
:change in

PY RN YY

Region :- 1970 : 1980 : 1984 : exports,
: : : :1984 over
: 3 : : 1980
: : : : Percent
Latin America--top 8 countries 1/--—---——- : 649 : 4,341 : 3,422 : =21
East Asia--top 8 countries 2/-——--———=——-=: 209 : 2,310 : 2,889 : +25
East Asia as percent of Latin America----: 32 53 : 85 : -

.o

'l/ In order, Mexico, Brazil, Venezuela, Colombia, Argentina, Chile, Peru,
and Panama.

2/ In order, Taiwan, Korea, Hong Kong, Singapore, Indonesia, Philippines,
Malaysia, and Thailand.

The 1984 U.S. chemical trade picture for all developing countries, by
regions, is shown in the following tabulation (in millions of dollars):

Trade

Exports Imports balance
MexXiCo————— e 1,286 523 +763
Caribbean and Central America---- 836 244 +592
South America - - 2,204 587 +1,617
Middle East - - 431 132 +299
South Asia——--- ' - - 573 29 +544
East Asia--————————— — 2,891 361 42,530
Africa-——————mm 269 15 +254
* Europe-—-—-- S 270 138 +132

Oceanig———————-~ —— — 8 0.4 +7.6
Total—-—————mmm 8,768 2,029 +6,739
(OPEC)——————mmomommmmmmmmemee (1, 297) (52) +1,245

During 1976-81, the average growth rate of chemical exports from
developing countries was 21 percent per year. This was 1.4 times the growth
rate of exports from the developed countries. Based on information on
production, the developing countries' exports have probably maintained that
edge. :



2. Changes in the developing nations that have influenced world trade.

o To direct and achieve goals in their industrialization
plans, many of the developing countries have offered
incentives for investment in favored industries; the
chemical industry has usually been near the top of the
list.

Incentives for investment vary from country to country, but the following
are fairly typical:

—-Low interest loans.

—-Duty-free importation of equipment.

—--Tax holidays.

—-Accelerated depreciation for income tax purposes.

~-Tax ceilings on taxable income.

—-Incentive pricing of domestic raw materials to make them
competitive with imported raw materials.

--State-financed research to aid local manufacturers with quality
and operational problems.

—-Reduced border taxes and import taxes and waiver of prior
deposit on imports of raw materials and other non-equipment
items.

—-Rental of factories or land at concessional rates.

—-Access to duty-free entry or entry at reduced duty levels for
capital equipment and raw materials.

—-Provision of credit to exporters on competitive terms.

—--Export sales financing.

--Tax-free reserves allowed for foreign exchange and other export
losses.

——Countertrade, including swaps of exports for nonrelated imports,
has become increasingly employed, especially by countries with
limited foreign exchange.

In the late 1970's and early 1980's, reduced investment by multinational
companies seemed to make little difference because the non-petroleum-rich
developing countries were able to meet their needs by borrowing from the
recycled funds of petroleum-rich countries. Their aggregated borrowing from
the private sector for all purposes increased from about $6 billion in 1973 to
more than $60 billion in 1981, and their total debt increased from about $130
billion in 1973 to almost $700 billion at the beginning of 1984.

As the result of increasing concern about the ability of many of the
non-petroleum-rich developing countries to manage the increased debt,
additional private-sector loans to such countries have fallen rapidly and were
less than $20 billion in 1983. The IMF has estimated that even if these
developing nations can attract considerably more direct foreign investment in
the next few years, such investment will still provide only about one-fifth of
the foreign money needed by indebted developing countries. Recommendations of

vi



the IMF to these countries, among other things, include that they reduce
inflation and increase their efforts and policies to attract foreign
investors. The same position has also apparently been reached, at least in
general terms, by a number of the developing countries' leaders. However, a
recent survey of large multinational companies suggests that incentives now in
place can do little in the short term to boost the amount of direct investment
these countries receive. :

o Many developing nations are again encouraging direct foreign
investment, after previously encouraging and then discouraging
such investment.

Industrialization of the developing countries 1/ has proceeded in several
~ stages. First, until the early 1970's, multinational manufacturing companies,
with chemical companies often leading the way, were investing in and building
industrial plants in many of the developing countries principally to supply
the local market. U.S. investment at that time was largely concentrated in
Latin America. However, beginning in the early 1970's, some Latin American
and other developing countries became increasingly restrictive with regard to
direct foreign investment. These nations primarily were concerned about
possible domination by owners of foreign industrial complexes and the
prospects of having locally owned enterprises rendered economically
noncompetitive or of having them acquired by the affiliates of the big
multinational companies.

The next stage began when investment funds in the form of bank loans
became more generally available in #he 1970's largely as a result of the
hundreds of billions of dollars of funds generated by the OPEC countries from
sales of higher priced crude petroleum as well as from other sources. A large
portion of such revenues was deposited in money center banks and lent to
developing countries, including several OPEC countries. Many of these
countries used these borrowed funds, with varying amounts of success, to
invest in facilities for petrochemicals and related products and other
manufacturing industries. By the mid-1980's, with the debt of developing
countries exceeding $700 billion (about half of that in Latin America), and
interest rates rising rapidly, many developing countries were having
difficulties with debt repayment schedules. Additional loans as a source of
investable funds have now been largely curtailed. )

The fourth stage may be underway currently. Developing countries are
again encouraging direct foreign investment but this time with fewer
restrictions than in the past. This trend has been encouraged by the
International Monetary Fund's recommendation that indebted developing
countries increase their efforts to attract foreign investors. Some Middle
East and East Asian countries have consistently welcomed and encouraged
foreign investment with incentives.

1/ For purposes of this report there are 138 developing nations; see pp. 2-4
of the report for the actual listing.

)
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Some Governments and government-owned natural resource companies in
developing countries are able to attract private sector companies by offering
import protection, subsidies, tax preferences, below-market loans, and raw
materials or feedstocks at less than world prices.

o Export promotion has replaced import substitution in
many of the developing nations as the dominant trade

policy.

Trade policies of many developing countries have likewise changed over
the years. A few developing countries, particularly those in the Middle East
and East Asia, have, from the beginning, industrialized with exports in mind.
From the 1950's to the mid-1970's, import substitution was, however, the
dominant theme among developing nations, and production facilities were scaled
and protected to accomplish that end. In more recent years, as a result of
debt-management problems and the imposition on certain developing countries of
conditions making them eligible for aid from the International Monetary Fund,
export promotion gained priority in their trade policy. The problem was that
for many chemicals, especially petrochemicals, plants in all but the largest
countries were built primarily for import substitution and were often of less
than optimal size for economic operation. They produce products that are not
cost-competitive with potential imports made in larger, newer foreign plants.
They require import protection, incentives, or other government assistance to
stay in business.

For certain developing nations that have published their chemical
development plans, the following tabulation shows production capacity for key
primary petrochemicals as a share of total world petrochemical-production

capacity for these petrochemxcals in 1980 and as a likely possibility in 1990

(1n percent)

Ethylene

: : Ammonia : Methanol
Country . : : : : :
© 1980 © 1990 . 1980 . 1990 . 1980 . 1990
Saudi Arabig----————-mmmem S VA 2: 1 : 1/ : 2 : 4
Indonesia———-———————- e : 1: 1: 1: 2 : 1: 1
Kuwait——————m e I VA 1: 1: 1: 1/ : 1
Mexico——————m e : 1: 2 : 2 : 4 : 1: 4
Total—cem e : 2 6 : 4 7 : 4 10

1/ Less than 0.5 percent.

viii



3. Developed nation assistance to developing nationms.

o Trade and assistance programs offered to developing
countries by the United States and other developed
countries are intended to aid the developing countries
to achieve industrial development and the ability to
earn_enough from exports to pay for needed imports and
meet their debt obligations.

Included in these trade and assistance programs are the following:

—-Trade preferences: The unilateral tariff reductions granted by the
United States and other developed countries.

--World organizations: The World Bank lends most of its money for
technological projects that enable an assisted country to
increase its exports. 1It, like the United Nations Industrial
Development Organization (UNIDO), also provides technical
assistance. The complementary International Monetary Fund
provides shorter-term balance-of-payment loans conditioned on
agreement to increase exports. -

—-Regional development banks: The banks make loans on both
conventional and concessional terms.

In chemicals and allied products, the developed countries, in the
aggregate, have provided financial aid, loans, technology, and the
preferential trading systems to enable the developing nations to increase
exports to obtain funds to pay for imforts. Also important have been the
efforts of the chemicals producers themselves in developing countries. During
1960-79, the average annual 16.2 percent growth rate of chemicals production
in developing countries was 1.45 times its annual growth rate in the developed
countries. Since 1979, it is believed (in light of the known petrochemical
plant shutdowns in developed countries and the accelerated construction and
startups of such plants in developing countries) that the developing countries
have maintained a faster growth in both exports and production of chemicals
than have the developed nations. The areas in which petrochemical production
has grown fastest are the Middle East and East Asia. The slowest growth has
been in Africa and South Asia. '

However, in spite of the fast growth of production and exports, the value
of the chemical imports needed to satisfy consumption in the developing
countries in 1979 was equal to almost half the value of their chemical
production. The developed countries supplied most of the required imports.

4. The change in the position of the United States chemical industry in
relation to the world's chemical industry.

o Chemical trade between the United States and developing
nations changed significantly between 1978 and 1984,
as the share of total U.S. chemical exports going to
developing countries tended to decrease while the
import share from developing countries increased.
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U.S. exports of chemicals to developing countries were about 40 percent
of such exports to all countries during 1978-79. This percentage declined to
about 37 percent during 1982-84, as many of the developing countries decreased
their imports from the United States both in response to their economic
problems and the high value of the U.S. dollar. This latter factor tended to
make U.S. exports more expensive than those of other world suppliers. U.S.
imports from developing countries were far less than exports but were a
rapidly growing portion of total chemical imports--9.4 percent of total
chemical imports in 1978 and 14.5 percent in 1984, as shown in the
following tabulation:

: U.S. trade in chemicals with

: developing countries
Source . X
: 1978 : 1980 : 1984
U.S. exports to developing nations : : :
billion dollars--: 4.99 : 9.58 : 8.77
Percent of total chemical exports---————————a—e- : 40 : 43 : 37
U.S. imports from developing nations : : :
billion dollars--: 0.61 : 0.88 : 2.03

Percent of total chemical imports-—---———————— : 9 : 10 : 15

¥ .

During 1978-84, U.S. exports to developing countries almost doubled in the
first 2 years from $4.99 billion to $9.58 billion, then declined 8 percent to
$8.77 billion in the next 4 years. U.S. imports from developing countries
took 4 years to increase from $610 million to $1.04 billion, then almost
doubled in the final 2 years to $2.03 billion in response to the recovery of
the United States from its recession and the rise in value of the U.S. dollar.

o The world is in the process of leaving an era of three
decades during which the United States was the cost-—
competitive leader in petrochemicals. It is entering
a3 new era in which Saudi Arabia and other energy-rich
nations are in a position to exploit their own '
competitive positions in these feedstocks. For these
reasons it is probable that past patterns of inter-
national petrochemical trade may change significantly
in_the next decade.

The U.S. balance of trade in chemicals and allied products, which peaked
in 1980 at $13.9 billion (or $12.2 billion, depending on the chemical
classification system that is employed) after many years of growth, has begun
to decline and may continue to be eroded by the growing petrochemical
industries of developing countries, which are bringing more plant capacity
onstream. The impact of these industries in the developing countries may not



come so much from their penetration of the U.S. domestic market as they will
from their displacement of U.S. exports of petrochemicals, which currently are
nearly half of all U.S. exports of chemicals and allied products.

One of the Commission's recent studies on petrochemicals projects that
the U.S. trade balance in (commodity and specialty) petrochemicals will
decline from $10 billion in 1980 to only $1.6 billion in 1990 (in 1980
dollars) according to the base case scenario. Various projections for
specific major petrochemicals made in both Commission and industry studies are
summarized in the following paragraphs.

For ethylene, which is produced from both petrochemical and natural gas
and is the largest volume petrochemical, production in developing countries in
1980 was 9 percent of that in the developed countries; by 1990 this figure is
projected to grow to about 22 percent. For methanol, which is produced from
natural gas, 1980 production in developing countries was 14 percent of that in
developed countries. Plant capacity for methanol in developing countries has
been projected to be 43 percent of that in the developed countries by 1990.
Neither production nor consumption of methanol in 1990 can be reliably
forecasted, however, because of the uncertainty about its use in gasoline.

For polyethylene, which is produced from ethylene and accounts for more than
half of the ethylene produced, the scheduled increase in production capacity
in developing countries is 21 percent during 1983-89, or almost double what it
is projected to be in the developed countries. The Middle Eastern countries,
which had about 1 percent of the world's ethylene capacity in 1983, are
expected, based on published construction plans, to have more than 4 percent
by 1989, or 1.20 million metric tons in the latter year.

In fertilizers, developing countries have increased their consumption
from 9 percent of the world total in 1965 to 20 percent at the present time
and are projected to continue to increase consumption by 6 percent per year to
the year 2,000 (to one-third of world consumption). The growth in fertilizer
consumption in developed countries is estimated at 2.3 percent per year from
the present to the year 2000. The developing countries, exploiting their
natural resources, are increasingly penetrating the world market for
fertilizers. Their advantages are based, at least in part, on the world's
largest reserves of phosphate rock in the Middle East and North Africa, as
well as large reserves of potash in the Dead Sea and low-cost natural gas from
which to make ammonia for nitrogenous fertilizers. It is projected that by
the year 2000 about 200 new world-scale fertilizer plants, costing $66 billion
in 1984 dollars, will be required to meet demand. Assuming that funds are
available, most of the new plants may be built in developing countries because
of the growing internal markets and natural resources. 1In the United States,
it is projected that the Florida phosphate rock industry will be rapidly
depleting its existing mines by the early 1990's. Also, the United States has
already depleted most of its competitive potash reserves and may be unable to
compete economically with the nitrogenous fertilizer industries in developing
countries, particularly if natural gas is completely decontrolled.
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INTRODUCTION

At present, the production of chemicals is centered in the industrialized
nations of the world. Leading international producers are the United States,
the European Community (EC), and Japan. However, energy-rich developing
nations are beginning to assume a role in the production of chemicals,
particularly certain petrochemicals. These nations have a competitive
advantage in the production of petrochemicals, which are highly energy
intensive, because of relatively assured supplies of crude petroleum and
natural gas at prices below world levels. In addition, the trend toward
investment in the petrochemical industries in certain developing nations has
been fostered by the availability in these nations of investment funds
generated by their crude petroleum exports and the crude petroleum price
increases of 1973-74 and 1979-80; their desire to market value-added products
of crude petroleum and natural gas; and the recent crude petroleum price
weakness, which has made diversification into derivatives even more attractive.

When crude petroleum is extracted from the ground, associated natural gas
is often obtained. In the past, this natural gas was, and in some cases still
is, flared, (burned in the atmosphere) without regard to economic value.
Flaring takes place because it was not, and often still is not, economically
efficient to capture and sell or utilize the natural gas--unlike the crude
petroleum, which is primarily exported. The flaring of natural gas has been
practiced extensively by many nations, partlcularly those in the Persian
Gulf. These nations have had little or no internal use for the natural gas,
and to transport it overseas to nations such as Japan and the United States
entails considerable expenditure for a collection network, liquefaction
plants, and special tanker vessels. However, natural gas and its components,
such as methane and ethane, can be used as feedstocks to produce such
petrochemicals as ammonia and ethylene. The natural gas and petroleum can
also be used as sources of the energy required to convert the feedstocks to
petrochemicals. Many of the petrochemicals, which are "valued-added higher A
order” forms of natural gas and its components, can be readily shipped around
the world to many markets, including developihg'as well as developed nations.

Some U.S. companies have 1nvested in petrochemxcal facilities in the
Persian Gulf nations. Many of the develop1ng nations, d1ver51fying ‘into
petrochemicals have recognized that they are deficient in one or more business
areas, such as marketing, management, and technology, and have assumed joint-
venture partners noted for their expertise in one or more of these areas.
Saudi Arabia has followed this approach, and the Government-owned Saudi Basic
Industries Corporation (SABIC) has entered into joint ventures with five U.S.
companies. The U.S. companies have often obtained crude petroleum supply
agreements and other incentives; some plan to close U.S. production facilities
and import the lower cost joint-venture output for future upgrading in U.S.
facilities.

It is probable that the U.S. petrochemical industry will change in
response to increasing market competition from products made in the new
petrochemical facilities coming on stream in many of the developing countries.
The extent to which it will change will depend upon many factors.



In general, however, industry observers believe that the U.S.
petrochemical industry should remain viable, although possibly in a changed
form, and that demand for petrochemicals will not decline to any significant
extent by 1990 due to reduced consumption or use of substitutes.

Chemical Products and Classification

The chemical industry has changed greatly during the past four decades. .
Petrochemicals production, which now is about three-fourths of the value of
all chemicals production (i.e., not including the allied products portion of
the industry), was very small at the beginning of World War II. Products now
made from petroleum and natural gas were then made from coal and agricultural
products. Synthetic rubber, synthetic fibers, pesticides, most medicinal
chemicals, and the leading plastics and detergents of today either had not
been developed or were at an early stage of development or commercialization.
Three-quarters of today's commercial chemicals and products were not produced
in 1950. 1/ Until the late 1950°'s and 1960's, the industry was generally
secretive and unwilling to license its technology. This stimulated foreign
direct investment by the leading chemical companies. Until the late 1970's,
industry production doubled in magnitude in real terms every 7 to 10 years.

Today the industry is generally regarded as mature. Introductions of
major new products are fewer than in the past. Growth has slowed to
considerably less than double GNP growth. Plastics and synthetic fibers, for
example, have already replaced so much wood, paper, metals, cotton, glass, and
other "natural" materials that further penetration of these markets in the
future is believed limited.

The chemical and allied products industry, usually referred to as the
chemical industry, is best defined by consideration of the products actually
produced by chemical companies and by allied products companies that use
chemicals to make consumer products and end-user products including
pharmaceuticals, cosmetics, paints and other surface coatings, detergents,
fertilizers, printing ink, explosives, adhesives, pesticides, and others.
Many of the latter products are also made by the chemical companies.

The industry is well defined by the coverage of group 28 in the U.S.
Standard Industrial Classification system (SIC). The products in group 28,
along with a few mineral products classified in other SIC groups, and their
relative importance in the United States are shown in table 1. In general,

1/ The Economist, Feb. 16, 1985, p. 25.




Table 1.--Chemicals and allied products: U.S. product shipments, 1983—8#

(In billions of dollars)

Items : : 1984 1/
Chemicals: : :
Mineral chemicals (not SIC 28)-—---——c—meeu : 3.3 3.6
Inorganic chemicals including pigments, :
industrial gases, and radioactive : o
materials——————— e : 18.8 : 20.5
Organic chemicals, including dyes and : :
organic pigments——r——mecemmmmm e : 40.5 : 47.3
Nitrogenous and phosphatic fertilizers—---- : 5.8 : 6.9
Plastics materials and synthetic resins----: 19.3 : 21.3
Synthetic rubber--—------- ———- ] 3.4 : 3.7
Surface-active agents—-——-~~—eeee—n ———————1 1.9 : 1.9
Synthetic fibers--————c—ccmmmme : 7.7 : 8.2
Cellulosic man-made fibers——--————meec—mee- : 1.2 : 1.4
Gum and wood chemicals~——-——=—c——meeeo —— Y .8
Carbon black—————c e e .7 .8
Fatty acids--————————ccec ———————————— : .4 .4
Total--- — — : 103.7 : 116.8
Petrochemicals included in above---———-——=-=: (17.0): (87.4)
Allied products: H :
Mixed fertilizers---- e e —— 2.1 : 2.3
Pesticide formulations----———mecemcmamcaco: - 4.4 5.0
Drugs and pharmaceuticals-—--—————ccoceeeeen : 25.0 : 27.9
Paint, varnish, lacquer, and related : H
products—————— = 9.7 : 11.1
Adhesives and sealants--—--———-———cromee : 3.2 : 3.7
Soaps, cleaners, detergents, cosmetics, : :
toiletries, and essential oils—-——--——~--: 25,9 : 27.1
Explosives————e e et .6 .7
Printing ink--———cmmmmmm e : 1.6 : 1.8
Miscellaneous chemical products—---—=cem-e=-: 5.9 : 6.5
Total-——— e e —————— : 78.4 : 80.1
Grand total--—----- e ———— e ————1 182.1 : 202.9

1/ Projected from data for the first 8 months of the year.

Source: U.S. Department of Commerce, Industrial Outlook, 1985, and estimates

of the U.S. International Trade Commission staff.



this study follows the SIC classification system with the addition of certain
minerals which are mainly the source of chemicals. 1/

Developing Countries Defined

There is no clear-cut distinction between developed and developing
countries. In general, developed countries are the more wealthy ones with
mature economies, including all or most of the countries of Western Europe,
the United States, Canada, Japan, Australia, and New Zealand. 'A number of
countries are borderline cases, classified differently by the United States
and such organizations as the United Nations (UN), the World Bank, and the
International Monetary Fund (IMF). Countries listed as developed by some of
these organizations but developing by others include Portugal, Yugoslavia,
Turkey, Greece, Israel, and South Africa. Other countries, such as the
Republic of Korea (Korea) and Taiwan--the so-called newly industrialized
countries (NICs)--are approaching the borderline. 2/

Compilation of a definitive list of developing countries is complicated
by questions about the status of nonindependent countries and territories-—-
e.g., Hong Kong--which are essentially indistinguishable from independent
countries in the context of foreign trade. Also, several U.S. laws, such as
legislation providing for the Generalized System of Preference (GSP) and the
Caribbean Basin Economic Recovery Act, include nonindependent countries and
territories in developing-country lists.

This study deals mainly with the 114 independent developing countries
that are designated as beneficiary countries under the GSP and Caribbean Basin
legislation, listed in table 2, plus 24 additional developins countrles and
territories, as follows:

1/ The trade statistics in this report are based on articles in SITC group 5
plus, unless otherwise noted, synthetic rubber, synthetic fibers, certain
fertilizer materials (mainly phosphate rock), sulfur, and salt. The latter
are taken from SITC group 2. In most years these SITC 2 products add somewhat
less than 6 percent to the SITC 5 totals. Excluding the synthetic fibers, the
SITC figures are within 4 percent of the TSUS and Schedule B totals for U.S.

“imports and U.S. exports (schedule 4). (For the convenience of analysts, the
Department of Commerce publishes Schedule E statistics for exports and
Schedule A statistics for imports; both of these categories are essentially
the same as the SITC statistics. However, although Schedule E totals differed

by only 0.2 percent from SITC totals in 1984, the difference was almost 8
percent for the 1980 numbers.)

2/ The World Bank list of NIC's in 1982 included Argentina, Brazil, Greece,
Hong Kong, Israel, Korea, Portugal, Singapore, South Africa, and Yugoslavia.
At that time the IMF classified Spain as a developed country. This
information is from IMF's Occasional Paper No. 12, August 1982, p. 18.

See app. A for glossary/acronyms.



Table 2. --Independent country beneficiaries of the U. S Generalized

System of Preferences

Country 1/

o Country l/ o Country 1/
Angola, , :: Guinea :: Portugal
Antigua and Barbuda :: Guinea Bissau :: Romania
Argentina :: Guyana :: Rwanda
Bahamas :: Haiti :: Saint Lucia
Bahrain :: Honduras :: Saint Vincent and the
Bangladesh :: India HH Grenadines
Barbados :: Indonesia :: Sao Tome and Principe
Belize :: Israel :: Senegal
Benin :: Ivory Coast :: Seychelles
Bhutan :: Jamaica :: Sierra Leone
Bolivia :: Jordan :: Singapore
Botswana :: Kenya :: Solomon Islands
Brazil :: Kiribati :: Somalia
Brunei Darussalam :: Republic of Korea :: Sri Lanka
Burkina Faso ' :: Lebanon :: Sudan
Burma :: Lesotho :: Suriname
Burundi :: Liberia :: Swaziland
Cameroon :: Madagascar :: Syria
Cape Verde :: Malawi :: Taiwan
Central African Republic :: Malaysia :: Tanzania
Chad :: Maldives :: Thailand
Chile :: Mali :: Togo
Colombia :: Malta :: Tonga
Comoros :: Mauritania HH Trinldad and Tobago
Congo :: Mauritius :: Tunisia
Costa Rica :: Mexico :: Turkey
Cyprus e :: Morocco :: Tuvalu
Djibouti :: Mozambique :: Uganda
Dominica :: Nauru :¢ Uruguay
Dominican Republic :: Nepal :: Vanuatu
Ecuador :: Nicaragua :: Venezuela
Egypt :: Niger :: Western Samoa
El Salvador :: Oman :: Yemen Arab Republic
Equatorial Guinea :: Pakistan ::  (Sanaa)
Fiji :: Panama A :: Yugoslavia
Gambia :: Papua New Guinea :: Zaire "
Ghana :: Paraguay :: Zambia
Grenada : Peru :: Zimbabwe
Guatemala :: Philippines ‘

e

ce o8
se oo

1/ Pursuant to section 4(b)(1l) of the Taiwan Relations Act (22 U.S.C.
3303(b)(1)), the reference to countries includes Taiwan.

Source:

U.S. International Trade Commission, Tariff Schedules of the United

States Annotated (1985), suppl. 2, p. 3.



Certain Organization of Petroleum Exporting Coghtries (OPEC)

Algeria " Nigeria

Gabon Kuwait

Iran : Qatar

Iraq Saudi Arabia

Libya United Arab Emirates

Certain Caribbean Basin Initiative (CBI) beneficiaries

British Virgin Islands
Montserrat

" Netherlands Antilles
Saint Christopher-Nevis

Other developing countries and territories

Bermuda Hong Kong
Ethiopia Macao
Falkland Islands ‘ New Caledonia
French Guiana Reunion
French West Indies Yemen (Aden)
(Guadalupe and
Martinique)

For purposes of comparison and analysis, the developing countries and
territories of the world are subdivided regionally and compared with the
United States, other developed countries, and nonmarket economies (NME) as
indicated in the following tabulation:

.Bumber
Developed countries——-———————cmmmmmm 22
Developing countries and territories------———-—- 138
Mexico and South America--- - - 15
Caribbean and Central America-------——-———c—- 24
Middle East———————— e e 14
South Asia—-——-mmmm e 8
East Asig---———-c—mmr 9
Africa (excluding South Africa)-----—————=v--- 51
Burope———— e e e e 6
Oceania———————m o e 11
Nonmarket economy and other countries-----—-—-- _15

Total———— 175



CHEMICAL INDUSTRIES OF DEVELOPING COUNTRIES
Industrial History

With the exception of countries located in Central and South America,
most of the developing countries covered in this study were either European
colonies or existed in different form prior to World War II. Most of the
former European colonies gained their independence in the 1950's and 1960°'s
(see app. C for dates). Since then their economic progress for the most part
has been rapid, but some have been more successful than others. As a group,
their combined gross domestic product of about $2.3 trillion in 1982 was more
than three-fourths of that of the United States. 1/ '

After World War II, most of the developing countries, aided by developed
countries, began or intensified efforts to industrialize their economies. One
method involved investment in industrial plants by U.S. and other multinational
companies. Because of historic ties and proximity to Central and South
America, most of the initial U.S. foreign direct investment in developing
countries was concentrated in those countries 2/ as shown in the following
tabulation (in billions of dollars): '

1950 1970
Source book value book value

Developed countries---——----- 5.7 53.2
Latin America----—----meee—o 4.4 14.7
Middle East--——-———-—c——cem v - 2.0
Other developing countries-- - 4.6
Unallocated—--—mmmmememee 1.7 3.6
Total--—-—mmmm e 11.8 78.1

In contrast, European and Japanese companies invested mostly in their
former colonies and nearby countries in Asia and Africa. Such investment
brought them technology, capital funds, and management skills. U.S. chemical
companies made larger foreign investments in the 1960's than other U.S.
manufacturing industries. 3/ By the early 1970's, however, the annual level
of new investment by multinational companies had peaked and, in fact, some
foreign countries, especially those of Latin America, began to restrict
additional investment. The presence of the multinational firms was often seen
as a threat to local competition and the local political and social frame-
work. 2/ Also by that time, technology had become a commodity that, together

1/ Based on statistics of the World Book, International Monetary Fund, the
United Nations, and estimates of the staff of the U.S. International Trade
Commission.

2/ United States Senate, "Implications of Multinational Firms for World Trade
and Investment and for U.S. Trade and Labor," February 1973. This study was
performed by the U.S. International Trade Commission (then the U.S. Tariff
Commission). '

3/ 1bid., p. 106

4/ "The World Chemical Economy," Chemical and Engineering News, Apr. 16,
1973, pp. 32-35.




with the ability to learn or hire industrial skills, was readily available on
the world market. Most important, large new sources of capltal funds became
available from the energy-rich countries and other sources.

The nationalization of petroleum resources by the OPEC 1/ countries and
increases in crude petroleum prices generated surplus funds by those
countries, which accumulated to $251 billion in 1979 and peaked at $413
billion in 1982. 2/ Much of this money, so-called petrodollars, was invested
in money-center banks and portfolio investments in the developed countries.
Recycling of these funds posed a major problem for the banks. The banks
loaned a significant amount of the funds to the developing countries to pa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>