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O Nexanr

Today’s presentation

" What is the current market outlook for low density polyethylene?
" EVA — How is it produced and who are the suppliers globally?
" Where is EVA used and what is the demand outlook?

" What is the outlook for EVA in Asia Pacific?
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O Nexant

What is the current market outlook for low density polyethylene?




Polyolefin demand is interlinked with economic growth © Nexanr

particularly within developed markets

Global Polyolefins Demand Growth and GDP Growth Estimated global demand CAGRs for
Annual Percentage 2016-2025 are:
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Polymer consumption growth is driven by economic growth, or in more developed countries,
by industrial production indices and consumer trends. Estimated global GDP growth for 2016-
2025 is 3.1%, while Asia Pacific is 5.1%.
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LDPE now accounts for only about 41% of the combined ¢ Nexant

LDPE/LLDPE market

Global Polyethylene Demand, 2016 Global LLDPE and LDPE Demand
Volume = 91 million tons Million tons
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O Nexanrt
Global LDPE demand is forecast to grow at an average .

annual rate of 2.7% to 2025

LDPE Demand Growth by End-Use, 2016-2025
Percent Volume Growth
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LLDPE has not penetrated extrusion coating applications as it has for film. Film applications will

remain the main demand growth driver.
May 2017 5



O
Emerging economies will capture most of demand growth Nexant

for LDPE and EVA

Regional LDPE and EVA Demand, 2016 Global LDPE and EVA Demand, 2016
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Asiais the largest consumer of LDPE and EVA.
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EVA - How is it produced and who are the suppliers globally?




EVA is produced in both autoclave and tubular reactors 9 Nexant

using LDPE process technology...

Tubular/Autoclave
VAM

Installed EVA Capable Capacity by Process Type
2009 2015 2020

mm Autoclave
mE Tubular

= Autoclave - high copolymer concentration in the final resin, or
= Tubular - economy of scale is the major consideration (and higher copolymer

concentrations are limited) ey 20178



Vinyl acetate monomer is forecast to grow at an average

of 3.5% per year over the next 5 years

O Nexant

Global Vinyl Acetate Demand
Volume = 6.6 Million tons
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Asia Pacific accounted for 62 percent of regional VA demand in 2016 and will continue to
underpin global growth — 4.5% per year over the next 5 years.
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Celanese, Daicel and Sinopec account for 40% of global

O Nexant

capacity. Recent capacity addition has been focused in Asia

Global Vinyl Acetate Capacity Global Vinyl Acetate Supply and Demand
Million tons per year Million tons
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hina accounts for 61% of Asia capacity. With a slowdown in capacity development and only a

moderate increase in demand, operating rates will rise slightly in the medium term.
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Total LDPE capacity was nearly 26 million tons in 2016, ) Nexanr

with EVA capable capacity accounting for ~30% of the total

LDPE Capacity, 2016 LDPE EVA Capable Capacity
Volume = 25.7 Million tons Million tons
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LDPE capacity addition has been limited in recent years.
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There are a relatively small numbers of EVA producers, © Nexant

with most having a regional focus

EVA Producers Arkema
Borealis

ExxonMobil
Total

Kazanorgsintez Asahi Kasei

(NeftekhimSevilen) Dupont-Mitsui
Hanwha Japan PE
Hanwha Total Sumitomo,

LG Chem Tosoh Corp,
Lotte Chemical Ube Maruzen

Celanese
Dupont
ExxonMobil

Repsol

LyondellBasell Versalis

Westlake

Unicar

Asia Polymer

Formosa
USI

Hanwha-Sipchem TPIPL (.Thailand)
Saudi Kayan TPC (Singapore)

BASF-YPC
' Beijing Eastern

Daging Petrochemical
Formosa Plastics
Sinopec-Dupont

Yanshan Petrochemical

There have been significant new capacity in China and more is expected in the next few years.
This may result in closures in neighbouring regions. May 2017 13



O Nexanr
Over the next five years LDPE capacity will increase by 5.3

million tons, with EVA capable increasing by nearly 2 million tons

Global LDPE Capacity Global EVA Capacity

Million tons per year Million tons per year
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Increased LDPE capacity additions will occur over the next five years. Most capacity will be added
in China, the Middle East, and North America
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Where is EVA used and what is the demand outlook?
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EVA is used within a variety of end-use applications by ¢ Nexant

varying the VA co-monomer content

= Tack
= Elasticity
= Adhesion
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Generally, EVA resins command a higher price than ¢ Nexant

general purpose homopolymer LDPE grades

Global LDPE Prices SE Asia LDPE EVA Prices
USD per Ton USD per Ton
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Asia accounts for nearly two-thirds of global EVA demand

O Nexant

and is dominated by China due to the footwear industry

Global EVA Demand bv End-Use
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Global EVA demand is expected to exceed 4 million tons
by 2030. There is strong growth in developing countries,
such as China and India, where footwear production is

the major demand driver.
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Middle East became a net exporter after the start up of the v Nexanr

Sipchem/Hanwha project in 2013-2014

Global EVA Net Trade

Thousand tons " North America largely exports to
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* Export volumes are expected to
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O Nexant

What is the outlook for EVA in Asia Pacific?
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There are significant differences in end-use demand for ¢ Nexanr

EVA globally — with foam dominating in Asia

Global EVA Demand by End-Use
Percentage by End-Use
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Asia Pacific now accounts for nearly 90% of global footwear production. In 2015, 6 out every 10

shoes produced were made in China (Source CBI)
21



There are significant differences in end-use demand for ¢ Nexanr

EVA within Asia

Asia Pacific EVA Demand by Country Global EVA Demand by End-Use
Volume = Approx. 1.7 Million tons Volume, Million tons
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Chinese EVA copolymer consumption has largely been driven by the rapid growth of the shoe

industry, where EVA is replacing PVC in shoe soles, notably for slippers.
22



Asia Pacific accounts for nearly 90% of global footwear progwﬁ’g nr
In 2015, 6 out every 10 shoes produced were made in China (sourceca

Global Footwear Top Ten Producers Global Footwear Top Ten Consumers
Million of Pairs Million of Pairs
China China :
India United States
Vietnam india
Indonesia Indonesia NN
Brazil Brazil |
Pakistan Japan
Bangladesh United Kingdom
Turkey Germany
Mexico
France
Thailand | | | | Russian Federation
0 5000 10000 15000 0 2000 4000
Source: World Footwear Yearbook 2016 by Portuguese Shoes
Chinese production has fallen slightly in the | ast

has remained stable. May 2017 23



O
An emerging application is in solar cells where EVA is used Nexant

in highly developed encapsulants for PV cells

Incremental Solar PV Installed Capacity by Market Annual Solar PV Cell Production

(Solar PV demand) (Solar PV production)
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Solar PV production is overwhelmingly concentrated in Asia, largely in China.
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In Asia, India, Indonesia and Vietnam present significant
long-term demand potential

Demand CAGR in 2016-2020 (%)

Asia LDPE Demand Potential Asia EVA Demand Potential Note: Bubble size
reflects demand
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Average EVA consumption per capita in Asia is less then 0.5 kg per person (includes some

demand are for export).
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Operating rates have fallen in recent years due to step © Nexanr

change in EVA-capable capacity and will continue to fall

Asia Pacific EVA Supply and Demand China EVA Supply and Demand
Million tons Million tons
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China will remain a net importer of EVA with the shortage filled by intra-regional imports and
supply from the Middle East.
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O Nexanrt
Summary of EVA Market Developments

Demand Outlook:

" EVA growth in North America and Europe will remain low

" Asia growth will continue to be driven by the footwear industry and solar film

" Opportunities developing in South East Asia with some transfer of the footwear industry

" High EVA prices increase inter-material competition in low-end application (e.g. film, shoes, etc.)
" Operating rates have fallen in recent years due to step change in EVA-capable capacity

Supply Developments and Net Trade:
" Increased EVA production in China is expected, however China will remain a net importer of EVA.
" New Middle East capacity will continue to affect global trade flows of EVA

Analysis included within today’s presentation is sourced from NexantThinking:

Petroleum and Petrochemical Economics
and
Polyolefins Planning Service
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Any Questions?

Subscription Products
Natural Gas Markets &
Prices

WGM
World Gas Model

Petrochemical Markets and
Profitability

Specialized Sectors and Topical
Studies

S PERP

Process Evaluation/

SBA - Fertilizers

Petroleum & Petrochemical Economics Strategic Business Analysis

Research Planning
A Review of fundamental business

drivers, dynamics, markets, pricing
and competitiveness

A Analysis and forecasts of the A Source of process
profitability, competitive position evaluations of existing,
and supply/demand trends of new/emerging and
global petroleum and embryonic technologies
petrochemical industry of interest to the energy

A Cost-of-production information on and chemicals
over 50 chemicals and polymers industries
(with over 500 models)
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competitiveness and business
developments of biorenewable
chemicals and fuel

Special Report

pricing over 50 major chemicals

A Now includes METHANOL

POPS

PolyOlefins Planning Services

A Analysis of issues of topical
importance to the energy and
chemical sectors

A In-depth analysis and forecast for
polyolefins

January 2017 28



O Nexanr

www.nexantthinking.com

1 King’s Arms Yard,
London, EC2R 7AF

Telephone: +44 20 7950 1600
Facsimile: +44 20 7950 1550

Wwww.nexant.com

This Report was prepared by Nexant, Inc. (“Nexant”) and is part of the NexantThinking™ suite. Except where
specifically stated otherwise in this Report, the information contained herein is prepared on the basis of
information that is publicly available, and contains no confidential third party technical information to the best
knowledge of Nexant. Aforesaid information has not been independently verified or otherwise examined to
determine its accuracy, completeness or financial feasibility. Neither Nexant, Subscriber nor any person acting
on behalf of either assumes any liabilities with respect to the use of or for damages resulting from the use of any
information contained in this Report. Nexant does not represent or warrant that any assumed conditions will
come to pass.

The Report is submitted on the understanding that the Subscriber will maintain the contents confidential except
for the Subscriber’s internal use. The Report should not be reproduced, distributed or used without first obtaining
prior written consent by Nexant. Each Subscriber agrees to use reasonable effort to protect the confidential
nature of the Report.

Copyright © by Nexant Inc. 2017. All rights reserved.

Nexant, Inc.

San Francisco
New York
Houston
Washington
London
Frankfurt
Bahrain
Singapore
Bangkok
Shanghai

Kuala Lumpur



