STUDY OF THE PETROCHEMICAL
INDUSTRIES IN THE COUNTRIES
OF THE NORTHERN PORTION
OF THE WESTERN HEMISPHERE

Final Report on Investigation
No. 332-109 Under Section 332
of the Tariff Act of 1930

Appendix A

The Petrochemical Industry
in Canada

Volume 2

USITC PUBLICATION 1123
JANUARY 1981

United States International Trade Commission / Washington, D.C. 20436



UNITED STATES INTERNATIONAL TRADE COMMISSION

COMMISSIONERS

Bill Alberger, Chairman
Michael J. Calhoun, Vice Chairman
George M. Moore
Catherine Bedell

Paula Stern

Kenneth R. Mason, Secretary to the Commission

This report was prepared principally by
John J. Gersic (Project Leader)
Bonnie J. Noreen (Relative Advantages)
Kenneth J. Conant, III (Relative Advantages)
Cynthia B. Foreso (Olefins)
Louis DeToro (Aromatics)
David B. Beck (Acyclic Intermediates)
Edmund D. Cappuccilli (Cyclic Intermediates)
William G. R. Baker (Pesticides)
Tedford Briggs (Fertilizers)
J. Lawrence Johnson (Elastomers)
Amerigo C. Chiriaco (Fibers)
Edward J. Taylor (Plastics)
Eric Land (Other Petrochemical Derivatives)

OFFICE OF INDUSTRIES
Norris A. Lynch, Director

Address all communications to
Office of the Secretary
United States International Trade Commission
Washington, D.C. 20436



Appendix A

The Petrochemical Industry in Canada






CONTENTS

FOorword————— e e e e e e e e e e e e e e e e e e e e e e e

Olefins:

Present situation:
Description and uSes—=——====m= == e e
Customs treatment————— == m o e e e e e e e e
Structure of the industry -- e e L e e B
Technology—=———====— == e e e e e e e
Government policies and involvement---—------=————————————e——————
Production-——————=—— = e e e e e e e

CONSUMP L 1 OM= === === = = = = = e e e e e e e e
Future:

EXpansion plang————======m == e e e e e

Demand ——=——— === e e

Aromatics:

Present situation:
Description and useg—=—========= === mm oo
Customs treatment--- - ——————————— ——————
Structure of the industry-—-—-——====———=——————— e
Te chnology —===—= === = e e e e e e e
Government policies and involvement———-------———=-—==—-——-————-——
Production——————=— e e

CONSUMPt §ON=—=== === = == = = e e e e e e e e e e
Future:

Expansion plang———========—=——m oo

Demand------——--—-- S NISREIESISEIS S S

Miscellaneous acyclic organic chemicals:

Present situation:

Description and useg———=—=========—=-m==—— oo v
Customs treatment-—————===—m—-——-———————-— _—
Structure of the industry-—------- L ———
Technology--—==============——=—————————————— e , - -
Government policies and involvement-—---——---—==--=——==-==———-=————--
Production=—=——===mmmme e —_—
Trade=—==———=———— == S —— s
Consumption------ ——————————————— e e

Future:
Expansion plans—-——----- -— e ————————————
Demand ———==——m= == e e



CONTENTS
Page
Cyclic intermediates:
Present situation:
Description and uses - -—-= A-43
Customs treatment A-43
Structure of the industry -—— A-44
Technology A-46
Government policies and involvement-—=—=—-—=====—=—————————o—o———— A-46
Production A-46
Trade-——---- - - - A-47
Consumption A-47
Future:
Expansion plans-- - - A-48
Demand A-49
Trade—- - - - A-50
Pesticides:
Present situation:
Description and uses-- - A-53
Customs treatment - A-53
Structure of the industry - - -- A-54
Technology —-— - A-55
Government policies and involvement -—- A-56
Production - A-56
Trade e e e e e e A-57
Consumption A-58
Future:
Expansion plans - - A-58
Demand A-59
Trade A-60
Anhydrous ammonia and nitrogenous fertilizers:
Present situation:
Description and uses e A-63
Customs treatment- A-63
Structure of the industry A-63
Technology - A-63
Government policies and involvement A-64
Production - A-64
Trade e ———m e A-64
Consumption A-65
Future:
Expansion plans -———- - A-65
Demand - - _— A-65
Trade———- -—— A-66

il



iii

CONTENTS
Page
Synthetic rubber:
Present situation:
Description and useg—————==—— s A-67
Customs treatment————————— == —— e A-68
Structure of the induStry=——=——————m e A-68
Technology === === === e e e e e A-69
Government policies and involvement--————————-————————m—m——— A-69
Production————————= e A-69
Trade=——-———" """ - T e — s A-70
CONSUMPt 10N~ === === == e e e e e e e e A-71
Future:
Expansion plang————————————— = e A-71
Demand ———————————————————————————————————————————————————————— A_7 2
Trade——-—=—=——=—==—— - e A-73
Manmade fibers from petrochemicals:
Present situation:
Description and uses————————===— === m— e A-75
Customs treatment-——————————————— e A-75
Structure of the industry—-—-------—-—=—=—=——————— A-76
Technology—————— === e e e e e e e e e e e A-77
Government policies and involvement—-----------=-—————--~—c—-————-- A-78
Production==—=m—mm— e e e e e A-78
Trade———————=—— = e e e e e e e e e e e e A-79
ConsuMpPLion——===—— == A-80
Future:
Expansion plans——————~—— == ——m e e e A-81
Demand ===— == — e e e e e A-81
Trade————~=== === o ——s———— e A-82
Cellulosic fibers:
Present situation:
Description and useg—————====== == s m s A-83
Customs treatment--—-————=——=——=—m——— == —— e e oo oo A-83
Structure of the industry------—--——--—==—-—=-—————————————-—-- A-83
Technology——~—————=———— === m = e — e A-83
Government policies and involvement------ -- A-84
Production ——— A-84
Trade---======-- e — e A-85
Consumption-———————————————s————————————— o m——— A-85
Future:
Expansion plans————————————— - - - - om o e A-85
Demand-—====-=—==—-------—s—s— e —— e -—— -- A-85

il



iv

CONTENTS
Page
Plastics:
Present situation:
Description and uses—————————— === A-87
Customs treatment--——--—--- - e e A-88
Structure of the industry—-—---—-=-=-——— - e A-89
Technology- - e A-91
Government policies and involvement————————===——— o A-91
Production=-—====———mmm e e e e e A-92
Trade———=— == e e e e e e e e e e A-93
Consumption———————————— e A-94
Future:
Expansion plans———————=— = e e e e e e e e e A-95
Demand —— === === e e e e e e e e A-97
Trade——————— == === e e e e A-99
Other petrochemical derivatives:
Present situation:
Description and useg=———————— === m oo e A-103
Customs treatment————=——— === e e e e e A-104
Structure of the industry-—-———=-=——————————— A-105
Technology-—-------————————— - e A-105
Government policies and involvement———--=--——————————mmmm A-106
Production-————==————— oo e e e A-106
Trade——=—=== == e e e e e e e e A-108
Consumption-———-=—=====-———— e m————— A-113
Future:
Expansion plans——========= oo A-113
Demand ~—=====——m— e e A-114
Trade———=—— === e e e e e A-115
Tables
A-1 - Olefins: Canadian rates of duty by tariff number--------—-------- A-119
A-2 - Ethylene: Canadian production, imports, exports, and apparent
consumption, 1975-79=————— - A-120
A-3 Propylene: Canadian production, imports, exports, and apparent
consumption, 1975-79--- e A-121
A-4 - Aromatic hydrocarbons: Canadian rates of duty, by tariff number-- A-122
A-5 - Selected miscellaneous acyclic organic chemicals: Canadian rate
of duty by tariff number———--——-——mm A-123
A-6 - Miscellaneous acyclic organic chemicals: Canadian imports, by
functional group, 1975-79-=——=———mm— e e A-124
A-7 Cyclic intermediates: Canadian rate of duty, by tariff number---- A-126
A-8 - Pesticides: Canadian rate of duty, by tariff number-----—————--—- A-127

v



A-10
A-11
A-12
A-13
A-14
A-15
A-16

A-17
A-18

A-19

D-20
D-21
A-22
A-23

A-24

A-25
A-26
A-27

A-28

A-29

CONTENTS
Page

Nitrogenous fertilizers: Canadian rate of duty, by tariff

number - ——— - ————— e A-128
Nitrogenous fertilizers: Canadian production, imports, exports,

and apparent consumption, 1975-79-====~-—mememmm A-129
Anhydrous ammonia: Canadian production, imports, exports, and

apparent consumption, 1975-79-===-=--—-m—m—m—m A-130
Urea: Canadian production, imports, exports and apparent con-

sumption, 1975-79-—-—----—-—---e-m—- - —————————— A-131
Ammonium nitrate: Canadian production, imports, exports, and

apparent consumption, 1975-79 e e A-132
Ammonium sulfate: Canadian production, imports, exports, and

apparent consumption, 1975-79-----=—~—-—————m A-133
Nitrogen solution: Canadian production imports, exports, and

apparent consumption, 1975-79--———~-—--—————m e A-134
Other nitrogenous fertilizers: Canadian production, imports,

exports and apparent consumption, 1975-79 e A-135
Synthetic rubber: Canadian rate of duty, by tariff number--—-—----- A-136
Synthetic rubber: Canadian production, imports exports, and

apparent consumption 1975-79--——----—————————mmmmm e A-137
Manmade fibers from petrochemicals: Canadian production, foreign

trade, apparent consumption, and ratio of imports to con-

sumption, 1975-79 e e e A-138
Cellulosic manmade fibers, including filament yarn: Canadian pro-

duction, imports, exports, and apparent consumption, 1975-79---- A-139
Cellulosic manmade fibers, including filament yarn: Canadian

imports and exports, by type, 1975-79-----—=---- —mm— e A-140
Selected synthetic plastics materials: Canadian rate of duty, by

tariff number--—-------------ems e e A-141
Synthetic resins and plastics materials: Canadian shipment,

imports, exports, and apparent consumption, 1975-79------------- A-142
Synthetic resins and plastics materials: Percentage distribution

of Canadian shipments of key plastics products by volume,

1975-79 e e e e e e e A-143
Polyethylene resins: Canadian shipments, imports, exports, and

apparent consumption, 1975-79 -—- e A-144
Polystyrene resins: Canadian shipments, imports, exports, and

apparent consumption, 1975-79 -—— ———————————— e e A-145
Polyvinyl chloride (PVC) resins: Canadian shipments and imports,

1975=79 === e e A-146
Synthetic resins and plastics materials: Canadian ratios of

imports to consumption, exports to shipments, and imports to

exports, 1975-79 - e A-147
Polyethylene resins: Canadian ratio of imports to consumption

exports to shipments, and imports to exports, 1975-79----------- A-148



A-30
A-31

A-32

A-33

A-34
A-35
A-36
A-37
A-38
A-39

A-40

vi

CONTENTS

Polystyrene resins: Canadian ratio of imports to consumption,
exports to shipments, and imports to exports, 1975=79===—=w=eue= A~149
Polyvinyl chloride (PVC) resins: Canadian ratio of imports con-
sumption, exports to shipments, and imports to exports,
197579 mmmmmccmcn e e e e e A-150
Synthetic resins and plastic materials: Ratios of Canadian imports
from the United States to total Canadian imports, by product,
1975-79 - - -=- A-151
Polyethylene resins: Percentage distribution of total Canadian
imports to exports to the four major markets, and to Mexico,

1975-79 A-152
Selected petrochemical derivatives: Canadian rates of duty, by

tariff number----- - A-153
Selected surface-active agents: Canadian production, imports,

and exports, 1975-79-===== - A-154
Organic pigments (color lakes and toners): Canadian production,

imports and exports, 1975-79 A-155
Carbon black: Canadian production, imports, and exports, ,

1975-79 . : —— A-156
Plastiazers: Canadian production, imports, and exports,

1975-79~ A-157
Selected organic dyes: Canadian production, imports, and exports,

1975-79 ——— A-158

Selected flavors: Canadian production, imports, and exports,
1975-79 —-— ——————————————————— A-159

vi



vii

FOREWORD

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

(D
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

(10)
(11)

Olefins

Aromatics

Miscellaneous acyclic organic chemicals
Cyclic intermediates

Plastics

Anhydrous ammonia and nitrogenous fertilizers
Synthetic rubber
Manmade fibers from petrochemicals
Cellulosic fibers

Plastics

Other petrochemical derivatives

Each of these sectors is described and analyzed in the general areas of
description and uses, customs treatment, industry structure, technology,
government impact, production, imports, exports, consumption, expansion plans,
future demand, and trade.

vii
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OLEFINS
Present Situation

Description and Uses

Olefins are the basic materials used in the production of many chemical
products intended for use by consumers and industry. The technological means
used to produce olefins are basically identical in the United States, Canada,
and Mexico.

Olefin feedstocks are obtained from natural gas and crude petroleum.
Natural gas streams contain natural gas liquids (NGL's) such as ethane,
propane, and butane, and crude petroleum can be refined into fractions such as
naphtha and gas oil. All these feedstocks are used in the manufacture of the
largest volume olefins which are ethylene, propylene, and butadiene.

The chemical properties for olefins are the same whether they are produced
in the United States, Canada, or Mexico. Olefins are produced from the same
feedstocks in all three countries; however, the emphasis may be greater on one
feed over another due to its availability.

Ethylene is a flammable, colorless gas with a characteristic sweet odor
and taste. Ethylene is used in the manufacture of many products and is derived
from the process of cracking light hydrocarbons, or by cracking the heavier
liquid hydrocarbons, naphtha and gas oil, obtained during the refining of
crude petroleum.

The major end use for ethylene is plastics, which accounts for nearly 60
percent of the total annual market. The other 40 percent is divided among
solvents, antifreeze, and other products.

Propylene is also a highly flammable, colorless gas used as a building
block in the manufacture of other petrochemicals. It is produced during the
process of refining crude petroleum, and manufactured as a co-product with
ethylene in olefins plants. The major end uses for propylene are fibers which
account for almost 60 percent of the total annual market, and solvents and
other polymers, which account for the remaining 40 percent.

Butadiene is also a flammable, colorless gas with a mild aromatic odor.
It is obtained during the process of dehydrogenation of butanes and butenes.
Like propylene, butadiene is a co-product in the production of ethylene. The
major end uses for butadiene are in the manufacture of tires and other rubber
products. These uses account for over 75-80 percent of the total annual
market. Nylon fibers, resins, and other finished goods account for the
remaining 20-25 percent.

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

Tariff

The Canadian tariff system may be called "multi-preferential.'" Tariff
preferences are afforded to incoming goods first on the basis of the
membership of the exporting country in the British Commonwealth; these British
Preferential countries are generally taxed less than non-Commonwealth nations.
Following the British Preferential Tariff is the General Preferential Tariff
(GPT), which is similar to the Generalized System of Preferences (GSP) in the
United States. Countries eligible for the GPT face only marginally higher
tariffs than British Commonwealth nations in the majority of cases.

The United States receives most-favored-nation (MFN) tariff status in the
Canadian tariff system. These tariffs are less "lenient" than the British
Preferential Tariff and the GPT and more lenient, or less '"protectionist", than
Canada's General Tariff, which applies to all non-preferred nations, with some
possible exceptions.

Canada has traditionally depended upon tariffs rather than non-tariff
barriers to protect its olefins industry. The rates of duty for butadiene,
butylene, ethylene, and propylene are free for countries granted MFN status
(see table A-1). 1Isoprene and tetrapropylene, also olefins, were previously
dutiable at a MFN rate of duty of 14.3 percent AVE; however, during the Tokyo
Round of the General Agreements GATT, Canada agreed to lower the duty on these
products to 9.2 percent AVE.

Structure of the Industry

Owner ship

The role of the Government in industry is more substantial in Canada than
in the United States but is not as involved as in the case of Mexico. The
Canadian Development Corporation (CDC), established in 1972, is a holding
company of which the Government owns 68 percent, and private domestic
or foreign-owned enterprises hold the other 32 percent. CDC is a privately
managed corporation charged with the maintenance and management of the
production of petrochemicals, pipelines, and refining operations, among other
duties.

In 1976, Petro-Canada was established as the first nationalized oil
company, as a result of the move toward greater Government involvement in
resource development. Petro-Canada gained the operations of two major
privately owned producers in 1978. 1/ Petro-Canada will become even more
important in the future as a result of the Canadian Government's decision to
increase Canadian ownership in the oil and natural gas industry. 2/ The
following tabulation shows major holdings of CDC in petrochemicals: 3/

1/ Dean Rusk Center, Comparative Facts on Canada, Mexico, and the United

States, 1979, pp. 94-95.
2/ Wall Street Journal, Oct. 29, 1980, p. 6.
3/ Ibid., p. 103.




Company . Percentage owned by CDC f Product
CDC 0il and Gas, Ltd.-—---: 100 : oil and gas explora-
: : tion, refinement and
: : production
Petro-Canada-----=—=====-- : 100 : oil
Subsidiary-----=-=====--~ : 45 : oil
Subsidiary-------------- : 48 : oil

An agency of the Quebec Government, the General Investment Corporation (GIC),
operates like CDC. GIC has recently completed a joint venture with two major
U.S.-based subsidiaries to form a Montreal-based company which intends to
double ethylene capacity in Ontario. 1/

In Canada, o0il companies account for a substantial amount of the total
annual production of olefins. The major source for olefins production is the
cracking of NGL's although crude petroleum fractions such as naphtha and gas
oil are also used.

Canadian o0il companies are becoming more involved in the production of
olefins. Chemical companies often form direct ties with oil companies in
order to have a reliable source of hydrocarbons. The disposal of the fuel
co-products production is the major reason most heavy liquid olefins plants are
owned by o0il companies or joint ventures between o0il and chemical companies.
0il companies are more knowledgeable in the marketing and disposal of fuels
than are chemical companies.

The leading producer of ethylene in Canada accounted for 34 percent of
total annual capacity in 1979. The next three largest companies accounted for
approximately 58 percent; the remaining producers accounted for 8 percent of
total annual ethylene capacity. 2/

The leading firm producing propylene accounted for approximately 48
percent of the total annual capacity in 1979. The next two largest firms
account for 18 percent and 15 percent with the other firms accounting for the
remaining 19 percent. 3/ Data for butadiene was not available.

Capacity utilization for the production of ethylene increased from about
56 percent in 1977 to 81 percent in 1978. 4/ Capacity utilization for propy-
lene increased from 38 percent in 1977 to 60 percent in 1978. The increases
are due to new derivatives plants coming on stream in late 1977. 5/

1/ Chemical Marketing Reporter, Oct. 6, 1980.

g/ Government of Canada, Industry, Trade and Commerce, The Canadian Petro-
chemical Industry, Sector Profile, 1979.

37 1bid.

4/ Chemical Marketing Reporter, Aug. 13, 1979.

5/ Tbid.
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As a result of abundant supplies of NGL's in Canada, most olefin produc-
tion is based on ethane. Ethane yields almost 100 percent ethylene while
naphtha and gas oil yield an estimated 60-70 percent ethylene along with co-
products such as butadiene and propylene. There is, however, some Canadian
olefin production based on naphtha.

Integration

CDC has the sole responsibility for the exploration for oil and natural
gas. CDC Oil & Gas is a vertically integrated firm which explores for,
produces, and refines crude oil as well as manufactures olefin derivatives.

Foreign investment

Total capital expenditures for all industries during 1980 are estimated
at $64.9 billion, 12 percent higher than in 1979. American-owned companies in
Canada are planning to spend $11.3 billion on plant construction and equipment
in 1980, a 40 percent increase over 1979. 1/

In 1979, the petrochemical industry completed an investment program in
excess of $2.5 billion dollars 2/ which will provide 1980 capacity double that
of 1975. Based on owership it is estimated 3/ that over $1.5 billion came
from Europe and the United States. Foreign investment as a percentage of
gross investment (excluding residental construction) amounted to 20.5 percent
in 1977-78, down from 23.5 percent in 1975-76. The United States and Canada
are each other's largest sources of foreign direct investment. 4/ The United
States has about $44 billion (converted from 1979 Canadian dollars) in direct
and portfolio investment in Canada, and Canada holds about $7 billion here.

There are several U.S.-privately-owned subsidiaries operating in Canada.
Several of these major multi-product firms operating in Canada produce olefins.

The Foreign Investment Review Agency decides the value of an industry to
Canada and issues permits to wholly foreign-owned companies to begin
production. There is no requirement that the Government own any percentage of
a foreign-owned company.

Prime Minister Pierre Trudeau recently announced plans for the '"Canadiani-
zation" of the American-controlled oil and gas industry facilities in Canada
by pledging at least 50 percent Canadian ownership by 1990. 5/ Canada's oil
and gas industry was almost completely foreign-owned in 1960 (predominantly by

1/ Kenneth Fernandez, "Canada-Market Prospects Mixed due to Slipping
Economy," Business America, July 28, 1980, p. 4.
2/ Report of the Consultative Task Force on Petrochemicals, June 1978, pp. 1

and 8.
3/ staff estimates based on foreign ownershlp in excess of 80 percent.

4/ The Dean Rusk Center, op. cit., p. 55. Report of the Consultative Task
Force op. cit., p. 1ll.

5/ "Trudeau to Cut U.S. Share in O0il Industry," The Washington Post, Oct. 26,
1980, p. A-1.
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the United States) but the plan now is to make Canadians full partners in the
industry. This is expected to be accomplished by favoring Canadian companies
with exploration and development grants, and tax credits. 1/

Technology

Processes used in the production of olefins are the same in Canada as they
are in the United States. Canadian technology status is equivalent to that of
the United States. The major source of ethylene in Canada is the cracking of
hydrocarbons derived from petroleum or natural gas streams. NGL's are the
preferred feedstocks used in Canada.

In the Canadian chemical industry, nearly all R.& D. work is done by the
parent firm. Since most Canadian chemical firms are U.S.-controlled, most new
technological advances used in Canada were developed in the United States. In
Canada only 37 percent of R.& D. is done by private industry. 2/

The Canadian Government, long dissatisfied with its performance in the
area, has begun to take steps to correct this situation. In 1978, the
Goverment announced plans to favor products and services with Canadian R.& D.
content and to put emphasis on R.& D. commitments when reviewing new foreign
investments. The Government also announced plans to increase R.& D. spending
to 2.5 percent of GNP by 1985. 3/

Research and development in alternate feedstocks is among the top priority
projects in Canada. The supplies of hydrocarbons are derived chiefly from
natural gas; however, naphtha is considered an alternative.

Canadian firms are deeply involved in research into new sources of hydro-
carbon feedstocks. Work on two proposed tar sands projects located in the
resource-rich Western Provinces began with the intentions of providing addi-
tional sources of hydrocarbon feedstocks. As discussed later, these projects
have been temporarily halted.

Government Policies and Involvement

Some current Canadian Government involvements in Foreign Direct
Investment are: a review procedure, applied to foreign-based operations
predating initial production; the value added tax (VAT) on manufacturing;
special withholding treatment of dividend payments to residents outside
Canada; and anti-trust, labor, dumping, patent, and trademark laws, some of
which are more stringent and others which are more lenient than their U.S.
counterparts.

Perhaps the most significant example of recent Government commercial
policymaking in Canada is the movement toward 'mationalism" in Canadian

1/ Ibid.

2/ Statistics Canada, Canada Yearbook 1976-77, Canada, 1977, p. 435.

3/ Investing, Licensing, and Trading Conditions Abroad, Canada section, 1980
Business International Corp., January, 1980, p. 22, A-5
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industry, announced by Prime Minister Trudeau. 1/ The nationalistic policy is
aimed at strengthening the Canadian grasp on businesses within Canadian
borders. This nationalistic stance will probably have important consequences
in the area of restrictions on foreign direct investment (FDI). While existing
FDI regulations in Canada are numerous, they do not constitute strong barriers
to entry or operation.

At any rate, in recent years Canada moved to increase its own involve-
ment in the petrochemical industry. In 1978, the Canadian Federal and
Provincial Governments established, among others, the Consultative Task Force
in Petrochemicals to formulate recommendations that would lead to (1) adequate
profitability levels and (2) effective utilization of available natural
resources (oil and natural gas) to supplant imports and achieve a positive
trade balance.

The Petrochemical Task Force studied the situation and made a number of
recommendations. Among other things, it urged that (1) less petroleum be
exported as is and more be utilized in the production of downstream products;
(2) investment tax credits be expanded; (3) bilateral trade agreement be made
with the United States for a limited group of petrochemicals; (4) Government
regulation be analyzed for socio-economic impact before adoption; and (5)
nationalization or direct government participation be limited or eliminated in
areas where the private sector has demonstrated its ability to perform in the
public interest.

The Government is deeply involved in the operations of Canada's oil and
gas industry. In the future, as Petro-Canada's involvement increases, its
influence in petrochemicals will also grow.

Canada is not as protectionist as Mexico which is illustrated by the duty--
free status for most olefins imports into Canada. Export barriers do occur in
the petroleum industry as part of the effort to promote energy independence.

The Canadian Government closely restricts exports of oil and natural gas to. the
United States and there have been plans to phase out all oil exports to the
United States.

Government-industry relationship

Actions of the Government of Canada impact heavily the production of
olefins. The Foreign Investment Review Agency operates to secure the best
interests of the nation and to help promote a sense of nationalism. There are
also laws governing dumping, value-added taxes, and countervailing duties.

The Government does not, however, extend any obstacles to foreign investment
which would discourage a company from beginning operations. This ease-of-entry
situation may change as a result of the recent Canadian decision to further
"Canadianize" the o0il and gas industry.

The Government fully owns one petrochemical plant and controls percentages
of other companies via CDC. The Government is, in some instances, in business
with U.S.-based subsidiaries operating in Canada.

1/ The Wall Street Journal, June 18, 1980, p. 1.
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Corporate tax rates and higher capital cost allowances are lower in
Canada than in the United States. There is a potential Canadian taxation
advantage sufficent to offset an 11 percent capital cost disadvantage provided
the company earns enough profit to take full advantage of the allowance in the
year it is available. 1/ In practice, this has not been generally possible
either because of the sheer magnitude of investments relative to ongoing
profits by existing companies, or because new companies have been incorporated.
Because of this, the potential Canadian taxation advantage has frequently been
voided. 2/ Again, much of the above will change in the future, particularly
in the case of the oil and gas industry.

The Canadian Government has announced its plans to develop the Alberta
tar sands which could effect future feedstock availability. In 1980, the
Federal Energy Minister of Canada announced a major program to increase natural
gas use in Quebec and to restructure Eastern Canada's refining industry in
order to minimize production of residual fuel. This change in Eastern fuel
markets would create "a net addition to (Canada's) fuel supply equivalent to a
$6-billion tar sands plant . . . but at half the cost and three years
sooner." 3/

This means that the policy to reach world price equivalence for the tar
sands has been changed. Canada is trying to enforce a system that would
equalize costs for crude oil. Canada's o0il industry is 75 percent foreign-
owned (by U.S. firms) and Canada hopes to increase its ownership to 50 percent
by 1985. 4/ This is still part of the plan to make Canada energy self-
~ sufficient.

Production

As a result of the energy crisis and an awareness of its oil and gas
feedstock reserves, Canada constructed several world-scale olefins plants and
unit expansions. In 1977 and 1978, both naphtha-based and ethane-based plants
were built.

Until 1977, Canadian production of ethylene was approximately equivalent
to that consumed in the production of ethylene derivatives. 1In 1978, one
major Government-owned company increased output of ethylene and in 1979, a
large olefins plant came on stream. Production of ethylene in 1975 reached
approximately 944 million pounds, increasing to 1 billion pounds in 1976.
Between 1976 and 1979, production of ethylene increased by an estimated 38
percent (see table A-2).

Canadian production of propylene increased from 405 million pounds in 1975
to 537 million pounds in 1976 and to 915 million pounds in 1979, (table A-3).

Data for Canadian production of butadiene were not available. 1In 1978,
Canadian producers upgraded the use of crude-oil feedstocks such as naphtha

1/ The Government of Canada, Industry, Trade and Commerce, The Petrochemical
Industry, June 1978, p. 5.

2/ Ibid. AT

3/ Chemical Week, May 28, 1980, p. 16.

4/ The Wall Street Journal, June 18, 1980.
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and refinery gases in the production of olefins. An estimated total of 1.9
million barrels per day of crude oil was used with 4 percent going into the
production of olefins and increasing future production of butadiene. 1/

The largest producer of olefins in Canada utilizes ethane extracted from
natural gas. Natural gas is also viewed as the best source of olefins feed-
stocks in the future. By 1976, twice as much natural gas had been discovered
in the Province of Alberta as was being consumed. 2/ Supplies of natural gas
feedstocks are abundant in the province of Alberta. A major Alberta plant
produced enough ethylene in 1979 to service Western Canada as well as the
Pacific Coast United States. 3/ Sufficient supplies of ethane are available
in Western Canada for at least two or three more world-scale plants. 4/

During the period 1976 to 1978 propane production increased by 12 million
barrels and butane production increased by 7 million pounds at one plant
site. 5/ Another plant increased its production of propane by almost 18
percent. 6/ During the same period, a U.S.-based subsidiary plant doubled its
propane production. 7/

As the price of oil increased, prices for feedstocks rose. Natural gas
was priced at "85 percent of the energy equivalent of crude oil at Toronto." 8/
This maintains the price of natural gas below the levels in many producing and
consuming nations. :

Canada's hydrocarbon reserves are summarized in the following tabula-
tion: 9/ '

1/ W. Norman Kissick, "Petrochemicals," Canada's Chemical Industry, Feb.
17, 1979.

2/ "Petrochem Units Will Have Firm Base," Canadian Chemical Processing, vol.
61, no. 9, Sept. 1977.

3/ Ibid.

4/ 1bid.

5/ Ibid. p. 26.

6/ Ibid.

7/ 1bid.

E/ Douglas Jackson, "Energy, the 1979 Perspective," prepared for
presentation at the First Annual Canadian Outlook Conference on Resin Supply
and Demand, Toronto, Ontario Nov. 15, 1979, p. 7.

9/ B.S. Withers, "Interrelationships of Feedstocks," prepared for
presentation at the First Annual Canadian Outlook Conference on Resin Supply
and Demand, Toronto, Ontario, Nov. 15, 1979.

A-8



.o

Source : Years of supply
Crude oil--—--=-—==- -= "———— : 10
Tar sands-—---- : : 100
Natural gas-------- - : 35
Potential natural gas-- : 35-100

Proven reserves of Canadian crude oil are expected to last another 10
years and proven reserves of natural gas for an additional 35 years. There
is, however, a potential 35 to 100 years of additional supply of natural gas
and crude petroleum largely dependent upon new discoveries in the resource-rich
areas of Alberta and the Canadian frontier.

An alternative potential source of feedstock which could play an important
role in future hydrocarbon availability are the Alberta tar sands. Resources
extracted from the Alberta tar sands are expected to y1e1d approximately 100
years of hydrocarbon feedstock supply. 1/

As the world price of oil and gas continues to increase, and as world
fossil fuel supplies abate, countries in the industrialized world will turn to
other energy sources such as nuclear, hydro, and solar, and to other sources
of fossil fuels such as tar sands, oil shale, and so forth. Canada is in a
particularly favorable position with respect to these future energy supplies,
with large deposits of o0il and natural gas, nuclear fuels, and other fossil
fuels, particularly oil sands, which will become relatively more economical to
extract as the years pass. Presently and into the foreseeable future,
Canadian energy and feedstock supplies will be adequate for both domestic
consumption and to a substantial degree for exports as well.

Trade

Most of Canada's olefins trade is with the United States, and the Canadian
goal has been to increase the volume of olefin exports through several trans-
national corporations. In 1978, approximately 68 percent of Canada's olefin
imports come from the U.S. and 85 percent of the olefin exports found markets
in the U.S.

Imgorts

The gap between production and demand for olefins had been filled by
imports until 1978. Imports of ethylene increased from 40 million pounds in
1975 to 119 million pounds in 1977 (see table A-2). In 1978, imports of
ethylene decreased to 11 million pounds as a result of new plants coming on
stream.

1/ 1bid. A-9
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In 1977, 31 percent of all imported ethylene came from the United States.
In 1978, close to 100 percent of the ethylene imports into Canada originated
in the United States.

Imports of propylene were negligible until 1978 at which time they
increased to 44,000 pounds in response to an increase in demand for propylene
derivatives (see table A-3). Production of propylene in Canada has been
sufficient to meet domestic demand since 1978. :

Canada intends to continue decreasing the amount of olefins imported. And
with world-scale facilities now on stream and future constructlon planned this
goal should be attainable. v : .

Exgorts

Prior to 1978, Canada was in the practice of exporting ethylene and
importing ethylene derivatives, however, in 1978, several ethylene derivative
plants began operations. Exports of ethylene in 1977 amounted to 11 million
pounds and decreased to 4 million pounds in 1978 (see table A-2).

Exports of propylene increased from 88 million pounds in 1975 to 119
million pounds in 1976 and increased to 121 million pounds in 1977. By 1978,
exports had almost tripled the 1977 level as a result of several new plants
coming on stream (see table A-3). All of the exported propylene found markets
in the United States. E

In order to justify more world-scale olefins plants, Canada has been
seeking more export markets. Canada is essentially self-sufficient in reserves
of both oil and gas and is exporting larger and larger quantities of olefins. :
It would also like to export increasing quantities of olefins derivatives.

At the center of Canada's export market are the Alberta Province plants.
Over 80,000 barrels per day of ethane are extracted in Alberta with almost 40
percent of this feed going into the production of 1.2 billion pounds of
ethylene per year.

Consumption

From 1975-1978, Canada's per capita consumption of domestic ethylene was
only half of that in the U.S. 1/ During this period, Canada relied heavily on
ethylene and ethylene derivatives imports. Ethylene consumption steadily
increased from 1975 to 1979. Demand for ethylene has been increasing at
approximately 8 percent per year as production of ethylene derivatives
increased. The percent of ethylene consumed by derlvatlves in 1978 is
indicated below: 2/

1/ Chemical and Egg_peerlng News, July 14, 1980.
2/ "All Key Chemicals are in Good Supply," Canadian Chemcial Processing,
vol. 62, No. 6, June 1978.

A-10
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Ethylene
Derivative f Percent of total consumption
Low-density polyethylene (LDPE)-------- : 38
High-density polyethylene (HDPE)--—----: 25
Ethylene oxide-—--=-=======—-=—==-—-—=—--- : 13
Ethylbenzene--——==—===m—mmm—me—m e : : 12
Ethylene dichloride-————==-===—===—==—=—- : 6
Other--------——==-=cmm : 6

Total-——=—=—==-=————————————— e : 100

In 1976 the demand for propylene recovered from the effects of the reces-
sion and resulted in an increase in the production of polypropylene. In 1977
demand increased substantially due to derivative plants coming on stream. In
1978, consumption of propyleme increased almost 25 percent due to a rise in
polypropylene production. 1/ The percent of propylene consumed by derivatives
is shown below: 2/

Propylene
Derivative f Percent of total consumption
Oxo alcohols—=============-——————————--- : ‘ 24
Polypropylene~—----—~-=--—esmm—ene———— : 20
Propylene oxide---=——=====——=——-—-—-————— 18
Isopropyl alcohol------------—mce—c—em—m : 12
Cumene-—————————————--—--—--—-—-———o——————- : 4
Other—-—----===——=————m—m e : 22
Total-—===========—=——————————————— : ‘ 100
Future

Expansion Plans

Future Canadian olefin plant expansions are dependent upon continued
growth in the domestic market and increased exports of olefins and/or deriva-
tives. Presently, olefin feedstocks and fuel prices are relatively low and
companies want to take advantage of this situation to build plants. Ethane
supplies are presently adequate to serve additional plants or plant expansions.

1/ ibid. ATl
2/ Ibid. :
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Who, what, when, why, where

A large company located in Alberta is considering constructing two
additional world-scale ethylene plants based on ethane. A joint venture is
planned based on naphtha in order to supply ethylene and propylene to Eastern
Canada. U.S.-based subsidiaries are involved in some of the Alberta projects.

Olefins plant construction and expansion will occur in the Province of
Alberta due to the ready availability of feedstocks. Sarnia and Montreal are
other areas expected to expand their olefins capacity because of their
proximity to the largest Canadian markets.

The Canadian Federal Government has recently stopped work on the Alberta
tar sands projects as a result of a dispute among the Provincial Governments
concerning regulation and taxation of future olefins shipments. The dispute
arose as a result of the Federal Government's belief that they alone have the
Constitutional right to control resources passing from one province to another.

A consortium heads the proposed $8-billion Alsands tar sands plant which
will produce synthetic crude oil from the tar sands. This project is expected
to provide altermative feedstock sources for the production of olefins. If
the projects are delayed much longer, there is the possibility of termination
as a result of concern over the possible restructure of the tax schedule and
royalty rate. 1/

Impact on industry

Since 1979, two major ethylene complexes came on stream boosting total
annual Canadian ethylene production to 2.2 billion pounds per year. This will
alter the future supply picture for ethylene. Prices for ethylene are expected
to be close to those in the U.S. Gulf Coast area or even lower. Ethylene from
Alberta will be piped to Sarnia and sold at commercial rates which are
approximately equal to those in the Gulf Coast area. 2/ '

There are, however, certain disadvantages to building a petrochemical
plant in Canada versus the U.S. Gulf Coast. The capital cost index is higher
in Canada as illustrated below: 3/

Area . Capital cost
U.S. Gulf Coast=—=——==meme— e . $1.00
Sarnia------ - _— 1. 20
Montreal=---—————==——— e . 1. 30

Alberta—-—-=——===—=—==- - ——— - 1.35

1/ Chemical Week, Sept. 24, 1980, p. 18.

2/ The Government of Canada, Industry, Trade and Commerce, The Petrochemical
Industry, June 1978, p. 4.

3/ The Government of Canada, Industry, Trade and Commerce, The Petrochemicala_i>
Industry, June 1978.
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The differences in cost in the three areas of Canada are primarily due to
climate and availability of trained personnel.

Ethylene is expected to be in good supply until 1985. Usage is expected
to grow by 7 to 9 percent per year with most of the output going into
polymers. 1/

Propylene's expansion is tied to polypropylene and industrial solvents.
Two major plants will be producing substantial quantities of propylene, in
complexes to be completed in Sarnia by 1981. 2/

Several of these plant expansions will be joint ventures between the
Government and one or more privately-owned firms. Capacity utilization is
expected to remain low until Canada can secure more export markets for olefin
derivatives. Exports of olefin derivatives are expected to find markets in
the United States. '

Feedstock availability is not a problem in Canadian expansion plans during
the 1980's and horizontal and vertical integration are expected to increase as
Canada becomes more and more self-sufficient and as domestic demand increases.

Demand

Canada intends to be able to satisfy domestic demand for olefins and deri-
vatives and eliminate the need for imports by 1990. In the years since the
Arab oil embargo, Canada has decided to make the move toward self-sufficiency
in the manufacture of these petrochemicals.

Forecast growth

The demand for ethylene is expected to increase significantly during the
1980's. The completion of an ethylene facility in Alberta and plants for
ethylene derivatives production are expected to result in a significant
increase in ethylene consumption. Demand for ethylene is expected to increase
by an annual rate of 8 percent from 1980-1985 and at an annual rate of 5
percent per year from 1985-1990. 3/ Exports of ethylene and ethylene
derivatives are expected to increase as demand in the U.S. markets increases,
especially if Canada can obtain duty-free access.

Demand for propylene is expected to increase at an annual growth rate of
4 to 5 percent from 1980-1985 and at an annual growth rate of 6 percent from
1985 to 1989 as a result of increases in demand for the propylene derivative
polypropylene.

1/ Ibid.

2/ 1bid.

3/ The Government of Canada, Industry, Trade and Commerce, The Petrochemical
Industry. A-13
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Reasons for growth

The reasons for growth in ethylene are expected increases in the
production of LDPE, HDPE, ethylene oxide, and ethylbensene. Plants producing
these derivatives may be operating at close to nameplate capacity by 1984.
The following tabulation contains forecasts of the total
production in metric tons, of these ethylene derivatives by 1984: 1/

Derivative X Quantity (metric tons)

LDPE - : 470,000
HDPE : 260,000
Ethylene dichloride : 240,000
Ethylene oxide=-=-~ : 230,000
Ethylbenzene~~~ H 110,000
Other=--- H 45,000

Total t 1,355,000

These demand levels assume that these derivatives will be consumed primarily
in Canada and the surplus exported.

The reason for growth in propylene is an expected continued growth in
polypropylene. The following table shows the forecast for the production of
propylene derivatives by 1984: 1/

Derivative . Quantity (metric tons)
Polypropylene : 149,000
Oxo alcohols : 80,000
Isopropyl alcohol : 68,000
Propylene oxide A o : 52,000
Cumene : 15,000
Other — : . : 61,000

Total ' - : 425,000

1/ The Government of Cansda, Industry, Trade and Commerce, The Petrochemxcal o
Industrz.
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Relationship to U.S.

Canada is viewed as a reliable supplier of olefins and olefin derivatives
to the United States. Canada's per capita consumption of olefins is only half
as much as that in the United States. 1/ Canada has been importing large
quantities of imported finished goods derived from olefin derivatives. 1In
response, Canada has been expanding its olefin derivatives industry, therefore,
a trade pact with the United States is seen as beneficial for Canada. Canada
hopes to supply the U.S. with more olefin derivatives instead of only the raw
materials needed to produce the derivatives.

Relationship to Mexico

Canada is a developed nation with a population of 23 million. Mexico, on
the other hand, is a developing country with almost 3 times the population of
Canada. 2/

Mexico and Canada both have abundant supplies of hydrocarbons, however,
Canada is more in favor of free trade than Mexico who is more protective of
its resources. Mexico could be a market in the future for Canada. Mexico has
thus far been unable to satisfy its ever-increasing domestic demand, but plans
to become more self-sufficient by the mid-1980's.

Trade
Future Canadian expansions are expected to satisfy domestic consumption

as well as increase the volume of olefins and olefins derivatives exported and
decrease the amount of derivatives imported into Canada.

Changes in imports and exports

The gap between olefins and derivatives demand and production has, in the
past, been filled by imports. Self-sufficiency is the goal for the future.
Prices of olefins imports are expected to increase during the period 1980-1990.

Alberta intends to pipe its surplus natural gas to olefins plants in
Eastern Canada in order to decrease olefin imports there. Canada's industry
is not yet able to supply all the olefins needed by the petrochemical industry;
however, the newly completed and planned expansions are expected to change this
pattern.

Canada does not want to rely solely on the United States as a market for
its increased ethylene capacity. Canada plans to export about 60 percent of
the Alberta plants' ethylene production either as olefins or derivatives to
the United States by 1982. 3/ Future ethylene expansion in Alberta is planned

1/ Chemical Marketing Reporter, Feb. 18, 1980.
2/ U.S. Department of Commerce, "World Population," 1979. A-15
3/ Chemical Marketing Reporter, Feb. 18, 1980.
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primarily for the production of ethylene for direct export or for conversion
to derivatives for export. 1/

By 1985, Canada is expected to be a net exporter of petrochemicals. A
growing market in the U.S. for olefin derivatives along with U.S. tariff
concessions at the recently completed Tokyo Round of the Multilateral Trade
Negotiations (MIN) for olefin derivatives will help make Canada a net olefins
exporter. 2/

Likely new trading partners

Besides the traditional partner (the United States), Canada is looking
toward Mexico and Japan as possible markets for its olefins and olefin
derivatives. Expansions in Alberta in the production of olefins will be in
excess of Canada's needs; therefore, the surplus will probably be directed to
the U.S., Japan, and other nations in Southeast Asia.

Impacts on producers, consumers, and new uses

Supplies of feedstocks in Canada are more secure than in many other areas
of the world. There are feedstock alternatives in the tar sands and new
natural gas field discoveries.

Canada has sufficient supplies of feedstocks for olefins to supply the
needs of domestic consumers through the end of the century. 3/ Canada's
olefin prices are now relatively low due to price-controlled abundant feed-
stocks; however, they are expected to increase. The rate of olefin price
increases is expected to be greater than the inflation rate such that by 1985
Canadian olefin prices would become equivalent to world prices. 4/

1/ 1bid.

2/ Predicasts, Prompt, Oct., 1979.

3/ Chemical Marketing Reporter, Feb. 18, 1980.
4/ 1Ibid.
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AROMATICS

Present Situation

Description and Uses

The primary aromatics (BTX) produced in Canada are petrochemicals of the
same chemical formulas and chemical and physical properties as their counter-
part products in the United States. 1/ This holds true for the xylene isomer,
para-xylene, and for naphthalene as well. 2/

In the United States, benzene, toluene, and the xylenes produced for
chemical conversion are manufactured at specific degrees of purity (the reader
is referred to the U.S. section of this study). Canadian aromatics are bought
and sold, like U.S. aromatics, at different degrees of purity. Unfortunately,
the purity breakdowns for sales, and so forth, are available only from
individual fims producing and selling Canadian aromatics. 3/

Customs treatment
Iariff

Canadian tariffs on the primary aromatic hydrocarbons exported to Canada
from the U.S. were formerly 15 percent ad valorem (see table A-4). With the
completion of the Multilateral Trade Negotiations (MIN), BTX and p-xylene
tariffs were cut to zero. Naphthalene from the U.S. is currently taxed at
14.3 percent ad valorem; this figure will fall to 9.2 percent ad valorem
according to the following schedule:

Date Duty rate

(percent)
January 1, 198l--—----=-——~ 13.6
January 1, 1982--—-----———- . 12.8
January 1, 1983-----=--=e—m 12.1
January 1, 1984---—-----——- 11.4
January 1, 1985------————-= 10.7
January 1, 1986------==---- 9.9
January 1, 1987---—--———-——- 9.2

1/ Mixtures of isomers such as the xylenes may have slightly different
properties depending upon the composition of the mixture. On the whole
however, differences in the mixtures seldom are significant. BTX herein are
also referred to as aromatics and primary aromatics.

2/ Currently, p-xylene is not produced in Canada.

3/ According to officials of the Canadian Chemical Producers' Association.
The uses of aromatic hydrocarbons in Canada are much the same as uses in the
United States. The reader is referred to the '"Consumption'" part of this
section and to the U.S. section on '"Description and uses'" for further informa-
tion on the uses of BTX, p-xylene, and naphthalene. A-17
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Non-tariff barrier

There are no known Canadian non-tariff barriers (NTB's) specifically
designed to exclude primary aromatics, p-xylene, and/or naphthalene. Canadian
Government procurement regulations, and the Canadian foreign direct investment
stance, as well as other Canadian Government policies all have some effect on
commercial aromatic hydrocarbon trade as NTB's. 1/

Structure of the Industry

Ownership and foreign investments

As of year-end 1979, there were eight producers of benzene in Canada.
Six benzene producing firms were controlled at least partially by United States
petroleum and/or chemical companies. 2/ These U.S.-controlled and partially-
controlled benzene producing firms share or account for fully 75 percent of
Canada's capacity to produce benzene, which currently stands at approximately
225 million gallons per year.

Most of the remainder of Canadian benzene capacity is shared by private
Canadian and by Netherlands interests. The Canadian Government also shares in
capacity for the production of benzene with a private firm.

Integration

BTX firms in Canada produce derivative petrochemicals, e.g. ethylbenzene
and styrene, other aromatics, and other petrochemicals, constituting vertical
integration. As well, many Canadian benzene producers are involved in ventures
not related to petrochemical production and sales, constituting horizontal
integration. One example is a Canadian petrochemical producer with interests
in non-petroleum energy resources such as coal and uranium.

Other industry characteristics

The largest benzene-producing firm in Canada possesses about 20 percent
of total Canadian capacity; the largest 4 firms possess approximately 70
percent of total capacity; Canada currently has eight benzene-producing firms.

Capacity utilization for Canadian benzene producing companies was approxi-
mately 65 percent in 1976. 1In 1977, capacity utilization for benzene dropped
to 55 percent; in 1978, capacity utilization increased to over 70 percent.
Figures for 1979 capacity utilization are not available.

1/ The reader is referred to the section on "Government policies and involve-

ment" herein.
2/ These firms often produce toluene and mixed xylenes as well as benzene.

A-18
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Most toluene producing companies in Canada in 1979 were U.S.-controlled
or partially-controlled. 1/ The U.S. firms with interests in Canadian toluene
production are large, vertically and/or horizontally integrated oil giants. 2/

The largest toluene producer in Canada currently owns 30 percent of
Canadian capacity to produce toluene. The largest four firms possess 82
percent of Canadian capacity for toluene production. There are six toluene
producing companies in the Canadian Commonwealth.

Capacity utilization for the Canadian industry producing toluene was
approximately 25 percent in 1974. Capacity utilization has since that time
grown to 50 percent in 1978, and stands to grow much further with the develop-
ment of domestic and foreign markets.

Mixed xylenes production in Canada is likely to remain stable for several
years; on the supply side, there is currently some overcapacity, while on the
demand side exports have been and are likely to be an important market force,
especially exports for gasoline anti-knock use. Mixed xylenes capacity is
expected to grow somewhat from the 1979 level of 145-plus million gallons to
170-plus million gallons by the late 1980's.

Para-xylene is not produced in Canada and will probably not be consumed
in the next few years. According to available information, naphthalene produc-
tion is currently negligible or nil, although small amounts of naphthalene may
be imported and consumed in the Commonwealth.

Technology Status

BTX process techniques are common to nearly all producing countries. The
U.S.-based firms which have entered the Canadian market have brought with them
the same methods of production as are used in the United States. The following
table recounts an estimate of benzene, toluene, and xylenes sources in Canada
in 1980 and projected Canadian benzene, toluene, and xylenes sources in 1985,
by percents of overall production:

1/ The sole exception is a company (with an interest in Canadian toluene
production) based in the U.S. but which is further a subsidiary of a foreign
firm.

2/ Vertically, integration tends toward derivative petrochemicals, and so
forth. Horizontally, interests are wide but include food products, fabrics,
and so forth. A-19
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Benzene X Toluene and xylenes

Source : . : : .
. Estimated ' Projected . L '
' 1980 : 1985 : Estimated--early 1980's
Catalytic reformate-—------ : 39 : 67 : 70
Pyrolysis gasoline-—-—---—-- : 35 : 1/ : 25
HDA 1/ - : 17 : 1/ : -
Coal : 9 : 1/ 5

1/ Estimated.
2/ Hydrodealkylation.

Canada is moving toward expansion of research and development, both in
manpower and in dollar investment expenditures. However, in areas such as BTX,
p—xylene, and naphthalene, where technology has been pushed to the point that
only marginal improvements are likely in the short term, Canadian and U.S.-
based Canadian firms generally spend little time and money researching
alternative technologies. Rather, investments are likely to be made on
improving the efficiency of current technologies.

Production facilities

The Canadian Government may own or participate in the ownership of a business.
In fact, one petrochemical producing company in Canada is 100 percent
Government-owned. Another petrochemical firm, a producer of benzene, is
partly owned by the Canadian Government, which shares ownership with two U.S.
firms. '

Government-industry relationship

The Canadian Government shares with the Federal Government of the United
States a broad policy of commercial laissez faire, with respect to production,
consumption, and import and export trade in goods and services alike.

However, while laissez faire may be the rule, exceptions are numerous. Like
every other industrialized nation for example, Canada enforces duties on
imported goods. Only naphthalene is currently a dutiable item among those
discussed in this chapter. While export controls are not applied to BTX,
p-xylene, or naphthalene, there is precedent for such application in Canadian
nuclear fuel materials exports' among other exported products. '

Production
Canadian production of benzene increased every year from 1975 to 1978. 1/

In 1975, production of benzene was approximately 78 million gallons, 50 percent
of Canada's benzene production capacity in that year. After 1975, production

1/ Through 1978. Canadian production figures are not available for 1979. A-20
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increased by approximately 100 percent. In 1978, nearly 160 million gallons of
benzene were produced, or 70 percent of Canada's benzene capacity that year.
Capacity will likely level off until the early 1980's; production figures
during that period will depend partially on the export market (especially to
the United States) as well as on the general economic climate in Canada.
Production of key benzene derivatives in Canada is another obvious determinant
of Canadian production strength in benzene.

Toluene production in Canada grew from approximately 27 million gallons
in 1975 to nearly 73 million gallons in 1978. 1/ This growth represented an
average annual increase of 15-plus million gallons, or over 55 percent per
year, using the 1975 production figure as a denominator. Production figures
were almost identical in 1977 and 1978, and represented, respectively, 51
percent and 49 percent of toluene production capacity. As with benzene,
Canadian toluene production in the early 1980's will depend heavily on the
development of derivative markets, e.g. tolylene diisocyanate, and on the
export market, including BTX anti-knock components demand in the United States.

The mixed xylenes capacity in Canada is somewhat greater than 145 million
gallons currently. ' Production figures were not available at the writing of
this chapter. Mixed xylenes capacity is expected to remain constant into the
early 1980's. There is currently no p-xylene capacity and therefore no produc-
tion of p-xylene in Canada. Neither is p-xylene consumed in Canada presently,
nor is any consumption likely for at least a few years. It is believed that
Canadian naphthalene capacity is negligible or nil.

Canadian feedstocks for the production of BTX, and other aromatic hydro-
carbons 2/ are in relatively abundant supply. However, the price of feedstocks
in Canada, as elsewhere, is rising and has been rising at an uncomfortable rate
since the Arab oil embargo.

Trade
Aromatic hydrocarbons producers in Canada exported to the U.S. far more
than Canadians imported U.S. aromatics in 1979.

In early 1978, forecasters predicted that, by 1980, Canadian manufacturers
would absorb only 60 percent of domestic production of aromatics, down from 80
percent in 1977-78. 3/ To a not insubstantial degree, these predictions have
come true. Export trade thus has become the primary road toward the goal of
battling severe overcapacity. The need for exports came when a 10 percent per
year growth rate in Canadian consumption, which was needed, was not achieved.
Now, Canadians are especially counting on the 50 percent reduction in U.S.
tariffs negotiated in the Tokyo Round, and higher U.S. feedstock prices, in
developing petrochemical markets in the United States. 4/ The U.S. easily

1/ Through 1978. Canadian production figures are not available for 1979.

2/ Naphthalene production quantities are not known, but are believed to be
small.

3/ PROMT, a Predicasts publication, Apr. 1, 1978, p. 152.

4/ Canadians have been faced with higher construction costs, inclement
weather, and so forth, all of which have made competition with the U.S. A5
petrochemical industry very difficult in past years.
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represents Canadian petrochemical producers' largest market. Aromatics
exports to the United States alone were over 137 million gallons in 1979.

Export figures for BTX are not published by the Canadians. Statistics on
"hydrocarbons and derivatives'" exports from Canada are published, however, and
show that exports have far exceeded imports since 1976, both on a quantity
basis and on a value basis. 1/ However, it should be noted that hydrocarbons
and derivatives include a much greater representation of non-BTX, p-xylene,
and naphthalene chemicals. Exports of hydrocarbons and derivatives almost
tripled during 1976-79 (quantity basis). Import quantities grew irregularly
from approximately 8 million gallons in 1976 to almost 15 million gallons in
1979. In Canadian dollars, exports of hydrocarbons and derivatives grew
steadily from $91 million in 1976 to $475 million in 1979.

Imports

Imports of aromatics did not exceed Can$20 million during 1977-79.
Imports of benzene to Canada were approximately 15 thousand gallons in 1975
and in 1976. Benzene imports increased sharply to 1.1 million gallons in
1977, fell to approximately 660 thousand gallons in 1978, and increased
markedly in 1979 to 4.3 million gallons. In Canadian dollar terms, benzene
imports increased without interruption from $12,000 in 1975 to $4.8 million in
1979.

Canadian imports of toluene increased steadily from about 2 million
gallons in 1975 to almost 7 million gallons in 1979. 1In value terms, imports
to Canada grew without interruption from approximately Can$l million in 1975
to Can$7.4 million in 1979.

Imports of mixed xylenes plus the isomers to Canada fluctuated between
530 thousand gallons and 6.5 million gallons during the last half of the 70's
decade. The year of lowest imports, i.e., 1975, was followed by the year of
greatest imports, 1976. In 1977 and 1978, imports were in the area of 1.5 to
2.2 million gallons. Imports in 1979 were approximately 5.5 million gallons.
In Canadian dollars, Canadian imports of the xylenes did not exceed $1.9
million in the years 1975-79.

Data on naphthalene imports to Canada are not available since naphthalene
imports are part of a statistical '"basket'" category. These imports are
believed to be negligible or nil.

Canadian BTX imports are determined largely by the health of Canada's
economy. Here the word "economy" is signified by Canadian GNP, which may be
loosely translated as "buying power'". The other primary determinant of imports
is price, according to the simplest economic theory of import demand. 2/ The

1/ Canadian trade data does not permit a "straight'" petroleum aromatic hydro-
carbons calculation; data may include coal-derived chemicals as well as those
derived from petroleum. There are other problems as well with these data, such
~ as the inclusion of non-aromatic hydrocarbons in the export statistics.

2/ Relative prices (a ratio of import prices to domestic prices) are more
appropriate than import prices as a determinant of imports. Unfortunately,
trustworthy data on the world prices of primary aromatics are not available.A-22
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following tabulation presents a comparison of BTX imports and their theore-
tical determinants:

Canadian BTX

Year .Canadian BTX imports: Canadian GNP T, .
: : :import unit values
: (million gallons) : (Can$ billion-1975) : (Can$/gallon)
1975-~———=~--=—---: 2.3 : 165 : 0.57
1976-======mmm——m: 8.5 : 1/ 174 : .76
1977----=====—=—- : 7.5 1/ 178 : .60
1978-=——=mmmrm e : 8.2 1/ 184 : .70
1979--—=--===—-—- : 15.3 1/

189 : 1.06

1/ Partially estimated.

The statistics above indicate a gemeral pattern of import growth which
may be attributed partially to overall economic growth. At the same time that
imports were increasing, however, import unit values were nearly doubling.
While this last fact may appear perplexing at first, it is not so perplexing
when one considers the movement of world oil prices during the same period,
which prices doubled or tripled. Canada's increasing imports of BTX thus
occurred during a period of economic growth, and imports were growing in a
framework of decreasing prices relative to prices in many producing and‘
consuming nations.

Exports

As mentioned earlier, Canadian export figures for the aromatic
hydrocarbons are not published in usable form for individual chemicals by the
Canadian Government. However, some of these figures are available from trade
publications in quantity terms through 1978.

Canadian benzene exports grew without interruption from approximately 18
million gallons to 45 million gallons during the period 1975-78. The latter
figure represents almost 20 percent of Canadian benzene capacity.

Toluene exports also grew without interruption during 1975-78. Exports
of toluene were approximately 6 million gallons in 1975; by 1978, toluene
exports had grown to over 51 million gallons, or 35 percent of Canadian
industry capacity. There are no available mixed xylenes or naphthalene export
figures for the late 1970's. P-xylene exports have been nil since 1975.

Canadian BTX exports are likely to grow further in the early 1980's,
surpassing imports. 1/ First, BTX export growth and import diminution are
goals of the Canadian industry. 2/ Secondly, Canadian BTX producers have been
in a position of overcapacity, oversupply, and insufficient, though growing,

1/ European Chemical News, July 1978, p. 7.

: A-23
2/ Chemicals Canada, Jan. 1978, pp. 8, 9.
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domestic demand. 1/ The Canadian BTX industry will be actively seeking
export markets as a result of these several occurrences and initiatives, and
industry experts expect the Canadian BTX industry to succeed.

Consumption

Canadian benzene consumption, or apparent consumption adjusted for
inventory changes, was just above 60 million gallons in 1975. During the late
1970's, consumption of benzene increased without interruption to more than an
estimated 120 million gallons in 1979. While exports were growing without
exception throughout the period 1975-78, and since imports were negligible or
nil, nearly all the increase in benzene consumption was the consumption of
domestic material.

Benzene consumption in Canada during 1978-79 hinged largely on the
start-up of a world scale ethylbenzene plant in 1977. The average annual
growth rate in consumption is expected to abate in the future, probably to
between 2 and 3 percent annually.

Like benzene consumption figures, the following toluene consumption
figures are apparent consumption adjusted for inventory changes. Since 1975,
toluene consumed in Canada rose irregularly from about 24.5 million gallons to
an estimated 29 million gallons in 1979. These figures exclude toluene :
hydrodealkylated to benzene.

Toluene consumption will likely increase about 5 percent per year until
the mid-1980's, assuming no major change in prices, substitutes, and so
forth. The phenol market should lead the way, in terms of growth, while
solvent use is likely to grow at a rate less than phenol's expected 5 percent
per annum.

If Canadian phenol production employs toluene feed to a greater degree
than expected, consumption of toluene may well rise to about 55 million
gallons per year by 1985. Otherwise, consumption will remain in the 30-38
million gallon range. 2/

Mixed xylenes consumption in Canada has been highly dependent upon the
opening of one new xylenes processing facility in Ontario. While that
facility was being built, there was little mixed xylenes consumption in Canada
for the production of p-xylene, o-xylene, or for the production of isomer
derivatives. A large percentage of Canadian mixed xylenes production was
exported. In late 1978, the facility mentioned above was completed and mixed
xy lenes consumption was expected to increase, both for the Canadian gasoline
pool and for use in making o-xylene and its derivative, phthalic anhydride, as
well as for production of pesticide carrier.

P-xylene consumption in Canada will likely remain zero for 3-5 years. No
data are available on Canadian naphthalene consumption, but consumption of
naphthalene in Canada is believed to be small. The most notable aspect of

1/ Various articles; The reader is referred to Chemicals Canada,”Jan. 1978,

pr- 8, 9.
2/ Industry sources.
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present and of near-term future BTX consumption in Canada is the apparent
dependency which benzene, toluene, and xylenes markets have upon what appear
to be one or a very few construction projects or other occurrences. Canadian
benzene consumption has purportedly been dependent on the completion of a
single large ethylbenzene facility; toluene consumption depends heavily upon
the degree of its employment in making phenol; and mixed xylenes consumption
is dependent upon the opening and successful utilization of a single new
processing unit for the making of isomers and their derivatives. Such a set
of circumstances imply, to a degree, the acceptance of a high degree of risk.

Canada's current market situation of oversupply among the primary aromatic
hydrocarbons, plus the '"newness" of many ventures, would seem to dictate a
policy or policies of distributing risks--in consumption as well as in trade,
for example. One alternative for Canadian firms and U.S.-based Canadian firms
would be to actively market BTX as export goods while the situation of low
demand, or oversupply on the other side of the coin, has a chance to amelio-
rate. Actually, the plan of action articulated seems to be taking a different
path.

Canadian benzene and toluene will likely be consumed in the production of
derivatives and for other uses as follows (to 1985): 1/

Derivative : Benzene
1,000 metric tons : Percent
L R ——— 265 70
Cyclohexane--- ——————— e : 80 : 20
Cume ne—--=-============ === mmm e 18 : 5
Maleic anhydride-=——====—=——ceemeemee—: 4 : 1
Other=—-======m= === oo 16 : 4
Total-——=——=—— e : 383 : 100
Derivative ; Toluene
: 1,000 metric toms : Percent
Solvent-—=======-—————om e : 50 : 60
Phenol-===~==-—- —————— 30 : 40

Total-=======--=—————mmmmm e : 80 : 100

X

Data on other aromatics are not available. Figures are approximate.

1/ Industry sources. A-25
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Future
Expansion Plans

Who, what, when, why, where

Substantial additions to Canadian BTX capacity were made in the late
1970's as part of an overall petrochemical expansion program. The overall
expansion program, which was continuing in 1980, called for an investment of
well over Can$2.0 billion. 1/ The ownership of BTX facilities will continue
to be dominated by U.S. -based firms, while Canadian ownership will grow, but
not as rapidly, and other countries, including Japan, will be investing in
Canadian BTX facilities. Primary locations for these plants will be in
Ontario, Alberta, and Quebec. Canadian BTX capacity is likely to increase
from 1980 through 1984, 2/ most notably owing to three benzene plants scheduled
for completion in the early 1980's.

Impact on industry

Since the middle 1970's several benzene expansions or expansion plans
have dominated the Canadian BTX investment scene. Canada's leading aromatics
producer, a U.S.-based firm, spent Can$50 million on its petrochemical
operations in 1978; a good part of the investment was apparently spent on its
benzene production facilities which may also impact the Canadian domestic
market and Canadian export markets well into the 1980's. 3/

In 1978, another company made a significant expenditure on an aromatics
extraction unit in Ontario--Can$22 million. This investment added signifi-
cantly to Canadian benzene production capability in the late 70's and will
influence to an important extent Canadian production and trade into the 80's
as well. An announcement was made in late 1979 that a joint venture between a
U.S. subsidiary and a Canadian firm will build a 100-plus.million gallon
benzene plant in Alberta in the early 1980's, at a cost of nearly $300
million. 4/ One world scale unit, to be completed in the mid-1980's, will add
150 million gallons per year to Canadian benzene capacity. 5/ Finally, two
other benzene plants are in the offing, though plans are not yet firm.

Canadian toluene production expansion plans appear to fall well short of
those for benzene. Aromatics experts predict capacity expansion to 1984 no
greater than 16 million gallons per year. 6/ Canada's largest aromatics
producer is scheduled to generate a substantial part of this toluene expan-
sion. 6/

Mixed xylenes expansion for solvent use will be limited in the 1980's
owing to environmental restraints. There is little use of mixed xylenes for
making isomers at present. Xylenes use in gasoline will foster a greater

1/ PROMT, a Predicasts publication, Apr. 1978, p. 152.
2/ Industry sources.

3/ PROMT, a Predicasts publication, Apr. 1978, p. 154.
4/ PROMT, a Predicasts publication, July 1978, p. 141.
5/ PROMT, a Predicasts publication, Oct. 1979, p. 100.

6/ Industry sources.
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increase in expansion in the early 1980's as overall BTX capacity increases.
Current capacity will not be expanded soon since there is little need for mixed
xy lenes as a primary aromatic feed to o-xylene makers. P-xylene will not be
consumed in Canada before the late 1980's. 1/ 1Its use at that time is specula-
tive, although p-xylene nearly always goes primarily to DMT and TPA. 2/

There are no known construction plans for naphthalene in the near term or
long term. Accounts of the expansion of any existing facilities have not
appeared in the trade journals, and are assumed to be negligible or nil.

The concentration of production ownership will be somewhat diluted with
the fruition of Canadian expansion plans, e.g. the large benzene project which
is a venture of Japanese concerns and Canadian companies. 3/ Capacity
utilization is likely to remain low until domestic demand and the thirst for
Canadian exports increase. Exports will go primarily to the United States and
to Western Europe. Feedstock availabilities will likely be one of the least
of Canada's concerns in the near term vis—a-vis expansion plans and probably
will cause little or no appreciable difficulty during the 1980's.

Also, horizontal and vertical integration are going to increase as
Canada's new FDI stance takes effect and as Canada's domestic demand increases.
A large part of this greater integration achieved during the 80's will
undoubtedly include more vertical and horizontal integration by firms already
integrated in both respects. Both horizontal and vertical integration will
work for Canadian BTX expansion owing to the carryover of expertise and
experience, the knowledge of markets, and so forth.

Finally, in terms of expansion, Canadian aromatics producers will need to
bring on new production facilities for cumene and cyclohexane to combat the
overcapacity and/or oversupply of benzene. Cyclohexane and cumene markets are
already developing in Canada. Further in terms of expansion, it would be
advantageous for toluene producers in Canada to expand production of phenol
from toluene, according to industry sources.

Demand

Forecast growth and reasons for growth

Canadian benzene demand is expected to grow with the coterminous growth
of its availability. A low rate of growth in aromatics consumption was one of
the industry's downfalls during the 1970's. Several companies, primarily in
Ontario and Alberta, expect to capitalize on demand for derivative products in
the "benzene tree', such as styrene, phenol, cyclohexane, and so forth, as
greater production becomes available. ﬁ/ Demand for Canadian benzene is
expected to increase in the U.S. market. Price is one motivation for U.S. oil

1/ Industry sources.
2/ DMT is the abbreviation for dimethyl terephthalate. TPA is the
abbreviation for terephthalic acid.
3/ European Chemical News, Jan. 1978, p. 24 for example.
E/ "Prices are Up But Supply is Firm," Canadian Chemical Processing, June 6,
1979.
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and chemical companies' importations; U.S. interests may be willing to pay
marginally more than Canadian home market prices if U.S. producers are caught
in a supply crunch at home. 1/

For a few years toluene demand has been running behind supply in Canada.
Anti-pollution laws have partially accounted for a dying solvent market.
Surpluses of the petrochemical have gone to the United States which has a BTX
appetite that is increasingly difficult to satiate.

Demand for petrochemical derivatives of toluene is expected to increase
by 5 percent per year, according to industry sources, and may amount to sub-
stantially over 30 million gallons by 1984. Demand for phenol may grow faster
than the 5 percent per annum average toluene demand growth, while solvent uses
of toluene will grow at a substantially lower rate--2 or 3 percent annually. 2/
Assuming phenol manufacture is from toluene and not cumene, by 1990 Canadian
toluene demand could be from 45 to 60 million gallons per year. 2/

Canadian mixed xylenes demand in the future hinges upon export demand,
primarily for the gasoline pool in the U.S. and for gasoline and other uses in
Western Europe. There will be no demand for p-xylene and derivatives through
the middle 1980's while mixed xylenes demand for making o-xylene and its
derivatives may grow somewhat, but not substantially. 2/ Naphthalene demand
figures for the 1980's are not available.

The Canadians are counting on increasing domestic demand for all primary
aromatics and their derivatives in the 1980's. If these plans are not met, or
if there are one or more major economic recessions, Canada may be forced to
sell aromatics at somewhat unfavorable terms at home and on the world market.
The result, if these recessions materialize, will be a temporarily flagging
industry, most likely exhibiting profitability woes and little in the way of
appreciable investment in Canadian aromatics for several years.

There will likely be no new uses developed for Canadian BTX during the
early 1980's. However, as the decade wears on, p-xylene capacity may be
developed and capacity for p-xylene derivatives will then follow. Other plans
for such processing capabilities as mixed xylenes isomerization could lead to
further "new" uses of primary and secondary aromatics in Canada.

Relationship to the U.S. and Mexico

Canadian benzene and toluene demand are expected to grow at approximately
2 percent and 5.5 percent per annum, respectively, through 1985; U.S. and
Mexican annual growth rates for benzene will be 5 percent (U.S.) and 60
percent (Mexico) through 1985. U.S. demand growth for toluene through 1985 is
forecasted at 3 percent per annum and Mexican toluene demand will likely grow
at a 35 percent rate per year through 1985. 2/ Mexican benzene and toluene

growth rates are not as difficult to explain as they may seem; PEMEX, and
therefore the Mexican Government, have planned and set goals for capacity and

1/ "Prices are Up But Supply is Firm," Canadian Chemical Processing, June 6,
1979.
2/ Industry sources.
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production increases, and PEMEX has the wherewithal to "pull off" such large
increases in capacity. 1/

As Mexican BTX capacity doubles or triples during the period 1980-1985,
Mexico's population in the 80's is expected to increase at 3.5 percent per
year, or by approximately 20 percent from 1980 to 1985, cutting into per
capita consumption increases appreciably. 2/ At the same time Canadian and
U.S. population growth rates will be about 1 percent per year or 5 percent
overall to 1985. 3/ The Canadian BTX industry will grow at an average rate of
4 percent per year, outstripping population growth by 3 percent annually. U.S.
BTX capacity will grow by at least 5 percent annually, outstripping population
growth by 4 percent per year.

Thus per capita consumption will increase in all three countries, with
Mexico losing a relatively larger part of BTX growth per capita owing to larger
‘population growth. But Mexico, which is in a "take-off" stage of petrochemical
production, should still experience far greater per capita consumption gains.
These gains must be attributed to natural resources and to PEMEX's aggressive
development. The U.S. and Canadian economies, which are both mature in nearly
every respect compared to Mexico, are developing at a slower and steadier pace
as market forces dictate consumption changes of a marginal nature.

Trade

Changes in imports and exports

Canadian BTX manufacturers were in a position of overcapacity throughout
the late 1970's. This has resulted in, among other things, a greater use of
BTX in the Canadian gasoline pool and greater export of BTX to the U.S. for
the same use. In matter of fact, the general outlook for Canadian BTX demand
will likely hinge not insubstantially on demand for Canadian aromatics abroad,
especially in Western Europe and the United States. Heavy demand from either
or both of those areas almost definitely would lead to trade surpluses in BTX
and would contribute to an overall surplus in Canadian petrochemical trade.
Duty-free access to the U.S. market for derivatives of the primary aromatics
in exchange for Canadian natural gas and other hydrocarbon fuels is an
important trade-off Canadians hope for in the 80's.

Industry sources have stated that, by the mid-1980's, Canada will be a
"net exporter of petrochemicals to the U.S." Supporting this thesis, these
industry experts point to the falling U.S. tariff rates on aromatics from 10
percent to half that value, a result of the Multilateral Trade Negotiationms.

1/ This capacity and production growth is far from guaranteed, but the
support of PEMEX is less dubious oftentimes than more volatile project supports
in "free" economies.

2/ Industry sources and "World Population 1977," U.S. Department of Commerce.

3/ Canada's rate of growth will be possibly higher by as much as 0.5 percent
and the growth rate of U.S. population could be lower by as much as 0.5 A9
percent.
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In addition to a growing U.S. market for Canadian petrochemicals, Canada's
purchases of U.S. petrochemical exports will likely decrease. 1/

Mexico, Taiwan, and South Korea are expected to follow the Canadians in
capturing a larger part of the U.S. BTX import market. Closer attention to
the capacity and demand situations in Canada is therefore increasingly
important to both Canadian nationals and to outsiders. It is believed that an
integral and increasing part of Canadian-U.S. petrochemical trade development
will be played by the export posture of Canadian BTX producers. 2/

Impacts on producers, consumers, and new uses 3/

As mentioned earlier, Canada may be able to raise its BTX export prices
at times and still maintain price levels for the aromatics close to those of
U.S. BTX producers, owing greatly to abundant feedstocks. This may be true of
a number of export markets in Western Europe as well. Thus, Canadian primary
aromatics export markets are likely to grow within the market economies
assuming prices behave as expected. The degree to which Canada's exports of
BTX grow will depend on supply-demand balances in market economies, especially
in the U.S. and Western Europe. Prices and the development of markets in the
third-world and in Communist-dominated areas are also likely to be strong
determinants of future Canadian BTX producers' prosperity. These markets
constitute new or growing export possibilities for Canadian producers of
primary aromatics. Prime candidates for new markets are those countries
formerly supplied by the U.S., Western Europe, and Japan, which latter
countries may not be able to "sweeten" export deals sufficiently to overcome
Canada's predicted offerings in terms of more attractive prices and assurances
of supply.

Likely new trading partners and competitors

Canada's aromatics exporters will likely be competing in the future with
the U.S., Western Europe, and Japan. They will further likely compete in some
markets with OPEC nations and Mexico. Possible new or growing Canadian export
customers outside the market economies include countries in South America,
Asia, and Communist-dominated countries and areas.

1/ PROMT, a Predicasts publication, Oct. 1978, p. 121. Further, domestic
(Canadian) consumption will increase by only 4-5 percent per year.

2/ PROMT, a Predicasts publication, March 1979, p. 135.

3/ Trade will likely be used as a tool to fight overcapacity and as an
"engine for growth" by producers. Consumers will be firms capitalizing on
"new" uses in Canada, i.e. new derivatives such as DMT/TPA, by the late 1980's.
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MISCELLANEOUS ACYCLIC ORGANIC CHEMICALS

Present Situation

Description and Uses

Miscellaneous acyclic organic chemicals comprise many thousands of
straight-chain organic compounds and mixtures which are nonbenzenoid in nature
or derivation. Because of the vast array of compositions and end uses of

these chemicals, it is more useful and meaningful to divide them into the
following functional subgroups:

--Nitrogenous compounds

-~Acids, acid anhydrides, and acyl halides

--Salts of organic acids

-~Aldehydes

--Ketones

--Monohydric alcohols, unsubstituted, and halohydrins

--Polyhydric alcohols and their derivatives

-—Esters of monohydric alcohols, organic acids, and
inorganic acids

--Epoxides, halogenated epoxides, and ethers of
monohydric alcohols

--Halogenated hydrocarbons

--Other miscellaneous acyclic organic chemicals

A brief discussion of each subgroup follows.

Nitrogenous compounds

This subgroup can be subdivided into amides, amines, ethanolamines,
nitriles, and miscellaneous. The nitriles include the commercially important
acrylonitrile, used in plastics resins and fibers and in nitrile rubber, and
acetone cyanohydrin, used in insecticides and as a chemical intermediate.
Ethanolamines are consumed in detergents, emulsifiers, and in further organic
synthesis. The more important amines are butyl-, methyl-, ethyl-, and
propylamines, all of which are consumed as intermediates for pharmaceuticals,
pesticides, rubber processing chemicals, dyes, detergents, and other products.

Acids, acid anhydrides, and acyl halides

Acetic acid and its derivative, acetic anhydride, are the chief
representatives of this subgroup; both are intermediates for any number of
organic chemical end products. A third important commercial acid is adipic
acid, which is a basic raw material for nylon fibers and resins.

Salts of organic acids

A-31
Organic salts result from combining metal or mineral ions with organic

acids; a vast array of chemicals are produced in this fashion. The usefulness
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of any one salt may stem from either the metal ion component or the acid
component, or both, depending upon the desired end product. Though this .
subgroup constitutes only a small portion of the miscellaneous acyclic organic

chemicals group, the use of salts pervades nearly every facet of the chemical
industry.

Aldehydes

Formaldehyde and acetaldehyde are the dominant items of this subgroup.
The bulk of formaldehyde output worldwide is consumed in adhesives (especially
for plywood) and plastics copolymers. Acetaldehyde and other aldehydes are
used as solvents and as intermediates for drugs, flavor and perfume chemicals,
photographic chemicals, and pesticides.

Ketones

There are three major ketones: acetone, methyl ethyl ketone (MEK), and
methyl isobutyl ketone (MIBK). Acetone is used primarily to produce
MIBK and other chemical intermediates. All three find solvent applications in
paints, varnishes, lacquers, and other solvent uses. MEK is also used in the-
manufacture of smokeless powder; MIBK is often used for extraction of uranium
from fission products.

Monohydric alcohols, unsubstituted, and halohydrins

Methanol, ethanol, isopropanol, and butanols all find applications in
organic synthesis and solvent formulations; more specialized end uses vary by
product. Ethylhexanol is an important plasticizer for polyvinyl chloride
resins and has numerous other uses.

Polyhydric alcohols and their derivatives

Ethylene glycol and propylene glycol are the principal derivatives and
end products of their respective precursors, ethylene oxide and propylene
oxide. Ethylene glycol's chief end uses are antifreeze formulations and
polyester fibers and films. Propylene glycol is consumed chiefly in the
plastics industry.

Esters of monohydric alcohols, organic acids, and inorganic acids

This subgroup, like the salts, includes a large number of chemicals, but
the most commercially important are the acetate and acrylate esters. These
esters are used as solvents and as intermediates.
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Epoxides, halogenated epoxides, and ethers of monohydric alcohols

The two most important epoxides, ethylene oxide and propylene oxide, are
mainly consumed in production of their respective glycols. (See Polyhydric
alcohols and their derivatives, above.) -

Halogenated hydrocarbons

The largest item in this subgroup, ethylene dichloride, is mostly
consumed in production of the next largest item, vinyl chloride monomer, a
precursor for polyvinyl chloride (PVC) plastics products. Other chlorinated
hydrocarbons (not otherwise halogenated) are used chiefly as solvents and
intermediates. Fluorinated hydrocarbons are used chiefly as refrigerants
(e.g., "freon"); their use as aerosol propellants has diminished in the wake
of adverse publicity regarding their alleged destruction of the earth's ozone
layer.

Other miscellaneous acyclic organic chemicals

It is impossible to characterize this subgroup, because the chemical
makeup and end-use applications are too diverse. Important products and
product groups include organo-sulfur compounds, silicones, phosgene, and lead
alkyls.

Customs Treatment

Table D-5 lists duty rates for selected major chemicals in this sector.
The base rates of duty represent the starting point from which Canada negoti-
ated concessions in the Tokoyo Round of the Multilateral Trade Negotiatioms
under the General Agreement on Tariffs and Trade. Prenegotiation rates in
most instances were 15 percent ad valorem; exceptions were formaldelyde (10
percent), lead alkyls (10 percent), and certain organosilicon compounds (12.5
percent). The base rates are scheduled to be reduced in eight staged reduc-
tions, the final reduction to take effect January 1, 1987. The concession
rates in table D-5 reflect the full negotiated reductions.

The final concession rates, with certain exceptions, fall into a
relatively narrow range, 9.2 percent to 12.5 percent ad valorem. The
exceptions include acrylonitrile (6.3 percent), for which Canada has no
current or planned production capacity; sec-butyl alcohol for use in the
manufacture of methyl ethyl ketone (free); and tetraethyl and tetramethyl lead
anti-knock preparations (8.5 percent). There are no substantial non-tariff
barriers against imports into Canada.

Structure of the Industry
In the miscellaneous acyclic organics sector, there are at least 12

producers with a combined capacity of at least 6.3 billion pounds per year.
Of the 12 producers, ten are U.S.-owned--nine are 100 percent-owned subsidid-
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ries; the tenth, a 56.6 percent-43.4 percent U.S.-Canadian joint venture.
U.S.-controlled capacity accounts for more than 80 percent of the total sector
capacity. The Canadian-owned firm accounts for about 15 percent, and the West

German-owned firm, for the remainder.

Most of the sector is concentrated chiefly in three areas--Montreal,
Quebec (16 percent); Sarnia, Ontario (22 percent); and Edmonton, Alberta (57
percent). These are the sites of concentration for ethylene, propylene, and
natural gas feedstocks upon which the sector is based. Some of the major
producers produce the feedstocks for their own use and for merchant sale,
~ while others obtain their raw material needs through purchasing only. Though
only a relatively small percentage of sector capacity is currently accounted
for by British Columbia, the province will probably be the site for two new
world-scale methanol plants being planned for construction before 1985.

Aggregate pfoduction data are not published, but based on estimated
production of selected major chemicals, it is estimated that capacity
utilization in the sector was about 65 percent in 1979. Substantial
expansions in capacity for production of ethylene dichloride, vinyl chloride,
and propylene oxide in 1979 combined to lower the utilization rate from the
1978 level of almost 90 percent.

Technology

The petrochemical facilities in Canada are economically efficient because
of the fact that they tend to be built in large complexes which provide for
product interrelationships, economy of scale, a shared infrastructure, and
efficient pipeline networks for movement of feedstocks and products among
plants.

The industry is highly capital intensive. In 1975, total gross
investment in the Canadian petrochemical industry was estimated at $200,000
per employee, more than four times the average for all manufacturing in ~
Canada. Historically, productivity has been about twice that of all manu-
facturing. It is estimated that 20 percent of all chemical employees in Canada
are university graduates, and the need for technically trained employees
continues to grow.

Process technology is the latest available, since ownership and control
of the industry is mostly in the hands of some of the largest chemical
corporations in the world. While about $2.1 billion was spent on capital
investment in 1979, it is not believed that much, if any, of that was on
research and development. Those functions generally are centered in the
research programs of the U.S. and West German owner-corporations, and not so
much in Canada.

Government Policies and Involvement

The Canadian Government has a substantial involvement in the public
sector in general. Many of the natural resources, including oil, are managed
by public, or "crown" corporations. For example the Government has 68 percent
ownership in the Canada Development Corporation, which in turn owns (1) 100 A-34
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percent of CDC 0il and Gas Ltd.; (2) 100 percent of Polysar Ltd.; and (3) 60

percent (directly and indirectly) of Petrosar Ltd. -In addition, the Government
has full or part ownership in at least seven other oil and chemical producing
firms.

Production

Publishability of production statistics for downstream petrochemicals in
Canada is severly hindered by the fact that in nearly all cases only one or
two producers make an individual chemical. As in the United States, the
confidentiality of producers' operations is protected by the requirement that
there be at least three producers, no one or two of which are dominant in that
production. 1In the case of miscellaneous acyclic organic chemicals, only one
major chemical meets publishability criteria--formaldehyde. Nevertheless,
industry sources have provided some estimates which will indicate the overall
trend over the past 5 years.

Acrylonitrile

There is no Canadian production capacity, so imports have supplied
consumption. Consumption of acrylonitrile has increased, however, indicating
stepped-up activity downstream.

Formaldehyde

Production increased from 148.4 million pounds in 1976 to an estimated
198.0 million pounds in 1979. This represents an average growth rate of about
13 percent.

Acetone

Production increased from an estimated 60 million pounds in 1975 to about
70 million pounds in 1979. Since about 40 percent of Canadian output of
acetone goes into producing methyl isobutyl ketone and other solvents, produc-
tion of those chemicals is believed to have risen also.

‘Methanol

Production increased from an estimated 322 million pounds in 1975 to at
least 1.2 billion pounds in 1979, or by more than 40 percent per year. It is
estimated that more than 60 percent of that output was exported, mostly to the
United States and Japan.
Isopropanol

Production increased from an estimated 68 million pounds in 1975 to about
90 million pounds in 1976, but declined by nearly half in 1978 because of A-35
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plant operating problems. Production increased to about 85 million pounds in
1978, and continued upward in 1979 as capacity was expanded.

n-Butanol
Production during 1977-79 was static at an estimated 17.5 million pounds

per year. Production was limited by available capacity, which was expanded by
25 percent in 1979.

2-Ethylhexanol

Production increased from an estimated 50 million pounds in 1975 to about
110 million pounds in 1979. It is estimated that a growing percentage of
output is being exported (possibly as high as 70 percent in 1979), mostly to
the United States.

Ethylene glycol

Production increased from an estimated 185 million pounds in 1975 to
about 285 million pounds in 1979. During the period, imports from the United
States and Europe were needed to meet domestic demand. However, a doubling of
capacity in 1980 will call for increasing exports to keep utilization up
through 1985.

Propylene glycol

Production estimates are not available, but based on production of
propylene oxide, it is believed that PG production leveled off at less than 20
million pounds per year during 1977-79.

Vinyl acetate-

There was no production capacity for vinyl acetate until late in 1979,
when a 100-million-pound per year plant was brought on stream. Imports
supplied consumption during 1975-79.

Ethylene oxide

Production increased from an estimated 225 million pounds in 1975 to
about 300 million pounds in 1979. As new production capacity more than
doubled capacity in 1980, future production increases will probably depend
upon export opportunities.
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Propylene oxide

Production increased from an estimated 85 million pounds in 1975 to about
115 million pounds in 1978, and leveled off there in 1979 because of capacity
limitations. Since domestic consumption was less than production, exports
made up the difference.

Ethylene dichloride

Production increased from an estimated 300 million pounds in 1975 to
about 390 million pounds in 1979. The opening of a new plant in 1979 more
than quintupled capacity.

Vinyl chloride monomer

Production increased from an estimated 170 million pounds in 1975 to
about 200 million pounds in 1979. Production probably increased sharply in
1980 because of new available capacity.

Trade

Canadian trade data are published in such a manner that imports of
miscellaneous acyclic organic chemicals can be only roughly estimated. Total
Canadian imports are estimated to have increased from 562 million pounds ($184
million) in 1975 to 814 million pounds ($364 million) in 1979 (table A-6).

Imports of monohydric alcohols, polyhydric alcohols, epoxides, and "all
other" chemicals, all trended downward during 1975-79, mainly because new
capacity for production of key chemicals in those groups has come on stream in
Canada. Though imports of halogenated hydrocarbons increased sharply during
the period, it is believed that in future years imports will level off and
probably decline for the same reason.

Export statistics for miscellaneous acyclic organics are combined with
statistics for cyclic intermediates, and there is no reasonable basis for
separating the two. However, based on other information, it is believed that
during 1975-1979, Canada was a net importer of petrochemicals, but that the
gap between imports and exports was narrowing. The United States was Canada's
leading trading partner, but substantial trade is also carried on with Western
Europe and Japan.

Consumption

Acrylonitrile

Consumption, supplied entirely by imports from the United States,
increased from an estimated 38 million pounds in 1975 to about 53 million
pounds in 1979. About half was consumed in the production of acrylic fibers;
about one-third went into ABS resins; and the remainder, into nitrile rUbbif'7
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Formaldehyde

Consumption data are not available, but most is believed to have been
consumed in production of adhesives.

Acetone

Consumption increased from an estimated 62 million pounds in 1975 to
about 73 million pounds in 1979. About half was used in solvent applications;
the bulk of the remainder was used to make other solvents (chiefly MIBK) and
as an intermediate for bisphenol A, a precursor for epoxy and polycarbonate
resins,

Methanol

Consumption data are not available, but methanol use is estimated to have
grown significantly during 1975-79. Production increased at a much faster
rate, and about 60 percent of output was exported, mostly to the United States
and Japan. '

Isopropanol
Consumption increased from an estimated 70 million pounds in 1975 to

about 120 million pounds in 1975. About half was consumed in production of
acetone; the other half, as solvent.

Ethylene glycol

Consumption climbed from an estimated 240 million pounds in 1975 to about
275 million pounds in 1979. The majority was consumed in antifreeze
preparations; about one-fourth went into polyester fibers; and the remainder,
in other applications.

Vinyl acetate monomer

Consumption was supplied entirely by imports during 1975-78, but some was
produced domestically in 1979. Consumption rose from an estimated 25 million
pounds in 1975 to about 45 million pounds in 1979. Polyvinyl acetate resins
for coatings and adhesives account for most of the consumption.

Ethylene oxide

Consumption increased from an estimated 225 million pounds in 1975.to
about 300 million pounds in 1979. About 75 percent of consumption was in
production of ethylene glycol. ’
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Propylene oxide

Consumption rose from an estimated 60 million pounds in 1975 to about 85
million pounds in 1979. The bulk of consumption was in polyols for
polyurethane plastics.

Ethylene dichloride

Consumption increased from an estimated 300 million pounds in 1975 to
about 400 million pounds in 1979. Vinyl chloride monomer accounted for the
bulk of consumption.

Vinyl chloride monomer

Consumption rose from an estimated 170 million pounds in 1975 to about
350 million pounds in 1979. Most was consumed in
polyvinyl chloride applications.

Future
Expansion Plans

Expansions have been announced for two major chemicals--methanol and
ethylene glycol. The two existing producers of Canadian methanol have a
combined capacity of 983 million pounds per year; both plan to expand such
that their combined capacities will more than triple to 3.2 billion pounds
before 1985. In addition, two more firms are each planning to build methanol
plants in British Columbia. Their combined capacity would add another
1.75-billion-pounds-per-year capacity, bringing the Canadian total to 4.95
billion pounds per year, or 5 times current capacity, by 1985.

One producer has announced its intention to build a 496-million-pound-per-
year ethylene glycol plant in Alberta, to be completed in 1984. Another
producer is expanding its facilities in Saskatchewan, adding an additional 400-
million-pounds-per-year capacity. A third petrochemical producer in Alberta
is seeking to expand its EG production facility, but no definite plans have
been announced to date.

Demand

Acrylonitrile

Demand for acrylonitrile in fibers is expected to remain static through
1985 because of capacity limitations on fiber. Nevertheless, average annual
growth through 1985 will be 3.5 percent because of rising demand in ABS resins
and nitrile rubber. Corresponding growth rates for Mexico and the United
States are estimated to be 14 percent per year and 6.0 to 7.5 percent per
year, respectively.
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Acetic acid

Growth in demand is estimated to be 1l percent per year through 1985. 1In
Mexico and the United States, growth rates are estimated at 13.5 percent per
year and 5 to 7 percent per year, respectively.

Formaldehyde

Demand will grow about 4 percent per vear, mostly in adhesives for wood
products. Corresponding growth rates in Mexico and the United States are
estimated to be 5 percent per year and 3.5 to 4.0 percent per year,
respectively.

Acetone

Demand for acetone as a solvent and as a solvent intermediate is expected
to grow 5 to 6 percent per year. Acetone's use to make bisphenol A is
expected to remain static. Corresponding growth in acetone demand in Mexico
will be 15 percent per year; in the United States, 4 to 5 percent per year.

Methanol

Home-market demand for methanol will grow about 5 percent per year,
compared with 11 percent per year in Mexico and 10 percent per year in the
United States. As demand rises in export markets, however, Canadian
production will increase sharply.

Ethanol

There is limited production capacity for ethanol in Canada, and demand
information is not available. Mexican demand data are also lacking, but the
U.S. growth rate for synthetic ethanol is estimated to be 2.0 to 2.5 percent
per year.

Ethylene glycol

Demand for EG in antifreeze is expected to grow at a moderate 2.5 percent
per year, but in polyester fibers and other uses, it is expected to grow about
6 percent per year. Production levels will grow much faster because of export
demand. Growth in EG demand in Mexico and the United States is expected to be
15 to 16 percent per year and 3.8 percent, respectively.

Ethylene oxide

Because of the projected growth in exports of ethylene glycol, EO demand
is expected to grow l4 percent per year. Mexican growth will be 15 percent
per year for similar reasons. U.S. demand growth is estimated to be 4.5 to

5.5 percent per year. A-40
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Ethylene dichloride

During 1980, demand for EDC will have jumped more than 40 percent because
of new vinyl chloride capacity. Beyond that demand will grow about 10 percent
per year through 1985. Corresponding growth rates in Mexico and the United
States are expected to be about 40 percent per year and 5.0 to 6.5 percent per
year, respectively.

Vinyl chloride

Because of rising domestic and export demand for VCM, growth is estimated
at 13.5 percent per year through 1985. This will displace imports which
recently had accounted for nearly half of consumption. Corresponding growth
rates in Mexico and the United States are expected to be 13 percent per year
and 5.5 percent per year, respectively.

Trade

Recent expansions and those planned through 1985 will result in capacity
that can meet domestic demand for many years to come. To avoid under-
utilization of that capacity, Canadian producers will have to exploit the
export markets (especially the United States) more than they ever have in the
past. Likely export items include methanol, ethylene glycol, vinyl acetate
monomer, ethylene oxide, ethylene dichloride, and vinyl chloride. In those
instances where exports are not likely, despite overcapacity, imports will be
displaced as domestic demand increases.

Until the industry diversifies on a large scale, many secondary petro-
chemicals will continue to be imported, chiefly from the United States, but
also from Europe and Japan. Acrylonitrile is the prime example of a chemical
for which there is no Canadian production capacity and for which there are no
announced plans for development.
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CYCLIC INTERMEDIATES

Present Situation

Description and Uses

Cyclic intermediates produced in Canada are petrochemicals used primarily
to produce a variety of finished organic chemical products such as dyes,
medicinal chemicals, pigments, pesticides, plastics, synthetic fibers, and
synthetic rubbers. Some cyclic intermediates are also used to produce other
intermediates which are used to manufacture the aforementioned finished
organic products. For example, ethylbenzene is used to make styrene; cumene
to make phenol. Styrene is polymerized to polystyrene while phenol is used in
the production of phenolic resins and of bisphenol A, the precursor of epoxy
resins and adhesives.

In 1978, the principal large volume cyclic intermediates produced in
Canada were ethylbenzene, styrene, phthalic anhydride, cumene, cyclohexane,
and phenol. The largest volume intermediate produced in Canada in 1978 was
ethylbenzene. The two Canadian producers of ethylbenzene use most of their
production to make styrene. Any remaining production of ethylbenzene is
usually exported to the United States and other world markets.

Styrene monomer is derived from the catalytic dehydration of ethyl-
benzene. In Canada, over 80 percent of styrene production is used to produce
polystyrene (including expandable polystyrene) and styrene-butadiene rubber
(SBR). 1Increasing amounts of styrene have also been exported to the United
States and Europe in the past few years. Polystyrene is used in packaging,
appliances, housewares, furniture, and insulation for refrigerators. Styrene-
butadiene rubber is used primarily for tires.

Other cyclic intermediate produced in Canada such as phthalic anhydride,
cumene, phenol, toluene diisocyanate, cyclohexane, and aniline are used
primarily in the production of plastics, resins, or synthetic fibers.

Customs Treatment

As a participant in the recent Multilateral Trade Negotiations (MTN) in
Geneva, Canada was involved in negotiations with the United States, the
European Community, and Japan to achieve the greatest possible liberalization
of trade while maintaining limited access in certain clearly defined
industrial sectors. As a result of these negotiations, Canada has made some
reductions of import tariffs for certain chemicals including cyclic
intermediates.

During the multilateral trade negotiations, Canada and the United States
made a serious attempt to negotiate a bilateral agreement concerning
petrochemicals and gas. Canada wanted freer access to U.S. markets through
the elimination of import tariffs for a specific number of chemicals
(including styrene) in return for a promise of increased gas exports from
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Alberta to the United States. 1/ At that time, however, no agreement was
reached since all tariff concessions were made on a multilateral basis.

Tariffs

Cyclic intermediates imported into Canada are assessed customs duties as
specified in the Office Consolidation of the Customs Tariff published by the
Department of National Revenue, Customs, and Excise. Duties assessed on
cyclic intermediate chemicals are based on the '"fair market" value which is
taken to be the normal selling price in the country of origin of similar
quantities of like goods sold to customers at or near the market level of the
Canadian customer.

Canadian base rates of duty on cyclic intermediate chemicals are
calculated on an ad valorem (ad val) percentage. Canada also has a most-
favored nation rate of duty which, in most cases, is less than the base rate.
In general, Canadian duty rates on intermediate chemicals are in line with the
duty rates of other industrialized nations.

Some of the current rates of duty and the MTN concession rates for
certain cyclic intermediates are found in table A-7.

Non-tariff barriers

As a participant in the multilateral trade negotiations in Geneva, Canada
favored the inclusion of non-tariff issues on the Geneva agenda. Canada
argued for the clarification and standarization of certain restrictive trade
practices such as trade discrimination in government purchasing policies, an
internationally accepted definition of what constitutes a subsidy, and
temporary safeguards on selected products by a nation. 2/ At some time or
another, these areas have caused problems for Canada in trade selections with:
other countries, especially the United States. As a member of the GATT,
Canada has based its trade policies on that organization's principles to a
much greater degree than Mexico. 3/

Structure of the Industry

Until recently, Government holdings in industry were not extensive. At
the present time, private subsidiaries of multinational firms produce most of
the cyclic intermediates in Canada.

In 1978, there were approximately 30 producers of cyclic intermediates in
Canada. The four largest accounted for nearly 80 percent of production. This
industry is concentrated in favor of the largest six to eight producers owing

1/ Chemical and Engineering News, July 14, 1980, p. l4.

2/ "Canadian-U.S. Relations: Policy Env1ronment, Issues, and Prospects"
Canada-U.S. Prospects, Canada, 1979, pp. 77-78.

3/ The Dean Rusk Center, Comparative Facts on Canada, Mexico and the United
States: A Foundation for Selective Integration and Trilateral Cooperation,
Athens, Georgia, 1979, p. 79.
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to the production of seven large volume intermediates at world-class
facilities. For example, ethylbenzene, styrene, and phenol each had two
producers while cumene, cyclohexane, and phthalic anhydride each had only one
producer in 1978.

The cyclic intermediate industry in Canada is located mainly in three
areas: Montreal; Sarnia, Ontario; and the province of Alberta. These are
areas with large petrochemical facilities and raw materials. Alberta,
particularly, has vast supplies of oil and gas; reserves have been estimated
at about nine billion barrels of oil and 53 trillion cubic feet of gas, enough
to provide Canada with adequate supplies of raw materials for the next decade
at present production rates. 1/

In 1978, the operating rate for basic cyclic intermediates as a
percentage of capacity was approximately 87 percent. Corresponding operating
rates for some of the larger volume intermediates were as follows: 85 percent
for ethylbenzene, 82 percent for styrene, 73 percent for phenol, 98 percent
for cyclohexane, and 80 percent for phthalic anhydride.

Ownership

The large chemical companies producing cyclic intermediates in Canada are
controlled primarily by companies in the United States. In 1980, the top ten
chemical companies in sales for the first six months were all U.S.-controlled
firms. 2/ Foreign control of all chemicals in Canada (principally U.S. firms)
was about 85 percent in 1974. 3/

At the present time, the Canadian Government has little direct ownership
in the cyclic intermediates industry. 1In 1978, only one major producer of
cyclic intermediates was controlled by the Canadian Government through the
Canadian Development Corporation.

Integration

Most producers of cyclic intermediates in Canada use part or all their
production to manufacture more complex intermediates or finished products
(i.e. plastics, resins, synthetic fibers, dyes, pigments, and so forth. For
example, the two Canadian producers of ethylbenzene are also the only
producers of styrene; most of their production of ethylbenzene is capt1ve1y
consumed to manufacture styrene.

The major cyclic intermediate producers in Canada are not horizontally
integrated to a great extent. In 1978, most intermediate producers
manufactured less than six different cyclic intermediates. One of the largest
producers reported making only 12 intermediates in 1978. 4/

1/ The Dean Rusk Center, op. cit., p. 12l.
2/ Chemical and qu;neerlgg:News, August 11, 1980, p. 8.
3/ B. Wilkinson, "Canada in the Changing World Economy," Canada-U.S.

Prospects, Canada, April, 1980, p. 73.
47 Canadian Chemical Register, Department of Industry, Trade, and Commerce,
Ottawa, Canada, 1978, p. 220. A-45
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Very few producers of cyclic intermediates in Canada are vertically
integrated to the extent that they produce one or more of the basic raw
materials (i.e., benzene, toluene, and the xylenes) used in the manufacture of
cyclic intermediates. At the present time, only three private firms which
produ<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>