POLYOLEFIN COMONOMERS - WORLD MARKETS, 1995-2005

Polyolefin comonomers are the largest market for alpha-olefins and are the major
driver for the nearly 1.2 million tons of additional alpha-olefin capacity that is planned
between 1999 and 2005. Comonomer consumption, which totalled over 800,000 tons in
1995, will more than double by 2005.

The most significant factor affecting this market is the advent of metallocene
catalyst technology. In 1995, metallocene polyolefins accounted for about 2.2 percent of
total comonomer consumption. By 2000, they will consume nearly 12 percent of the total
comonomer volume, and are expected to represent 22 percent by 2005.

CAHA'’s comprehensive new study analyzes polyolefin markets and technologies
and forecasts demand and production by type and region as the basis for comonomer
consumption data and forecasts. Two comonomer consumption scenarios are provided
and rationales explained for each region. The study includes a discussion of each
producer of HDPE, LLDPE, VLDPE, plastomers, elastomers and PP multipolymers, and
includes tables showing individual plant locations, capacities, expansion plans, processes,
and comonomer type used. It also profiles alpha-olefin producers and forecasts
production of comonomers by company and by type.

This 571 page study includes 275 tables. The following pages contain the

complete Table of Contents and other details. For further information, please contact
CAHA at the address shown at the end of this prospectus.

233333333331311111333333333333333333333333333333333333333))))))

CONTENTS
Page
Description of the Study 3
Table of Contents 5
Sample Tables 22
Qualifications & Personnel 30

How to Subscribe 32



DESCRIPTION OF THE STUDY

As the polyolefin market has undergone a major transformation over the last few
years, due to several key factors, the comonomer market has been reshaped.

Metallocene and other advanced catalysts have created new products, new grades,
new intercompetition in polymer markets, and new cost structures. Octene-based LLDPE,
plastomers and elastomers have been especially successful, luring a new octene supplier,
Sasol, into the comonomer market.

Acquisitions, mergers, collaborative agreements, and the settling of important
patent disputes have created a new market structure for polyethylene. Polyolefin
producers are forming joint ventures and strategic alliances that strengthen their technical
and marketing positions, as well as enhancing their production capabilities, thus creating
formidable new competition, and in some cases, new comonomer supplier/customer
relationships.

Polyolefin production capacity is rapidly increasing in South America, the Middle
East and Asia (in spite of its recent economic crisis), as well as in the large, developed
markets of North America and Europe, forever altering traditional trade patterns, and
creating new comonomer customers.

POLYOLEFIN COMONOMERS - WORLD MARKETS, 1995-2005 investigates
these and other technical, competitive, and market developments and analyzes their
impact on comonomer consumption and production.

CHAPTER | - POLYOLEFIN TECHNOLOGY

This chapter details polyolefin process and catalyst technologies and their
implications for comonomer consumption.

CHAPTER Il - POLYOLEFIN INTERCOMPETITION

The intercompetition of conventional and new polyolefin copolymers with each
other and with other polymer products is the focus of this chapter. Itincludes a
comparison of performance characteristics and an assessment of prospects for
the success of new products in specific end use applications.

CHAPTER Ill - POLYOLEFIN MARKETS BY REGION
This chapter provides an analysis of the demand for HDPE and LLDPE by end

use for each region, with detailed consumption data and forecasts for each major
country. It also quantifies and forecasts production by country.
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CHAPTER IV - POLYOLEFIN PRODUCERS

Details of 257 individual polyolefin plants are provided in this chapter. It
includes sets of tables for each region detailing individual plant locations,
capacities, processes, product types, and comonomers used. A discussion of
each producer includes information such as ownership, alliances, ethylene
supply, etc.

CHAPTER V - POLYOLEFIN COMONOMER DEMAND

This chapter summarizes the factors affecting comonomer use and quantifies the
consumption of individual comonomers by polyolefin type and by region for1995,
1996, 2000 and 2005. It provides data for both conventional and metallo-cene
HDPE and LLDPE, as well as VLDPE, plastomers, and elastomers, and provides
two scenarios for polyolefin production and comonomer consumption. It reports on
the status of copolymers, terpolymers and quatropolymers that incorporate alpha-
olefins and propylene, and forecasts the consumption of comonomers in PP
multipolymers by type and by region. All consumption tables detail comonomers by
individual chain length.

CHAPTER VI - PRODUCERS OF POLYOLEFIN COMONOMERS

This chapter begins with a summary of alpha-olefin capacities by type and by
region, including a complete listing of producers of refinery stream butene-1. It then
provides in-depth profiles of the alpha-olefins operations of BP Amoco, Chevron,
Idemitsu, Mitsubishi, Nizhnekamsk, Sasol, Shell and Spolana, as well as Phillips,
who will begin producing hexene-1 in 2002. It also details potential producers and
new production technologies, including those of UOP and IFP.

CHAPTER VIl - POLYOLEFIN COMONOMER SUPPLY/DEMAND SUMMARY

This chapter includes a forecast of comonomer production by chain length for each
producer. It then compares this data with the comonomer demand forecast in
Chapter V, to provide an analysis of the supply and demand outlook for butene-1,
hexene-1 and octene-1 for 2000 and 2005.

Research for this study was conducted over the course of three years, during which
time a complete database of worldwide producers of polyolefin copolymers was
developed, constantly updated, and crosschecked; numerous literature searches were
conducted, both of printed material and commercial, online databases; published
statistical data was obtained from trade associations and governments around the world;
and personal and telephone interviews were carried out with producers and consumers of
comonomers as well as other market participants.
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SAMPLE TABLES

Table 1
WORLD - CONSUMPTION OF COMONOMERS BY POLYOLEFIN TYPE, 1995-2005
BASE CASE
(thousand tons)
AAGR %
1995 1996 2000 2005 1995-2005
HDPE
LLDPE
VLDPE/Plastomers
Elastomers
PP Multipolymers
TOTAL
Table 2
WORLD - COMONOMER CONSUMPTION BY REGION, 1995-2005
BASE CASE
(thousand tons)
AAGR %
1995 1996 2000 2005 1995-2005

North America

Latin America

West Europe

Asia

Other

TOTAL
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Table 111-16

ARGENTINA - HDPE CONSUMPTION BY END USE, 1995-2005

(thousand tons)

AAGR %
End Use Category 1995 1996 2000 2005 1995-2005
Packaging
Consumer products
Building/construction
Other
TOTAL
Table 111-39
ITALY - LLDPE CONSUMPTION BY END USE, 1995-2005
(thousand tons)
AAGR %
End Use Category 1995 1996 2000 2005 1995-2005

FLEXIBLE PACKAGING

Consumer bags

Stretch film

Shrink film

Refuse bags

Ag and construction

Heavy duty bags

Form, fill and seal

Other

Subtotal

CONSUMER PRODUCTS

Housewares

Caps and closures

Other

Subtotal

ROTOMOLDING

OTHER

TOTAL
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Table 111-57

ASIA - LLDPE PRODUCTION, 1995-2005

(thousand tons)

1995

1996 2000

2005

AAGR %
1995-2000

AAGR %
2000-2005

China

India

Indonesia

Japan

Malaysia

Philippines

Singapore

South Korea

Taiwan

Thailand

Subtotal

OTHERS

Australia/New Zealand

TOTAL

Table 111-82

EAST EUROPE - LLDPE CONSUMPTION, 1995-2005

(thousand tons)

Country

1995 1996

2000

2005

AAGR %
1995-2005

Czech Republic

Hungary

Poland

Romania

Slovakia (Slovak Republic)

Yugoslavia

CIS

Other

TOTAL
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Table V-9

NORTH AMERICA - SWING PRODUCERS, CAPACITIES AND COMONOMER USE, 1998

(thousand tons)

26

Expansion/ Comonomer Type Used
Company Location Process/Catalyst | Capacity Comments
Current Future
Table V-29
ASIA - HDPE COMONOMER CONSUMPTION BY CUT, 1995-2005
BASE CASE
(thousand tons)
AAGR %
1995 1996 2000 2005 1995-2005
CONVENTIONAL
C4
Ce
Ce
TOTAL
METALLOCENE
C,
Ce
Cq
TOTAL
TOTAL ASIA
C,
Cs
CS
TOTAL




Table V-40

WEST EUROPE - LLDPE COMONOMER CONSUMPTION BY CUT, 1995-2005

ALTERNATIVE CASE
(thousand tons)

1995

1996 2000

2005

AAGR %
1995-2005

CONVENTIONAL

C,

C, (inc. 4-MP-1)

Ce

TOTAL

METALLOCENE

TOTAL

TOTAL WEST EUROPE

TOTAL

TOTAL ALL COMONOMERS
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Table VII-2

COMONOMER PRODUCTION BY PRODUCER, 1995-2005
(thousand tons)

Producer C, Ce Cq Cios Total

1995

BP Amoco

Chevron

ldemitsu

Mitsubishi

Phillips

Sasol

Shell

Spolana

TOTAL

1996

BP Amoco

Chevron

etc.

TOTAL

2000

BP Amoco

Chevron

etc.

TOTAL

2005

BP Amoco

Chevron

etc.

TOTAL

2 Pentene-1
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Table VII-5

WORLD - HEXENE-1 SUPPLY/DEMAND, 2000 AND 2005

BASE CASE
(thousand tons)
2000 2005
DEMAND
Polyolefins
Other

TOTAL DEMAND

SUPPLY

Ethylene oligomerization

Other

TOTAL SUPPLY

SURPLUS/DEFICIT

Table VII-8

WORLD - OCTENE-1 SUPPLY/DEMAND, 2000 AND 2005
ALTERNATIVE CASE

(thousand tons)

2000

2005

DEMAND

Polyolefins

Other

TOTAL DEMAND

SUPPLY

Ethylene oligomerization

Other

TOTAL SUPPLY

SURPLUS/DEFICIT
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HOW TO SUBSCRIBE

To subscribe to the study, please contact CAHA below:

Colin A. Houston & Associates, Inc.
20 Milltown Road, Suite 206
Brewster, NY 10509
845-279-7891
Fax No. 845-279-7751
E-mail: CAHAl1@colinhouston.com

32



