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GLOBAL METALLOCENE
POLYOLEFINS & ELASTOMERS 2000
MARKETS, TECHNOLOGIES AND TRENDS

INTRODUCTION

In the early 90s ethylene-based copolymers manufactured using metallocene catalysts
were commercialized by Exxon Chemical Company and The Dow Chemical Company.
The metallocene catalysts employed were the culmination of intense development
efforts by a number of companies and academic institutions over the previous 15 years.
The period of the mid 90s served as technical and marketing proving grounds for (1) the
plastomers and elastomers introduced initially by Exxon and Dow; (2) the metallocene-
based LLDPEs introduced by Exxon and Dow plus other players such Borealis, Elenac,
Evolue, Japan Polychem Corporation, Japan Polyolefins, Mitsui Chemicals, Phillips, and
Ube Industries, Ltd., and (3) the metallocene-based polypropylene lines introduced by
Exxon, Targor, and Fina. DuPont Dow Elastomers introduced metallocene-based EP
elastomers as well.

in the late 90s the polyolefins industry has witnessed the maturation of metallocene-
based polyolefins, especially ethylene-based products. At the bottom of the density
range, elastomers are competing against EPM, LDPE, EVA, flexible PVC, and other
materials. The plastomers have been established as solid players in film markets,
particularly in food packaging, where they compete against ionomers, EVA, and LLDPE.
The m-LLDPEs offer a unique balance of mechanical and optical properties that film
processors find particularly useful. Metallocene-based polypropylenes remain further
back on the development curve, but they have become commercial and are seeing
increased demand.

Chemical Market Resources, Inc., strongly believes that metallocene-based
polyolefins will continue to grow at very robust rates, competing with incumbent
conventional polyolefins as well as opening new markets for polyolefins.
However their acceptance by the marketplace has proceeded at a pace slower
than many had anticipated in the early days when these materials were
introduced.

A TIMELY STRATEGIC STUDY

Chemical Market Resources, Inc., is offering a comprehensive study of the status of the
global metallocene-polyolefins industry circa 2000, focusing on (1) the catalysts and
polyolefins derived from them, (2) production technologies used to manufacture
metallocene-based polyolefins, (3) the producers and soon-to-be producers of
metallocene-based polyolefins, (4) the markets for these materials, (5) intermaterial
competition among metallocene polyolefins, conventional polyolefins, and other
polymers, (6) supply of and demand for metallocene-based polyolefins on a global basis,

and (7) analysis of future trends in the industry.
é’ ﬁl Chemical Market Resources, Inc. I
Tel: (281) 333-3313 Fax: 333-3361
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Global Metallocene Polyolefins & Elastomers 2000, Markets, Technologies
& Trends will benefit all participants in the global polyolefins industry including (1)
polyolefins producers, (2) technology licensers, (3) producers and suppliers of
metallocene complexes and catalyst components, and (4) major end users.

KEY ISSUES ADDRESSED

History of the development of metallocene catalysts beginning with the
seminal work of Giulio Natta in the 50s

Coverage of major metallocene and other single-site catalyst families,
patent positions, and intellectual-property issues; assessment of current
and future catalyst and polymer technologies

Introduction to the major polyolefins production technologies that can
accommodate metallocene catalysts

Processability, optical, mechanical, and other properties of metallocene-
based polyolefins and how they compare to incumbent polyolefins

Key producers of metallocene -catalysts, catalyst components, and
metallocene-based polyolefins worldwide

Assessment of worldwide joint-development programs in single-site
catalyst technologies

Current status and the future direction of metallocene polyolefin
technology

The impact of metallocene polyolefins on major end users and applications
Outline of the global markets for metallocene-based polyolefins in terms of
the impact of these materials on conventional polyolefins and other
polymers

Market and technology positioning of the major suppliers

Evaluation of metallocene-based polyolefins in terms of performance and
unmet needs

APPROACH

The information, data, and conclusions of this analysis will be developed from sources in
North America, Western Europe, Japan, and Rest of the World are based upon, but not
limited to, the following methods:

Interviews with leading polyolefins and catalyst suppliers and end users
Search, review, and interpretation of information from individual
organizations, government sources, trade and industry groups,
government agencies, published articles, and product promotional
information

Public-domain Information from the dozens of projects Chemical Market
Resources, Inc., has undertaken over the past 5 years

Information from our extensive, on-going coverage of the industry found in
our publication, NEW GENERATION POLYOLEFINS — A Global Bimonthly
Review (Call for a complementary Copy!)

Thorough analysis by our highly talented group of engineers, scientists,
and MBAs- our work is unparalleled in quality and depth.

i A | Chemical Market Resources, inc.
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SUBSCRIPTION INFORMATION

The report was issued in the FOURTH QUARTER of 2000. Companies subscribing to
the study are entitled to the purchase price of $12,000. The subscription price includes
an summary update in the second quarter of 2001 at no additional charge. Additional
copies will be available for $350 each.

PROJECT MANAGEMENT

As usual, this report will be a result of diligent efforts of our team members and is
yet another shining example of our dedication to quality and thoroughness. Brief
experience summaries of the project team members follow:

DR. WILLIAM D. VERNON, Vice President and General Manager is the project
manager for the project. Bill obtained a B.A. in Chemistry from Rice University and a
Ph.D. in Chemistry from Michigan State University. Bill spent 21 years in the chemical
industry, initially as a research scientist at Stauffer Chemical Company, Dobbs Ferry,
NY, then manager, director at Rexene, Odessa, TX, and finally as Vice President,
Technology, for Paxon Polymer Company, Baton Rouge, LA. His expertise is in the
areas of polyolefins manufacturing, catalysis, properties, processing, analysis, R&D
program development, and intellectual asset assessments. For the last four years, Bill
has been active in marketing and technology consulting for both polyolefins and
catalysts for polyolefins.

DR. BALAJI B. SINGH, president of Chemical Market Resources, Inc., obtained a Ph.D.
in Chemical Engineering from Texas A&M University and an M.B.A in Marketing
Research and Strategic Planning from the Ohio State University. He has seven years of
experience in the oil/chemical industry in process research, process economics and
marketing research. Balaji has successfully completed over 500 proprietary studies, in
high technology specialty products in various end use industry sectors for clients
worldwide. Dr. Singh began closely following the development of metallocene-based
polyolefins years before they were commercialized. Dr. Singh assisted most of the
major organizations active in developing metallocene based products for specific
applications.

MR. JEHANGIR (JR) IRANI Senior Project Manager, obtained his M.S. degree in
Chemical Engineering from Texas A&M University. JR has several years of consulting
experience in polyolefins production and process development. As a project manager,
JR has successfully completed a number of projects involving technology evaluations
and market research opportunity analysis for the vinyls, polyolefins, polyurethane,
thermoplastic elastomers, and fabricated products for clients worldwide. He managed
the multiclient studies in the areas of Polyolefin Foams, TPO/TPVs -
Plastomers/Elastomers and Polypropylene Films.

ﬁ Chemical Market Resources, Inc.
7 Tel: (281) 333-3313 Fax: 333-3361




i

19e¢ - eee (192) 'xed gise-eee (182) oL | YD ™ ——— ——
"oU[ ‘s32IN0SaY 19)4BN [BOIWAYD @
12-€ Su0ISN|oU0)
le-€ sisAjejen ausso|ieleN-150d mﬁr PlOM 8u %ﬁmmm
12-€ uolyes0dio) 0oUM MO mm ” nE_NEmm
et "0 “eonAjere) sweyo-png i i
02-€ ABojouyos | AenbioN 8e-1 sulsjohiod-w jo Alddnggpuewag mmmcm.mmm mm Jaideyn
02-€ s|esiwsy”) sul{ apode] ce-l E_m_tmm
02-€ uonesodion preyjebug 8c-1 u> a
61-€ Auedwon oynusiog sepinog 8c-t sus|oAjod-w
61-€ >cmanO SSe|D Iyesy jo Alddng % puewaq ueadoing :7 Jaydeyn
61-€ uonesodion ‘_mEng 9z-1 sulafohjod-w jo Alddng uesuswy YUoN :9 Jsjdeyn
6L-€ s[eajway) JowAhjod [8GON 0Z)Y 9c-t MMNMLM%M%A mmuﬂ “Mw cmm%wo
gl-¢ sjuauodwoy "eje) "Bla|\ JO SI8oNPO0Id [BIIBWIWOT) FNHF _ QwEA_u mn_m Low vcmEmQ
Gl-€ senss| [eba pue Buisusor ”w” mhmEowmm"m_ ._ow WcmEmM
ere 1sAjeren ausoojeIB|N JO mm___Emn_w “mwﬁmwﬂ le-L saus|AyieAiod-w Joj puewieQ
9-€ uonezuswAijod suajAdoid M”” Suls|oAjod-w 10§ puewe( UBdLBWY wﬁm_ﬂ Hmw laydeyn
v-€ uonezuswAjod ausjAylg )
v-€ losinoaid ay) vﬁw uoHeAlOY 61-1 BusdojEIBN mc_mzmwm\w_mw%wmwﬂﬂ _L_MM_N
e j0 mEm_:Mrmo%ﬂmevw“MwMFﬂw\n,__ Buisn siawAjod paseg-ulje|O Buonpoid
g-€ sishieien ays-a|buIg "sA sisAjeien ausdo|ele L F”F wcwwwwmwo_nw %MH_UMS_MME Mm__ww_mu%m
- sishjejen suaooyjjelo o Juswdojenaq B AIOISIH Mw” mccw_o_bo_n_ w :moo__m_w_ﬁmﬁ_\w_o comedor,
Ve HoRonponl LE-L >>m._2m>o suijajoAlod mcmoo__m~m§ 1y 1e1deyn
SLSATVLVO INIO0OTIVLIW JO MIIAHIAO :€ HILAVHO om”” sAres emMw_wwoo:m%%ﬁwﬁmmm
9-2 eomwi ay} wouj %Mmmm%_ v N”" sishrered mcmw%%__ﬂwummmwﬂwﬁmw
9-¢ ojoulwia ] ausjAyiehiod
92 ApMis siy) ul pasn SuoneIARIqqY o1 mcmoow_ﬂﬂmﬂcm%owﬂ__ﬁwm meﬂhﬂﬂnﬂ
w-w ABoropoupaiy co_mwwmwmowm__w G-1 sisAjeien mcmoo__ﬂws_ ile] .m>mn_. vcm AioisiH
-2 vc:okmxwmm MBIABAQ) 1SAlBIED BUBd0|BIDN € J8ldey)
el uoneziuebiQ Apnis
NOILONAOHLNI :Z HILdVHO bl uononpo.ul
av-1 mwwzmuﬂo ma_muw_ac_m jo seljauep MaN . AHYWNNS JAILND3X3 ‘1 mm._.m<_.._o
8p-1  Suys|oAjod paseg-auadojfels|\ JO Si8onpoid .
J0 s1aoanpold Joj suondQ dibaellg
G-t puewsaq [ejol spual @ saibojouyda] ‘siael
Sb-1 sisAjeuy oibajens e Jeideyn
000 SHAWOLSV13 ® SNIJ3TOATOd
‘ON 3I9Vvd (pauod) SINILNOD 40 318VL SaAN3OOTIVIIAN Tva0o1D




t9g€ - €e€ (182) ‘xed ciee-cee (182):191 | HIND

4N

*aUj ‘S92IN0SaY JaNJE [eIIWaYD é

Li-L
L2
Si-4
Si-4
gl-
0L-4

9-L

9-L

Auedwon) jeoiwayD IO UOXX]

07 ‘si18wolse|3 moQ odnd

Auedwos) jesiwiayn mog syl

4'0°A Siswojseid-xaqg

S/v slealog

1obie ) Ji1s1uon/oBI3| (|jaseq

s[ediwdydodlad YNIJOLY
adoing - sua|oAjod-w JO $199NpoId
adolng - suysjoAjod-w 10} puewag

SNI43TOATOd-W HO4
ANVIN3A ® ATddNS NV3IdOdN3 :L H31ldVHO

SUOISNjOU0YD
Auedwon [eajwiayy) IO Uoxx3
d1 sfeoiway) Jeysinbg
'] ‘siswiolselg moQg wodng
Auedwo?) jesiwsyn moq syl
Auedwon jeojway) sdijjiyd uoiasyn
"ou| ‘sjediwsydonad VNIJOL1Y
uonoNpoJu|

SNI43T0ATOd-W

J0 SH3IONAOHd NVIIHINWV HLHON 9 H31dVHO

c9-S

09-§
8G-S
9G-§
95-§
£9-9
¢S S
8Y-G
ov-G
-
ev-S
A2

‘ON 39Vvd

suljsjohjod

8Usd0]|B_}aN 10} puUBWSJ UBOUSWY 'S
128M]004

[edipaiy

weo4

s1oNpold pap|oy uonosiu)
UOIJONJISUOY pUEB |BUISNPU|
9[|qe) pue aip

UONBIIPO JewA|od

s1aql4 USAOM-UON
Buibexoed-uoN

sw|i4 Yurys pue Bulipyoeans
Buibexoed poo4-uoN

(pauo)) SINIINOD 40 319Vl

9¢-G
61-S
61-S9

61-G
61-
cl-S
cl-§
cl-g

9-9

9-G

-G

16-v
0S-v
05-v
6v-¥
8v-v
8y-v
Sv-v

6e-v
Se-v
0E-¥
oe-v
oe-v
Se-v
6L-¥
9t-¥
El-v
El-v
cl-v

S-b

c¥

b-v

Buibexoey poo4
suoledlddy w4
uoneoddy asn-pul
Aq suljsjAjod auaooyelap 10} puewiaq
S19WO)Se|3 43 auadojiels
saus|AdoidAjod ausoo|elsiy
IdaH-w
slawolse|3
siawojseld
3Ida1iw
BolBWY "N Ul suljejoAjod auadojjela|y 10} puewaq
sausjAylai|od
uonoNpPoNY|

SVIIHINY 3HL
ul SNI43TOATOd-w 1o} ANVIWAA ‘S HIALAVHO

SUoISN|oU0)
uojjied
sedo ]
ensanD
xapu|
sisfjere) auaoojelay Buisn ape siswAjod 18yiQ
sisAjeje) suadojelsN
Buisn siswAjod paseg-uys|O Buionpoid
slowojse|g 43 ‘s9ssa00.d uoijonpold
$85S820.1d apeosSe ) uoleuiquo)
$9558004d 9seyd-sen
$85859201d jIng
ausjAdoidAjod ‘sassadoid uoilonpold
$9558001d 9SeuUd-Sen
sassaoold ANng
$9583204d UOHNN|OS
595890014 ainssald YbiH
auajALIaAjod ‘sS8001d UoONPold
$8559001d Uoljanpold suysjohjod
suysjoAjod-w Buissesold
sulsjoAjod-w jo saipadoid
uoNIoNpPOoIY|

SH3ZIJOILSV1d HOd ANVINIA NVIIHIWY HLHON ¥ H31dVHO

'ON 39Vd

(PAuod) SINILNOD 40 318Vl




Loee - ee€ (182) 'xed4 giee-gee (182) 0L | HINID

*2U| ‘$824N0SAY JaNJe [EIIWaYD @

LS6 SjuswwIo) pug
9G-6 sisAjejeD ayg-8|bulS jo sanaleA MON
95-6 SuljajoA|0d paseg-auado|felay JO Siaonpoid
GG-6 SulajoA|0d [BUOIIUBAUOY) JO S180NpPoId
25-6 suondo abejens
6v-6 S18onpold Jolepy jo suonsod jreuquiny |
£v-6 ABojouyos |
§s8201d Aq uononpoid
sausjAylaAjod paseg-auado|ielai JO sisAjeuy
£v-6 SUOISN|oU0Y — SisAfeuy oljojuod
V-6 S18WO}Se|d @ S1aWo)se|]
ov-6 ausjAdoidAiod
ov-6 seua|Ayiadiod
0p-6 sisliddng suls|oAjod suadojielsy Jo sisAjeuy oljiofiod
£€-6 slaonpold
ausjAdosdAjod ausoojels|y |BqO|D By} JO SHoYT
luswdojanaq 1sA[eje) ay} jo Juawissassy dibsreng
1E-6 sisAjeuy
1E-6 uoljezijerdlawiwon
aus|Ayiaf|od paseg-auadojelo|y
1E-6 salIARdY Buisuaor
LE-6 Sjusied JO JaquinN
sjualed auado|ielapy Aoy
62-6 slajaweled
asay) Bunenienz tof BUBIID BY} 2S00y
6c-6 SaNAlDY Juswdojareg
1sAjele) JO SjusWa|g SNOLIBA SSasSSY
62-6 s1aonpoid susjAyiaA|od
SUBJ0j[BISN 1BqO[D) B4} JO SUoy]
wawdojaas( 1sAjere) ayy jo Juswssassy dibajeng
61-6 suollsod ABojouyoa
:suijo|0Ajod4 paseg-ausdojeiay jo sieiddng
61-6 suolisod 19xiey
:suljs|oA|od paseg-auado|ela Jo sianddng
61-6 uonsod ABojouyoda | g 19BN JO JUBLUSSESSY
"ON 39Vd (Pauo)) SINIINOD 40 319VL

81-6
L1-6
91-6
91-6
91-6
91-6
G1-6
S1-6
v1i-6
V1i-6
£1-6
cl-6
Li-6
0L-6

"ON 39Vd

$189npoid suld|oAjod

auaoo||eiay Jo Juawssassy oibajeng
slawojse|]
slawojse|d
IdaTr-w

uedep
slawojse|q 43
suajAdoidAjod
siawojse|]
slawojse|d
3da1T-w

adoing
slawolse|3 d3 susdojeisiy
sauajAdoidAjog
3daH-w
slawojse|3
slawoise|d
3daTi-w
SEOUBWY 8y ]
MBIAIBAD

puewsq Ul spuai] ainin4

uonoNpPoJU|

SISATYNV JID3LVHLS 6 H31dVHO

PHOAA O 1S8YH — Sul}d|0A|0d-W JO SI18onpold
PHOM JO 1s8H — sula|oAjod-W 10} purwa(
suodu)

sauedwo) esauedep 18yl0

"P¥1 ssuisnpuj 8gn

Ui sjediwayy INsiN

sulyejojod uedep

uoielodion waydshjod uedep

Auedwo) 1swAjod puelr)

‘P11 ‘Auedwon ueder anjoAa]

Auedwon Aiisnpu| fesiway) iyesy
ueder - sulya|oA|od-W JO SI8INP0Id
uedep - sulja|oAjod-w 10} puewag

SNId3T0AT0d-W HOd
AGNVINEA ® ATddNS ISIANVCVN ‘8 HILdVHO

(PAuod) SINILNOD 40 319VL



roee - cee (182) :xed gree-eee (182):101 | HIND
*ou| ‘s@24nosay jajen [ed1way)

te-v
Oc-v

§58201d doo Aun|s sdijjiud

$58901d HOILHIVIOS
paouBApY S[BOIWSYD YAON JO OHBWaydS

8 -pSS80014uonn|og joedwos) uogleoiwelg ay) Jo dijewayos

Li-y
Sl-v
vi-v

8-¥

FAS4

8-€

S-¢

lC
S-¢

‘ON 3DVvd

§59001d UOIIN|OS X8jMmoQ 8y} JO dljewayog
10)oeaY ane[d0INY aInssald-YbiH e jo oljewayos
Jjojoeay Jejngn ainssaid-ybiH e jo onewsyosg
Buissaooid

Buung slswAjod Aq paousiadx] ewixXe ajey Jeays

saugjAyiafjod
Jo Joineyag |eoifojoayy jo uosuedwon sAleenyd

losinaald 1sAleies |4 sInsi Jo ainjonilg oiseq
sjshjeren alig-s|bulg paseg-auiw|-iq jJo sesnjonng
1sAjele) [odisiap @y} jo ainjoniis

Alddng 1sAjejen auaoojjelay ‘ainjonilg Asisnpu|
sjusuodwon) 1sAjelen auadojels|y Jo s1aonpoid
$1051n2814 1sAjeje D auado|elsy aAlejuasalday
Buiy do

8y} uo syuansgng snouep Buuniyes sishjeren nj-do

1sA|eren ausoo|elay

e Aq ausjidoid Jo uoiezuswA|od ay} 10} WSIUBYIBN

ausjAdoiyd uonezuswAijod
ay} 10} s1sA|eie ) auadojBIs JO SOUIBWIWAS

aus|AdoidAjod Jo suoneinbiyuog [eaiwsysoalals syl

uoluasuy| jo sanoy
a|qissod Buimoys ausjAdold jo uoiezuawijod
1sAjelen aua20|ielaN

B AQ ausjAyig Jo uonezuswA|od 8y} Jo wsiueyosyy

Apmig siu ut pasn suolielrsiqqy
ABojopoyiay yoseasay

b-v

SNIZd3TO0ATOd IANFOOTTVLIN JO MIAIAHIAO ¥ H3aLdVHO

cl-¢
LE-E
oL-¢
6-¢
8-¢
L€

9-€

S-€

I-€

SLSATVLVI INIJDOTTIVLIN JO MIAIAHIAO € HILdVHO

a4
-

NOILONAOYLNI :C H3LdVHO

"ON 1I9IHX3

(Pau02) SLIFIHX3 40 1SI1

05-1 5002 ‘uoibay Aq sulyejoh|od-w so) puewaQ [eqolD  ve-I
6v-1 5002 ‘sulyejohjod-w 10} puewaQ [eqojn  €2-}
Al 000z ‘uoibay Ag suys|ohjod-w 10} puewaq feqo|  ze-+
op-1 0002 ‘suys|oAjod-w 10} puewaq [eqojd  ig-t
-1 0002 ‘ueder ‘s180npoid suls|oAjod suadoj vl  02-4
vl uedep ‘siawo)se|] 10} }1SBI0 pue puewad  61-1
Lp-1 uedep ‘suoieoijddy
8S-puU3 Ul SIBUWIOISE|d 10} ISBD8I0H pue puewag  8l-1
or-1 uedep ‘suoneoyddy
9SN-pu3z U 34gT1-W 10} 1SBI8I0 pue puewag  Ll-|
6€- Luedep‘sulajoA|od BUSD0|BISN 10} 1SBOBI0H pUE puewag  g|-|
9e-1 0002 ‘adoing ‘s1aonpoid suljs|oAjod auadojjelsy  Si-i
Ge-1 adoing ‘ausjAdoidAjod 10} }seD8104 pue puewsd  vi-i
ye-1 adoing ‘siawo)se(] 40} }Se08I04 pue puewsd  £1-}
€e-1 adoing ‘suoneoyddy
9SMN-PuU3 Ul SIsWolse|d 10} 1SBI8I04 pue puewaq Zi-}
1e-1 adoing ‘suoneolddy
8s( pu3g ul 34Q17-W 10} Isedaio4 pue puewaqd |-l
62 adoin3
sulyjoAjod Busdo|BISN 10} ISEJ8I0H pue puewad  Ql-}
le-} 0002 "V'N ‘s190npoid sulja|oh|od suadojels N 6-1
Gz-1 "V'N ‘suoljeoijddy
S PU3 dd! 2Uad0|BIB 10} 1SBII0H puk puewa( 8-1
ve-L ‘v°N uoneosiddy
9S)-puUg Ul SIBWOISE|d 10} 1SED8104 PUB PUBWA(] -1
£2-1 'V'N ‘Siawolse|] 10} 1Se28104 pue puewaq 9-1
22-1'¥'N oyddy esn-pu3 ui 3dQw 1o} sedaiod Joj puews( S-1
02-1 V'N ‘edA] Aq suysjohjod suadojielsy Joj puewag 0002  ¥-t
GL-1 sausjAyiefjod jo
Inoiaeyag [esibojoayy jo uosuedwo) sanenend e-1
6-1 sjuauodwion) 1sAjele)) suad0|jela|A JO 189NpoId -l
-t $10SIn2aid 1sAfeleD auaoo||ela| SAleluasaidey 1-t
AHVWINS JAILND3X3 1 H3LdVHO
'ON 39Vd S1I19IHX3 40 1SI7  "ON 1IgIHX3

spuai] @ salbojouyoa] ‘siaxiep

0002 SH3IWOLSVY13 ® SNIJ3TOATOd
SaAN3IJO0TIVLIN TVLHOTO



41 M\

toee - ece (192) :xed crec-eeec (182) 0L | YD ™™ —
*aU| ‘S221N0SaY 19| |BIIWdY) @
Li-S 'V'N ‘3dQH auadojfeisy J0j puewaq  €1-S
91-§ ‘v'N ‘Siawolse|] 10} }SB08104 puUE puewag  2L-§
Si-G ‘V'N ‘S18w0lse|] Joj pueua( L1-S
vi-S "¥'N ‘suoned||ddy
8SM)-pu3 Ul 5IaWO0ISe|d 10} }SB08I04 pue puewad  0L-§
¥9-6 V'S ‘suoijeo)ddy €1-6 "V'N ‘suoneolddy esn-pu3g ul siawolse|d Joj puewa(] 6-S
9s-pu3 Ul Id@TIW 10} }SB0I04 pue puewaq  0¥-§ -G "V'N ‘suoijeod)ddy
£9-9 leamjood :sishjeuy ainquiv-mnN 6€-S wyl4 ut 34gTw 1o} jsedslo4 pue puewsg 8-G
19-G [edipapy :sisAjeuy aInquUIY-HINY  8€-G OL-S “¥'N ‘uonedyddy
65-9 weod :sisAjeuy anquuy-inN -~ /&-S 9s8N-pu3 Ul 34gT1W 10} }sed8i04 pue puewsg L-S
LGS sjonpold papio uonoslu] isisAjeuy ainquiv-NN -~ 9e-G 6-S "V'N ‘suoiedljddy esn-pu3g ul 34Q1W 10} puewsQ 9-9
SG-G uononAsuoY g feuisnpu] sisAjeuy ainqUIY-HINN-~ GE-G 8-G "V'N ‘sulje|ohlod 8uadojjeia|y 1o} }sedaio pue puewsq S-S
¥S-G 8|qeD @ AN sisAleuy aINGUIY-HINW ~ ¥E-G L-S "V'N ‘swiid suyajohjod eusoojjelsy 10} puewsqg ]
S-S uoneoljipol JswAh(od :sisAjeuy ainquuy-HNN -~ €€-G G-G  'V'N @sn-pu3 Aq suyajohjod auadojiels\ 10} puewieq  2-€-S
6%-G s1aqlj UBAOM-UON :SisAjeuy aIiNQURV-IINN ~ 2€-G -G "V'N ‘8dA | Aq sulsjohjod auadojjels |y J0j puewaq 0002  +-€-S
Iv-S Buibeyoed-uopN :sisAjeuy singuiv-iiN~ 18-S €-G "V'N ‘suljs|oA|od auadojieiay 10} 1SB08104 pue puewag 2-S
Sv-G sw|i4 yolang :sishjeuy anquiy-INN-~ 0e-§ ¢S "V'N ‘adA ) Aq suyejohjod auado|elsi 40} puewa( L-S
vp-g Buibexoed poo uoN :sisAjeuy aINQUIV-ININ ~ 62-G
1¥-S Buibexoed SYOIH3NV 3HL NI SNIF3TOATOd-W HOd ANVINTQ S H31dVHO
Apuen pue poo4 yoeus :sisAjeuy sINQUIY-INN ~ 82-S
ot-S sayonod :sishjeuy ainquiv-iinN_~ £2-§ VA2 sJawoise|3 d3
86-6 SapnIIXaon) JdaH :sisAjeuy aiNqQURV-IINN~ 92-S paseg-auaoojielapy Huionpold 10f S$820id UoNNOS  GZ-¢
9e-g 8899y :sisAleuy SINQUIY-IINN ~ G2-§ o-v slawojse|q 43 buronpoid 10} ssao0ld aseyd-sen  ve-v
ve-G Annod 3 yea :sisAjeuy alnquiy-linN-~ $2-S 14717 siawoise|3 43 Bulonpoid 10} ssaooid Hing  €2-¥
ce-§ sbeg aonpoid N ysal4 sisAjeuy sinquiy-iinN~~ €2-S VA o 2 slawiolse|g 43 buionpoud 10} $S9201d UORNIOS  22-¥
0e-S SpPo04 uszoi4 :sisAjeuy aNqURV-IINN  22-S b $$800.d |0dAH INSU BU} jo oneWBYIS  LZ-b
8¢-S sbeg a2] :sisAjeuy alnqQUNY-INN 12-S ov-v ssaoold ausjAdoidA|od Jeisiog  Og-v
G2-S V"N suonesijddy asn-pu3 ul 8e-7Ss920.1d auajAdoidAjod jodusyds s ||oluoly JO onewsyos  6L-v
slawolse|g 43 auad0|[el9| 10} ISBI8I04 pue puewag  02-S /E-b ssaooid Aojeien 8l
¥2-SV'N'8sN-pu3g Ag SIaWolSe|3 43 suado|[eIdN 10} puewdg  61-S 9e-b ssaoold ausjAdoidAjod jodiun  /L-b
£€2-G  'V'N ‘@snN-pu3g Agq dds susdojela|y 10} puewaq 0002  81-S ye-v $5900id UajeAoN sJobie] jo onewsyss  gl-p
22-S ‘v'N ‘uonies)ddy ey $S80014 susjAdoidAjog suaaouuy ay} Jo onewdyos  Gl-v
8SM-pu3 Ul dd! uad0|[el8i 10} ISED8I0H pUB puBwWa(]  /|-S Le-¥ $s900id ausjAdoidAjod ying oususy)y  pl-p
l2-G suoneonddy esn-pu3j ul dd! ouado|jels o) puewaq  91-§ 62-v $S8001d ausjiayds S JISIUOW JO dnewaydoS  €l-p
02-S "V'N ‘edA} Aq ausiAdoidAjod ausdojeigy J0f puewag  GL-G 82t $59201d Jd 8SBUd-SBL) aUdAOUU| 8Y] JO dljewWayYos  gl-¥
8-S "V'N uonedyddy asn-pu3 9¢-v §$8001d 3d 8seyd-seD |odiun ay} jo onewsyos |-
ut 3d(H @uad0jBIS| 10} ISED8I04 pUe puBwWBg  VI-S ve-v $S8001d dusjAylaf|od Jeisiog auj Jo anewsyds  OL-v
£2-v $5900.d JdH Uszniep-[jopuoii-uessiN 6-v
(pauo)) S H3LdVHO
(P3U0D) ¥ HALAVHO
‘ON 3OVd 'ON L1g9IHX3
(puo?) s1igIHX3 40 1S ‘ON 39Vvd "ON lIgIHX3

(pauo)) s1igIiHX3 40 1SN



111\

1oge - €€ (182) :xed eiee-ece (182) ‘1oL | HIANID
*JU| ‘S324N0SaY J9NJeN |ediwayd @

52-6 sialddng siswolse|g
¥ siswolse|d Jo uosod AbBojouyoa] g 19x4elN

£2-6 slaliddng susjAyieAiod
auaoo|eIay Jo uoiisod Abojouysa ] B sioxiep

12-6 adolng pue "y'N siaiddng susjAyeiiod
aus0|[ela|\ Uo uolsod ABojouyss | 3 19x4ep

16 000¢ ‘edA | Aq asusjyieAlod-w Joj puews( [eqo|D
9-6 0002 ‘@sn-pu3 Aq s,0d-w 10} puewaq [eqoj
g6 000z ‘uoibay Aq suys|oAjod-w Joj puews( [edo|D
£-6 0002 ‘suljs|oAjod-w Joj puewsa( [eqo|D

L6

9-6

G-6
V-6
£-6
26
1-6

SISATYNVY O1D3LVHLS 6 H31dVHO

61-8 PHOA JO 1S9y ‘SISWO)ISE|] 10} }SBO8I0] B puewad  ¥1-8
81-8 PO JO 1S8Y ‘Slawolse|d 10} 1SBI8I0 @ puewsg ¢€1-8
L1-8 MOod
suoneolddy asn-pu3 ul 3dQ771-W J0j Isedslo4 g pueweq  ¢gi-8
91-8 Jljloed BISY Ul 8|de|leAYy aulT jonpoid ailje smoq  11-8
GL-8 Jljloed BISY Ul 8|qE[IeAY 8ulT Jonpaid Ajuyy smog  0L-8
y1-8 J1jioed BISY Ul 8[gE|ieAy 8UIT JONPOoId paadxy 6-8
£1-8 JHI0ed BISY Ul 8jge|leAy s8pely) JoWOlse|d 10EXT 8-8
0l-8 ale|S 8pely
3d@T7-w enjoAg ay) jo saiuadold |eaishud /-8
8-8 0002 uedep ‘s1aonpold sulyajoAjod auado)ielsiy 9-g8
9-8 uede ‘sisw0ise]] 10} }SEI2104 ¥ puewa( G-8
-8 uedep
‘suoneolddy asn-pu3 ul siswojse|d 10} 1Sed8104 3 puewaq y-8
v-8 uedep
‘suoneodiddy asn-pu3 ui 34aT1T1-W 10} 1sed8104 B puewaq €-8
e-g uedep ‘suljajoA|0g ausdo|elap 10} 1SEID10 B puewa( 2-8
2-8 ueder ‘adA] Aq suljo|oA|od auadojelapy 10} puewaq L-8
SNId3T70AT0d
-W HO4d ANVINTIA ANV A1ddNS ASANVIVYP 8 HILdVHO
02-L adoin3 ul s|qe|leAy 8je|S 1onpold pesdx3  €l-L
(pauod) L HaLdVHO
'ON 39Vd "ON ligIHX3

(p,u0Q) S118IHX3 40 LS

6l-L adoung uy sjqejieay auln onpoid Ay s.moQ
8l-£L adoing ul ajgejieAy aulT 1oNpoid 83 s,moQd
ol-L adoing ui 9|qejieAy Siawoise|d 10ex3
vi-L ‘ aur 1onpold suaooejep stobie
ci-L aulT 1onpold uaxajn s,oeus|]
6-. 0002 adoing ‘siaonpoid Suljd|0A|od auado|eldN
8-/ adoing ‘susjAdoidAjod 10} 1SeO8I0H R puBwWa(]
-1 adoing ‘siswio)ske|] 10} 1Sed8104 g puewsd
G-/ adoing
suoneolddy asn-pu3 ul S18W0iSE|d 10} 1SBI8104 @ puewag
-/ adoin3

suonesiddy asn-pu3 ul 34QT17-Ww Joj 1sed8104 @ puewsqd
g-/ adoing ‘suljejoh|od auado|elay 10} 1SeI8104 § puBWaQ
2-, adoing ‘adA] Aq suys|oAjod ausdojeis|y 1o} puewaq

SNI4370AT0d-W

cl-L
11-4
04-£

b-L

£-L
L
b-L

HOd4 ANVIW3A ANV A1ddNS Nv3dOodn3 L H31dVHI

£2-9 8UI] 1ONPOId BABIYDY S [IONUOXX
12-9  "V'N Ul 8|ge|leAy 8ur 19npold Peaoxd SIGoNuoxx3
61-9 V"N Ul 9jqe|ieay

8ul 1oNpoId S18Wwoise|] 10X S JIqONUoXX3
G1-9 dI |9PION ,Siswoise|q Mo Juodng jo saluadoid feadAL

¥L-9 aun jonpold abefug siawolse|q moQg uodnd
€1-9 aulT 1onpold 83 smo(q
c¢k-9 aulT onpoud siewolse|d Aluly smoQ
0t-9 sulsey jOvdW
‘sdijjiyg uoJaayy jo satuadoid [edaishyd [eulwoN

L-9 ole|s

apelr) susdeuld S,YNIJOLY jo semadold [edsAyd
9-9 aje|S apeln dds S,YNIJOLY jo seladold fedisfud

$-9 0002 "v'NadA1 Ag

Auoede) sulajoAjod paseg-ausdo|jelaly Jo umopyealqg

€-9 0002 "V'N ‘s1eonpoud Aq suys|ofjod peseg

A ausoojelsy Jo Aloede) jelusiod Jo umopyeald

29 0002 V'N ‘siaonpolid sulja|oAjod susdo|eloiN
SNI4370A10d

L9
01-9

8-9
L-9

-w 40 SH3IONAOHd NVIIHIWY HLHON 9 H31dVHO

"'ON 3DVd
(p,yuod) sLIGIHX3 40 1SI

"ON LigIHX3




L9€€ - €€ (182) :xed £iree-eee (182) 180 | YIND
*ou] ‘S924N0SaY JONIe [BIHWBYD @

zd

$G-6  S.0Od-W 8zi{elolawuior) o) 19 A 9AeH ey) seiuedwo)
ed :suoyg weawdojpaaqg 1sAjele)-ausdo|eldy JO SNBSS 62-6

£5-6 $,0d-W pazijeiolawwol) aseH jey] saiuedwo)
:supoy3 awdojaaa( 1shjeren— auadojjelaN Jo sNIBIS  $2-6

N\ / 8v-6 000z ‘ABojouyoa |,
. N —— $8820id AqQ sausjAyieA|od auadojelsy io} Ayoede) feqo|n  €£2-6

Lv-6 000z ‘ABojouyoa ).
859901 AQq saus|Aylek|od auaoojels|y Jo} puewa( [edol  22-6

9v-6 auIn Jonpoid
8UB20||BI8IN S,MO(] 10} SISAjeuy OI|0jU0d SPIMPHOM  L2-6

Y Sb-6 aur 1onpoid
_ 8UB20|[BI8IN S |IJONUOXXT 10} SISAJeUY OI|OjU0d SPIMPUOM  02-6

yv-6 slalddng uisay siawojse|q
Q SISWOo)Se|d SUado||eIaly 10} SISA|euy Ol|OjUOd SPIMPHOM 616

10sindaid 1sAjeie) |4 s, INSHI J0 ainjonuys diseqd 6 sJayddns ulsey
augjAdoidAjod auusoojela|y 10} sisAjeuy OljojlOd OPIMPHOAM,  8L-6

Lb-6 siaiddng uisey
& 3dQT7 eusojjels 1o} sisAjeuy Ol|0jUOd BPIMPHOM  L1-6

°

%% o R S ., %\. 6£-6 ausjAyehlod — sHop3
L & 4%@ %m« & .9%. .,%._o %@ & o ABojouyoa | 1sAjeren asuaodo|elaly Jo sisAleuy  91-6
——yr - . ) 0 8€-6 pazifeuliop ‘sa100S paiyblam IIBI8AO  G1-6
S G e D D 1E-6 $91008 palyblom pue mey j[eISAQ  V1-6
35 S5 5! e 1 S5 i 9e-6  "yoe| woddng isAeie) Joj $8100G pajybiom pue meyd  €1-6
= . FH—tH L o 5€-6 sisAe1e009 1o} $8100G paiyblap pue mey  g1-6
HH H o $£-6 SI0SINda.d auadojjelay 10} Sal0og pajyblapy pue meyd L 1-6

HH M 82-6 slaljddng suajAdoidijod
et o aua20|jejapy JO uolisod ABojouyoa] B 1%eN 016

55 I i< 126 , sialddng susjAdoidAjod
o auaoo|jelay Jo uonisod ABojouysa] g 1oxiep 66

o  romey oD oS H b 92-6 siaddng si1awolse|] B siswoise|d
H oL auaoojela\ Jo uonisod ABojouyos] g 19eN 8-6

HH 08
il N (Pauo)) 6 HILAVHO
oot 'ON 3DVd "ON 1igIHX3
eusjAyieiiod-so}3 ABojouyoe | 18A[B1eD BUSIO|RIGH §O SiSAjRUY A—u.u:OUv s1giHX3 40 1S




GLOBAL METALLOCENE
POLYOLEFINS & ELASTOMERS 2000

MARKETS, TECHNOLOGIES AND TRENDS
ORDER FORM

PROJECT 2K231
Mail order form/payment to: Telephone Inquiries: 281 333-3313
Chemical Market Resources, Inc. Fax Inquiries: 281 333-3361
1120 NASA Road 1, Suite 340 Wiring Instructions:
Houston, TX 77058-3320 Horizon Capital Bank,

P.0.Box 57730, Houston, TX 77598-7730
ADA Nr: 113023945; Acct Nr. 78581

The report was issued in the FOURTH QUARTER of 2000. Companies subscribing to
the study are entitled to the purchase price of $12,000. The subscription price includes
a summary update in the second quarter of 2001 at no additional charge. Additional
copies will be available for $350 each.

Subscribers agree to treat the contents of this report as confidential, not to be revealed
to any person outside the subscriber organization, and to certify the report will be used
solely by the officers and employees of the subscriber or majority owned subsidiaries
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ABOUT OUR COMPANY ...,

CHEMICAL MARKET RESOURCES, Inc., was founded in 1990 to focus on the areas of
marketing research and strategic planning. Our global clientele is concentrated within the
chemical, petrochemical, plastics and related industries.

Prior to joining CMR, Inc., our associates held responsible positions in the chemical and allied
industries. Our professionals have strong technical backgrounds combined with hands-on
business experience. Compilation of data, strategic analyses, writing, and editing are conducted
entirely in our state-of-the-art facilities in-house to assure quality control at each stage of
development. Our strength is in providing our clients close interaction to maximize effectiveness.
We provide in-depth analyses unparalleled in the industry in a cost-effective and timely fashion.

Our Recently Completed Multiclient Studies:

1. APP/APAO and SB Copolymers vs. New Generation Polyolefins, Markets,
Technologies and Intermaterial Competition Trends 1995-2000

2. New Generation Polyolefins - A Bimonthly Global Review of Markets, Technologies
& Trends — Ongoing since 1995

3. Intermaterial Competition of Fiexible PVC, TPEs and EP(D)M Rubbers vs. new
Generation Polyolefins - North America, Europe and Japan - Markets, Technologies
and Trends 1996-2000 — The Classic Study

Worldwide Markets, Technologies & Trends Reports on (On-Going)

4. Polypropylene Films 5. High EVA Copolymers

6. Tie Layer Resins 7. Polypropylene Fibers

8. Polyolefin Foams 9. EP Elastomers

10. Acid Copolymers & lonomers 11. Metallocenes 2000

12. Barrier Resins and Films 13 TPO, TPVs and Plastomers & Elastomers

NEW GENERATION POLYOLEFINS GLOBAL BIMONTHY REVIEW
(Sixth Year in Publication)

7990-2000

Reach us at Tel: (281) 333-3313, Fax: (281) 333-3361

Website: www.CMRHouTex.com
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