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Market Study:
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The newest study from Ceresa-
na Research covers the plastic
grade LLDPE (linear low density
polyethylene). Due to its excep-
tional technical characteristics,
LLDPE covers nearly all traditi-
onal markets for polyethylene.
LLDPE is primarily used in the
production of films. Product
applications in this sector ran-
ge from agricultural films, saran
wrap, and bubble wrap, to multi-
layer and composite films.

After LLDPE revenue in certain
world regions fell by 20 to 30%
in 2009, to a combined total of
less than 17 billion € (24 billion
US-$), we expect to see sub-
stantial growth again starting in
2010. The Asia-Pacific region
will continue to be the largest
market and increase its share
of global consumption to more
than 50%. Industry in China will
be the driving force of the LLD-
PE market. Even if past growth
rates are not expected to be
regained quickly, we anticipate
dynamic development in the
processing and production of
LLDPE: Alone in China capacity
increases of roughly 2.7 million
tons are planned by 2012. Inthe
Middle East, LLDPE production
is expected to grow at a rate of
more than 9% per year. In con-
trast, Western Europe and North
America are not likely to regain
their peak production levels from
2008 by 2016.

Worldwide LLDPE revenue in billions of US$, divided by region

between 2000 and 2016
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In brief

* The multi-client study concise-
ly presents the most important
information on the different
types of LLDPE, their advan-
tages, and application possi-
bilities, as well as legal situ-
ations, certifications, disposal
and recycling.

+ Data on the LLDPE market is
prepared quantitatively with
regard to consumption, the
most important application
areas and markets — including
prognoses up to 2016. Reve-
nue and prices are each given
in € and US$ values.

* LLDPE consumption, divided
by application area, is exa-
mined in detail for the world
and 7 world regions — and ad-
ditionally for the 12 countries
with the highest revenue.

* Valuable data on production
and capacities, as well as im-
ports and exports is provided
for 67 countries.
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 This useful reference work of-
fers 80 profiles for current and
future manufacturers, with
information on each product
portfolio, as well as current
and future capacities.

« The company profiles are
structured accordingto contact
information, product ranges,
and corporate integration.

» Some of the 80 manufacturers
include, among others: Bo-
realis, Braskem, ExxonMobil
Chemical Company, Formo-
sa Plastics Corp (FPC), GAIL
(India) Limited, INEOS Group,
LyondellBasell Industries, Mit-
subishi Chemical Corporation,
National Petrochemical Com-
pany, PetroChina, Reliance
Industries, SABIC, Sinopec,
The Dow Chemical Company.
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1 Basics

1.1 Background and Chemistry

Outline of this Section:
- Definition of polyethylene grades
- Brief History

Polyethylene or Polyethene (PE) is a milky,
thermoplastic polymer. It is the most commonly
is primarily used in consumer goods like plastic b
Union of Pure and Applied Chemistry Nomend
Number 9002-88-4. PE is a polyolefin or a satur:
in a catalytic process through the polymerization
specifically, it is a combination of ethene homopol
small proportions of olefinic comonomers.

The simplified chain structural formula of the primg
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This thermoplastic material is composed of carbon and hydrogen atoms joined
together by the formation of high molecular weight products. Methane gas is
converted into ethylene, then into polyethylene following the application of heat and
pressure. The longer the primary chain, the greater the number of atoms, and
consequently, the greater the molecular weight will be. The molecular weight, the
molecular weight distribution and the amount of branching determine many of the
mechanical and chemical properties of the end product.

The extent of branching determines the degree of crystallinity, which in turn affects
density and other properties. Polyethylenes are thus usually classified according to

Vol. I / Chapter 1

All important, fundamental
information regarding
LLDPE — compiled over-
view

2 Market Data — World

reached approximately X million tons in 2008, follq
year (Graph). The processing industry in the Asi
market in 2008, accounting for more than X% of
America (X%), and Western Europe (X%). We ex
an average annual rate of X% starting in 2008,
year 2016.

mio. tons
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Worldwide consumption of LLDPE totalled X million tons in the year 2000. Demand

2010p 2012p 2014p 2016p

Vol. |/ Chapter 2

Comprehensive market
data on world regions —
each with information on
consumption and revenue
totals, prices, production
and capacities, trends, and
market dynamics
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Graph: Worldwide LLDPE consumption divided by region from 2000 until 2016

Market share in the Asian Pacific is anticipated to increase an additional X
percentage points by 2016, whereas North American LLDPE processors will see a
drop of X percentage points in the global market. Market share in Western Europe's

processing industry is expected to fall by X percentage points.
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3.1.6.2 Production and Capacities in Germany
XX million tons of LLDPE were manufactured in Germany during the year 2000

(Graph). The largest production amount as of yet took place in 2006, with just less
than XX million tons. LLDPE manufacturers in
West European production in 2008, with a volu

likely fall to XX million tons by 2016. While an av|
achieved from 2000 to 2008, a decrease of XX

mio. tons
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Graph: Production of LLDPE in Germany from 2000 until 2016

Company Capacity without Swing [Capacity of Swing Plants
Plants

SABIC XX.000! XX.000!

INEOS Group XX.000! XX.000!

Dow Chemical XX.000! XX.000!

4.9.1 Country Profiles — Applications: China '

expect Germany to produce XX million tons in 201 VOl . I / Chapter 3

2008 and 2016, Detailed country analyses
— with numerous tables
and graphs covering con-
sumption and revenue,
production and capacities,
imports and exports

China's processing industry is the world's larges™
than X million tons consumed in 2008. The mos

share of LLDPE demand. X% was used for the

while other applications, such as coatings, toys

Graph: Demand of LLDPE in China from 2008 until 2016, divided by application

While manufacturers of LLDPE products have profited considerably from exports in
the past, the importance of domestic demand will increase considerably in the future.
Processors in China have been impacted by foreign trade, through falling demand in
the Unites States and Europe, resulting in lower production numbers and a rise in
stock holding. However, only a portion of LLDPE processors were affected by this.
While for example, the production of industrial films achieved relatively small growth,
the volume of food packaging films increased substantially. The processing industry

profited here from growing demand in retail, as well as

X%, is made up of film and bag manufacturers, VOI I / Chapter 4

goods had a share of X%. Concise market data for
LLDPE applications —
L .
- structured according to
: world regions and the most
im important countries
.g! |
) _ »
[} :l
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2000 2002 2004 2006 2008 2010p 2012p 2014p 2016p
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5.5.3 India
4.9 Country Profiles - Applications
4.9.1 China GAIL (India) Limited
492 France 16 Bhikaiji Cama Place
4.9.3 Germany New Delhi 110 066 Vol. Il / Chapter 5
4.9.4 India ndia
495 |ta.|y Tel. 91 11 26172580 o _
4 9 6 Japan Fax 91 11 26185941 f_TXtefnSIve Comp?ny pro
497 Poland o T gioninasom iles for 80 manu actu_rers
4,98 Russia T — with sales and earnings
.. ussli - 0
4.9.9 Spain figures, product ranges,
4910 Turkey Foundation 1084 production facilities,
4.9.11 United Kingdom Staff SR cooperations, and new
49 12 USA Turnover 08 INR XX billion (gross sales: developments
Turnover 07 INR XX billion (gross sales:
Turnover 06 INR XX billion (gross sales: fis
VO I . I I Earnings 08 INR XX billion (profit after tax: fiscal year ended March 08)
Earnings 07 INR XX billion (profit after tax: fiscal year ended March 07)
5 Com pany Profi Ies Earnings 06 INR XX billion (profit after tax: fiscal year ended March 06)
5' 1 Western Europe Divisions, The company is divided into 3 business units:
5.1.1 Austria (1 Producer) Productrange e ['sgra'jaih R
. and other liquid hydrocarbons
5.1.2 France (1) ¢ Petrochemicals
513 Italy (1) Ethylene, propylene, butane, HDPE, LLDPE, LDPE (future
514 Spaln (1) product), EVA (future product)
5.1.5 The Netherlands (4)
The company is also active as a provider of natural gas-based

5.1.6 United Kingdom (2) -
5.2 Eastern Europe

5.2.1 Russia (2)
5.3 North America

5.3.1 Canada (2)

5.3.2 Mexico (1)

5.3.3 USA (4)

R

5.4 South America

54.1 BraZ“ (3) Site / Plant (current) Capacity (Ions/year)/_‘ian—Up
542 Chlle (2) Pata, Auraiya, India XX,000 (swing plant)
5.4.3 Venezuela (2) (HDPE/LLDPE) Vol. Il / Chapter 5
5.5 Asia-Pacific Total capacity (currently)  [XX,000
5.5.1 Australia (1) .
5.5.2 China (8) Site / Plant (planned) Capacity (tons / year, List Of Current LLDPE
5.5.3 India (6) Pata, Auraiya, India XX,000 + XX,000 prOdUCtlon faCIIItIeS —and
5.5.4 Indonesia (2) (HDPE/LLDPE) prognoses regarding future
5.5.5 Japan (6) Kochi, Kerala, India XX,000 (swing plant) Capacities
5.5.6 Malaysia (2) (HDPE/LLDPE)
5.5.7 South Korea (7) Lapetkata, Assam, India | XX,000 (swing plant)
558 Taiwan (2) (JV Brahmaputra Cracker |(HDPE/LLDPE)
559 Thailand (2) and Polymer Limited) [XX% of XX,000]
5.5.10 The Philippines (1) TR [pos
5.6 Middle East
5.6.1 Iran (2) Type: LLDPE/ Application Trade Name/Grade
5.6.2 Kazakhstan (1) Ind., milk and misc. packaging. general purpose, lamination G-Lenell
5.6.3 Kuwait (2) F205009
56.4 Qatar (3) Lamination film, cling film G-Lenell
5.6.5 Saudi Arabia (2) F20AN009
566 United Arab Emirates (2) Extrusion coating on HDPE fabric G-Lenell
5.6.7 Uzbekistan (1) _ I ittt
57 Africa Water storage tanks, chemical tanks, bins, industrial|G-Lenell
components, toys R35A042
571 Algeria (1) Nonr:)lack wa:ei,tanks, road dividers, outdoor toys G-Lenell
5.7.2 Egypt (1) 350042

5.7.3 Libya (1)
5.7.4 South Africa (1)
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Deciders benefit from
our studies

* Business Management

* Engineering / Production

« Strategic Planning

+ Research and Develop-
ment

+ Market Research / Marke-
ting

+ Sales

* Purchasing

* Import / Export

12 reasons to order today

Get the most extensive over-
view of global markets

Find current prognoses for sin-
gle application areas and pro-
duct lines until 2016

Gain an objective and detailed
analysis of factors which influ-
ence your business

Recognize chances and risks
Use data for the world market
and single regions

Be informed about research
and technology trends

Further Market Studies from Ceresana Research

(More Infos: Click covers)

Plasticisers

69 Products; 145 Producers; 1
Vol., 273 Pages, 19 Graphs, 18
Tables; from €995; 08/05

Solvents
77 Products; 270 Producers; 1
Vol.. 452 Pages, 80 Graphs, 8
Tables; from €1.295; 01/06

Flame Retardants

44 Products; 241 Producers; 1
Vol., 627 Pages, 82 Graphs, 33
Tables; from €1.295; 07/06
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Market Study:
Antioxidants

Market Study:
Polypropylene

Ceresang”
Research

Caredana”
Radadrzh

Pigments

300 Products; 250 Producers; 2
Vol., 1.154 Pages, 53 Graphs,
56 Tables; from €1.895; 12/07

Antioxidants

90 Products; 68 Producers; 1
Vol., 505 Pages, 53 Graphs, 3
Tables; from €1.895; 04/08

Polypropylene
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64 Countries; 101 Producers; 2
Vol., 1.030 Pages, 313 Graphs,
118 Tables; from €1.895; 06/08

Be duly informed of take-overs
and innovations

Use reliable information (e.g.
prices, turnover, volumes) for a
successful business plan

Learn about the most impor-
tant product lines and applica-
tion fields with their single con-
sumption quantities

Gain a detailed description of
LLDPE: performance, usage
and requirements

Analyze technical and toxicolo-
gical product characteristics

Be up to date with the most im-
portant manufacturers through
a multitude of company profiles

Fillers

21 Products; 702 Producers; 2
Vol., 1.074 Pages, 88 Graphs,
28 Tables; from €1.995; 07/07

Market Study:
Polyethylene -
HDPE

/
/
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Polyethylene - HDPE

65 Countries, 100 Producers; 2
Vol., 994 Pages, 285 Graphs,
99 Tables; from €1.895; 09/08
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About us

Ceresana Research is one of the
world's leading industrial market
research institutions. We assist de-
cision makers and strategists: Com-
prehensive information and objec-
tive analyses provide a basis for an
enduring competitive edge.
In addition to multi-client studies, we
also offer commissioned studies ac-
cording to an individual client's spe-
cifications: our core competencies
include chemicals + plastics + ad-
ditives + commodities + materials +
industrial components + packaging
+ construction materials.
Companies, institutions, and associ-
ations from more than 40 countries
have already profited from our glo-
bal market data and well-founded
prognoses.
When will you use our knowledge?

Profit by our Studies

« Basis for successful business

management
+ Strategic recommended courses
of action
* Reduce company risks
* Learn about changes in advan-
ce: Take action now instead of
having to react later
* Optimize purchasing, production,
technology, service, and commu-
nication
* Improve competitiveness and
company success
» Assess future and already com-
pleted R&D Projects
* Powerful arguments for the ap-
plication of private and public
capital
* Objective data for selected publi-
cations and press releases

Further Market Studies from Ceresana Research

Market Study:
Polyvinyl Chloride

Ceresana
Research

Polyvinyl Chloride (PVC)
61 Countries, 122 Producers; 2
Vol., 977 Pages, 364 Graphs,

Market Study:
Bioplastics

Ceresana
Research

Bioplastics

7 Countries; 12 Product lines, 77
Producers; 1 Vol., 400 p., 80 Gra-
phs, 32 Tables; from €1.495; 06/09

The studies are particu-
larly suitable for

* Manufacturers, retailers and dis-
tributors of plastics
» Suppliers of feedstocks and ad-
ditives
» Users of plastics, e.g. manufac-
turers and sellers of packaging,
laminated films, coextruded
films, protection films, display
films, bags, sacks, containers,
lids, closures, cable insulation,
sporting goods, housewares,
hygienic articles, toys, medical
products
* Investors and analysts
« Organizations and authorities
+ Associations and institutes

Ceresana
Research

Technologiezentrum
78462 Konstanz
Germany

T +49 7531 94293 0
F +49 7531 94293 27

info@ceresana.com
WWW.ceresana.com/en
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64 Countries, 63 Producers; 2 Vol.,
690 Pages, 287 Graphs, 87 Tables;
from €1.895; 03/10

67 Countries, 80 Producers; 2
Vol., 830 Pages, 305 Graphs,
100 Tables; from €1895 €; 03/10
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Vol., 850 Pages, 300 Graphs,
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